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GLP-1 analoglari, metabolik etkiler

Pankreatik etkiler

o Insiilin salgisini glikoza bagh sekilde
artirir.

o Glukagon salgisini baskilayarak hepatik
glikoz uretimini azaltir.

> Birinci faz insulin yamitini korur.

Pankreas disi etkiler
> Gastrik bosalmayi geciktirir.

Doygunluk hissini artirir ve
yiyecek alimini azaltir.



GLP-1 analoglari: Etki mekanizmasi
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GLP-1: Sistemler tizerindeki etkileri
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GLP-1 infuzyonu: Metabolik etkiler
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GLP-1 influizyonu: Gastrik bosalma zamani

Tast maal

]
i
5
=
L=
o
x
&
3
|
2
o
= 20-
L)
¥
0

—£ Placeba

—f 0.4 pmol kg1 min-1
1 0.8 pmol kg~1 min-1
- 1.2pmal kg1 min—1

T I T | T | | |
30 a0 oo 120 150 180 210 240
Time (rmim}

Meier, J. J. et al. L Clin. Endocrinol. 88, 27162726 (2003).



Efektif kan sekeri kontrolQ

MET + SU3

30 haftalik veriler; ortalama (SE).

1. DeFronzo RA et al. Diabetes Care. 2005;28:1092-1100. 2. Buse JB et al. Diabetes Care. 2004;27:2628-2635. 3. Kendall DM et al. Diabetes Care. 2005;28:1083-
1091.




Uzun sureli efektif kan sekeri
kontrolG

HbA1c diizeyinde baslangica gore ortalama degisiklik

Baslangictaki ortalama HbA,  dlzeyi: %8,2
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*527 hastadan 217’si ¢alismanin 156 haftasini tamamlamis, bu hastalarin %46’si HbA, <%7 diizeyine ulagmistir.
Uyarlandigi kaynak: Klonoff DC, et al. Curr Med Res Opin. 2008;24:275-286.



Korunmus birinci faz insulin yaniti

e Tip 2 diyabet hastalarinda tipik olarak birinci faz insulin yaniti gelismez ve bu beta hicrelerinde fonksiyon
bozuklugunun erken donemdeki bir gostergesidir.
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. Saglikh kisiler . Tip 2 diyabet, salin . Tip 2 diyabet, eksenatid

iV inflizyon, eksenatid igin onayl bir uygulama yolu degildir. Degerlendirilebilen; Saglikh n=12; Tip 2 diyabet n=13; ortalama (SE).
Uyarlandigi kaynak: Fehse F et al. J Clin Endocrinol Metab. 2005;90:5991-5997.



Vicut agirligi Gzerinde olumlu etki

MET + SU3

*Eksenatid obezitenin kontrol altina alinmasinda endike degildir ve viicut agirhgindaki degisiklik klinik calismalarin sekonder sonlanim noktalarindan biri
dltigftalik veriler; ortalama (SE).

1. DeFronzo RA et al. Diabetes Care. 2005;28:1092-1100. 2. Buse JB et al. Diabetes Care. 2004;27:2628-2635. 3. Kendall DM et al. Diabetes Care.
2005;28:1083-1091.




inkretin bazl tedaviler
GLP-1 analoglari



Drug

Exenatide

Sitagliptin

Vildagliptin

Saxagliptin

Liraglutide

Linagliptin

Exenatide extended-release
Alogliptin

Lixisenatide

Uluslararasi markette bulunan
inkretin bazli tedaviler

Incretin-Based Mechanism

GLP1 agonist
DPP4 inhibitor
DPP4 inhibitor
DPP4 inhibitor
GLP1 agonist
DPP4 inhibitor
GLP1 agonist
DPP4 inhibitor
GLP1 agonist

Approval Date

FDA
April 28, 2005
October 16, 2006
(Not approved by the FDA)
July 31, 2009
January 25, 2010
May 2, 2011
January 27, 2012
January 25, 2013
(Not approved by the FDA)

EMA
November 20, 2006
March 21, 2007
September 26, 2007
October 1, 2009
June 30, 2009
August 24, 2011
June 17, 2011
September 19, 2013
February 1, 2013

N ENGL J MED 370;9



Kisa etkili GLP-1 analoglari Uzun etkili GLP-1 analoglari

Exenatide Albiglutide
Dulaglutide

Exenatide-LAR
Liraglutide

Lixisenatide



Uzun etkili GLP-1 analogu gelistirme stratejileri

Meier, 1. I. Nat. Rev. Endocringl. 8, T28-742 (2012)



Dogal GLP-1 Etkisi

Native GLP-1
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J. Meier, Nature Reviews Endocrinol, 2012



Kisa Etkili GLP-1 Agonisti Etkisi
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Uzun Etkili GLP-1 Agonisti Etkisi

Long-acting GLP-1
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J. Meier, Nature Reviews Endocrinol, 2012



Kisa vs Uzun Etkili GLP-1 Agonisti Etkisi

Yari omur

Aclik KS

Postprandial KS

Aclik insulin sekresyonu
Postprandial insulin sekresyonu
Glukagon sekresyonu

Mide bosalma zamani

Kan basinci

Kalp hizi

Viicut agirliginda azalma

Bulanti

2-5 saat

Hafif diizeyde
Guglu

Hafif dizeyde
Azalma

Azalma

Uzar

Azalma

0-2 atim/dk artis
1-5 kg

%20-50
Yavas dizelir (haftalar-aylar)

> 12 saat

Gugla

Hafif dizeyde
Gugla

Gugla

Azalma

Etki yok

Azalma

2-5 atim/dk artis
2-5 kg

%20-40
Daha hizli diizelir (4-8 hafta)

J. Meier, Nature Reviews Endocrinol, 2012



Inkretin bazli tedaviler

Efektif kan sekeri kontroli

Distk kan sekeri varhiginda insulin
stimulasyonuna neden olmamasi

Kg alimi etkisi olmamasi
Sistolik kan basincinda diisme
Beta hiicre Gizerinde koruyucu etkinlik

Hipotetik olarak olumlu kardiyovaskdler
etkinlik

GIS yan etkileri
Pankreatit
Pankreatik kanser ?
C-hucre hiperplazisi ?
Tiroid kanseri ?

Diger kanserler ?

