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INtestinal seCRETion of Insulin N

Enteral beslenmenin, IV beslenmeye gore daha fazla insiilin

sekresyonuna yol actiginin gézlenmesinden sonra inkretin - : Lo
konsepti ortaya ¢citkmistir INKRETIN ETKISI
Oral ve IV glukoza plazma insiilin cevabi
Normal Welght: Nondiabelic Subjects Normal Welght: Diabetic Subjects

I1k defa 1932 de inkretin terimi tanimlanmugtir % g o = 9 gy 0 S s

i
Gastrointestinal sistemden emilen glukozun instlinotropik 3; g
etkisinin daha fazla olmasi, barsaklardan salinan hormonlara % D
baglanmistir. Bu hormonlar INKRETINLER olarak § :
adlandirilir z ‘

T 1 I T T T T 1

30 0 %0 120 150 180 30 0 %0 120 15 180

Time (min) Time (min)

de 1 215 Nondiabetc Subjects (gcose range, 3.5-6.7 mmold)
IV glukoza oranla, oral glukoz ile insiilin sekresyonunda daha Dlbats Sl (. s 13 122 )

fazla artis olmast INKRETIN ETKISI adini alir Data from: Pedey N, et al.J CAn Iovest. 1967,45 196419
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o INKRETINLER o

Glukagon benzeri peptid-1 (GLP-1) Synthesis and Secretion of GLP-1 and GIP

Intestinal bélgeden salgilanan en potent inkretin K-Cell
(i&junum]

GIS’in jejenum ve distal ileumunda bulunan L-hiicreleri tarafindan

sentez edilmekte

Gen paylasimi ve molekiler homoloji(%50) nedeniyle : GLP ismini

almis 6LP4 1]

GLP-1 evrimsel olarak tarih 6ncesinden gelen bir hormon, analoglari

veya paraloglart omurgalilarda ve baliklarda mevcut

() @)

" Diabetes Ther (2021) 12:143-157 3 e y P st g g s R g L P L A i i i e - - —-
Regul Pept 2001: 98:1-12 GIP=glukoza bagimli insiilinotropik peptid; GLP-1=glukagon benzeri peptid-1
Curr Pharm Des 2006: 12:1731-1750 Drucker D). Diabetes Care. 2003; 26: 2929-2940’dan uyarlanmistir.
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INKRETINLER

GLUKOZ BAGIMLI INSULINOTROPIK POLIPEPTID(GIP)

42 a2’li bir polipeptid

K hiicreleri olarak adlandirilan (en fazla duodenumda ve jejenumda) 6zel endokrin hiicreler
tarafindan oral besinlere, 6zellikle karbonhidratlara ve lipitlere yanit olarak salinir

[lk izole edilen inkretin mide asidini inhibe ettigi icin gastrik-inhibitér polipeptid (GIP) olarak
adlandirdmistir

Daha sonra ise aslinda GIP molekiliinin instlotropik ve kan sekeri regiile edici etkisinin daha
potent ve gastrik inhibitor etkisinin daha zayif oldugu anlasilmistir ve molekiiliin ismi Glukoz-
bagimli insiilinotropik polipeptid olarak degistirilmistir

Synthesis and Secretion of GLP-1 and GIP

K-Cell
(iejunum)

GLP [731]

= Diabetes. 2011;60(12):3103-9 e

Lancet Diabetes Endocrinol. 2016;4(6):525-36.



GIP

GIP reseptorleri, pankreas, yag dokusu, mide mukozas, kalp, adrenal
korteks, kemik ve beyin gibi cesitli dokularda mevcuttur

Endojen GIP, ayrica glikoza baglt instlin salgilanmasint uyarir ve GLP-
1'den daha buyik oranda inkretin etkisinden sorumludur

GIP ve GLP-1 arasindaki bir fark, glukagon sekresyonu tizerindeki
etkidir. GLP-1'den farkli olarak, GIP'nin ikili islevleri vardur:

normoglisemik ve hipoglisemik durumda bir glukagonotropik 6zellik

hiperglisemik durumda glukagonostatik

Synthesis and Secretion of GLP-1 and GIP

K-Cell
= (jejunum)

Diabetes. 2011;60(12):3103-9 &
- Lancet Diabetes Endocrinol. 2016;4(6):525-36. :




GIP

GIP'nin yag dokusu ve viicut agirligr diizenlemest tizerindeki etkisi hentiz belirlenmemistir Synthesis and Secretion of GLP-1 and GIP

Bazi ¢alismalar, GIP reseptoru devre dist birakilan farelerin diyetle inditklenen obeziteye
direncli oldugunu adipojenik etkiyi

Diger calismalar, transgenik bir farede GIP konsantrasyonlarinin kronik ytikselmesinin
diyetle indiiklenen obeziteyi azalttigini ve insiilin duyarliligy, glukoz toleranst ve beta
hticre islevini artirdigini

GIP'nin glukagonotropik 6zelliklere sahip oldugu bulundugundan, GIP ile indiiklenen kilo
kaybinin diger varsayimsal mekanizmasi, glukagonun anoreksik ve anti-lipojenik etkisidir

" Nat Med. 2002;8(7):738—42
PLoS One. 2012;7(7):e40156.
Diabetes. 2011;60(12):3103-9..

K-Cell
e (jejunum)




INKRETINLER

GIP ve GLP-1, villuslardaki kapiller endotelden salinan
Dipeptidil peptidaz-IV (DPP-1V) enzimi ile dakikalar

icerisinde ytkilmaktadirlar
GIP :7dk.

GLP-1:4dk

GIP ve GLP-1 glikoza bagiml akut insilinotropik
etkilerini pankreas 3-huicre yuzey reseptorlerine
baglanip cAMP artist ile gostermektedirler

Kronik etkileri ile ise -hticrelerinin gen
ckspresyonlarint artirip instlin sentezinde artis ve
htcre kitlesinde artisla birlikte daha uzun B-hiicre
omrii saglamaktadirlar

Hormonal sinyaller
*GLP-1

| Glukagon

tinsilin

Besinlerden alinan sinyal
+ Glukoz

GLP-1 = ghukagon benzen pephid-1, GIP = ghukoza ta:p nstiinotropk polpephd
Kieffer T. Endocrine Reviews. 1990;20:876-813. Drucker DJ. Dinbefes Cave. 200326 2929-29040. Nauck MA et al Diabelobogia
1007 %8 T41-T44'0en uyarlanmely. Crentzioi W Diasbetologhy 1979, 16.75-85'dn ke wyarlanmste  Copyright © 1979



INKRETINLER -
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Tablo 1. Inkretin hormonlarnnin antidiyabetik etkilerinin karsilas-

tinlmasi [24]. A : . .

[24] Physiological Actions of GLP-1 and GIP
Fizyolojik etki GLP-1 GIP
Plazma glikozunun azaltilmasi + + T Neuroprotection . .

