Lécha srdecniho selhani u
DM 2. typu

Spinar J.
Interni kardiologicka klinika FNB




Blokada RAAS

« ACE inhibitory (ACE-I)

e Blok. receptort pro AII (ARB)
o Betablokatory

e Blok. aldosteronu (BRA)

o Blokatory reninu (IR)

e Sacubitril valsartan
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Angiotensin Angiotensin
receptor ACE neprilysin
blocker inhibitor inhibition

Effect of ARB vs placebo derived from CHARM-Alternative trial
Effect of ACE inhibitor vs placebo derived from SOLVYD-Treatment trial
Effect of LCZ696 vs ACE inhibitor derived from PARADIGM-HF trial

M.Packer: ESC Congress 2014



ARNI
(Sakubitril-valsartan)

Terapeutické indikace dle ESC Guidelines:
Sakubitril-valsartan je doporucen jako nahrada
za ACE-i k dalsi redukci rizika hospitalizace pro
SS i ambulantnich pacientl s HF-REF, ktefi jsou
symptomaticti i pres optimalni Iécbu.

Angiotensin receptor neprilysin inhibitor

Sacubitrilvalsartan is recommended as a repcement for an ACE- to further reduce the risk of HF hospitaization and death in : W
ambulatory patients with HFrEF who remain symptomatic despite optimal treatment with an ACE-| a beta-blocker and an MRAS
VSichni symptomaticti NYHA II — IV s EF < 35%, kteri jsou schopni
tolerovat ACE-i (nebo ARB)




Snizeni tepoveé frekvence

- Betablokatory
 Blokatory I; kanalu
e Digoxin




Bradykardizujici leCba u CHSS

BB + DIG
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E Pacienti

N s fibrilaci

Pacienti
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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

- Metformin
1 Animalinsulin SulfonylureaantidiabeticsT—T

. i
0 19120 19I3O 19{40 19I50 19160
Year

T T T T I
1970 1980 1990 2000 2010



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.



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




Inhibice DPP-4 zvysuje aktivitu GLP-1

DPP-4=dipeptidyl peptidase-4; GLP-1=glucagon-like peptide-1
Adapted from Rothenberg P, et al. Diabetes. 2000; 49 (Suppl 1): A39. Abstract 160-OR.
Adapted from Deacon CF, et al. Diabetes. 1995; 44: 1126-1131.



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.
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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




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.



Antidiabetic drugs and heart failure outcomes

Dipeptidyl peptidase-4 inhibitors

- Placebo controlled : Patients with Median follow-
Medication No of patients HF outcome
RCT HF up (years)
Saxagliptin  SAVOR-TIMI 53 8280 13% 21 Hospaizaton for KF
daXagllptin - .
Elipt 1,27 (1.07-151)
Aloglipti EXAMINE 2701 28% 1.3 Hospitazation fo HF*
ogliptin .
Elipt 1,07 (0.79-146)
o Hospitalization for HF*
Sitagliptin TECOS 1251 3.0
1P L 1,00 (0.83-1.20)
All patients No effect on LVEF but
Vildagliptin VIVIDD 254 NYHA clazs |-l 1.0 demonstrated an increase
HF and EF <40% in LV volumes




ELIXA
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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
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Heart Failure Hospitalization

HR = 0.97 (0.85, 1.10) 3
| R = 0.96 (0.75, 1.23)
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1 Primary + HF Hosp +
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All-Cause Death

HR =1.00 (0.90, 1.11)
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T2DM treatment and HF outcomes
Glucagon-like peptide-1 receptor agonists

Results of RTCs with GLP-1 receptor agonists suggest a neutral effect on the risk of HF

hospitalization
UL Ll lacedd controlleg )
atie agian Tollc i putcome
i k
Lixisenatide 1 Hospitalization for HF*
ELIXA 6068 2% 2.1 years 096 (075123
Liraglutide 3340 159 13 Hospitalization for HF*
LEADERF yeas 097 (0.73- 1.05)
Semaglutide 3707 s, 21 Hospitalization for HF*
SUSTAIN-6° L years 111077- 161
Exenatide 14752 16% Hospitalization for HF*
4
BSCEL (masty FSEF or HFmiEF 3 year: 094(0.78-113)

