PAD a KV riziko
(zvysuji PAD srdec¢ni selhani?)
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Interni kardiologicka klinika FNB




Vyvoj léku snizujici glukézu
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SGLT2 inhibitors
Bromocriptine
Colesevelam
DPP4 inhibitors
Inhaled insulin
Pramlintide
GLP-1 receptor agonists
Glinides
Thiazolidinedione antidiabetics
Insulin analogues
a-glucosidase inhibitors
Human insulin T

Classes of glucose-lowering drugs
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ADA/EASD doporuceni: ivodni farmakologicka lécba

* Metformin (MET) ztistava optimalnim lékem pro
monoterapii u vétsSiny pacientu

* Dvojkombinacni terapie je doporucena, pokud je
hodnota HbAl1lc =29 % (=275 mmol/mol) pro
efektivnejsi dosazeni cilovych hodnot

* Pokud jsou hodnoty glykémie = 16,7-19,4 mmol/I
a/nebo je hodnota HbAlc  >10-12 % (= 86-108
mmol/mol), je preferovanym tvodnim rezZimem
bazalni inzulin + prandialni inzulin



Metformin

U ChSS je doporucovan MET jako
lek prvé volby s vyjimkou tézkych
forem NYHA IV ( III??) Ci dalsich
stavu rizikovych pro vznik tkarnové
hypoxie.




Sulfonylurea

* Vyhody : u€innost,
bezpecnost (vice jak 50. leté zkusenosti)
cena
* Nevyhody : vzestup hmotnosti
hypoglykemie
casnéjsi selhani (ADOPT)

Dnes neni doporucovana 1. generace SU

Z 2. generace doporucovany modernéjsi preparaty
gliclazid (ADVANCE) a glimepirid
Registr PROSPERO - zvySena mortalita prokazana pro glipizid.



Sulfonylurea a metformin

All-Cause Mortality

Canada Saskatchewan Health
Databases 12 272 novych o ¢ T Sy
uzivatelt PAD; 1 823 se srdecnim —
selhanim. 208 lé¢eno o
metforminem v monoterapii, 773

uzivalo kombinaci metforminu se

sulfonylureovymi (SU) PAD a 852

zUstdvalo nha monoterapii SU.

Mortalita v dusledku ChSS byla
po MET 33 % a pri kombinaci
MET + SU 31 %, zatimco pouze

pO SU bY|0 mOf"l'C(li'fC( na Srdeéni 0 500 1000 1500 2000 2500 3000
selhéni 52 °/° Duration of Follow-up (Days)

Diabetes Care 28:2345-2351, 2005
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Thiazolidindiony (glitazony)

A Review Randomized controlied tnals of thiazolidinediones

Comparison:  Thiazolidinedione versus placebo
Outcome Al Heart Failure Adverse Events

Study OR (random| OR (random)
95% CI % 95% Cl

GSK 211

PROActive

OREAM
Total (95% CI)

Total events: 314 (Treatment), 210 (Control)

Test for heterogeneity: Chi* = 4 86, df = 2 (P = 0 9), I = 53 8%
Test for overall effect: 2= 219 (P = 0,03)

0.1 02 05 1 2 5 10
Treatmen! protective Treaiment harmful

CONCLUSIONS — Analyza potvrdila zvysSené riziko
srdecniho selhdni po TZD. Autori odhaduji poCet
nemocnych s novym vyskytem ChSS po TZD vice jak 50

bé&hem 2,2 let. Existujici doporuceni by méla byt
revidovana a toto riziko zavzit do
charakteristiky TZD

Singh S. et al. Diabetes Care 2007; 30:2148-2153




Studie PROactive: vyhodnoceni rizika pro
kardiovaskularni systém u 5238 pacentu s
~cukrovkou 2. typu

Oralni pioglitazon Rezim pioglitazonu byl titrovan nasledovné:
: : (n=2605)
Pacient \/ 15 mg pro prvni mésic
- ANi 30 mg pro druhy mésic
rgndomizovani Plflcebo 45 mg pote, aby byla dosazena maximalné
(n=2633) snasena davka
) Nefatalni infarkt myokardu
Umrti z jakéhokoli davodu (vCetné klinicky némych infarkti
myokardu)
Primarni slozeny
cilovy ukazatel
i lcboes Mrtvice Akutni koronarni syndrom

randomizace k
nékteréemu z
nasledujicich

Chirurgicka nebo
endovaskularni intervence na
koronarnich artériich nebo na

artériich v noze

Amputace nad kotnikem

1. Dormandy et al. Lancet. 2005;366:1279-1289



Studie PROactive : primarni slozeny
cilovy ukazatel

— Pioglitazon (514 pfipadu)
____ Placebo (572 pfipadu)

