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1835 - Petersen
Florizin z kury jabloné

Florizin je latka prirozene se vyskytujici
v radeé ovocnych stromu. Znama je
predevsim svoji schopnosti zabranovat
vstrebavani glukozy ve streve

gstredmctwm kotransportéru SGLT.
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SGLT 2 inhibitory - Glifloziny

Sodium glukose co-transporter inhibitors

Glifloziny jsou molekuly, které umi
zablokovat ucinek klicového SGLT 2.
Praktickym diisledkem je vylouceni az 70
g glukozy moci za den, coz predstavuje
mnozstvi energie ziskaneé priblizne
jednim hlavnim jidlem. Pri lécbe se pak
krome glykémie snizuje i hmotnost
pacienta a mnohdy i krevni tlak.




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



SGLT2 inhibitory glifloziny snizuji
glykemii nezavisle na funkci -bunék a
inzulinové rezistencil

Inhibice SGLT2
pfimo sniZuje
hyperglykemii

diky rendalni
exkreci glukozy

Hyperglykemie T

Inzulinova
rezistence

SGLT, sodiko-glukozovy kotransporter. 1. DeFronzo RA. Diabetes. 2009;58:773—-795; 2. Poitout V and Robertson RP. Endocrinology.
2002;143:339-342; 3. DeFronzo RA, et al. Diabetes Obes Metab. 2012;14:5-14;
4. Robertson RP, et al. Diabetes. 2003;52:581-587.



Molekularni struktura SGLT-2 Inhibitorai-3
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SGLT-2 = sodium glucose cotransporter-2.

1. FARXIGA Prescribing Information. 2. Jardiance Prescribing Information, Boehringer Ingelheim Pharmaceuticals, December
2015. 3. Invokana Prescribing Information, Janssen Pharmaceuticals, December 2015.
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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
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Primarni cil: 3P-MACE
empagliflozin snizil riziko o 14%
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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] °* -9



EMPA-REG OUTCOME™
Systolicky TK v prubéhu studie
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Placebo 2322 223522032161 2133 2073 2024 1974 1771 1492 1274 1126 981 735 450 171
Empagliflozin 10 mg 2322 2250 22352193 2174 2125 2095 2072 1853 1556 1327 1182 1034 790 518 199
Empagliflozin 25 mg 2323 2247 22212197 2169 2129 2102 2066 1878 1571 1351 1212 1070 842 528 216
Vsichni pacienti (véetné téch, ktefi uzili alespon jednu tabletu) byli zafazeni do této analyzy (intent-to-treat) %"*0:, EMPA-REG
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Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 N Engl J Med 2015; 373:2117-2128 % L GUTCOME
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Hospitalizace pro srdec¢ni selhani
sniZeni rizika o 35%

7_
HR 0.65 Placebo
6 (5% CI10.50, 0.85)
p=0.0017
54
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Empagliflozin

Patients with event (%)

0 -
T T T T T T T T 1
0 6 12 18 24 30 36 42 48
Months
No. of patients
Empaglifliozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168

Cumulative incidence function. HR, hazard ratio

Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 N Engl J Med 2015;
373:2117-2128 11



Nové vznikla nebo zhorsujici se nefropatie
sniZeni rizika o 39%
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Months
No. of patients
Empaglifiozin 4124 3994 3848 3669 3171 2279 1887 1219 290
Placebo 2061 1946 1836 1703 1433 1016 833 521 106

Kaplan-Meier estimate. Patients freated with at least one dose of study drug.

Hazard ratios are based on Cox regression analyses. HR, hazard ratio; Cl, confidence interval.

Wanner Ch. et al. N Engl J Med 2016; 375:323-334



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.
European Heart Journal (2016) 37, 2129-2200 13
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Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

Bruce Neal, M.B., Ch.B., Ph.D., Vlado Perkovic, M.B., B.S., Ph.D.,
Kenneth W. Mahaffey, M.D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M.D.,
Ngozi Erondu, M.D., Ph.D., Wayne Shaw, D.S.L., Gordon Law, Ph.D.,
Mehul Desai, M.D., and David R. Matthews, D.Phil., B.M., B.Ch.,
for the CANVAS Program Collaborative Group*




Primary MACE Outcome in CANVAS
A. CV Death, Nonfatal Myocardial Infarction, or Nonfatal Stroke

100- 209 Hazard ratio, 0.86 (95% Cl, 0.75-0.97)
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Weeks since Randomization

No. at Risk

Placebo 4347 4239 4153 4061 2942 1626 1240 1217 1187 1156 1120 1095 789 216

Canagliflozin 5795 5672 5566 5447 4343 2984 2555 2513 2460 2419 2363 2311 1661 448 SA-REG
Neal B, Perkovic V, Mahaffey KW, et al. Canagliflozin and cardiovascular and renal events in type 2 diabetes. N Engl J Med. 2017; o’bg".o OUTCOME®
377:651. .