Kardiyovaskiler glvenlik


http://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=xi_yBHieASZMkM&tbnid=Fyi7w5b8pOGf9M:&ved=0CAUQjRw&url=http://www.meleklermekani.com/threads/bebegi-terazi-burcu-olucak-anneler-buraya.220036/&ei=TV9GU-iqOsbAtQbv34GwBg&bvm=bv.64507335,d.bGE&psig=AFQjCNHnLHeVhck9uAAAM28YSIf0F9ALbQ&ust=1397207234086612

Guvenirlilik

Pankreatit
Pankreas kanseri
Tiroid C hiicre hiperplazisi
Tiroid kanseri
Diger kanserler
Kardiyovaskiiler etkiler
Diger advers etkiler



Pankreas



Incidence rate ratio type 2
diabetic vs. non-diabetic

Akut pankreatit insidansi:
Tip 2 diyabet vs diyabet olmayan hastalar

I saglikh kisiler
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Noel et al. Diabetes Care 2009;32:834-8



Pankreatit sikligi ve risk faktorleri

Genel popililasyonda
pankreatit sikhigi

e Avrupa: 1000 saglikl
kiside yildat 0.04-0.5
vaka

e ABD:1000 kiside yilda
0.5-0.8 hastane yatisi

e ABD: 1000 saglikh
kiside yilda 1.5 vaka?

Diger pankreatit risk
faktorleri

e Obezite, alkol,
hipertrigliseridemi ve
safra kesesi tagsl
pankreatiti olusumunu
arttiran risk
faktorleridir.34

Tip 2 diyabet
hastalarinda
pankreatit insidansi

e Tip 2 diyabet
hastalarinda
pankreatit riski genel
popullasyondan 2.8 kat
daha fazladir.
population?

1. Yadav et al. Trends in the epidemiology of the first attack of acute pancreatitis: a systematic review. Pancreas 2006;33(4):323-30.
2. Noel et al. Increased risk of acute pancreatitis observed in patients with type 2 diabetes. Diabetes Care 2009;32(5):834-8.

3. Linares et al. Acute pancreatitis in a cohort of 129 patients referred for severe hypertriglyceridemia. Pancreas 2008;37(1):13-2.

4. Martinez et al. Is obesity a risk factor in acute pancreatitis? A meta-analysis. Pancreatology 2004;4:42-8.



Pankreatit

e Ekim 2007’de FDA exenatide ile tedavi edilen 30 hastada akut
pankreatit varligini bildirdi.

* Bunlardan yalnizca birinde pankreatit predispozisyonu yaratan
bir neden vardi. 21’ini yatirmak gerekti, 5 tanesinde ciddi
sorunlar gelisti ancak hemoraji ve nekroz gozlenmed.i.

* Vakalarin % 73’linde ilac kesilince semptomlar geriledi.



Butler ve arkadaslarinin yayini : inkretin bazh tedavilerle ilgili
guvenlik verileri

e Subat 2011 — online yayin
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Butler & Elashoff yayininin anlattiklari

Elashoff ve arkadaslari yayinlarini Yan Etki Raporlama
Sistemi-Adverse Event Reporting System (AERS)
sistemine rapor edilen yan etki bildirimlerini veri olarak
kullanarak hazirlamislardir. Raporlarda

a) pankreatit

b) tiroid kanseri

c) pankreas kanseri

d) tim kanserler

sitagliptin ve eksenatid kullanimi ile iliskilendirilmistir.



Veri kaynagi: Yan etki raporlama sistemi (AERS)

The Adverse Event Reporting System (AERS) Amerikan ilag
idaresinin (FDA) tim ilaclar ve biyolojik Grinlerin piyasaya
verilmesinde sonra post marketing guivenlik verilerinin
kaydedildigi komputerize bir sistemdir.

FDA bu sistemi yeni yan etki bildirimlerini ve tibbi kullanim
hatalarini gézlemlemek icin kullanir.

Bu yan etki raporlamalari génulltlik esasina dayanir ve herkes
tarafindan gerceklestirilebilir.

FDA bu bildirimleri direk olarak saglik calisanlarindan (doktor,
eczacl, hemsire vb.) veya tuketicilerden (hasta, hasta yakini,
avukat ve digerleri) alir.



FDA -AERS resmi web sitesinden alintilanmistir.

AERS verileri kisitlidir. Oncelikle bildirilen yan etkinin triinle baglantisi mutlak
degildir.

FDA bu bildirimlerde neden- sonug iliskisinin kanitlanmasini talep etmez.

Raporlar olayi degerlendirecek detaylari icermezler.

Bu ve baska diger nedenlerden dolayi bu veriler yan etki insidansi
hesaplamasinda kullanilamazlar.

http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryIinformation/Surveillance/Advers
eDrugEffects/default.htm



FDA yan etki bildirimi veri tabani analizi

2004-2009 yillari arasinda yapilmis olan yan etki bildirimlerinin analizi sonucunda;
Exenatide kullanimi pankreatit riskini diger tedavilere kiyasla 6 kat arttirmaktadir.

Pankreas kanseri exenatide kullanan hastalarda daha sik bildirilmistir.

CONCLUSIONS: These data are consistent with
case reports and animal studies indicating an in-
creased risk for pancreatitis with glucagon-like pep-
tide-1—Dbased therapy. The findings also raise caution
about the potential long-term actions of these drugs to
promote pancreatic cancer.

GASTROENTEROLOGY 2011;141:150-156



FDA yan etki bildirimi veri tabani analizi

PANCREATITIS

Drug Pancreatitis events Control events Odds ratio vs control drugs Poalus vs control drugs
Exenatide 971 1433 10.68 2 x 10718
Sitagliptin 131 306 6.74 2% 10718
Controls 43 678 — —

PAMCREATITIS {2006 AND PRICR)

Drug Pancreatitis events Control events Odds ratio vs control drugs Poyalue vs control drugs
Exenatide 152 748 257 8 x 1077
Sitagliptin 2 15 1.69 37
Controls a2 405 — —

PANCREAS CANCER

Drug Pancreas cancer events Control events Odds ratio vs control drugs Poyalue vs control drugs
Exenatide 81 1433 2.95 9 x 10°%
Sitagliptin 16 308 2.72 008
Contrals 13 G678 — —

THYROID CAMCER

Drug Thyroid cancer events Control events Odds ratio vs control drugs Pyalue vs control drugs
Exenatide 30 1433 4.73 4 x 1073
Sitagliptin 2 308 1.48 .85
Controls 3 678 — —

ALL OTHER CANCERS

Drug All cancer events Control events Odds ratio vs control drugs Prvalue vs control drugs
Exenatide ars 1433 1.08 A7
Sitagliptin 59 306 0.8 2
Controls 164 678 — —