\1' 10 % snizeni
rizika

S

oD

-O —

®

Qo

& HR=0,90:

'8 95% CI=0,80-1,02;

o _ p=0,095
n T T T T T 1
0 6 12 18 24 30 36

Doba od randomizace (mésice)

Doba do primarniho cilového ukazatele (umrti z jakékoli priCiny,
nefatalni infarkt myokardu vcCetné klinicky némeého infarktu
myokardu, mrtvice, ACS, amputace nohy, koronarni revaskularizace
nebo revaskularizace nohy?)
Dormandy et al. Lancet. 2005;366:1279-1289



Research

Adverse cardiovascula
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individually. Head-to-nhead comparnsons of these two drugs have been rare, and have generally
not addressed long-term clinical outcomes. Winkelmayer and colleagues compared
cardiovascular outcomes and mortality rates between patients starting rosiglitazone and
pioglitazone.

39 736 pts

rosiglitazone: populati R VS P

t with pioglitazone and

Cite this as: BMJ/ 2009,339:b2942
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FDA pozadavky na kardiovaskularni cile s
novymi peroralnimi antidiabetiky

Guidance for Industry
Diabetes Mellitus — Evaluating

%T““}p'?i:"gN 2008 FDA doporuceni pro
peroralni antidiabetika
zduraznuji nutnost
kardiovaskularni bezpecnosti
(uCinnosti) pfed samotnym
snizenim glykemie.

FDA Guidance for Industry. Diabetes mellitus — evaluating cardiovascular risk in new antidiabetic therapies to treat type 2
diabetes. Available from:
www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm071627.pdf [Accessed Jan 2014]



PoZadavky FDA na hodnoceni CV vystupu ve studiich s novymi

antidiabetiky

- U nékolika vyvijenych anebo jiz schvalenych latek ze skupiny antidiabetik vzristaji obavy
tykajici se jejich CV bezpecnostit

« V Cervenci 2008 vydala FDA Komise pro endokrinologické a metabolickeé Iékové
poradenstvi smérnici ve které doporucuije:?

— Ustaveni nezavislé komise, hodnotici CV cile ze vSech studii faze Il a lll
— Zafazovani pacientl s vy$Sim rizikem CV pfihod do budoucich kontrolovanych studii
— Provedeni meta-analyzy CV pfihod v jiz provedenych klinickych studiich faze Il / Il

— Provadéni studii CV bezpecnosti i po schvaleni [éCiva ke klinickému pouziti 2

- Pristup FDA je takovy, ze veSkera antidiabeticka Iécba se povazuje z CV hlediska za
poskozujici, neni-li prokazan opak?

- Smeérnice EMA vyzaduiji provedeni studie CV bezpec€nosti pouze v pripadé existence
specifického pozadavku nebo kdyz se u dané latky vyskytne podezieni na mozna
kardiovaskularni rizika spojena s |é¢bou 1

1. Hirshberg B, Katz A. Diabetes Care 2013;36(Suppl 2):5S253-S258; 2. FDA Guidance for Industry Diabetes Mellitus—Evaluating Cardiovascular Risk in New Antidiabetic Therapies to Treat Type 2

Diabetes. Available at: http://www.fda.gov/downloads/Drugs/GuidanceComplianceRequlatorylnformation/Guidances/ucm071627.pdf [Accessed Nov 2013]



http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071627.pdf

Studie s novym leky

—GLP-1 agoniste: EXLIXA (lixisenatid); LEADER
(liraglutid); EXSCEL (exenatid); REWIND
(dulaglutid) a FREEDOM (ITCA650 exenatid SC

pump)

—DPP-4 inhibitory: EXAMINE (alogliptin);
SAVOR-TIMI 53 (saxagliptin); TECOS
(sitagliptin) and CAROLINA (linagliptin)

—SGLT2 inhibitory: DECLARE-TIMI58
(dapaglifozin); CANVAS (canagliflozin);
a EMPA-REG (empaglifiozin)



ORIGINAL ARTICLE

Saxagliptin and Cardiovascular Outcomes
in Patients with Type 2 Diabetes Mellitus

Benjamin M. Scirica, M.D., M.P.H., Deepak L. Bhatt, M.D., M.P.H.
Eugene Braunwald, M.D., P. Gabriel Steg, M.D., Jaime Davidson, M.D.
Boaz Hirshberg, M.D., Peter Ohman, M.D., Robert Frederich, M.D., Ph.D.
Stephen D. Wiviott, M.D., Elaine B. Hoffman, Ph.D.