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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Effects of Canagliflozin on Systolic Blood Pressure in
CANVAS

Note: this is an additional benefit of canagliflozin and not approved indication
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line . o
12/13 Weeks since Randomization

(mm Hg)

Canagliflozin

Adjusted Mean Systolic Blood Pressure

4

No. of Patients

Placebo 4247 4032 3945 3707 2979 1629 1038 939 922 836 828 763 713 252
Canagliflozin 5652 5355 5293 5049 4338 2883 2255 2049 2092 1908 1936 1782 1675 567

Neal B, Perkovic V, Mahaffey KW, et al. Canagliflozin and cardiovascular and renal events in type 2 diabetes. N Engl J Med. 2017;
377:650.



CANVAS

Canagliflozin and the Risk of Leg and Foot
Amputations

Jun 4, 2016

f Facebook in Linkedin

FDA issues alert about interim saffety results from ongoing clinical trigl, but study of potential canaglifiozin
amputation risk is ongoing.

The FDA has not determined whether canagliflozin increases the risk of leg and foot amputations.

They are currently investigating this new safety issue and will update the public when they have more
information.

/ z 1000 pts/rok na 100mg canaglitlozinu
5z 1000 pts/rok na 300mg canagliflozinu
3z 1000 pts/rok na placebu




Neal B el

CANVAS Program

Velky pocet malych i velkych amputaci

Canagliflozin Placebo
Event rate Event rate
per 1000 per 1000  Hazard ratio
patient-years  patient-years  (95% Cl)
All amputation 6.30 337 —O0— 197 (1.41-2.75)
Minor amputation 448 2.44 —— 194 (1.31-2.88)
Toe 344 2.16
Transmetatarsal 1.03 0.29
Major amputation 182 093 ——— 2.03(1.08-3.82)
Ankle 0.04 0.07
Below-knee 1.16 0.64
Above-knee 0.62 0.21
l ! |
050 1.00 4.00
e ———)
Favors Favors

Canagliflozin Placebo



CREDENCE

ORIGINAL ARTICLE
Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy

Vlado Perkovic, M.B., B.S., Ph.D., Meg |. Jardine, M.B., B.S., Ph.D., Bruce Neal, M.B., Ch.B., Ph.D., Severine Bompoint, B.5c., Hiddo ].L. Heerspink, Pharm.D., Ph.D., David M.
Charytan, M.D., Robert Edwards, M.P.H., Rajiv Agarwal, M.D., George Bakris, M.D., Scott Bull, Pharm.D., Christopher P. Cannon, M.D., George Capuano, Ph.D., et al., for the
CREDENCE Trial Investigators®

SGLT2 inhibition lowers risk

of kidney failure in patients
with T2DM and kidney
disease

Canagliflozin and Renal Outcomes in Type 2
Diabetes and Nephropathy

LITERATURE - PERKOVICV, JARDINE MG, NEAL B ET AL., - NEW ENGL | MED. 2019. APRIL 14, DOI: 10.1056/NEJMOA1811744

Presented during /SN-WCN 2079in Melbourne, Australia on April 15, 2019.



CREDENCE

Main results

=  The primary composite outcome was seen significantly le== /
in the placebo group (43.2vs 61.2 per 1077 i
P=0.00001).
5%Cl: 0.54-0.86,

serum creatinine (HR: 0.60,

1alysis, kidney transplantation or renal death was also reduced (HR:

Rates of adverse events and serious adverse events were similar between groups. No significant
difference was seen in the risk of lower-limb amputation (12.3 vs. 11.2 per 1000 PY with

canagliﬂuzin VS, Elacebn, HR: 1.1, 95%Cl: 0.79-1.56) and fractures EHR: 0.98, 95%Cl: 0.70-1.37).

ralale




2018 American Heart Association Scientific Sessions - Chicago, IL

November 10 - November 14
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November 10-12
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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
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(Dapagliflozin Effects on CardiovascuLAR Events)
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| 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

26



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.