GASTROENTEROLOGY 2011;141:150-156



FDA yan etki bildirimi veri tabani analizi
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Analiz hakkindaki elestiriler

Sistematik bir analiz degil
Dahil etme/dahil etmeme kriterleri belli degil
Metodoloji net degil
Diyabette artmis pankreatit ve kanser riski +
Diger karistirici faktorler istatistige katilmamis
Eslik eden diger hastaliklar irdelenmemis
Kanser riskinde artisi destekleyen rasyonel kanitlar sunmuyor
Odds oranlarinin spontan raporlarin ortak analizi dogrultusunda sunulmasi dogru degil

Fayda/risk analizi yapilmamis

Uretici firma verileri degerlendirilmemis



Tip2 DM’de inkretin tabanh Tedavi Alan Hastalarda

Advers Olay Raporlari
A » 9000
g 8000
2 9 7000
3 g £ 6000
5 93 5000
$31 3000 =
§ *2 2000 — .'fg,,i‘,’d:; ones
n rea
= 1000 —Insuli: ik
0 a — Metformin
* & O
B 35000
T 30000}
| =

s £ 8 25000}
r 2F
g o 5 20000}
E o C 15000}
1 g H N
Z ¢ 210000}

» 5000}

0 = 2 - 2 .

© 0 A D O O A

Q O O O O L N H

I I R i
Year/quarter

Nauck, Friedrich, Diabetes Care, 2013



Tip2 DM’de Inkretin tabanl Tedavi Alan Hastalarda Pankreati
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Nauck, Friedrich, Diabetes Care, 2013



Exeraride and daglpnn va conumols (401 1 1303)

FDA yan etki bildirim raporlarina gére GLP-1 analoglari

Drug Pancreatiis everds Corirol everds OR 93% C1 P value
Eemande 2,337 1,660 1917 (1641-22.30) =X3e-16
Shaghpin T8 411 2380 {1976-2593) <1le-16
Corgrols 207 2832

Crrug Pancreane cancer everts  Contral events R o959 1 P value
Eemande 138 1660 280 (I41-3.73) <2 Je-16
Snaghpin a1 411 380 (2.80-5.11) <2 2e-16
Contrals 147 2,832

Drug Thyrod canceT evenis Comirol events OR 9% C1 P value
Eernande ' 1,660 394  (236-6.H1 L.6Te-11
Saghptin 3 411 108 {0.33-181) 0.80
Condrals 32 2832

Liragharide vs. congrols {1002 1o 120120

Drug Pancreatfis events Comirol events OR 95% 1 P value
Limgludde BaR 39 HBL [MIF-TATH <23e-16
Comarals B4 1,393

Drug Pancreati cancer everns  Comiral everns OR o3 I P value
Limglurnide 63 230 364 (3B0-BIR) <2 2e-16
Comrals L] 1,393

Drug Thyrand cancer evenis Comaral events On 9% 1 P valee
Limglunde a7 239 17899 {I012335) <2Jte-16
Comarals L7 L93

Butler et al. Diabetes Care, 2013



No. of pancreatitis serious ADRs

inkretin bazl tedaviler: Pankreatit, Fransiz veri sistemi
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Faillie et al. Acta Diabetol, 2013



inkretin bazl tedaviler: Pankreatit, Fransiz veri sistemi

Drug or pharmacological class  Cases of pancreatitis (N = 147)  Non-cases (N = 2,962)  Adjusted ROR" 95 % CI p value
All incretin-based drugs 122 568 15.62 9.81 2487 <0.0001
All GLP-1 agonists 38 150 29.36 16.02 5381 <0.0001
Exenatide 19 52 28.29 12.84 6234  <0.0001
Liraglutide 39 99 30.36 15.36  60.01 <0.0001
All DPP+4 inhibitors 67 421 12.08 7.30  20.00  <0.0001
Sitagliptin 53 315 12.36 7.20 2097 <0.0001
Vildagliptin 9 87 743 3.14 1758 <0.0001
Saxagliptin 23 15.09 432 5272 <0.0001
Metformin 84 1,841 0.86 0.59 1.26 0.438
Sulfonylureas/glinides 53 1,381 1.24 0.83 1.85 0.295
Acarbose 2 137 041 0.09 1.89 0.255
Thiazolidinediones 2 235 0.31 0.07 1.32 0.114
Insulin 14 356 0.84 0.45 1.57 0.587

Faillie et al. Acta Diabetol, 2013



Eksenatid veya sitagliptin tedavisinde gercek
yasam kosullarinda pankreatit prevalansi

Vaka Hasta | Mutlak risk Relatif 95% CI
sayisl sayisl (%) risk

llag cifti 1

- Eksenatide 37 27,996 0.13 1.0 0.6-1.7
- Metformin/gliburid 36 27,983 0.13 1.0 Ref
llag gifti 2

- Sitagliptin 19 16,267 0.12 1.0 0.5-2.0
- Metformin/gliburid 19 16.281 0.12 1.0 Ref

Eksenatid veya sitagliptin kullanan hastalarla metformin veya gliburid kullanan hastalarin primer akut
pankreatit tanisi ile hastane yatisi olan hastalarda mutlak ve rélatif risk oranlari, Ingenix Research
Datamart, 6/1/2005-6/30/2008

Dore. Curr Med Res Opin 2009;25:1019-27.