*Diata presented as HR with 95% confidence interval




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
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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
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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] °* -20



Doporuceni pro prevenci nebo zpozdéni rozvoje manifestniho srdecniho selhani nebo prevenci umrti pred rozvojem symptom

Doporuceni pro prevenci nebo zpozdéni rozvoje manifestniho srde¢niho selhdni nebo prevenci imrti pfed rozvojem symptomi

Doporuceni Trida? Uroveri®

K prevenci nebo zpozdéni rozvoje srdecniho selhani a prodlouzeni zivota se doporucuje lécit hypertenzi. I A

Lécba statiny se doporucuje u pacientl s ICHS nebo s vysokym rizikem rozvoje ICHS - bez ohledu na
pritomnost ¢i nepritomnost systolické dysfunkce LK - s cilem zabranit rozvoji srdecniho selhani nebo jej I .
zpozdit, a prodlouzit Zivot.

U kufékd nebo osob s nadmérnou konzumaci alkoholu se doporucuji poradenstvi a Ié¢ba zaméfené na
zanechdni koureni i snizeni konzumace alkoholu s cilem zabranit rozvoji srde¢niho selhani nebo jej zpozdit.

Ve snaze zabranit rozvoji srde¢niho selhani nebo jej zpozdit je nutno zvazit ovliviiovani dalsich rizikovych

faktoru srdecniho selhani (napf. obezity, zvysené glykémie). lla

U pacientt s diabetem 2. typu je nutno zvazit podavani empagliflozinu s cilem zabranit rozvoji srdec¢niho

selhani nebo jej zpozdit, a prodlouzit Zivot. lla

U pacientl s asymptomatickou systolickou dysfunkci LK a s anamnézou infarktu myokardu se doporucuje
podavat ACEl s cilem zabrénit rozvoji srdecniho selhani nebo jej zpozdit, a prodlouzit Zivot.

U pacientt s asymptomatickou systolickou dysfunkci LK a bez anamnézy infarktu myokardu se doporucuje
podavat ACEl s cilem zabranit rozvoji srdecniho selhani nebo jej zpozdit.

U pacientl se stabilni ICHS i bez prokazané systolické dysfunkce LK je nutno zvazit podavani ACEl s cilem
zabranit rozvoji srdecniho selhani nebo jej zpozdit.

U pacientl s asymptomatickou systolickou dysfunkci LK a s anamnézou infarktu myokardu se doporucuje
podavani beta-blokator( s cilem zabranit rozvoji srde¢niho selhani nebo jej zpozdit, a prodlouzit Zivot.

Implantace ICD se doporucuje u pacientd:
a) s asymptomatickou systolickou dysfunkci LK (EFLK < 30 %) ischemické etiologie, ktefi prodélali akutni
infarkt myokardu nejméné pred 40 dny; 1
b) s asymptomatickou neischemickou dilatacni kardiomyopatii (EFLK < 30 %), jimZ je poskytovana OMT,
s cilem zabranit nahlé smrti a prodlouZit Zivot.

U pacientti s DM 2 typu je nutno zvazit podavani
empagliflozinu s cilem zabranit rozvoji srde¢niho selhani nebo
jej odlozit a prodlouzit zivot

Ponikowski P. et al. 2016 ESC Guidelines for the diagnosis and treatment of acute

and chronic heart failure. ’i""’;:- EMPA-REG

European Heart Journal (2016) 37, 2129-2200 oByids OUTCOME® 27



CANVAS

hospitalizace pro srdecni selhani

Hospitalization for Heart Failure

Patients with an Event (%)
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Hazard ratio, 0.67 (95% Cl, 0.52-0.87)
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dapagliflozin and Cardiovascular Outcomes
in Type 2 Diabetes