Pokles glykovaného hemoglobinu
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Engl J Med. 2018.



Pokles hmotnosti
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Pokles systolického krevniho tlaku
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Wiviott SD et al. Online ahead of print. New
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Sekundarni cil: Renalni kompozitni cil

DAPA 10 mg 8582 8533 8436
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Wiviott SD et al. Online ahead of print. New
Engl J Med. 2018.



Primarni cil: MACE (KV umrti, IM, CMP)

10.0 | |HR 95%cCI p-value p-value Placebo (803 Events)
(superio (noninferiorit
rity) y) DAPA 10 mg (756 Events)
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DAPA 10 mg 8582 8466 8303 8166 8017 7873 7708 7237 5225
Placebo 8578 8433 8281 8129 7969 7805 7649 7137 5158

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



Sekundarni cil: Celkova mortalita
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Wiviott SD et al. Online ahead of print. New
Engl J Med. 2018.



D All Cause Mortality &

RECLARE bz HFrEF vs not HFrEF subgroups
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DECLARE meél nejvetsi pocet nemocnych v
primarni prevenci

U pacienti s DM 2. typu vétSina nema potvrzené KV onemocnéni?

DECLARE-TIMI 582 CANVAS Program® EMPA-REG OUTCOME*  VERTIS-CV5
(N=17,160) (N=10,142) (N=7020) (N=8238)

F 59.4% /— (%1.4 /— <1% /— <1%

CV, cardiovascular; eCVD, established CV disease; SGLT2i, sodium glucose co-transporter 2 inhibitor; T2D, type 2 diabetes
1. Einarson TR, et al. Cardiovasc Diabetol 2018;17:83; 2. Raz |, et al. Diabetes Obes Metab 2018;20:1102-1110; 3. Neal B, et al. N Engl J Med 2017;377:644—657; 4. Zinman B,

etal. N Engl J Med 2015;373:2117-2128;
5. Cannon CP et al. Poster presented at: American College of Cardiology 67th Annual Scientific Session; March 10-12, 2018; Orlando, FL; J Am Coll Cardiol. 2018;71:A1825.



SYSTEMATIC REVIEW AND META-ANALYSIS

Amarican | Amerizan

Hearl | Siroke
Amocialon | Assecaisn,

Effects of Sodium-Glucose Cotransporter 2 Inhibitors on 24-Hour

Ambulatory Blood Pressure: A Systematic Review and Meta-Analysis

William L. Baker, PharmD; Leo F. Buckley, PhamD; Michael 5. Kelly, PhamD; John D. Bucheit, PharmD; Eric D. Parod, PhamDy;
Roy Brown, MLIS; Salatore Carbone, MS; Antonio Abbate, MD, PRD; Dave L. Dixon, PhamD

Background—>Sodium-glucose cotransporter 2 (SGLT2) inhibitors are a novel class of antihyperglycemic agents that improve

glycemic control by increasing glycosuria. Additional benefits beyvond glucose lowering include significant improvements in seated
clinic blood pressure (BP), partly attributed to their diureticlike actions. Less known are the effects of this class on 24-hour
ambulatory BP, which is a better predictor of cardiovascular risk than seated clinic BP,

Methods and Results—We performed a meta-analysis of randomized, double-blind, placebocontrolled trials to investigate the
effects of SGLT2 inhibitors on 24-hour ambulatory BP. We searched all studies published before August 17, 2016, which reported
24-hour ambulatory BP data. Mean differences in 24-hour BP, daytime BP, and nighttime BP were calculated by a mndom-effects
model. SGLT2 inhibitors significantly reduce 24-hour ambulatory systolic and diastolic BP by =3.76 mm Hg (95% Cl, —£.23 to

2.34; *=0.99) and —1.83 mm Hg (95% Cl, =2.35 to —1.31; F=0274), respectively. Significant reductions in daytime and
nighttime systolic and diastolic BP were also found. No association between baseling BP or change in body weight were observed.

Conclusions—This meta-analysis shows that the reduction in 24-hour ambulatory BP observed with SGLT2 inhibitors is a class
effect. The diurnal effect of SGLT 2 inhibitors on 24-hour ambulatory BP may contrbute to their favorable effects on cardiovascular
outcomes. [ Am Heart Assoc. 2017:6:0005686. DOL: 10.1161 /JAHA117.005686.)