GLP-1 bazli tedavilerin ekzokrin pankreas etkileri: Hayvan ¢alismalari

Treamen/'day Bamcess Pancress Replication
Relerence Specieshge duranion# weight ENEYTIES Hizo gy method
Perkmietal, Wiatar m GLP-1 1.5 preo g <mm, f Dracts and acinar
0D {5 22 marths 5-days 1 — M cellk PCRA
Foehlereral, Mice9-12 weeks Exenaide 48
2000 (&) ol 4 wha 1 - NR MR
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Marveyenks HIF raiz 2months - Stsghprn 200 mgfhkg, Pancreanris | 1/8)
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meiaplaaa (3/16) T Dugas, KT
Machnan e al, Rtz Sweeks Exenanide 10 pg'kg, Exocrine
X110 {12} 11 weehks MR | Amase inflammanaon MR
Tatarkiewics hice 10 weeks Exenanide T2 nmalkg, Mo pancrearits
eral, 2010{11) 1 weeks — - — Dnagrs Baa7
Vrang e al, ZDF s T weeks  Exenande 0.15 mghy, 112 dearh pancreatic
2012 () 13 weeks — [ Amnylase necrosis; local acinar —= Duers BI6T*
hyperplasia;
Liraghiride 1.0 mgylkg, - — 12 death by overdose,
13 weeks nrexplained; increassd
ductal proliferanion and  — Duocs BIGT*
acimar vo-ductal
me1aplasa
Myborgeral Cymomalgus Liraghimde 5 mg'hg,
H12{13) o heys BT wee ks MR MR Mot MR
age MR
Rais age NR Liraghinde 1 mgfhyg
26 weeks MR HE Mormal HE
Mice age NE Liraghinde 3 mgfkg,
L weeks MR MR Mormal MR
Geier et al, Rars 10 weslks Exenaride 10 T PDG and
2012 (&) g, 12 weeks 1 - FDG hyperplasia; ducts K7
Pebe-1 Fras mice Exenanide 5 nmol/kg, chromic pancreatmis
6 weeks 12 weeks [ I Lipase and advanced Panlis [ Duacts BI67
Tamrkiewics 7DF 1a1s 8 whks Exenanide 250
g1 al, Pk, 1T weelis
H012.{10) — 1 Amylase  Momnal — Dnices B1GT*

Butler et al. Diabetes Care, 2013



Hayvan ¢alismalarinda pankreas kanseri gelisimi ile iliskili stirecler

anallgnmt lesions —
(PaniN) i)

C PaniNs

R T P
:\ 4 5 I
) el A AEN

Butler et al. Diabetes Care, 2013



Exenatide ve pankreatit

Thus, while the benefits—expected

A Reference Exenatide or thlx*F:n—frclm using incrtlinl-baf;td
medications seem to be substantial and

address risks central to patients with
type 2 diabetes, the potential harms and

risks typically refer to rare events and are

Dore et al. 2009
Pendergrass et al. 2010

Garg et al. 2010}

Dore et al. 2011} —e—— discussed in a controversial manner, e.g.,
Wenten et al. 2012} . without certainty regarding a potential
e role of incretin-based medications to

O¥oF oo O T F 0P Y 3 &

0707 QTR OTATATATATY cause substantial harm. Obviously more
Odds ratio for acute pancreatitis .
(+ 95 % confidence interval) needs to be learned regarding the open

questions, but based on today’s available
knowledge, incretin-based medications

Exenatide
B ) Reference can be considered effective and safe.
A ;p=0.23 Salety concerns related to the exocrine
ny exposure| —'h.— .
. pancreas and the thyroid are not substan-
*p=0.071 _ tiated enough. Such considerations
Recent exposure b & Singh et al. 2013 i
. should not currently influence our treat-
tpmn6e ment decisions regarding the potential
_._— . . = .
Current exposure n prescription of GLP-1 receptor agonists
e b . ° 6.0 6.0 o o or DPP-4 inhibitors within a treatment
oF ©° & A 47 47 a7 57 . . ]
0Odds ratio for hospitalization due to acute pancreatitis fffgﬂ'ﬂtl'l ff]'r l}’Pff 2 diabetes.

(+ 95 % confidence interval)

Nauck M, Diabetes Care, 2013



LEAD calismalaridaki pankreatit vakalari

Pankreatit
n=7

Kronik
(n=2)

Liraglutid Karsilastirma ilaci
n=4 n=1

NN2211: FDA 120 day safety update



THE
ENDOCRINE
SOCIETY

8401 Connecticut AveNUE, SUITE 900 B CHevy CHaSE, MaryLAND B 20815-5817 M TeLePHONE 301-941-0200 M Fax 301-941-0259 W

Society Joins Call for Review of Incretin-based Therapy for Diabetes Mellitus
June 18, 2013

We urge all manufacturers of incretin-based therapy to make the data from these studies on rates of
pancreatitis and pancreatic cancer transparent and available to an independent group of scientists for

analysis as it becomes available. We support the American Diabetes Association’s offer to coordinate
that effort.

We discourage patients from stopping medications on their own without consulting their health care
provider, since this can lead to higher levels of blood glucose that may cause serious short-term health
problems and, if prolonged, could increase the risk of long term diabetes-related complications.



Tiroid



Exeraride and daglpnn va conumols (401 1 1303)

FDA yan etki bildirim raporlarina gére GLP-1 analoglari

Drug Pancreatiis everds Corirol everds OR 93% C1 P value
Eemande 2,337 1,660 1917 (1641-22.30) =X3e-16
Shaghpin T8 411 2380 {1976-2593) <1le-16
Corgrols 207 2832

Crrug Pancreane cancer everts  Contral events R o959 1 P value
Eemande 138 1660 280 (I41-3.73) <2 Je-16
Snaghpin a1 411 380 (2.80-5.11) <2 2e-16
Contrals 147 2,832

Drug Thyrod canceT evenis Comirol events OR 9% C1 P value
Eernande ' 1,660 394  (236-6.H1 L.6Te-11
Saghptin 3 411 108 {0.33-181) 0.80
Condrals 32 2832

Liragharide vs. congrols {1002 1o 120120

Drug Pancreatfis events Comirol events OR 95% 1 P value
Limgludde BaR 39 HBL [MIF-TATH <23e-16
Comarals B4 1,393

Drug Pancreati cancer everns  Comiral everns OR o3 I P value
Limglurnide 63 230 364 (3B0-BIR) <2 2e-16
Comrals L] 1,393

Drug Thyrand cancer evenis Comaral events On 9% 1 P valee
Limglunde a7 239 17899 {I012335) <2Jte-16
Comarals L7 L93

Butler et al. Diabetes Care, 2013



Tiroid bezi

Follikuler
hicreler

kolloid C-hicreleri

Tiroid bezi metabolik islevlerin bircogunu diizenleyen tiroid hormonlarini salgilamaktan sorumludur
Tiroid ayni zamanda kalsitonin treten C-hiicrelerini de igerir.

Kalsitonin kalsiyum seviylerini denetlemekten sorumludur

C-hicreli kanser tiroid kanserlerinin nadir gorilen bir seklidir.



Fare ve Insan Tiroidi

Kemirgenler

/Kemirgen hi]crelerindeki\

c-hucreleri primatlardan
daha bol miktardadir.
Kemirgenlerdeki c-hiicre
yogunlugu
insanlara gore 45 kat

\ daha ylksektir. /

insanlar




Maymun calismalarinda C-hlcrelerinde buylume
izlenmemistir.