: - J’f Appetite Cardioprotection
Glikoza bagiml insiilin sekresyonu + + gk 1 Cardiac output
B-hlicresinin glikoza cevabini artirma + + _ ,

.. .. Gastric emptying
f-hilicresinin gen ekspresyonunu ve + + j
diferansiasyonunu artirma ;

m Glucagon secretion
Glukagon siipresyonu + - : ¢ Insulin secretion
Somatostatin slipresyonu + - a llnsulin biosynthesis

" _ B cell proliferation
B-hiicresinin artig + + o > | B cell apoptosis
p-hlicresinin yasam slresinin uzatilmasi + + o "\

Pankreas disi glikoz azaltici etki + + | Glucose production
— . J -
Gastrik bogalmayi yavaglatmasi + - Tocheoh ‘ £ \] Glucose disposal
i steoblast *T
Doygunludu artine etkisi + - Lipogenesis T Sodium excretion
Viicut agirliginda azalma + -

Drucker DJ. Cell Metab, 2006;3:153-165

GLP-1: “Glukagon like peptide-17
GIP: “Glikoz-dependent insulotropic polypeptide”.




."M Peptide-based muiti-agonists: a new par / S. 1. Brandt et al.
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: ) whilst arrows pointing downwards indicate a decrease.

Pancreas
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/7 + Glucagon secretion § 1
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= Insulin synthesis {1
* Insulin secretion 111
« Proliferation and survival 11
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Fig. 2 Effects of GLP-1 [blue arrows), glucagon (red arrows) and GIP (green arrows) on energy metabolism in key metabolic
tissues. Small arrowss in boxes poiniing upwards indicate an increase or improvement of the respective metabolic function,
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Glucagon-ike Peptide-1 Receptor Agonism

Cemtral Nervous System
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* 4 Food imake

- T Nausea

“ <4 Body Weight

Pancreas
* T Insulin
* 4 Shucagon

Stomach
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Systemic

= 4 Hyperglycemia

Liver

* T Insulin Sensittvity
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Schematic Depiction of the Pleiotropic Benefits of Dual Glucose-Dependent Insulinotropic
Polypeptide (GIP)/Glucagon-Like Peptide-1 (GLP-1) Receptor Agonist Therapy in Type 2
Diabetes Mellitus. Activating both the GIP and GLP-1 receptors is attractive because the

Glucose-dependent Insulinotropic Polypeptide Receptor Agonism
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Systemic
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DUAL GIP AND GLP-1 AGONISTLERI

GIP ve GLP-1 reseptor agonizminin uzun vadeli etkisi ilk olarak Finan ve ark. tarafindan gosterilmigtir

“Twincretin' olarak adlandirilan GIP ve GLP-1 reseptorlerinin tek molekiillii bir ikili agonisti
gelistirmislerdir

Twincretin;
Ihmal edilebilir glukagon reseptdr aktivitesi

GLP-1 ve GIP reseptorlerine ylksek afiniteye sahip oldugu gosterilmistir

Hayvan ¢alismalarinda, 1-3 haftada GIP ve GLP-1 reseptor ko-agonist tedavisi, plasebo, ekimolar eksendin-
4 veya liraglutid dozuna kiyasla kan glikozunda, vucut agirliginda, gida aliminda ve yag kutlesinde doza bagl
bir azalma saglamigtir

Ko-agonist, yari omru uzatmak icin (haftalik dozlamaya izin vererek) bir polietilen glikol (PEG) veya bir 16-
karbon asil zinciri eklenmis

Ko-agonist, hafif ila orta dereceli Gl yan etkilerle iyi tolere edilmis ve higbir hipoglisemik olay izlenmemis

Brain U1/ GIP duahAgonis
fgpette ¥ \ "\)
Food Intiko ¥ \1 i
Body wighty ) ‘ 0
‘ GM1A, (\
‘ &\? f 4.6
Pancreas e K
Gemceonold /1 TS
|P..|:»m! gucosed I s ""’i,'_‘a.
Insab semstivity A Wy
{178 k.
{ '
W/
ftmgy y /
‘:.pnlyudx ¢
\‘ ﬁ

Diabetes Ther (2021) 12:143-157 =~
Finan B, Ma T, Ottaway N, et al. Unimolecular dual incretins maximize metabolic benefits in rodents, monkeys, and
humans. Sci Transl Med. 2013;5(209):209ra151
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Rerrieor
The Effects of Dual GLP-1/GIFP Receptor Agonisim on
Glucagon Secretion—A Review

IMawvid S. MvMiathieseaem I,]unatan I. Bagmomer “2_. MNatasha . Bergrmmanmn x - Avsgrer Luamndd =

Mikkel B, Christensen 3% Thina Vilsball *-34 gnd Filip K. Knop 1-3-9.5-

GLP-1 and GIP Dual Agonism

Kemirgen beta hicrelerinin bir GLP-1 ve GIP kombinasyonu ile uyariimasi, glukoz veya GLP-1 ile induiklenen insiilin
sekresyonunun, tek bagina peptidlerden herhangi biri ile stimulasyona gore daha fazla guclenmesine yol agmistir

Diyabetik olmayan ve tip 2 diyabetli donorlerden gelen insan adaciklarinda, GIP'ye akut maruziyetin, insulin salinimi agisindan
esmolar miktarlarda GLP-1 ile akut maruziyetten daha ustun oldugu bildirilmistir

Uzun sireli maruziyetten sonra, her iki inkretin kombinasyonu, iki peptidden sadece biriyle inkiibasyona kiyasla,
insulin sentezi
insulin sekresyonu

beta hicre farklilagmasi ve hayatta kalma ile iligkili genlerin ekspresyonu uzerinde sinerjik etkilere sahiptir

Regul. Pept. 2010, 165, 129-132
Int. J. Mol. Sci. 2019, 20, 4092.

— -
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Retrfetor
The Effects of Dual GLP-1/GIP Receptor Agonism on
Glucagon Secretion—A Review

Dawvid S. MMathiesem I,]n:naia:n . Bagger ‘-2, MNatasha . Bergmanmn A « Ausgmer Lumnd 2

Mikkel B. Christensemn -39 Tina Vilsbeall 124 and Filip K. Knop 1-2-49.5.-

GLP-1 ve GIP Co-infiizyonlar1 ile Hayvan Caligsmalari

GLP-1 ve GIP'in potansiyel ilave glukoz dizenleyici etkisine iliskin hayvan calismalarindan elde edilen
sonugclar tutarl degildir

Bazi calismalarda farelerde glukoz toleransi, insilin sekresyonu, viicut agirligt ve besin alimi tzerinde ikili GLP-
1R ve GIPR agonizminin sinerjik etkilert g6zlemlenmistir

Bazi calismalarda bir inkretin hormonu ile tedaviye kiyasla bu parametreler tizerinde ikili agonizmin hi¢bir ek
faydasini bulamamuslardir

Regul. Pept. 2009, 153, 70-76
T —— e r— = Diabetes Metab. Res. Rev. 2007, 23, 572—579.

Clin. Sci. Lond. Engl. 1979 2011, 121, 107-117.



