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Vyvoj léku snizujici glukézu
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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 agonisteé: ELIXA (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 OUTCOME (empagliflozin)



Studie s DPP4i a GLP-1RA vs. placebo ukazuji
non-inferioritu v primarnim cili (3P-MACE nebo 4P-MACE)

ELIXA1 Primarni cil Hazard ratio
promeérna
HbA,. 5.5-10% sledovdni 4P-MACE a0
SAVOR-TIMI 532
primeérnd
CVD or CRFs Saxagliptin doba 1.00
HbA,. 6.5-12.0% sledovdni 3P-MACE (95% Cl:0.89-1.12)
EXAMINE3
rdmérnd
ACS Alogliptin o 0.96
HbA,. 6.5-11.0% sledovdni 3P-MACE (upper CI*: 1.16)
TECOS4 promeérnd doba sledovani 3.0 roku
CVD — Sitagliptin 0.98
HbA,  6.5-8.0% ap-mact | IO

Randomizace 1 2 3 roky (primérnd doba sledovani)

*Horni hranice 1-stranného CI.

1. Pfeffer et al. ADA, 8 Jun 2015, Boston, USA (oral presentation). 2. Scirica et al. N Engl J Med X o
2013;369:1317-26. $ & EMPA-REG

3. White et al. N Engl J Med 2013;369:1327-35. 4. Green et al. N Engl J Med 2015; DOI: % .‘2“.‘ OUTCOME"
10.1056/NEJMoa1501352.



Normalni transport glukozy v ledvinach!-3

Vétsina glukézy se
zpétné vstrebava pomoci SGLT2
(90 %)

FY TR

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



Dosavadni a nové mechanismy snizujici hyperglykémii
u DM 2. typul-*

Mechanismy zavislé na inzulinu  Mechanismy nezavislé na inzulinu
Inhibice SGLT2

1 | Pusobeni

inzulinu ‘ %
*Thiazolidindiony ;g
i v 0o .

*Metformin L
Tukova tkan, svaly a jatra

2 | Uvolnovani inzulinu
*Sulfonylurea (SU)
*GLP-1 agonisté*
*Inhibitory DPP-4*
*Meglitinidy

Pankreas

3 | Nahrada fyziologického inzulinu

k- Inzulin /

Vyuziti glukozy Vyluéovani glukézy/kaloricka ztrata

*Kromé zvysSeni sekrece inzulinu, coz je hlavni mechanismus ucinku, pusobi na snizeni sekrece glukagonu také agonisté GLP-1 a inhibitory DPP-4.

DDP-4,dipeptidyl peptidaza-4; GLP-1R, receptor GLP-1 (glukagonu podobny peptid-1).

1.Washburn WN. J Med Chem 2009;52:1785-94; 2. Bailey CJ. Curr Diab Rep 2009;9:360-7; 3. Srinivasan BT, et al. Postgrad Med J 2008;84:524-31; 4. Rajesh R, et al. Int J
Pharma Sci Res 2010;1:139-47.
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Empagliflozin, Cardiovascular Outcomes, and Mortality in Type
2 Diabetes
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September 17, 2015 | DOI: 10.1056/NEJMoa1504720
Share: ﬁ » s m



Pacienti byli pfevdzné z Evropy, a také z CR

590 pracovist ve 42 zemich

BN Asie

@ scverni Amerika, Austrdlie, Novy Zéland

@ Ji’ni Amerika

@ ropo

@ Afrika ;.!‘*-g, EMPA_REG
Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes.N Engl J Med. o;t‘.g"..- OUTCOME®

2015 Sep 17. [Epub ahead of print] °* 10
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Pacienti s
11,531 >97 % >99 % claetem
zemi vy§eT'Fen§/ch pocien’roo znémo 2. ‘rypu e
pacienty dokongilo vitalni stav vysol'<§m KV
590 7'020 studlii riziku
pracovist randomizovdano

Placebo

Pfidani ke
Empagliflozin 10 mg standardni
lecbé

Empagliflozin 25 mg

 Primdrni sledovany cil: slozeny 3-P MACE (doba do smrti z KV pficin nebo nefatdiniho
IM nebo nefatdini mozkové mrtvice)

« Dalsi sledované cile: smrt z KV pricin, nefatdlni IM, nefatdini mozkovad

mrtvice, hospitalizace pro srdecni selhani, smrt z jakékoliv prighss, -\ o\ rec
8. .®. OUTCOME®