* 87 haftalik calismada yuksek Liraglutid
dozlari primatlarda C-hucresi hiperplazisini
stimule etmemistir.

Maymunlar

Doz (mg/kQ) 0 0.2 5.0

Insan maruziyet katlari N/A 8 64

_C—h.ucreS| hiperplazi Yok Yok Yok
insidansi

Bjerre Knudsen et al. Endocrinology 2010; DOI: 10.1210/en.2009-1272



=
o
|

Kalsitonin (pg/mL)

LEAD Calismalarinda Kalsitonin duzeyleri

e Calisma sirasinda degiskenlikler karsilastirildiginda (plasebo egrisine
bakiniz) karsilastirilan molekiller arasindaki farklar cok azdir ve normal

sinirlar icindedir. ﬁs _

. Normal Ust sinir (erkekler)

~

Grdfik detayi

- 1,0 +o

0,5 =
Normal Ust sinir kadinlar

0 12 26/28 39/40 52 64/65 76/78 91/92 1V

4 — Liraglutide 0.6 mg

i — Liraglutide 1.2 mg
— Liraglutide 1.8 mg

— Active comparator

o = N w LN w1 (#)) ~J (03] ((n]
1L
i o

0 12 26/28 39/40 52 64/65 76/78 91/92 104  Hacebo

Haftalar
Bjerre Knudsen et al. Endocrinology 2010

Parks & Rosenbraugh. NEJM 2010
LEAD2 and LEAD3



Insan tiroid kanser ve C hiicre hiperplazi dokularinda GLP-1 ekspresyonu

Papillary thyroid cancer
Control C cells

C-cell hyperplasia
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Gier et al.. JCEM, 2012



Tiroid C Huicreleri ve GLP-1 Reseptorleri Uyari Yanitlari

A. Calcitonin f
2 ‘,-' release

GLP-1 GLP-1
Exenatide?q Exenatde®
i Liraglutide

Ja /
/ B.C-cell J/ B, C-cell

proliferation, proliferation?

wmor - . umor .

formation formation
Rodent insan

Nauck, Friedrich, Diabetes Care, 2013



FDA raporu

N B2

TheNEW ENGLAND JOURNAL of MEDICINE

Weighing Risks and Benefits of Liraglutide — The FDA's
Review of a New Antidiabetic Therapy

Mary Parks, M.D., and Curtis Rosebraugh, M.D., M.P.H.

doubdling to quadrf

risk of death from cardiovascular
causes. Furthermore, the preva-
lence of type 2 diabetes is expect-
ed w0 increase because of the obe-
sity epidemic. Although many
antidiabetic therapies have been
approved by the Food and Drug
Administration (FDA), new thera-
pies are needed to achieve glyce-
mic goals, because beta-cell func-
tion declines over time in patients
with diabetes.

On January 25, 2010, the FDA
approved liraglutide, a glucagon-
like-peptide-1  (GLP-1) receptor
agonist that can be taken once
daily to improve glycemic control
in adults with type 2 diabetes.
We granted the approval on the

basis of carefu! consideration of

the drug's benefits, weighed

||..___ 0Of the
against severa! complex safety
related concerns.

In clinical trials, when used
in addition to other antidiabetic
therapies, liraglutide resulted in
reductions in the mean glycated
hemoglobin concentration of 0.8
to 1.4 percentage points as com-
pared with placebo. When com-
pared as monotherapy with a
sulfonylurea, liraglutide was asso-
ciated with a lower risk of hypo-
glycemia. Other potential bene-
fits include greater weight loss
than that achieved with some ac-
tive controls and the absence of
aneed to adiust the dose for pa-
tients with renal impairment.

On the other hand, there are
potentially serious safety con-
cerns. First, data from studies in

Parks & Rosebraugh. NEJM 2010; DOI: 10.1056/NEJMp1001578
Available at: http://content.nejm.org/cgi/content/short/NEIJIMp1001578?resourcetype=HWCIT

o -@- Liraglutide, 0.6 mg
| Potential signal for medullary thyroid cancer | __ - Liraglutide, 1.2 mg
& Liraglutide, 1.8 mg
5 40+ @ Glimepiride
= 1} Placebo
30
B
£ 104
5 Upper normal range, men
£ . EAR
-
©
o

”FDA rodentlerde karsinoma insidansinin
insanlar igin diistik risk olarak
degerlendirildigini bildirmekte. Rodentlerde
bildirilmis olan risk insanlarda beklenen ilaca
maruziyetden cok daha yuksek oranda
maruziyetle ortaya ¢ikmaktadir”




Diger kanserler



GLP-1 analoglari: Tiim kanserler, metanaliz

1.2.1 Exenatide

Bunck &t al 2009 a 36 1] 33 Not estimable

Buse et al, 2011 a 137 0 122 Mot estimable

DURATIOMN- 2 a 160 1 3an 31 % 069 [0 03 16 94]

DURATION-3 1 233 0o 223 3I1% 288[012 7117]

Gallwitz et al, 2011 2 24T 0 233 3.4% 476 [0 23, 99 58]

Gill et al, 2010 a 28 1] 26 HNot estimable

LEAD-& a 232 3 235 I6% 014001, 278] 4

Mauck et al, 2007 1 253 2 248 S54% 0490 D4,542]

MNCTOOS577824 1 144 1 35 4 0% 0.24 001, 390)

MNCT01029886 2 461 0 450 3.4% 4.9000.23,102 39 s
Subtotal (95% Cl) 1931 1936 26.0% 0.86 [0.29, 2.60] ———
Total events 7 7

Heterogeneity: Tau*=0.00; ChP=549, df= 6 (P =048). F=0%
Test for overall effect 2= 026 (P=079)

1.2.2 Liraghutide

1860-LIRA-DPP-4 5 439 1 219 £8% 251 (029, 21 63
LEAD-2 a 724 2 363 13.3% 2.27[0.49,10.57]

LEAD-3 Mono 12 497 2 248 139% 304 [068,1370) -

LEAD-B 3 235 0 232 36% 7000 36,136.27) b
NCTO0395746 1 176 2 BB 54% 025002, 275)

NCTODB20282 0 16 1 33 3.0% 0.66[003,1702]

NCTO01029886 0 450 2 481 34% 0.20(0. 01,4 26] +

Seino et al, 2008 1 180 0 46 30% 078003, 19 39)