Matthew A. Cavender, M.D., M.P.H., Jacob A. Udell, M.D., M.P.H
MNihar R. Desai, M.D., M.P.H., Ofri Mozenson, M.D., Darren K. McGuire, M.D.
Kausik K. Ray, M.D., Lawrence A. Leiter, M.D., and Itarmar Raz, M.D.

for the SAVOR-TIMI 53 Steering Committee and Investigators®

Zprava ze sjezdu ESC 2013

Studie SAVOR-TIMI 53 a EXAMINE byly prezentovany
na ESC 2013 - nova data pro DPP-4 inhibitory

prof. MUDr. Jind¥ich Spinar, CSc.
Interni kardiologickd klinika LF MU a EN Brno




Primarni cil — KV umrti, nefatalni IM, nefatalni
ischemicka CMP

14 -
< 12 4 "
S Saxagliptin: 7.3%*
g 10 - Pocet/100 osob-rok — 3.7
‘§_ g . HR 1.00; 95% Cl, 0.89-1.12
T P<0.001 (NI)
z 64 P=0.99 (superiority)
g 4 - Placebo: 7.2%*
é_‘é , Pocet/100 osob-rok — 3.7
0 | | | | | | | | | |
i 180 360 540 720 900
DEI
Placebo 8212 7983 7761 7267 4855 851
Saxagliptin 8280 8071 7836 7313 4920 847

*K-M event rates are presented after 2 yrs.
HR: hazard ratio; K-M: Kaplan-Meier; Pbo: placebo; Saxa: saxagliptin
Scirica BM, et al. N Engl J Med. 2013.10.1056/NEJM0al1307684.



Jednotlivé soucasti sekundarniho cile

Saxagliptin Placebo
n (%)* n (%)*

Uéinnost (N=8,280) (N=8,212) HR(95% Cl) P value
KV Gamrti 269 (3.2) 260(2.9) 1.03(0.87-1.22) 0.72

IM 265 (3.2) 278 (3.4) 0.95(0.80-1.12) 0.52
Ischemicka CMP 157 (1.9) 141 (1.7) 1.11 (0.88-1.39) 0.38
Hosp pro NAP 97 (1.2) 81 (1.0) 1.19 (0.89-1.60) 0.24
Hosp pro SS 289 (3.5) 228 (2.8) 1.27 (1.07-1.51)

Hosp pro koron. revasc. 423 (5.2)

459 (5.6) 0.91 (0.80-1.04) 0.18

Scirica BM, et al. N Engl J Med. 2013.10.1056/NEJM0a1307684.



EXAMINE : Alogliptin + standardni |éCba ve srovnani s placebem

+ standardni [eCbou nezvysuje vyskyt MACE

24 — Pocet piihod: N (%)

. Placebo 316 (11.8)

X Alogliptin 305 (11.3)

>

N< 18 Placebo

g- 0 HR =0.96 I

[ e p<0.001 pro non-inferioritu

S _ o

§ s 12 —_ p = 0.32 pro superioritu
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Pacienti v ohrozeni Mesice
Placebo (n): 2679 2299 1891 1375 805 286
Alogliptin (n): 2701 2316 1899 1394 821 296

_ MACE: zavazné kardiovaskularni pfihody (CV umrti, nefatalni infarkt myokardu, nefatalni mozkova mrtvice)
White WB, et al. N Engl J Med 2013;369:1327-1335



KV umrti podle anamnézy SS

All patients History of HF prior to No history of_ HF_prlor io
randomization randomization

Alogliptin Placebo Alogliptin Placebo Alogliptin Placebo
N=2701 N=2679 N=771 N=762 N=1930 N=1917

CV death*, n (%) 112 (4.1) 130 (4.9) 55 (7.1) 69 (9.1) 57 (3.0) 61 (3.2)
Hazard ratio for CV death 0.85 0.77 0.92

95% CI** 0.66, 1.10 0.54, 1.09 0.64, 1.32
P-value 0.212 0.141 0.643

Hospitalizace pro SS podla anamnézy SS

All patients History of HF prior to No history of HF prior to
randomization randomization

Alogliptin | Placebo Alogliptin Placebo Alogliptin Placebo
N=2701 N=2679 N=771 N=762 N=1930 N=1917

HHF, n (%) 106 (3.9) 89 (3.3) 63 (8.2) 65 (8.5) 43 (2.2) 24 (1.3)
Hazard ratio (HHF) 1.19 1.00 1.76
95% CI* 0.90, 1.58 0.71, 1.42 1.0 90

P-value 0.220 0.996 @ 7:?
P .