*"bnig o

Zinman B, et al New England Journal of Medicine (DOI: 10.1056/NEJMoal1504720) 11



Hlavni vstupni a vyrazovaci kriterio

« Hlavni zarazovaci kriteria
— Dospélis DM 2. typu
— BMI €45 kg/m?
— HbAlc 7-10%*

— Potvrzené kardiovaskuldrni onemocnéni

« Predchozi IM, potvrzend corondrni nemoc, CMP, nestabilni AP nebo
ischemickd choroba dolnich koncetin

« Hlavni vyluCovaci kriterium
— eGFR <30 mL/min/1.73m? (MDRD)

.. ‘*D
,i" ':- EMPA-REG

ot .8 . OUTCOME®
A rrrrr ietary - 'M.
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LECené skupiny byly srovnatelné

Vék, roky

Region - Evropa

HbAlc, %

Body mass index, kg/m?2
Anti-hypertenzni terapie
Hypolipidemika

Antikoagulancia

Doba trvani [ECby, roky
Doba sledovani, roky

Placebo
(n=2333)

63.2 (8.8)
959 (41.1)
8.08 (0.84)
30.7 (5.2)
2221 (95.2%)
1864 (79.9%)

2090 (89.6%)

2.6 (1.8-3.4)
3.1 (2.2-3.5)

Empagliflozin
10 mg
(n=2345)

63.0 (8.6)
966 (41.2)
8.07 (0.86)
30.6 (5.2)
2227 (95.0%)
1926 (82.1%)

2098 (89.5%)

2.6 (1.9-3.4)
3.2 (2.2-3.6)

Data jsou n (%) nebo primeéry (SD) u pacienty, ktefi uzili 21 ddavku studijni medikace

Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes.N Engl J Med.

2015 Sep 17. [Epub ahead of print]

Empagliflozin
25 mg
(n=2342)

63.2 (8.6)

960 (41.0)

8.06 (0.84)

30.6 (5.3

2219 (94.7%)

1894 (80.9%)
2064 (88.1%)

2.6 (2.0-3.4)
3.2 (2.2-3.6)

.- *D
_i" ’:- EMPA-REG
& . OUTCOME®
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Antidiabetickd terapie pri vstupu do studie

Placebo Empagliflozin Empagliflozin
(n=2333) 10 mg 25 mg
(n=2345) (n=2342)
Anfidiabetickd medikace*
Metformin 1734 (74.3) 1729 (73.7) 1730 (73.9)
Sulfonylurea 992 (42.5) 985 (42.0) 1029 (43.9)
Thiazolidindiony 101 (4.3) 96 (4.1) 102 (4.4)
DPP4 inhibitory 267 (11.4) 282 (12.0) 247 (10.5)
GLP-1 agonisté 70 (3.0) 68 (2.9) 98 (2.5)
Inzulin 1135 (48.6) 1132 (48.3) 1120 (47.8)
Primérnd denni ddavka, IU** 65 (50.6) 65 (47.9) 66 (48.9)
Monoterapie 691 (29.6) 704 (30.0) 676 (28.9)
Dvojkombinace 1148 (49.2) 1110 (47.3) 1149 (49.1)
Datajsou n (%) u pacientl IéCenych 21 davkou studijni medikace
:L\/\edikoce uzivand v mono_’rerqpii nebo v kombinaci -
Placebo, n=1135; empagiliflozin 10 mg, n=1132; empagliflozin 25 mg, n=1120 ,";*.:. R

Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes.N Engl J Med.

2015 Sep 17. [Epub ahead of print]

;;if‘ﬁ‘.l OUTCOME®
14



Viiv empagliflozinu na
kardiovaskularni cile

T 5% EMPA-REG

;'t"‘i.': OUTCOME®



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

20+
HR 0.86
(95.02% CI10.74, 0.99) el
acepno
p=0.0382*
154
B Empagliflozin
=
[}
>
o
£ 10+
2
c
.0
S
5 -
04
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
Cumulative 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] °* 16



Smrt z KV priciny
empagliflozin snizil riziko o 38%

o Placebo
HR 0.62

8- (95% CI10.49, 0.77)

, 0<0.0001

6_

Empagliflozin

Patients with event (%)