DUAL GIP-GLP-1 RESEPTOR AGONISTLERI

Table 1 | List of antichabetic drugs targeting glucagon-ike peptide-1 receptor, glucose-dependent insulinotropic polypeptide receptor and
glucagon rec ':Z'[_'-IUI

Comparny

Eli Lilly

Moo Mordisk/MWarcacia

SAR43832 Sanof

P86 Eli Lilly

il o Legland Hrie- || Il
LP-DI-40 Zealand Pre-clinica
HM 125254 Hanmi Pharrmaceuticals Phase 2
MEDIO3AZ Medirmmune fase 2
ME-8521 Merck Thase 2
SAR42 5890 Sanof Phase 2

BT L P

Transition Therapeutics Fhase 2

TT r.."-

IMJ-547 28518 lanssen Phamaceuticals Phase 1
MG Moo Mordisk Phase |
MOD-6030/1 Prodor/OPKD Biologics Phase 1
FP292G Zealand Phase 1
VPD-107 Spitlire Pharma Pre-clir
L P-1R/GIPR/GR -|‘1 .l_' I Hanmi Pharmmaceuticals Phase |

VIARA 23 Mowvo Mordisk/Marcadia Phase 1

GLP-1, glucagonike polypeptice-1; GR, glucagon receplor; GIF, glucose-dependent insulinotropic. polypeptioe

J Diabetes Investig Vol. 10 No. 4 July 2019



CRIGIMAL ARTICLE

Pharmacodynamics, pharmacokinetics and safety
of multiple ascending doses of the novel dual
glucose-dependent insulinotropic
polypeptide/glucagon-like peptide-1 agonist
diabetes mellitus

= Portron PharmiD. Shirin Jadidi MD, Mee

RG7697/NNC0090-2746

To inwvestigate the pharmacodynamics, pharmacokinetics and safety of

multiple ascending dos=s=s of RIGTE27. a dua
imnsulinoctropic polypeptide’slucagon-like pepride-1 agonisc. in patiencs
wiith oype 2 diabetes miellitus (T20).

verne performed du

|
uding placebo. Pha
~eduction=s in fa
cose profile were chseres
wwith numerical deoreases in HbAT
acebao]). Decreases in postprand
improwverment in insulin sensicmo. Wi
.

RS WS

vxlerated by thhe majoricy

of patiencs wit cokinetic data supported onoce-dsily
dosing and pharm

reductions

nCreaSsing Tthe risk

Randomize, ¢ift kér caligma

Giinde bir kez 0.25, 0.75, 1.1, 1.5, 2 veya 2.5 mg dozu 2 hafta boyunca

Plaseboya gore, 0.75 mg RG7697 / NNC0090-2746 dozu ile;

" Aglik ve tokluk glikoz seviyelerinde doza bagh diigiisler ve mide bogalmasi tizerinde
higbir etki yok

®  Ama artmug instilin duyarlilig1 saptanmag
En yiiksek 2,5 mg dozda, ko-agonist tedavisi ile
" HbAlc seviyelerinde (plasebo i¢in% 0,67'ye karsi1% 0,21)

" Viicut agirliginda (3,0 kg ve plasebo icin 0,9 kg) 6nemli diistisler
gozlenmigtir

T2DM hastalarinda ile iligkili en sik goriilen yan etkiler ;

" Hafif yogunlukta mide bulantisi, ishal ve igtah azalmas:




Pharmacodynamics, pharmacokinetics, safety and
tolerability of the novel dual glucose-dependent
insulinotropic polypeptide/glucagon-like peptide-1
agonist RG7697 after single subcutaneous
administration in healthy subjects

AD, Mesna Sarkar P Ri il PhD

r PhD. Richar

AlMS

To evaluste the pharm ic=. armacokinetics and safety of

zingle subcutaneous {=.c.] =1

dual glucose-dependent insuli

felucagon-like

Methods

A tozal of 51 healchy vwolunteers were enrolled in this double-blind,
placebo~controllad study i

o = mE. Aduverse events
concencrations, fasting

emic variakbles, vical signs=s
formation and routine laboratorny variables were assessaed. A meal

tolerance test [ 1weas performed st the =ame tim

m
8]
]
o
[
I

(baseline) arnd day 1.

Results

uCcose maximum plasma concentration (Capa,: —46%) wit
a Al

Elucose area under the curve (A

= more pronounced, with reductions in both C; [—Ed2%%) and
AT [—51%). Pharmacodynamic variables wers well correlated oo
RGTEDT swverage plasma concentration during MTT, with 1ICen (averags
concentration required for S0P reduction) values of 49 and 245 ng/milL
for gluco=se and insulin, respectively.

RG7697/NNC0090-2746

= 51 saglikli gonillii

»Cift kor, plasebo kontrollii bir ¢alisma

" 0.03 ila 5 mg arasinda degisen dozlarda tek s.c

*lacin 19-25 saat yar1 dmrii giinde bir kez dozlama igin uygunlugunu
dogrulad:

* 1.8 mg dozlarda, yemek tolerans testi sirasinda hem glikoz hem de insiilin
seviyelerini diisiirdii

*flag 3,6 mg'lik dozlara kadar iyi tolere edildi ve mide bulantis1 ve kusma
gibi hafif advers gastrointestinal olaylar bildirildi

» Kalp atig hizinda artiglar 1.8 mg dozlarda gézlendi ve test edilen en yiiksek
dozlar (3.6 ve 5 mg), nab1z hi1zinm1 plaseboya kiyasla dakikada yaklagik 6-20
atig (bpm) artirdi

» Katilimcilarin higbirinde tedaviyle ortaya ¢ikan anti-RG7697 / NNC0090-

2746 antikorlar1 saptanamadi




"\ Randomized Controlled Tria > Cell Metab, 2017 Aug 1;26(2:343-352.22

The Sustained Effects of a Dual GIP/GLP-1 Receptor
Agonist, NNC0090-27406, in Patients with Type 2
Diabetes

- Frias 1 Edw

Juan Pablo

T

Christophe Schmitt =

RG7697/NNC0090-2746

1

Abstract

Unimolecular dual ingreting derived from hybridized glucagon-like peptide 1 (GLP-1) and glucose-
gependent insulinotropic peptide (GIF) sequences have demonstrated synergistic reduction of
adiposity in animal models and reductions of hyperglycemia in short-duration human trials, Here we
extend the characterization of NNC0090-2746 (also known as RG7697), a fatty-acylated dual agonist
possessing in vitro balanced GIPR and GLP-1R agonism, In this 12-week randomized, placebo-
controlled, double-blind phase Za trial, patients with type 2 d'abetes inadequately controlled with
metformin received 1.8 mg of NNCODS0-2746 or placebo subcutaneously once daily, Liraglutide 13
mg (Victoza), starting with 2-week dose escalation, was administered subcutaneously once daily as an
open-label reference amn, Measurements were collected at requiar intervals after randomization,
NNCO090-2746 significantly improved glycemic control and reduced body weight compared with
placebo. Total cholesterol, alone among a range of lipid parameters, and leptin were both significantly

nnonT

reduced compared with placebo. Treatment with NNCO0S0-2746 was generally safe and we

:I tolerated.