Key Words: ambulatory blood pressure monitoring * diabetes mellitus » diabetic therapy/ glitazonas = high blood pressure »
hypertension + metformin + sodium-glucose cotransporter 2 inhibitors




SGLT-2 Placebo Mean difference
Study Mean SO Total Mean S0 _ 95%-C1

Townsend, et al., 20165 (100mg) 57 -4.T8 B33 28 <1.26 9.B6 _._ [-7.76, 0.72]
Townsend, et al., 2016 (300mg) 56 -7.31 1141 28 -1.26 98 —=—— [-10.77;-1.33]
———*———

Heerspink, et al., 2013 (10mg) 24 -5.60 11.62 25 0.70 9.8 -
Weber, et al., 2016 (10mg) 187 -11.33 2180 186 -6.88 21.50 _"_
Weber, et al., 2016' (10mg) 267 -9.62 2010 263 -6.73 20.10 —

Tikkanen, et al., 2015 [10mg)

——
-
Tikkanen, et al., 20158 (25mg) : —i-
e —

Amin, et al., 20152 {1mg) . : 3.07 [-5.89;-
Amin, et al., 2015% {5mg) . ; 4.10 [-5.98; -
Amin, et al., 20152 (25mg) - . -3.79 [-6.61; -

Random effects model =3.76 [ -4.23; -3.30]
Heterogenal ty: [-sguared=0%, p=0.9927 :

24-hr SBP
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Townsend, et al., 2016 (100mg)
Townsend, et al., 2016" (300mg)

Weber, et al., 2016" (10mg)
Weber, et al., 2016' (10mg)

Tikkanen, et al., 2015 (10mg)
Tikkanen, et al., 2015 (25mqg)

Amin, et al., 2015 (1mg)
Amin, et al., 201 5" (5mg)
Amin, et al., 2015* (25mg)

Random effects model
Heterogene fty: Feguared=0%, p=0.7539

SGLT-2

Placebo

Total Meamn SD Total Mean sD

-2.18 487
-3.27 6.46

-7.56 13.95
-6.15 13.73

4.96 135.50
4.96 135.50

3.03 12.67
3.15 12.67
3.03 12.67

-0.26 5.35

-5.57 13.64
-5.53 13.78

026 5.35

Mean difference
95 %=Cl

1.92 [-4.27; 0.43]

-3.01 [-5.62; 0.40]

. 1.99 [-4.79

e

-2.70 [-4.75
-3.10 [-5.17
-2.30 [-4.35

-1.83 [-2.35: -1.31]

4

2 0 2 4
24hrDBP
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RESULTS: In total, data from 8 trials and 77 242 patients, 42 920 (55.6%)
in GLP1-RA trials, and 34 322 (44.4%) in SGLT2i trials, were included. Both
drug classes reduced MACE in a similar magnitude with GLP1-RA reducing
the risk by 12% (hazard ratio [HR], 0.88; 95% Cl, 0.84-0.94; P<0.001) and
SGLT2i by 11% (HR, 0.89; 95% Cl, 0.83-0.96; P=0.001). For both drug

SGLT2i reduced hospitalization for heart
failure by 31% (HR, 0.69; 95% Cl, 0.61-0.79; P<0.001), whereas GLP1-RA
did not have a significant effect (HR, 0.93; 95% Cl, 0.83-1.04; P=0.20).

CONCLUSIONS: In trials reported to date, GLP1-RA and SGLT2i reduce
atherosclerotic MACE to a similar degree in patients with established
atherosclerotic cardiovascular disease, whereas SGLT2i have a more
marked effect on preventing hospitalization for heart failure and
progression of kidney disease.

Zelniker T.A. et all;: Circulation 2019; 139: 2022-2031



GLIFLOZINY Z POHLEDU
KARDIOLOGA

3 zodpovezené otazky

Snizuji hospitalizace pro SS
Snizuji krevni tlak

Jsou renoprotektivni




GLIFLOZINY Z POHLEDU
KARDIOLOGA

3 nezodpovezene otazky

Jsou ucinné u HF pEF ?
Jsou ucinneé v primarni prevenci ?

Jsou ucinné u nemocnych se
srdecnim selhanim bez DM? gy
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