S.D. Wiviott, I. Raz, M.P. Bonaca, O. Mosenzon, E.T. Kato, A. Cahn, M.G. Silverman,
T.A. Zelniker, J.F. Kuder, S.A. Murphy, D.L. Bhatt, L.A. Leiter, D.K. McGuire,
J.P.H. Wilding, C.T. Ruff, LA.M. Gause-Nilsson, M. Fredriksson, P.A. Johansson,
A.-M. Langkilde, and M.S. Sabatine, for the DECLARE-TIMI 58 Investigators*

ABSTRACT

BACKGROUND
The cardiovascular safety profile of dapagliflozin, a selective inhibitor of sodium-

glucose cotransporter 2 that promotes glucosuria in patients with type 2 diabetes,

1s undefined.
g



Primarni cil: hospitalizace pro srdecni selhani a
KV uamrti
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DAPA 10 mg 8582 8517 8415 8322 8224 8110 7970 7497 5445
Placebo 8578 8485 8387 8259 8127 8003 7880 7367 5362

Wiviott SD et al. Online ahead of print. New
Engl J Med. 2018.



FUTURE: CVO trials with SGLT-2 inhibitors: a paradigm shift

EMPAGLIFLOZIN

EMPEROR-Reduced
[NCT03057977)

Empagliflozin Outcome Trizl in Patients With
Chronic Heart Failure With Reduced Ejection
Fraction

EMPERQR-Preserved

(NCT03057951)

Empagliflozin Outcome Trizl in Patients With
Chronic Heart Failure With Preserved Ejection

Fraction

Empire HF

(NCT03198585)

Empagliflozin in Heart Failure Patients With
Reduced Ejection Fraction

DAPAGLIFLOZIN

Dapa-HF

(NCT03036124)

Effect of Dapaglifiozin on the Incidence of
Worsening Heart Failure or Cardiovascular
Death in Patients With Chronic Heart Failure

Study population

Patients with HFrEF,
with or without T2DM

Patients with HFpEF,
with or without T2DM

Patients with HFrEF,
with or without T2DM

Patients with HFrEF,
with or without T2DM

Treatment Primary outcome
Empaglifiozin vs. placebo on top CV death or HF
of guideline-based medical hnspil:alizati-::-n [time frame: up
therapy to 38 months)
Empaglifiozin vs. placebo on top CV death or HF

of guideline-based medical
therapy

hospitalization (time frame: up
to 38 months)

Change in plasma concentrations
of NT-proBNP (time frame: 20
days) as a measure of treatment
impact on HF.

Empaglifiozin vs. placebo on top
of guideline-based medical
therapy

CV death or HF
hospitalization, or an urgent
HF visit (time frame: from

randomization up to
approximately 3 years).

Dapagliflozin vs. placebo



SGLT2 inhibitory
posun v indikacich

50UCashost budoucnost?
SGLT2innibitory SGLT2inhibitor
DI0SPESNE v prevenci S5 prospEsne v &Coé S

L nemocnych s DM U nemocnych ez D



2019 ACC/AHA Guideline on the Primary Prevention of
Cardiovascular Disease

Recommendations for Adults With Type 2 Diabetes Mellitus

Referenced studies that support recommendations are summarized in Online Data Supplement 10.

Recommendations

1. For all adults with T2DM, a tailored nutrition plan focusing on a heart-healthy
dietary pattern is recommended to improve glycemic control, achieve weight
loss if needed, and improve other ASCVD risk factors (54.2-1, $4.2-2).

2. Adults with T2DM should perform at least 150 minutes per week of moderate-
intensity physical activity or 75 minutes of vigorous-intensity physical activity
to improve glycemic control, achieve weight loss if needed, and improve other
ASCVD risk factors (54.2-3, 54.2-4).

3. For adults with T2DM, it is reasonable to initiate metformin as first-line
therapy along with lifestyle therapies at the time of diagnosis to improve
glycemic control and reduce ASCVD risk (54.2-5-54.2-8).

For adults with T2DM and additional ASCVD risk factors who require glucose-
lowering therapy despite initial lifestyle modifications and metformin, it may

be reasonable to initiate a sodium-glucose cotransporter 2 (SGLT-2) inhibitor

or a glucagon-like peptide-1 receptor (GLP-1R) agonist to improve glycemic

Iib
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Dekuji za pozornost