12 haftalik, randomize, plasebo kontrollii, ¢ift kor faz 2a

Metformin ile yetersiz kontrollii Tip 2 diyabetli hastalara, 1.8 mg

NNC0090-2746 veya plasebo, giinde bir kez sc

NNC0090-2746, glisemik kontrolii 6nemli 6l¢iide iyilestirdi ve

plaseboya kiyasla viicut agirligini azaltt:

Total kolesterol ve leptin, plaseboya kiyasla 6nemli 6lciide azald:

NNC0090-2746 ile tedavi genellikle giivenliydi ve iyi tolere edildi




LY3298176

Tirzepatide (LY3298176, dogal GIP sekansina dayali olarak 39 amino asit igeren sentetik bir peptit olarak formule
edilmis yeni bir ikili GIP / GLP-1 reseptor agonistidir

Yari omrunu 5 gune uzatan ve boylece haftada bir dozlama saglayan 20 karbonlu yagh bir diasit kismi albUmine

baglanir

Tirzepatid, dogal GIP'ye benzer bir GIP reseptor baglanma afinitesine ve dogal GLP-1'inkinden bes kat daha

dusuk GLP1 reseptor afinitesine sahiptir

Diabetes Ther (2021) 12:143-157 I
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The Role of Tirzepatide, Dual GIP and GLIFP-1 Receptor
Agonist, in the Management of Type 2 Diabetes: The
SURPASS Clinical Trials

NMinzar hdim = Stephen . Bair

Tirzepatide 5 gunlik yarilanma 6émri oldugundan haftada bir kez subkutan uygulanir

Faz 1 ve faz 2 galigmalarinda, T2DM hastalarinda tirzepatid doza bagimli olarak ;

HbAlc'de (% 2,4'e kadar)

Viicut agirhiginda (11,3 kg'a kadar) azalma yapmistir

Tirzepatidin klinik etkinligi ; GLP-1 RA dulaglutide'den daha tstiin

En yaygin yan etkiler ; gastrointestinal sistem ile iliskilidir ve GLP-1 RA dulaglutide ile benzer

Cesitli glikoz dustrtict tedaviler alan T2DM'l bireylerde tirzepatid etkinlik ve givenligini arastiran SURPASS klinik ¢alismalart mevcuttur

SURPASS-CVOT randomize, cift kor, kardiyovaskuler sonug iceren biiyiik bir faz 3 calismasidir  ( tirzepatid ve dulaglutide (1.5 mg/ hafta)




Table 2 Summary of phase 1 and phase 2 trials of ticzepatide bor the treatment of T2

Trial Baselone Treatment Duration of EH;L‘.IL‘:. Safery
caciysies Ak Irui.:;-nf'nt Change in mean Change in mean Treatment Gl adverse  Hypoglvcaemia
Kwepnien] HbAlc from body weight from discontinuation  events (BG < 70 mg/
baseline (%) baseline (kg) [a (%a)] lan {%)] dL) e (%))
Phase | PO Age 568 years  Tirzepatide = — .30 — .70
trizl :'l'U' BALI "\.J: I':-I\: s g
(m =53] (5 iy .[.I.r.'l.'z'ln'-l:ldl.' — {14 — 1.54
HbAl: 84% L.5 IR,
Tirzepatide — 100 — 239
10 myg
Tirzepatide — {74 — 2945
IS mg
Placebo — L1 — 032
Phase 1 Age 574 vears Tirzepatide = — L&2 — o
Japanese BMI 25.4 kg/ 5 mgt
trizl _:'-l.; m- .[.I.I:.'l\.'z'l.'ll.l.':l:l.' — 178 — R60
= 48] HhALe & 0% LK 1T
'['l.r;.n.'j'-;l.uil.' — 2 0% — S 10
1S myg
Placetus — {148 o

Diabetes Ther (2021) 12:143-157

7
|

-

—

—



Table 2 comtinued

Trial Baseline Treatment Drarsrion of Effacacy Rafery
characteristics  arms I:n:atml:ut Change in mecan Change in mean T reacment Gl adverse Hypoglveaemea
(wreeks) HbAlc from by weighe from discomtinuation  cvents (BG < 70 myg
baseline (%) baseline (kg [ {=a)] [ (%)) ALY [ (23]
Phase 2 grial Age 5658 Tirzepatide el — .70 — (L9 2 {38) I8 (231} 1 (159)
[32] BMI 32.0 kg/ Lmg
tm = 318) m° Terzepatide — 160 — & B % {9.1) I8 13257 4 (73]
HbAlc B.2% Smg
Tirecpatide — 200 — BT 3 {59 26 (5107 5 9.8
IO g
Tirecpatidde — 240 — 11.3 13 {25.5) 35 (Ba) 4 [7.5)
IS myg
Dulaphueide — 1.10 — 270 (RN | 23 [4Z.6) 2 (A7)
1.5 myy
Placelss 4+ Ch1Ck — b0k 2 {39) o e 2 (39)
Phase 2 i]}l.u: Age 57 4 years Tirzeparide 1z — 170 — 530 I 3] I (48.3) 2 [&9)
escalation) BMI 2.0 k!:-' e |:|$J
erial [33] et Tirsepackds — 200 — 550 I (3.6) 16 (S7.1) S (17.9)
2oy . (
i h
p=L L HbAle 4% IS mg
Tirrepatide — 180 — 570 i I3 [#5.a) 5 (179
IS myg
Placelbus + (20 — LS50 1 {3.8) 3 {105} (]

BT body mass index, FHied s haemaoglobin A le, B bloosd glucose
e, Trrzepatuie 4 myg for 4 weeks, 8 g For 4 weeks and 12 Ty foor 4 weeks

B Tir..':l.'pa::inl-: 25 mg for 2 weeks, 5 myg for 2 weeks, 10 mg for 4 weeks and 1% myg fhor 4 weeeks

U Tirzepatide 2% myg foor 4 weeks, 75 g fonr 4 weeks and 15 g fur 4 weeks

Diabetes Ther (2021) 12:143-157
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Table 1. Trials in the tirrepatide Phase 3 clinical development program for type 2 diabetes.

Treatment Primary
Ezstimated duration for outcoms
enroliment Baseline Diabetes primary completion
MCT Mumbser Tithe in} Tharapy Interventions Primiary owtcomse outcome date
MCTD3954834 | A randomized, double-blind, placebo- 473 Diet and exercise TZF doses: Change from 40 woeeks Oct 2020
controdled trial comparing the alane 5 mg, 10 mag, baseline in HbAlc
efficacy and safety of three and 15 mg
MOTHY PR tirzepatide doses versus placeba in Comparator:
patients with type 2 diabetes, Placebo
inadequately controlled with diet
e L
MCTOIEEZ970 | A randomized, phase 3. open-label 1420 MET = SGLT-Z inh. TZP doses: Change from 52 weeks Dec 2020
trial comparing the effect of 5 mg, 10 mag. baseline in HbAlc
SLIRLIP AR 1 LY3ZSB 176 versus titrated insulin and 15 mg (YD mg and 15 mg
BOCT T T degludec on glycemic controd in Comparator: lirrepatide doses)
patients with type 2 diabetes Insulin
[SURPASS-3) degledec
NCTO4039503 A randomized, phase 3, double-blind 472 Insulin glargine TZF doses: Change from 40 weeeks Dec 2020
trial comparing the effect of the (L00) + MET 5 mg. 10 mag. baseline in HbAlc
S —— addition of tircepatide wersus and 15 mg {10 mg and 15 mg
Im__ P I placebo in patients with type 2 Comparator: tirzepatide doses)
diabetes inadeguately controfled Placebo
on insulin glargine with or without
meetformin (SURPASS-5)
NCTD3IES1039 [T phase 3, long-Lernm Sately SLudy of 441 Oral agent TEF doses: Incidence of SAEs 52 wieoks Feb 2021
tirzepatide in combination with monotherapy with 5 mg. 10 mag considered by the
SLIRIPASS-] monotherapy of oral SFU, MET. TZD, and 15 mg inwestigator 1o be
i antihyperghrcemic medications in &G glinide, or Comparator: related to study
B TTELNS MY patients with type 2 diabetes SGLT-2 imh. MNone drisg
miellitus ESLIHFASE J-comiso) adimimnistration
NCTOISEFa1e phase 3, randomized, open 1872 MET monotherapy TZP doses: Change from A0 weeeks Jan 2021
trial comparing efficacy and safety 5 mg. 10 maq baseline in Hb&1c
T of tirzepatide versus semaglutide and 15 mg {10 mg and 15 mg
once weakly as add-on therapy to Comparator: tirrepatide doses)
metformin in patients with type 2 Semaglutide

diabetes (SURPASS-2)