04
1 1 1 1 1 | 1 1 1
0 ) 12 18 24 30 36 42 48
Months
No. of patients
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
Cumulative incidence function. HR, hazard ratio '!“*;.
4 & EMPA-REG
Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes.N Engl J Med. o ‘.4..- OUTCOME®

2015 Sep 17. [Epub ahead of print] ¢ 17



Hospitalizace pro srdecni selhani
empagliflozin snizil riziko o 35%

7_
HR 0.65 Placebo
6 (5% CI10.50, 0.85)
p=0.0017
54
4-

Empagliflozin

Patients with event (%)

0-
1 1 1 1 1 | 1 1 |
0 6 12 18 24 30 36 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
Cumulative incidence function. HR, hazard ratio '!“*;.
4 & EMPA-REG
Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes.N Engl J Med. o ‘.4..- OUTCOME®

2015 Sep 17. [Epub ahead of print] 18
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Smrt z jakékoliv priciny
empagliflozin snizil riziko o 32%

> HR 0.68
(5% C10.57, 0.82) Placebo
0<0.0001
< 10+
€
o) L
> Empagliflozin
<
B3
T
O 54
©
oo
O_
1 1 1 1 1 1 ] 1 1
0 6 12 18 24 30 36 42 48
Months
No. of patients
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
Kaplan-Meier estimate. HR, hazard ratio '!“‘.:.
i 4 & EMPA-REG
Zinman B et al. Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes.N Engl J Med. o ‘.;:.- OUTCOME®
2015 Sep 17. [Epub ahead of print] °* 19



3-point MACE
CV Umrti
Ne-fatdini IM

Ne-fatdlni CMP

AProprietary

Empagliflozin

EMPA-REG OUTCOME

CV Umrti, IM a CMP

Pacienti s pfihodou

Placebo HR (95% CI) p-value
490/4687 282/2333 0.86 (0.74,0.99)* —— 0.0382
172/4687 137/2333 0.62 (0.49,0.77) vt <0.0001
213/4687 121/2333 0.87 (0.70, 1.09) 0.2189
150/4687 60/2333 1.24 (0.92, 1.67) O 0.1638

0,254 0,50 1,00 2,00

Favours empagliflozin

Favours placebo

.- *O
_i" ’:- EMPA-REG
°‘t"‘i‘°' OUTCOME®
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| A Primary Outcome

EMPA-REG OUTCOME

B Death from Cardiovascular Causes

20— 9+ FMacebo
= Placebo = 8-
£ e
£ 154 E
3 Hazard «atia, D36 (95025 CI, 0.74-093) E *1 Hazare ratic, D67 (955 CI, D49-077) Empapglifior »
£ P=0.04 tor supenarity emoaglifiozin -g S+ P<0001
'; 10-' 4-
2 2
3 3 X
FEE g 2-
1+
O L ' L L] ’ L ] 1 c L L] ] 1 1] L L 1
Q & 12 18 24 10 6 42 48 d & i2 18 24 10 36 4z a8
Month Month
No. at Risk No. at Risk
Empaglifiozn 4687 4580 4438 4128 3851 2821 2358 1534 N Empaglifiozin 4687 aesl 4008 4550 4128 3079 2617 L7a c14
Flaccha 2333 2256 214 2112 1803 1180 116! ‘4l 166 Flaceha 2153 2303 2280 2243 2012 1503 1281 azs 127
' € Death from Any Cause D Hospitalization for Meart Failure
154 7= Pacebo
Placsbe
3 £ °
5 1 $
o Herard ratio, DB (95% C1, D.57-0.37) E Hazard satic, 065 (253 I, D.50-03%)
£ P<000]1 cmpaglifiozin £ 1 p-0.002 Empaglifiozn
= S
2 3 =
= S =
i 3.
[
1=
3-‘ L} ] L ] L 1] 1 c L ] 1] ] 1] L ] 1
Q 6 12 18 24 0 16 42 Ly d & 12 18 24 10 36 42 <8
Month Month
No. at Risk No. at Risk
Empaglifiozn 4587 4651 4608 4556 q123 3079 2617 1722 424 Empaglifiozin 4587 qa6l4 4521 4627 3588 2950 2487 1634 145
Flaceha 23313 2303 2740 2243 212 1502 1281 825 177 Placebha 23133 27 2235 2173 1532 1424 1202 Irs 168




Dekuviji za pozornost
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