Nové moznosti liecby diabetes mellitus
2.typu pomocou vplyvu na inkretiny
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Inkretiny

¢ Inkretiny su hormony secernované intestinalnymi
endokrinnymi bunkami ako odpoved’ na prijem
Zivin

+ Boli objaveneé v suvislosti s poznanim, ze oralne
podana glukdza viac stimuluje uvolnenie inzulinu
ako glukoza podana i.v.

« Tento fenomén sa nazval “inkretinovy efekt”

* Inkretinovy efekt zodpoveda za ~60% z celkoveho
vylucenia inzulinu po jedle

Drucker DJ. Diabetes Care. 2003;26:2929-2940.; Perley MJ, Kipnis DM. J Clin Invest. 1967;46:1954-1962.;
Nauck M, et al. Diabetologia. 1986;29:46-52.




Glukoregulacna uloha GLP-1
Glukagonu podobny peptid 1 (GLP1) je inkretin
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Flint A, et al. J Clin Invest. 1998;101:515-520.; Larsson H, et al. Acta Physiol Scand. 1997;160:413-422.; Nauck MA, et al. Diabetologia.

1996;39:1546-1553.; Drucker DJ. Diabetes. 1998;47:159-169.




Dipeptidyl peptidaza 4 (DPP-4)
inhibuje GLP-1

Jedlo /DPP-4 inhibitor
Uvolnenie

GLP-1
v Creve

Rychla degradacia

(minufy) GLP-1

Deacon CF et al Diabetes 1995;44:1126—-1131; Kieffer TJ et al Endocrinology 1995;136:3585-3596; Ahrén B Curr Diab Rep 2003;3:365-372;
Deacon CF et al J Clin Endocrinol Metab 1995;80:952—-957; Weber AE J Med Chem 2004;47:4135-4141.



Sucasne stratégie na zlepsenie
terapeutickeho potencialu GLP-1

¢+ GLP-1 analogy : napodobuju pésobenie GLP-1 ( DPP-4—
resistentné GLP-1 derivaty)
Liraglutid ( faza 3 klin. studii)
¢ Peptidy, ktoré napodobuju niektore glukoregulacné pésobenia
GLP-1
Exenatid

Lieky, ktoré predlzuju aktivitu endogénneho GLP-1

Sitagliptin
Vildagliptin

Drucker DJ, et al. Diabetes Care. 2003;26:2929-2940.; Baggio LL, et al. Diabetes. 2004;53:2492-2500.




Exenatide (Exendin-4): Inkretinové mimetikum

« Synteticka verzia proteinu najdeného v
slinach Gila monster

* Priblizne z 50% identicky s fludskym
GLP-1

— Viaze sa na zname fudske receptory na
GLP-1 na 3 bunkach in vitro

— Je rezistentny na inaktivaciu DPP-IV

Exenatide HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-NH,
GLP-1 HA;EGTFTSDVSSYLEGQAAKEFIAWLVKGR—NH2

ludsky :

Miesto inaktivacie DPP-IV

Adaptované z Nielsen LL, et al. Regulatory Peptides. 2004;117:77-88.; Fineman MS, et al. Diabetes Care. 2003;26:2370-2377. Reprinted from
Regulatory Peptides, 117, Nielsen LL, et al, Pharmacology of exenatide (synthetic exendin-4): a potential therapeutic for improved glycemic
control of type 2 diabetes, 77-88, 2004, with permission from Elsevier.



Exenatid znizuje glykemiu nalacno

Glukoza
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N =12; P <.0001 glukéza; P <.001 inzulin.
Kolterman OG, et al.. J Clin Endocrinol Metab. 2003;88:3082-3089.

® Placebo

¢ Exenatid 0.05 pg/kg

m Exenatid 0.10 pg/kg



Exenatid znizuje postprandialnu
hyperglykémiu

_E 18- Jedlo
@ Placeb
*_g, 16 -

O

© 14

=

- 12 -

g

© 10 - I

I=

0 8- .
o S CHEN
“ 6

-30 0 30 60 90 120150 180 210 240

¢as (min)

priemer (SE); N = 109; P <.004.
Fineman MS, et al. Diabetes Care. 2003;26:2370-2377.




Exenatid znizuje HbA,. a hmotnost’

= Placebo BID
mmm Exenatid 5 ug BID
mmm Exenatid 10 ug BID

+0.1

HbA,¢ (%)

Hmotnost’ (kg)

-1.5-

ITT 30-week data; N = 1446; Mean (SE); *P <0.005; Weight was a secondary endpoint.
Data on file, Amylin Pharmaceuticals, Inc.



Open-Label extenzia: 82 tyzdnov
Pokles HbA,. pretrvaval pocas sledovania
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N = 393; 82-tyzdriov; Bazalny HbA,_ 8.3% vo vSetkych 3 skupinach.
Data on file, Amylin Pharmaceuticals, Inc.
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Open-Label extenzia: Exenatid progresivne
znizoval hmotnost’
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N = 393; 82-tyzdinov; hmotnost’ bolasekundarnym endpointom. Bazalna hmotnost’: placebo = 98
kg, 5 ug =98 kg, 10 ug = 100 kg.
Data on file, Amylin Pharmaceuticals, Inc.