Zannad F, et al. Lancet. 2015, Mar 9, [Epub ahead of print]; doi: 10.1016/S0140-6736(14)62225-X



Trial Evaluating Cardiovascular
Outcomes With Sitagliptin (TECOS)

TEC®S

OUTCOMES WITH SITAGLIPTIN



Primarni KV vysledky*

PP Analyza pro non- inferioritu
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= i HR (95% CI): 0.98 (0.88, 1.09)
o 40

o P <0.001
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5} 01 : . : : : . : : :
b= 20 0 4 8 12 18 24 30 36 42 48
S

o

n- O_ 1 1 1 1 1 1 1 1 1 1

0 4 8 12 18 24 30 36 42 48

_ _ Months in the trial
Patients at risk:
Sitagliptin 7,257 6,857 6,519 6,275 5,931 5616 3,919 2,896 1,748 1,028
Placebo 7266 6,846 6,449 6,165 5,803 5,421 3,780 2,743 1,690 1,005

* KV umrti, nefatdlni IM, nefatdlni CMP, hospitalizace pro NAP

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



Hospitalizace pro srdecni selhani
analyza ITT

100 4 15.
c
g HR (95% CI): 1.00 (0.83, 1.20)
c 807 P =0.983
© 104
s
2 60-
i)
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‘g’_ 40
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° 0 e ” . . : . . .
E 20 - 0 4 8 12 18 24 30 36 42 48
o
o
o
O_ 1 1 1 1 1 1 1 1 1 1
0 4 8 12 18 24 30 36 42 48
Months in the trial
Patients at risk:
Sitagliptin 7332 7189 7,036 6,917 6,780 6,619 4728 3,515 2175 1,324
Placebo 7,339 7,204 7,025 6,903 6,712 6,549 4,599 3,443 2,131 1,315

* Adjusted for history of heart failure at baseline

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



Tab. 8. Celkova umrtnost

TECOS celkova umrtnost

sitagliptin placebo P
547 (7,5 %) 537 (7,3 %) NS
SAVOR celkova umrtnost

saxagliptin placebo P
420 (4,9 %) 378 (4,2 %) 0,15
EXAMINE celkova umrtnost

alogliptin placebo P
153 (5,7 %) 173 (6,5 %) 0,23



ELIXA

BECEME
MEMBER
EUROPEAN
SOCIETY OF

CARDIOLOGY®  QUR MISSION: TO REDUCE THE BURDEN OF CARDIOVASCULAR DISEASE IN EUROPE

THE ESC CONCRESSES & EVENTS CUIDELINES & EDUCATION CARDIOLOGY TOPICS WHOAREYOU? ~

Home / The ESC / ESCPress Office / Pressreleases / Last5 years

PRESS RELEASES  ELIXA Trial Shows CV Safety of
Archives Lixisenatide

STUDY NAME: The ELIXA Trial - SESSION NAME: Hot Line lll - Diabetes
Mellitus/Pharmacology

31 Aug 2015

ESC Press Releases

Multilingual
In patients with type 2 diabetes and acute coronary syndrome, the glucose-lowering medication

lixisenatide did not increase or decrease the rate of cardiovascular (CV) events compared to



Lixisenatide + standardni léCba ve srovnani s placebem +

standardni |léCbou nezvysSuje vyskyt MACE

Lixisenatide & CV Outcomes

204 204

151

Parzent

104

Primary + Heart

Failure Hosp

157

Parcent

10+

ELIXA

Heart Failure Hospitalization

HR = 0.97 (0.85, 1.10) 5
| R = 0.96 (0.75, 1.23)

0 12 24 36 0 12 24 36
Months Mornths

s Primary + HF Hosp +
Coronary Revasc

All-Cause Death

HR =1.00 (0.90, 1.11)

HR =0.94 (0.78, 1.13)

0 12 24 36 0 12 24 36
Months Morths

F |



| LEADER
Primary outcome

CV death, non-fatal myocardial infarction, or non-fatal stroke

no
S

—
on
L
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Liraglutide

HR: 0.87
95% CI (0.78 -0.97)
p<0.001 for non-inferiority
p=0.01 for superiority

Patients with an event (%)
on =

o
L

12 18 24 30 36 42 48 54
Time from randomization (months)

o
[e)]

Patients at risk
Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

—The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal
—myocardial infarction, or non-fatal stroke. 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; CV: cardiovascular; HR: hazard ratio.