-

Expert Review of Endocrinology & Metabolism, 15:6, 379-394, DOI: 10.1080/17446651.2020.1830759
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Table 1. Trials in the tirepatide Phasze 3 clinical development program for type 2 diabetes

MCT Mumber Tithe

Estimiated
enmoliment
i

NCTO3ES1052 A phase 3 study of tirzepatide
mionotherapy compared to
dulaglutide 0.75 mg in patients
with type 2 diabetes mellitus
[SURPASS J-monio)

MCTO3730662 Efficacy and safety of LY3298176
once weekly versus insulin glargine
in patients with type 2 diabetes
and increased cardiovascular risk
[SUFRPASS-4)

L TRCI" AN

BTN T A T

trial comparing the effect of
[SURPASS-AP-Combao)

HCTOAO23752 A randomized, phase 3, open-label
tirzepatide once weekly versus
titrated insulin glargine on
glycemic control in patients with
type 2 diabetes on metformin with
or without a sulfonylurea

MCTD4255433 The effect of tirzepatide versus
dulaglutide on major adverse
cardiovascular events in patients
with type 2 diabetes (SURPASS-
COVT)

SLTBIFARS,  }
WOV

PRI ESaR

LD

D5

12,500

Treatment Primary
duration for outcome
Baseline Diabetec primary completion
Therapy Interventions Primiary owrtcome outcome date
Oral agent nafve or b 1ZP dosex Il.'_hange from 52 weeeks Mar 2021
oral agemnt 5 mg, 10 mug. baseline in Hb&lc
manotherapy and 15 mg
F Comparator
Dulaglutide
0.75 mg
A beast 1 and no B TZP dosess  |Change from 52 weeks May 2021
maore than 3 oral 5 mg, 10 mg, baseline in HbAlC
agents, which may and 15 mg {10 mg and 15 mg
include MET, 5GLT|| p Comparator: tircepatide doses)
2 inh., and or SFU Insulin glar-
gine
MET = SFU B TZP dosess  |Change from 40 weeks Feb 2022
5 mg, 10 mg. baseline in HbAlc
and 15 mg (10 mg and 15 mg
F Comparator tircepatide doses)
Insulin glar-
ins
Type 2 diabetes, L TZP doses: Time to first Approximate Oct 2024
specific baseline 5 mg, 10 mg ocourrence of maximiwm
therapy not and 15 mg death from OV 54 months
mentioned in F Comparator causes, ML or
ClinTrialsgov Dulaglutide stroke (MACE-3)

Abbreviations: AGI, alpha-glucosidase inhibitor; OV, cardiovascular; MACE, major adverse cardiac events: MET, metforming Ml myocardial infarction; SAE, serious
adverse event; SFU, sulfonylurea; SGLT-2 inh. sodium-glucose co-transporter-2 inhibitor; TZD, thiazclidinedione; TZP, tirzepatide
Source: Clinical Trials.gov. Bethesda, MD. Mational Library of Medicine, LUSA,

A_r‘rp‘rw, AT AR S AR T Sk e
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Background: LY3298176 is a novel dual glucose-dependent insulinotropic polypeptide (GIP) and
glucagon-like peptide-1 [(GLP-1) receptor agonist that is being developed far the treatment of type 3
diabetes. We aimed to examine the efficacy and safety of co-stimulation of the GLP-1 and GIP
receptors with LY3298176 compared with placebo or selective stimulation of GLP-1 receptors with
dulaglutide in patients with poory controlled type 2 diabetes

Methods: In this double-blind, randomised, phase 2 study, patients with type 2 di

abetes were
randomby assigned (1:1:1:1:1:1) to receive either once-weekly subcutaneous LY3298176 (1 mg, 5 mg,
10 mg, or 15 mg}, dulaglutide (1.5 mg}, or placebo for 26 weeks, Assignment was stratified by baselin
glycated haemoglobin Ay, (Hb&, ), metformin use, and body-mass index (BMI). Eligible participants
{aged 18-75) had type 2 diabetes for at least & months (HbA;. 7.0-10:53%, inclusive), that was
inadequately controlled with diet and exercise alomne or with stable metformin therapy, and a BMI of
23-30 kg/m*. The primarny efficacy outcome was change in Hbd,,. from baseline to 26 weeks in the
rmodified imtention-to-treat (mITT) population (all patients who received at least one dose of study

Findings: Between May 24, 2017, and March 28, 2018, 555 participants were assessed for eligibility, of
whom 315 were randomly assigned to one of the six
not receive treatment, the medified intention-to-treat and safety populations incleded 316
participants. 258 (81.72%] participants completed 26 weeks of treatment, and 283 (89.6%) completed
the study. At baseline, mean age was 57 years (50D BRI was 32-6 kgem? [5-3), duration from
diagnosis of diabetes was 9 wears (&), HbA; . was 5-1% (1-0), 533% of patients were men, and 47% were
wormen. At 26 weeks, the effect of LY3298176 on change in HbA,, was dose-dependent and did not
plateau. Mean chamges from baseline in Hbd, . with LY3298176 were -1-06% for 1 mg, -1-73% for 5

treatment groups. Because two participants did

mg, -1-89% for 10 mg, and -1-24% for 13 mag, compared with -0-06% for pla o (posterior mean
differences [80% credible set] ws placebo: -1-009 [-1.22 to -0.75] for 1 mg, -1L-67% [-1.88 to -1-36] for 5

mg, -1-83% [-2-:04 to -1-61] for 10 mg, and -1-89% [-2-11 to -1-67] for 15 mgh Comparad with
dulaglutide (-1.21%) the posterior mean differences (80 redible set) for change in Hb&,; . from
baseline to 26 weeks with the LY3298176 doses were 3-15% (-0-0&8 1o 0-38) for 1 mag, -0-5 [
} for 5 mg, -0-67 (-0-95 1o -0-52) for mg. At 28 weeks,
33-90% of patients treated with LY3298176 achieved the Hby,, target of less than 7.0% {vs 52% with
dulaglutide, 12% with placebo) and 15-82% achiewved the HbA, . target of at least 6-5% (s 39% with
dulaglutide, 2% with placebo) Changes in fasting plasma gluecose ranged from -0 mmol/L to -39
mmol/L for LY3298176 (vs 02 mmol/L for placebo, -1-2 mmol/L for dulaglutide). Changes in mean
bodyweight ranged from -0-9 kg to -11-3 kg for LY3ZS8176E [

{-0-89 to -0-48) for 10 mg, and -0-7

ws -3 kg Tor placebo, -2-7 kg for
dulaglutide). At 26 weeks, 14-71% of those treated with LY329 6 achieved the weight loss target of
at least 5% {ws 22% with dulaglutide, 0% with placebo) and 6-359% achieved the weight loss target of
at least 10% (ws %% with dulaglutide, 0% with placebao). Chamges in waist circumference ranged from