Neziaduce ucCinky: Faza 3 klinicke studie

Suhrn vysledkov 30-tyzdnovych studii fazy 3

Placebo 5 ug Exenatide 10 pug Exenatide

(N = 483) (N = 480) (N = 483)
Nauzea 18% 39% 48%
Hypoglykémia 8% 15% 25%
Diaroe 6% 11% 15%
Zvracanie 4% 13% 13%
Bolest’ hlavy 6% 10% 7%

38% pacientov malo nizky titer protilatok po 30 tyzdnoch .

Tito pacienti mali porovnatelny HbA, - s pacientami bez protilatok

Data on file, Amylin Pharmaceuticals, Inc.



GLP 1 analég: Liraglutide ( NN2211)

v 97% homologicky s prirodzenym GLP1

PO S

N M
(val)
) Vi

Zlepsuje farmakokinetiku GLP1

*Spomalenie absorbcie z podkoZzia
*Stabilny voCi DPP-4
*DIhy plazmaticky pol€as ( t ;,,9h)

*\/azba na albumin
*Self-asociacia



1.7% pokles HbA4. vs placebo po 14 tyzdnoch
monoterapie
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Vilsbgll et al. Diabetes 2006;55(Suppl 1):A27.



Liraglutid: DIhodoby pokles hmotnosti

cas (tyzdne) —— 0.65 mg/day
, 0 2 4 6 8 10 12 14 -m1.25mg/day
hmotnost 0 100 /d
) .2U mg/day
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-1
-1.5
5 A 1.2 kg
1.90 mg/den
-2.5
VS
-3 placebo

Data are mean Vilsbgll et al. Diabetes 2006;55(Suppl 1):A27.



Liraglutid nesposobuje hypoglykémiu a
neindukuje tvorbu protilatok

Ne’ivi_adt]ce Placebo
ucinky
Nauzea 3% 10% 2% 10%
Diaroe 13% 23% 21% 20%

e Vyskyt AE klesal v priebehu Casu

Vilsbgll et al. Diabetes 2006;55(Suppl 1):A27.



Dipeptidyl peptidaza 4 (DPP-4)
inhibuje GLP-1

Jedlo /DPP-4 inhibitor
Uvolnenie

GLP-1
v Creve

Rychla degradacia

(minufy) GLP-1

Deacon CF et al Diabetes 1995;44:1126—-1131; Kieffer TJ et al Endocrinology 1995;136:3585-3596; Ahrén B Curr Diab Rep 2003;3:365-372;
Deacon CF et al J Clin Endocrinol Metab 1995;80:952—-957; Weber AE J Med Chem 2004;47:4135-4141.



Inhibitory Dipeptidyl Peptidazy IV (DPP- |V )

Predlzuju aktivitu endogenneho GLP-1

Sitagliptin (Januvia)

Vildagliptin (Galvus)

Drucker DJ, et al. Diabetes Care. 2003;26:2929-2940.; Baggio LL, et al. Diabetes. 2004;53:2492-2500.




Sitagliptin signifikantne znizil HbA,,

Glipizid Sitagliptin
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*p<0.001 vs. placebo, pocet pacientov v skupine po 125; davky liekov v mg
Podla Scott RS et al. (EASD), Athens, Greece, 2005.



Sitagliptin + Metformin zlepSil 24-h glykemicky
profil vs. Metformin v monoterapii

® Metformin >1500 mg/d (n=13)

Ranajky Obed Vedera ® Sitagliptin 50 mg BID +
metformin >1500 mg/d (n=13)
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Bezpecnost’

Placebo Sitagliptin

% pacientov 5 12.5 25
AE o4 25 95 62
AE v suvislosti s 10 9 16 14
lieCbou

SAE 3 3 2 1
PreruSenie lieCby 0 1 2 1
pre AE

Hypoglykemia 2 0 4 4

+Sitagliptin BID mal neutralny efekt na hmotnost’

Podrla Scott RS et al. (EASD), Athens, Greece, September 12—15, 2005.



Vildagliptin pridany k metforminu :
Pokles HbA1c v priebehu 24 tyzdnov liecby
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Bosi E. et al. Diabetes Care 2007: 30: 890-895.



Vildagliptin pridany k metforminu :
Pokles glykemie nalacno v priebehu 24 tyzdnov
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*P=0.003 vs PBO; **P <0.001 vs PBO.
Bosi E, et al. Diabetes Care 2007; 30: 890-895.



Vildagliptin 2X50 mg
ucinny pri vsetkych bazalnych HbA1C
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Vildagliptin pridany k metforminu:

Hypoglykémie
Stadia 2303 Stadia 2354
Vilda Vilda Vilda
50 mg 50 mg 50 mg Pio
1X 2X Placebo 2X 30 mg
+ met + met + met + met 1X + met
N=177 N=183 N=181 N=295 N=280
Pacienti n (%) n (%) n (%) n (%) n (%)
>1 hypoglykemickych prihod 1 (0.6) 1 (0.5) 1 (0.6) 1(0.3) 0
Prerusenie pre 0 0 0 0 0

hypoglykemické prihody

Zavazné hypoglykémie 0 0 0 0 0




Zaver
Nové antidiabetika, ktoré ovplyvnuju hladinu GLP 1 maju priaznivy
ucinok na kompenzaciu DM a sucasne zlepsuju
iInzulinovu senzitivitu a prejavy metabolickeho syndromu
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