Seino et al, 2010 6 268 3 132 16.0% 0.98 [0 24, 4.00]

Yang et al, 2011 2 697 1 2: 5 5% 0.66 [0 06, 7 33)

Subtotal {(95% Cl) 3682 2053 74.0% 1.35 [0.70. 2.59] e

Total events 39 14

Heterogeneity Tau= 0.00; Chi*= 7 .34, df= 9 (P = 0 60), "= 0%
Test for overall effect. Z= 090 (P =0.37)

Total (95% CI) * 4235 2611 100.0% 1.24 [0.68, 2.27] *
Total events 41 16

Heterogeneity Tau*= 000, Chi*=7.85,dfr=12(P=080), "=0%
Tectfor overall effect: Z= 069 (P =0 .49)

Testfor subaroup diferences ChiFr=033.dr=1(P=057). F=0%

001 01 1 10 100
Favours experimental Favours control

DIABETES RESEARCH AND CLINICAL PRACTICE g8 {2012} 271-284



Kardiyovaskuler etkiler



Inkretinlerin kardiyovaskiiler etki mekanizmalari

* Hyperglycaemia &? % Dyslipidaemia *
Low hypoglycacmia
risk /

ﬂ GLP-1
* Weight -J_' h or incretin-based @! - *
pressure
therapy

GLP-1 receptor agonists increase satiety,
reduce hunger and energy intake; / \
* Myocardial Endothelial *
IR injury dysfunction

DPP-4 inhibitors generally weight neutral
GLP-1 receptor-dependent

and -independent mechanisms

Cardiovascular Diabetology 2013, 12:130



Kardiyak myositte GLP-1 bagimli sinyal yolaklari

Endocrine Reviews, April 2012, 33(2):187-215



GLP-1 analoglarinin indirekt kardiyak etkileri

Intestine

Direct actions on heart
and blood vessels
Indirect actions

\nm
through control of

T Insulin Secretion
metabolic environment
E lGlucagon Secretion =——

Endocrine Reviews, April 2012, 33(2):187-215

t Glucose Utilization
1 Fatty Acid Metabolism
T Cardiac Function

4




GLP-1 agonistleri ile yuriitulen kardiyovaskiler glivenlik calismalari

GLP-1 agonisti Calisma Katilimci sayisi Baslangig tarihi Bitis tarihi

GIS yan etkileri ve alerjik
reaksiyonlar nedeniyle

i T-EMERGE-8 2118 01/2010
TasPOglUt'de / durduruldu.
Liraglutide LEADER 9340 08/2010 01/2016
Exenatide EXSCEL 9500 06/2010 03/2017
Lixisenatide ELIXA 6000 06/2010 09/2014
Dulaglutide REWIND 9622 07/2011 04/2019

haftalik
01/2016

Semaglutide SUSTAIN 6 3260 02/2013



Kardiyovaskiiler olaylar

GLP-1 Receptor Agonist Reference
Exenatide F ‘e : Ratner et al, 2011
Liraglutide ® . Marso et al. 2011
] [l [l . i = i . ] [ h

O  © Q > O (7]
Qo 0} o O 0? N ,;Jf O &fb Vv
Relative risk for cardiovascular events
(+ 95 % confidence interval)

Nauck M, Diabetes Care, 2013



Kardiyvometabolik etkiler

Total _ _
20 - . SBP DBP Chol. LDL HDL Triglycerides
1 . -
= o %10 (MMHG): 159 140 78 82 (mg/dL): 1 173 o3 154
4 = 0
= = ~ I 2 I
S S T - 3
o - - 27 o
; E -5 1 ' é_5
2 [2)
> 0
E 0 5.3 =
E g :
< -glo 7 <-10 A1
o -8.7 -8
@ 3 All completer
< P - 13%
.15 4 & abnormal (2130mmHg) 15 4-11

A ALC (%)

MacConell, et al., ADA Scientific Sessions 2012; June 9" 11:30am — 12:30pm, Poster Session #1156-P.

For medical education purposes only. Not to be distributed.

(9%) seplddA|bll v



Liraglutid KV biyobelirteclerini iyilestirir

Liraglutid 1.90 mg/gun ile 14 haftalik tedavi

0 — o PAI-L BNP CRP Trigliseridler?
@
3
€
2 -107
)
[
©
> =20
C
.Y
)
o
o =301
()
wn
©
(a
-4Q - -%38

p<0.05 p<0.01 AD p=0.01

Plasebo karsisinda p degerleri;
PAI-1 = plazminojen aktive edici inhibitort; BNP = B-tipi natritretik peptid;
CRP = C-reaktif protein;
Courreges et al. Diab Med 2008:1Vilsbgll et al. Diab Care 2007;30:1608-10.Madsbad S. Diabetic Medicine 25,1125-1131



T2D tedavisinde kullanildiginda, liraglutid SKB'yi
surekli bicimde dusurur

Mono- Met SuU Met + TZD Met + SU
terapi kombinasyonu kombinasyonu kombinasyonu kombinasyonu
1 LEAD 3 LEAD 2 LEAD 1 LEAD 4 LEAD 5
- =
0.5
o -1
€
S =
€ -3
o
D -4
o .
o *
=D
n
-6
27 -6.6

*k*k
MW Liraglutid 1.2 mg M Liraglutid 1.8 mg Glimepirid = Rosiglitazon = Glargin

***%p<0.0001 **p<0.001 *p<0.05 vs. Baslangig

Orijinal veriler Colagiuri et al. Diabetes 2008;57(Suppl. 1):A16'da oldugu gibi sunulmustur.



GLP-1 analoglarinin antiaterosklerotik potansiyel etkisi icin olasi mekanizmalar

Two
l1 rOs

l Inflammation

Endothelial Cell

Intestine

l po4d S
1 TAG secretion
L FFA Secretion

Endocrine Reviews, April 2012, 33(2):187-215



GLP-1 analoglarinin antiaterosklerotik potansiyel etkisi icin olasi mekanizmalar

Body Weight Dependent Body Weight Independent
GLP-1 RA DPP-4i GLP-1 RA DPP-4i
Waist circumference '* ~ \ Blood pressure * *
Total body-truncal fat W ~ \ ::?J:tﬁ:d;frless W ?
Liver fat 3 T O PAI-1and BNP W ?
Adiponectin levels () G vip,  Fasting lipids e ~
. y Insulin sensitivity * ~ ¥ f rosprandial * *

‘ lipids

i
k- ' Cardiac & ¢ ¢
vascular function

Diabetes, Obesity and Metabolism 15: 593 —608, 2013.