—Presented at the American Diabetes Association 76t Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA.



Normalni transport glukozy v ledvinach!-3

Vétsina glukézy se
zpétné vstrebava pomoci SGLT2
(90 %)

wrh s oaf

Zbyvajici glukéza se zpétné
vstfebava pomoci SGLT1
(10 %)

FiItrac“e
glukozy

SGLT, sodiko-glukézovy kotransportér.
1. Wright EM. Am J Physiol Renal Physiol 2001;280:F10-18; 2. Lee YJ, et al. Kidney Int Suppl 2007;106:S27-35;
2. Hummel CS, et al. Am J Physiol Cell Physiol 2011;300:C14-21.

Zadné nebo minimalni
vylu¢ovani glukozy



EMPA-REG OUTCOME
No =7 020

A better way to learn. Watch the video >>

e NEW ENGLAND
JOURNAL of MEDICINE

HOME | ARTICLES & MULTIMEDIA - ‘ ISSUES ~

SPECIALTIES & TOPICS - | FOR AUTHORS ~ | CME »

ORIGINAL ARTICLE

Empagliflozin, Cardiovascular Outcomes, and Mortality in Type
2 Diabetes

Bemard 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. Broedl, M_D_, and Silvio E. Inzucchi, M.D. for the EMPA-REG OUTCOME Investigators

September 17, 2015 | DOI: 10.1056/NEJMoa1504720
Share: ﬁ » s m



Primarni cil: 3P-MACE
empagliflozin snizil riziko o 14%

20+
HR 0.86
(95.02% CI1 0.74, 0.99) el
acepno
p=0.0382*
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1 I 1 1 1 | I 1 1
0 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
—Cumuldative incidence function. MACE, Major Adverse Cardiovascular Event; HR, hazard ratio.
* Two-sided tests for superiority were conducted (statistical significance was indicated if p<0.0498) .-'; _‘.:.
$ & EMPA-REG
Zinman B et al. Empaglifiozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes.N Engl J Med. ol ‘.4..- OUTCOME®
2015 Sep 17. [Epub ahead of print] °* -28



i Canagliflozin
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HHF (N=309,046)

All countries
combined

5.1%

US only European countries
combined



CVD REAL

Hospitalizace pro srdecni selhani

Database N # of events HR (95% CI)

Us 233,798 298 i . 0.55(0.44,0.69)
Norway 25,050 278 = 0.62(0.49,0.79)
Denmark 18,468 167 r—l—q 0.77(0.59,1.01)
Sweden 18,378 191 i . 0.61(0.45,0.82)
UK 10,462 16 : - 1 036(0.12,1.13)
Germany 2900 11 ' o i 0.14(0.03,0.68)
Total 309,056 961 - 0.61(051,0.73)

Favor SGLT2i « » Favor 0GLD

HazardRatio: 0.05 040 025 050 1.00 200

P-hodnota pro SGLT2 inhibitory vs jina peroralni antidiabetika: <0.001



CVD REAL

Celkova mortalita

Database N # of events HR (95% CI)
us 143,264 250 —E— 0.38(0.29,0.50)
Norway 25,050 364 i 0.55(0.44, 0.68)
Denmark 18,468 323 i 0.46 (0.37,0.57)
Sweden 18,378 317 i 0.47(0.37,0.60)
UK 10,462 80 r—I-—H 0.73(0.47,1.15)
Total 215,622 1334 > 0.49(0.41,0.57)
Favor SGLT2i « » Favor oGLD
HazardRatio: 0.25 050 100 200

P-hodnota pro SGLT2 inhibitory vs jina peroralni antidiabetika: <0.001




Program studii s dapagliflozinem

Phase IIb/llI
clinical trial
program

Real-world CV outcomes

evidence trial in T2DM

‘ Dapa-HF

Dapa-CKD
DECLARE
*N=17,276
‘ CVD-REAL *Primarni a
& sekundarni
‘ Konzistentni § Dapa CV RWE E\[/)&rg"ence

prospech
(HbA,., TK,
hmotnost)

‘ vysledky v
CV meta- realné praxi
| Celkovy analyza



DECLARE

(Dapagliflozin Effects on CardiovascuLAR Events)

.-g
o
ol
0
5
Q Dapagliflozin (10 mg/d)

| N=17,276 Veskera dalsSi Ié¢ba DM povolena

Screening Doba trvani: 1,390 pfihods
Cil: superiorita

Primarni cil
*Kombinovany: KV umrti, IM, Ischemicka CMP

33



Dekuji za pozornost