-2-1 o to -10:2 crn for LY32898176 {vs -1.3 cm for placebo, -2.5 cm for dulaglutide). Changes in total

cholesteral ranged from -2 mmoalsL to -0-3 mmol/L for LY3298176 (ws O-3 mmol/L for placebo, -0-2 )

mmol/L for dulaglutide). Changes in HDL or LDL chelesterol did not differ between the LY3223176

and placebo groups. Chamnges in triglyceride concentration ranged from O mmol/L to -0-8 mmoal/L for
LY3298176 (vs 3-3 mmaol/L for placebo, -3-3 mmaol/L for dulaglutide). The 1Z2-week ocutcomes were

cirilar fFm thees =4 76 wuassk s For 5 s e eyl

Tl s il aal e =

TErte mrroes Fha ol

Faz 2 ¢aligsmasi
Ort 9 yillik DM olan 258 katilimc1 26 haftalik tedaviyi tamamladi
1mg, 5mg,10mg veya 15 mg tirzepatid, 1.5 mg dulaglutide veya plasebo
LY3298176 ile HbAlc'de baslangica gore

1 mg igin %1,06

5 mg i¢in %1,73

10 mg i¢in % 1,89

15 mg igin %1,94

Dulaglutide % 1,21
Ortalama viicut agithgindaki degisiklikler

LY3298176 igin —0, 9 kg ila 11, 3 kg arasinda degisti

plasebo i¢in —0,4 kg

Dulaglutide igin 2,7 kg
Yan etki ;

Gastrointestinal olaylar (bulanti, ishal ve kusma) tedaviyle ortaya ¢ikan
en yaygin yan etkilerdi

Gastrointestinal olaylarin insidans1 doza baghdir
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activity designed for once-weekly subcutansous administration. LY3298176 was characterised in vitrg

receptors, and in vivo using body weight, food intake, insulin secretion and g

-gscending dose (SAD: doses (L25-8 mg) and 4-week multiple-ascending dose (MALD: doses 0.5-
10 mg) studies in healthy subjects [HS), followed by a 4-week multiple-dose Phase 1 b proof-of-
concept (POC: doses 0.5-15 mg) in patients with T2DM {ClinicalTrials.gov no. MCTO2752107). Daoses

aclik glikozu ve insilin dizeylerinde belirgin dususler g6zlenmistir

=

and food intake: these effects were significantly greater than the effects of 2 GLP-1 receptor agonist. /
total of 142 human subj eceived at least 1 dose of LY3298176, dulaglutide, or placebo,
profile of LY32558176 was investigated over a wide dose range

placebao in MAD HS (LSh

control and body weight. The data warrant further clinical evaluation of LY3298176 for the treatment
of T2DM and potentially obesity.

using signaling and functional assays in cell lines expressing recombinant or endogenous incretin terCpatld alan blreylerde VuCU.t aglrhgl ba§lang1§ SeVlYeSHle gore azalm1§t1r

erence (85% G -L75 kg (338, -0.12]-508 kg [-672, -346] nc 451 tirzepatid ile gozlenen kilo kayb1 miktarina kiyasla daha az giiclii olmustur

Tarmie=r o=k T Fowrle W Sl L Jrme= 1= =rraarnnclae= S bhvwvere=ita Unmea -
o risteaer BE BEckowist T == Ceni 1 Caricl & Braeres L e r Calbrera T " = D FReasell 1
Llrma Kuchkhilbhaetela 1 Julie=e = PAlowe=r= 1 “harles T BE=srmsces L Futh E Sirrmermee L Crasicd & D Slaes=sic =
e = Hawpest =
Abstract Saglikli deneklerde 4 haftalik coklu artan doz calismast
Objective: A novel dual GIF and GLP-1 receptor agonist, LY3258176, was developed to determine
whether the metabolic action of GIP adds to the established clinical benefits of selective GLP-1 0.5 ve 15 mg araSInda tlrzepatld dozlarl, 1.5 mg dulaglutlde Veya plasebo
’e*&:t“'a onists in type 2 diabetes mellitus (T2DM). .

Methods: LY3298176 is 2 fatty acid modified peptide with dual GIP and GLP-1 receptor agonist 1 5 mg dulaglutlde (1 3 kg) klyasla 4 5 mg (4 52 kg) Veya 10 mg dOZlafda (4 05 kg)

<e 1, randomised, placebo-controiied, doube-biind study was comprised of three parts: 3 Plasebo ile karsilastirildiginda titre edilmis tirzepatid dozu alan iki grupta HbAlc,

higher than 5 mg were attained by titration, dulaglutide (DU} was used as a pos t ve ::rt ol. The thOZ tOleﬁﬂSl cn YUkSCk ug tlrzepatld dOle lle de 1y11€§m1§tlr veE blf Of’dl gIUkOZ
primary objecive ws to Investigate ssfety and toleabilty of LY3256176 tolerans testi sirasinda plazma instlin seviyeleri, plaseboya kiyasla 15 mg tirzepatid ile
Results: LY2298176 activated both GIP and GLP-1 receptor signaling in vitro and showed glucose- tedavl edllen deneklerde artm1§t1r

dependent insulin secretion and improved glucose tolerance by acting on both GIP and GLP-1

receptonrs in mice. With chronic administration to mice, LY3298176 potently decreased body weight

Plaseboya gore tum tirzepatid dozlarinda viicut agirhiginda doza ve zamana bagli
6, dulagltic cebo. The 7K azalmalar gorulmustiir, ancak istatistiksel anlamliliga yalnizca en yiiksek iki dozda
administration. In the Phase 1 b trial of diabetic subjects L'*'3:'EE‘_.TE: :_u.:s,es.l:f 10 mg -.I=.": ;5 |:1g o ula§1lm1§t1r (10 mg lgln 239 kg Ve 15 mg lglﬁ 295 kg veE plasebo 1g1n 032 kg)

significantly reduced fast ng serum glucose compared to placebo (least square mean [LSM] difference - . k . X X
[95% CIj: 49.12 mo/dl [-78.14, -20, 12] and 4315 mg/dL [-73.06, -1321], respectively) Reductions in T2D'li deneklerde viicut agirligindaki azalmalar, ikinci calismada saglikli bireylerde
body weight were significantly greater with the LY32958176 1.5 mg, 4.5 mg and 10 mg doses versus

kg [-6.21, -3.01], respect] and doses of 10 mg and 15 mg had a relevant effect in T2DM patients . ..