Klinik calismalarda advers etkiler



Exanatide: Guvenlik metaanalizi

/l:dunlm critena: " i -\\

-12 |0 30 waeks In dUrsSon - Piacebo- oF comparaior (Insuin y-conirolied sludy
- Poputation = ype 2 disbelss - EMcacy and safety endooinis
Placebo-controfled  Duration Exenatide Comparaior Total ClinlcalTrials.gov
studles weeks) Concomitant medications [N=ITT}  (N=ITT) (M) Identifler
ApOvian atals 74 Ml andior SEU oF ] 184 MCT 00375492
e 3 SFU 254 123 377 NCT 00030028
Buss et 5 30 Haessl INS wiwoul Mel angler TZD 137 122 283 MCT 007GEE1T
DeFronzn et ai° 30 M 253 113 338 NCT 00038013
DeFronzo e al 2 T o2 45 137 NCT 00136330
Gap etal’t 16 Mat andior SEU 734 733 467 NCT 00324363
Gl ot 12 Melandioe T2D 2B 25 54 NCTDO516074
Kacawak! at al" 12 SFU wiwoul Met 111 40 151 MCT DO3&2238
wadawak ot al'’ 24 SFUw Mal TZD, or GAA, or SFU144 38 179 MNCT DOSTTE24
Kendsl el af 30 Meiand SFU 46 247 733 NCT 00035884
Lltkws et ai® 26 TZ0 wiwout Met 111 54 185 MNCT 00803230
Moretio &t al= 24 MNone 165 7 232 WCT 00381342
Zrenan el ok 16 TZD wiwoul Met 121 112 233 NCT 00098320
Insufin-controfled  Duration ExenatideComparaior Total ConlcalTrials.gov
studles (weeks) Concomitant medications (N=ITT) N=IT) | Idensifer
Bamel g1 &F 16 Weland SFO T30 127
Davles at a2 2E  Mat, TZD, of SFU (slonefcombin 118 17 235 NCTDDOB0334
Diavis ot o 16 Mal andior SFU 33 16 48 NCT 0DOBE333
Camit of 5 26 Melwwoul SFU 247 233 480  NCT OD434954
Helne & g 26 Meland SFU 2E2 267 540 NCT DDOEZ381
WsLck &t alf 52 Meland SFU 263 248 B0 NCT 0002407
Total 3261 7333 5504 __/
s — Ll i =

Table | Summary of treatment-emergent adverse events and discontinuations

Patients with treatment-emergent AEs Exenatide BID (M= 3261) Fooled comparator (M = 2333) Risk difference
n (%) n (%) (95% CIp
‘Wich one or more AEs 2653 (81.4) 1613 [&5.1) 113 (2.9, 14.5)
Wich study drup-refated AEs® 1563 (48.1) 372 (15.5) 3117 (29.9, 34.4)
Wich Gl-refated AEs 1677 (51.4) 475 (21.2) 30,2 (27.8, 32.8)
Wich serious AEs 11% (3.6) 039 0.3 (—1.2, 0.8)
Wich serious drug-related AEs 14 (0.4} 502y 0.2 (-0.1,0.5)
Deachs 2 (=00} 3 (=00} 002 0.1
Discontinued due to AEs 255 (7.8) 43 (LB &0 (4.9, 7.0)
Duascontinued due to drug-relaced AEs* 207 (8.3) 18 (0.B) 55 (4.7, 6.5)
Cascontinued due to serious AEs 25 (0.B) 17 (0.7 0.1 (-0.4, 0.5)
Cascontinued due to serious drug-refated AEs* 5 0.2y 200} 0.0 (0.0, 0.2)
Cascontinued due to Glrelated AEs 173 (5.3) T0.3) 5041 5.8)

Motes: ‘Determinad by the Imvestigator to be possibly, probably, or definitaly drup-related; "R0 = Exenacida R (70 minus pooled comparator IR (3.
Abbroviations: AEs, advra avents; BID, teica dally; Cl, confidance Interval G, gastroitestinal

Diaberes, Mebolic Syndrome and Chesity-Targes and Therapy 2012:5



Exenatide: Guvenlik metaanalizi

Table 2 Summmary of treatment-emergent adverse avents by system organ class

Systemn organ class® Exenatide BID (M= 3261} Fooled comparacor (M= 2333) Risk difference
n (%) n (%) {95% €I)°
Blood and lymphatic system disorders 3400.0) I7 (07 03 (—0.2, 0.8)
Cardnc disorders &8 [(2.1) 53 (13) 0.2 [—1.10, 0.8}
Congenital. familial. and peretic disorders 2 (=20.1) 1 {009 =200 (=00, 0.1
Ear and labyrinth disorders 49 (1.5) 52013 0.7 (—1.5, 0.0}
Endoorine disorders 10 [0.3) I (=0.1) 02 (0, 0.4)
Eye disorders 0 [2.8) &5 (L8} 0 (0% 0.8)
‘Gastronoestnal disorders 1677 (51.4) 435 (21.2) 30.2 (278, 3LE)
General disorders and adminisoration site conditions 586 (18.0) 83 (1) 39040, 7.7)
Heparobiliary disorders 24 (0.7} I5 (D&} ol (03, 0.5)
Immune system dizsorders 50 (1.5) 3 (L.2) 03 (0.3, 0.9)
Infections and infesatons 71 (X2.8) T30 (31.3) —15 {—410, 0.5)
Inury, poisoning. and procedural complications 134 (7.2) 153 5.6} 06 (0.7, 2.0}
Inwestigations 231 (7.1) 24 (4.0) 30QL% 4.3
Meabolism and nutrison disorders 1128 (34.€) 19 (30.8) 3813, 6.3)
Musculoskelenl and connectve dssue disorders AT (14.4) 356 (15.3) 0.3 (-7, 1.1}
Meoplasms, benign, malignant, and unspecified 36 (1.0} 18 (D8} 03 (0.2, 0.5}
Mervows system disorders £02 (18.5) 332 (14.2) 43 (13, 6.2)
Fregrancy, puerperium, and perinatal conditions 1 (D) 0 0.0y 0 {-0.0, 0.1
Frychtric disorders 153 (4.7} T (33 1.4 (D4, 2.4)
Renal and urinary disorders &3 (2.1} 53 (13) —0.2 (0.9, 0.8}
Reproductve system and brease disorders &4 [2.0) 3415 05 (—02, 1.2}
Respiravory, thoracic, and mediastinal disorders 313 (78) 20 (7 4) 02 (-14, 1.7}
5kin and subcuonecus desue disorders 260 (B.0) 163 (7.0) 10 04,2 .4)
Spcial orcumsances 5(0.2) 1 {009 0.2 (-0, 9.3)
Surpical and medical procedures B [2.£) 47 (204 06 (02, |.4)
VWazcular disorders 107 (3.3) T8 (3.3) 0(-1.0 09

Mobes: «Evants listed by system cngan dass are indicted by numbar () of patkens who saparienced an advarsa evant; B0 = Bosnatda IR 7] minus pooled comparator IR (7).