(LS difference [25% )t -2.62 kg [-3.79, -1.45] and -2.07 kq [-3.25, -0.88], respectively. The maost En sik b11d1r11en advers olaylar 9

frequent side effects reported with LY329817¢6 were gastrointestinal {vomiting, nausea, decr&ese:

appetite, diarrhoea, and abdominal distension) in both HS and patients with TZDMM: all were dose- (Gastrointestinal ()l?lVlalfdlI'

dependent and considered mild to moderate in severity. ‘

Condusions: Based on these results, the pharmacclogy of LY3298176 translates from preclinical to Doza bagh olan ve hafif ila orta §idd€tt€ oldugu du§unulen mide bulant151, kusma, ishal,
clinical studies. LY3298176 has the potential to deliver clinically meaningful improvement in glycaemic i§tah azalmasi ve abdominal distansiyonu igerir
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Abstract Hastalar haftada bir kez subkutan tirzepatid (1, 5, 10 veya 15 mg), dulaglutide

(1.5 mg) veya plasebo almak tizere randomize edildi.
Alm: To better understand the marked decrease in serum triglycerides observed with tirzepatide in
patients with type 2 diabetes, additional lipoprotein-related biomarkers were measured post hot in Serum lipoprotein profili, apolipoprotein (apo) A-1, B ve C-11I ve preheparin
available samples from the same stugy. lipoprotein lipaz (LPL) baslangicta ve 4, 12 ve 26. haftalarda 6l¢tldi. Nukleer
manyetik rezonans ile lipoprotein partikiil profili, baslangicta ve 26. haftada
Materials and methiods: Patients were randomized to receive once-weekly subcutaneous tirzepatide degerlendirildi. Lipoprotein insiilin direnci (LPIR) skoru hesaplandi.

{1, 5, 10 or 15 mg), dulaglutide {1.5 mg) or placebo. Serum lipoprotein profile, apalipoprotein (apo) A-

1 B and C-IT and preheparin lipoprotein lipase [LPL) were measured at baseline and at 4 12 and 26 26. haftada tirzepatid doza bagl olarak apoB ve apoC-1I1I seviyelerini distirdi ve
== == = b = = == . (] .
weeks. Lipoprotein particle profile by nuclear magnetic resonance was assessed at baseline and 26 plaseboya kiyasla serum preheparin LPL'yi artird:.

weeks, The lipoprotein insulin resistance (LPIR) score was calculated. Tirzepatid 10 ve 15 mg, hem plasebo hem de dulaglutide kiyasla biiytik trigliseritten

Results: At 26 weeks, tirzepatide dose-dependently decreased 2pod and apoC-1I levels, anc zengin lipoprotein partikiillerini (TRLP), kiiciik disiik yogunluklu lipoprotein
increased serum preheparin LPL compared with placebo. Tirzepatide 10 and 15 mg decreased large partikiillerini (LDLP) ve LPIR skorunu distirmustiir.
triglyceride-rich lipoprotein particles (TRLF), small low-dersity lipoprotein particles (LDLF) and LFIR
score compared with both placebo and dulaglutide, Treatmen with dulaglutide also reduced apoB
and apaC-II levels but had ro effect on either serum LPL or large TRLF, small LDLP and LPIR score.
The number of total LDLP was also decreased with tirzepatide 10 and 13 mg compared with placebo, Toplam LDLP sayist da tirzepatid 10 ve 15 mg ile plaseboya kiyasla azalmistur.
A greater reduction in apoC-II with tirzepatide was observed in patients with high compared with
normal baseline trighycendes. At 26 weeks, change in apoC-TT1, but not body weight, was the best
predictor of changes in triglycerides with tirzepatide, explaining up to 22.9% of their variability.

Dulaglutid ile tedavi ayrica apoB ve apoC-III seviyelerini disirdi, ancak serum
LPL veya buytk TRLP, kiiciitk LDLP ve LPIR skoru tizerinde hicbir etkisi olmadi.

Normal baslangic trigliseridleri ile karsilastirildiginda yiiksek olan hastalarda
tirzepatid ile apoC-11I'de daha buytk bir azalma gézlenmistir.

26. haftada, vicut agitliginda degil, apoC-11T'teki degisiklik, tirzepatid ile
trigliseridlerdeki degisikliklerin en iyi 6ngoriictiydu ve degiskenliklerinin% 22.9'unu
actkliyordu.

Condusions: Tirzepatide treaiment dose-dependently decreased levels of apoC-II and apoB and the
number of large TRLP and smiall LOLP, suggesting a net improvement in atherogenic lipoprotein
profile,

—
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316 Tip 2 DM Ii hasta 'g
Tirzepatide (1, 5, 10, 15 mg), dulaglutide (1.5 mg), placebo i
4 iilkede kirk yedi bolge
(HOMA) 2-B, plaseboya kiyasla dulaglutide ve tirzepatide 5, 10 : 4.
ve 15 mg ile anlamli sekilde artmustir (P < 02) i :

Proinstlin / instlin ve proinsilin / C-peptid oranlari, plasebo
ve dulaglutide kiyasla tirzepatid 10 ve 15 mg ile 6neml: 6l¢tide
azalmistir (P < 007) . ... |

Tirzepatid 10 ve 15 mg, plasebo ve dulaglutide kiyasla aglik H g i
instlini (P < .033) ve tirzepatid 10 mg, HOMA2-IR'yi (P = *E . “Lqﬁ{-j—“ “1
.004) 6nemli olctide azaltmistir o

Artmis instilin duyarlihigi (IS) adiponektin, IGFBP-1 ve BT C
IGEFBP-2 belirtecleri, 1 veya daha fazla tirzepatid dozu ile f | B : : il
o6nemli ol¢tiide artmustir (P <.05) s ' ' P




TIRZEPATIDIN DIGER KLINIK CALISMALARI

Tirzepatid ayrica T2DM olmayan bireylerde obezitenin yonetimi icin arastirilmistir

SURMOUNT-1

Faz 3, randomize, cift kor, plasebo kontrollu bir ¢alisma olarak devam etmektedir

T2DM si olmayan ,obezitesi olan (BMI 230 kg / m2 veya 227 kg / m2 olanlar ve komorbiditelerden
en az 1 komorbiditesi (hipertansiyon, dislipidemi, obstriiktif uyku apnesi, kardiyovaskiiler hastalik) olan

2400 katilimceryr planlanmaktadir

Birincil son noktalar, viicut agirligindaki baslangica gore degisiklik ve 72 hafta sonra en az% 5 kilo
kaybina ulasan katilimct ytizdesidir

SYNERGY-NASH

NASH hastalarinda tirzepatidin etkililigini ve glivenligini karsilastiran randomize, cift kor, plasebo
kontrolld bir faz 2 calismasidir

ClincalTrial.gov. A study of tirzepatide (LY3298170) in participants with nonalcoholic steatohepatitis (NASH)

' (SYNERGY-NASH). https://clinicaltrials. gov/ct2/show/NCT04166773. 2019. Accessed 20 Nov 20.
ClinicalTrial.gov. A study of tirzepatide (LY32981706) in participants with obesity or overweight (SURMOUNT-1).
https://clinicaltrials.gov/ ct2/show/NCT04184622. 2019. Accessed 20 Nov 20
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= T2DM ve NASH ve fibrosisi olan hastalara haftada bir kez
tirzepatid (1, 5, 10 veya 15 mg) veya Dulaglutide (1.5 mg) veya
26 hafta boyunca plasebo verilmis A B Lf”:':‘i:";;
0 \ } : .:\Imkllt\l:\ :‘:”IE
» Baslangica gore degisiklikler (ALT), (AST), keratin-18 (K- : g o — D S
. . . . . : i G i Pluccho
18),prokolajen III (Pro-C3) ve adiponektin, modifiye edilmis : : \“‘\*
tedavi amacli bir popiilasyonda analiz edilmis ' i
N % .
= ALT (tiim gruplar), AST (tirzepatid 10 mg haric tim gruplar), K- i Yo
18 (tirzepatid 5, 10, 15 mg) ve Pro-C3'te (tirzepatid 15 mg) C ‘ D .
baslangica gore 6nemli (P <0.05) dusutsler gozlenmis T RN ‘-
i .} ‘*——H—Hq__ F]
Eoudi [oeed .
= Dulaglutide ile karsilastirildiginda 26. haftada. Tirzepatid ile K-18 ] :
(10 mg) ve Pro-C3 (15 mg) ve ALT (10, 15 mg) ile azalmalar i
iZlCnmi§ . Timﬂl"‘lmm !ﬁ ” Time (weeks) !

» Adiponektin, plaseboya kiyasla tirzepatid (10, 15 mg) ile

¢. baslangica gore anlaml sekilde artmis @

Tirzepatide Effect on NASH Biomarkers in T2DM Diabetes Care Volume 43, June 2020



Table 1 A

Table | Al GLPIAMNGIPR Coagonists Dreveloped To The

GLP1R/GIFR Coagonists Developed To The End Of 2018

End O 2018
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[orzeparide)
]

Eli Ly

B Ly

Canoe-weeehchy 5
adminisTracioe

15 g LYS3TRE 17T hatweecdic
compared to placeba oo o dubglucide

1.5 mgivwesik for 26 weoks ™

Sgpnificant reducrion in body seighr
walst circumderence,

daily ghecose exosrsion, FHOPMAIR, and
wotal cholesceral

Ssgnificanc enocrease n HOMAZE

Mo cfange in mean sysoolic, dizsoolic
blood pressaee, mean pulse race, PR
mrerval, or comlisevere hypoghroemia

Mo reducrion n gasoointestinal adverse effecm when compared Do
dulagiuride
|5 mgiveeei;

PRIy
PLA R Oy
RIS TERTY

[ ol Lo Lt B
ey
BB 1 135
———

Dlasly SC

admministrackoan

18 mg PRC OO0 T8 dary

ws placebo or 1B meg liragl ud defdany
for 12 weeks™

Ssgnificanc reduccion in

body weesghe ar B vwesios,

Hhfy -, Bsdmg lood glecose, ool
cholesteral,

postprandal pliscose,

posgprandal sl

Sgnificant morease 0

fastng C=pepdde

Mo sipefimant change vz placebo:
body weighs at 12 wecks, fasong insuline poscpramndal

Cepeprede, HOL -cholsseral LD -cholescerol,

or mighpcerides

Mo rediscrion in gasroincesinal adverse efforos wheen compared oo
Sraghuride | B mg/day

Bacaase LW s 5y of nzulen = reduced sehile 0Ly 5., of Copepride is
unchanged after a meal cest, furchesr soudies needed oo bemer unders@rsd
dhee effeor of FRRMOCHDSD-2F4HE on insulin secredion, dearance, and

e NS E vy

Race of frppoghecemia. oo r-c-p-:rl:en:l“' bam increased v placebo
Significant eorease w3 placebs n hearc ace®?

SAREIEEES

Driscononused

CFEE

Fredinicat

Preclinical
[N meEcEnT

dev el o ez

reported

Prodinicad
i me=oesne
dewn| oo menr
reparned)

2019;12:1973-1985
https://doi.org,/10.2147/DMSO.S191438




Table 2 Main results of NNCOO90.2746 and LY 3298176 clinical wials™  in patients with T20

Drug

Audinmei misoration

LYSII98176 (tirzepatide)

Oance-weekly

MHETITMARTINRGTEITINMNC OO0 TAROER] 1 115

Drady 5C mnjeroons

%A #n HbA - from bazeline

Placebo 0.1% (0.16) from —0.7% {0.16) [| mg] e —1_1% {0.E5) [5 mg]
————

%kgh in body weight from

Bazeline

Placebo —D41% (0.25), from —D.54% (052} [025 mgl 1o —0.77% (0.37) [2.5 mg]
I

Placebo —0.40 kg (081}, from —0.90 kg (0803 [1 mg] to — | 1.3 kg (0.88) [I5

Placebo —0.6% kg (1.37), from 0.9 kg {1.00) [0.25 mg] to —3.0 kg (2.3} [2.5 mg]

Placebo 155 (£.66), from —68 (6.43) [| mg] to —57.5 {7.10) [I5 mg]

Placebo 1358 (22.6), from 139.6 (38.8) [0.25 mg] w1153 (21.3) [25 mg]

&A in postprandial ghecose
levels (OGTTor MTT)

————
Compared m placebo, from —F05% [0.5 mg] oo —359% [15 mg]

Placebo 10%. from 5% [25 mg] to —37.0% [2.5 mg

EA im postprandial insulin levels
(CGTTor MTT)

Compared o placebo, from B3L3X [05 mg] o #[5355% [I5 mg]

5% |placebo) vs —20% 1.5 mg]

%A in postprandial © peptde
levels (OGTT or MTT)

A

5% (placeba) vs —55 [15 mg]

A (mgidL) in total cholesterol
from bazefine®

Placeba §16 (502) from 7.73 (5.02) [| mg] w —11.60 {5.03) [5 mg]

Placeba — 17 4mg, from — 1 3.9 (0L15 mg) oo —48.0 (25 mg)

A {mgdL) in LDOL dholesterol
from baseline®

Placebo 773 (4.64) from 7.73 (5.02) [| mg] to —386 (4.64) [5 mg]

Placebo —1 1.5 mg. from —14.3 {125 mg) m —35.0 (2.5 mg)

A {(mmioliL) in orighycerides
from baseline

Placeba 0.30 (016) from O (0,16} [1 mg] to —080 {018) [5 mg]

HMean amylase value (normal
range 3 l=134 LAL)

Placebo |8 LWL (23.3), from B.2 LUL (25.6) [1 mg] to 8.0 LVL {37.0) [5 mg]

Placebo 5%% UVL, from 47.5 LWL {025 mg) co &1.0 LA (25 mg)

HMean lipase value {normmal
range O=5% LWL LIVL)

Placebo 4 LVL (4002} from £3.2 UL {33.9) [1 mg] ta 593 LWL (27.7) [5 mg]

Placebo 3600 LVL, from 336 LUL {025 mg) co 577 LIAL (1.5 mg)
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RG7697 / NNCO0S0-2746

——{&Appetite ]

No sustained
body weight chang

\LAppetute"‘ ]\
(TEnergy expendlture‘} '

[‘L Body weight ) f‘

Unchanged L.-_
P

Blood pressure

Pulse rate
Pulse rate 4\ ]

[J,Liver enzymes'i

= = Insulin resistance ?
J Insulin resistance

Insulin secretion ?

2

1\ Insulin secretion

[Waist circumference ?]

.LWaist circumference

4 Diarrhea, nausea A\ Diarrhea, nausea
4 Amylase, lipase A Amylase, lipase

Bastin M, Andreelli F. Dual GIP-GLP1-Receptor Agonists In The Treatment Of Type 2 Diabetes: A
Short Review On Emerging Data And Therapeutic Potential. Diabetes Mefab Syndr Obes.
2019;12:1973-1985

https://doi.org/10.2147/DMS0.5191438




DUAIL GIP-GI.P-1 RESEPTOR AGONISTLERI

HbA,,

Body Weight

Total Cholesterol
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