Abbreviations: BID, twice dallyz £, confidencs imterval.

Diaberes, Mebolic Syndrome and Chesity-Targes and Therapy 2012:5



Exanatide: Guvenlik metaanalizi

Table 2 Summmary of treatment-emergent adverse avents by system organ class

Systemn organ class® Exenatide BID (M= 3261} Fooled comparacor (M= 2333) Risk difference
n (%) n (%) {95% €I)°
Blood and lymphatic system disorders 3400.0) I7 (07 03 (—0.2, 0.8)
Cardnc disorders &8 [(2.1) 53 (13) 0.2 [—1.10, 0.8}
Congenital. familial. and peretic disorders 2 (=20.1) 1 {009 =200 (=00, 0.1
Ear and labyrinth disorders 49 (1.5) 52013 0.7 (—1.5, 0.0}
Endoorine disorders 10 [0.3) I (=0.1) 02 (0, 0.4)
Eye disorders 0 [2.8) &5 (L8} 0 (0% 0.8)
‘Gastronoestnal disorders 1677 (51.4) 435 (21.2) 30.2 (278, 3LE)
General disorders and adminisoration site conditions 586 (18.0) 83 (1) 39040, 7.7)
Heparobiliary disorders 24 (0.7} I5 (D&} ol (03, 0.5)
Immune system dizsorders 50 (1.5) 3 (L.2) 03 (0.3, 0.9)
Infections and infesatons 71 (X2.8) T30 (31.3) —15 {—410, 0.5)
Inury, poisoning. and procedural complications 134 (7.2) 153 5.6} 06 (0.7, 2.0}
Inwestigations 231 (7.1) 24 (4.0) 30QL% 4.3
Meabolism and nutrison disorders 1128 (34.€) 19 (30.8) 3813, 6.3)
Musculoskelenl and connectve dssue disorders AT (14.4) 356 (15.3) 0.3 (-7, 1.1}
Meoplasms, benign, malignant, and unspecified 36 (1.0} 18 (D8} 03 (0.2, 0.5}
Mervows system disorders £02 (18.5) 332 (14.2) 43 (13, 6.2)
Fregrancy, puerperium, and perinatal conditions 1 (D) 0 0.0y 0 {-0.0, 0.1
Frychtric disorders 153 (4.7} T (33 1.4 (D4, 2.4)
Renal and urinary disorders &3 (2.1} 53 (13) —0.2 (0.9, 0.8}
Reproductve system and brease disorders &4 [2.0) 3415 05 (—02, 1.2}
Respiravory, thoracic, and mediastinal disorders 313 (78) 20 (7 4) 02 (-14, 1.7}
5kin and subcuonecus desue disorders 260 (B.0) 163 (7.0) 10 04,2 .4)
Spcial orcumsances 5(0.2) 1 {009 0.2 (-0, 9.3)
Surpical and medical procedures B [2.£) 47 (204 06 (02, |.4)
VWazcular disorders 107 (3.3) T8 (3.3) 0(-1.0 09

Mobes: «Evants listed by system cngan dass are indicted by numbar () of patkens who saparienced an advarsa evant; B0 = Bosnatda IR 7] minus pooled comparator IR (7).

Abbreviations: BID, twice dallyz £, confidencs imterval.

Diaberes, Mebolic Syndrome and Chesity-Targes and Therapy 2012:5



Exanatide: Guvenlik metaanalizi

Table 3 Frequent (=5%) wreatment-emergent adverse events

Freferred termn® Enenatide Fooled Risk difference
BID comparater  [(#5% CI)
(M=3261) (M=1333)
n (%) n (%)
Mausea 1202 (36.5) 173 (B.3) 16.6 (266, J0.6)
Vomiting 442 (13.5) &7 [1.5) 10.7 (2.3, 12.0)
Diiarrhea 345 (10us) 127 (5.4) 52(348 6.8)
Dizziness 173 (5.3) 78 (3.3) 2003, 3.0)
Headache 275 (B4 173 (7 4) 1.0 [—0.4, 24)
Masopharyngitis 188 (8.5 219 (9.4) =06 (—1.1, 1.0}
Upper respiratory 193 (5.9) 137 (5.3) o1 1.3
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Haftalik exanatide: Duration-2 ¢alismasi

Exenatide once
weekly (n=160)

Sitagliptin (n=166)

Pioglitazone (n=165)

Patients  Events Patients  EBvents Patients  Events

Mon-cardiac chest pain 0 0 1(1%) 1 1(1%) 3
Coronary artery occlusion 0 0 0 0 2 (1%) 2
Cerebrovascular accident 0 0 1(1%) 1 1(1%) 1
Pancreatitis 0 0 0 0 2 (1%) 2
Papillary thyroid cancer 0 0 1(1%) 1 0 0
Nausea 38 (24%) 62 16 (10%) 22 8 (5%) 9
Diarrhoea 29(18%) 39 16 (10%) 21 12 (7%) 13
Upper-respiratory-tract infection 6 (4%) 7 15 (9%) 16 17 (10%) 20
Headache 15 (9%) 16 15(9%) 19 7 (4%) 9
Vomiting 18 (11%) 29 4 (2%) 4 5 (3%) 7
Urinary-tract infection 10 (6%) 10 g (5%) 10 6 (4%)

Peripheral oedema 2 (1%) 3 5(3%) g 13 (8%) 14
Injection-site pruritus 8 (5%) 8 8 (5%) 13 2 (1%) 2
Sinusitis 5 (3%) 5 2(1%) 2 11 (7%) 12
Fatigue 9 (6%) 10 0 0 5 (3%) 9
Constipation 9 (6%) 9 3(2%) 4 2 (1%) 2

Lancet 2010; 376: 431-39



Sonug

* Mevcut veriler 1siginda inkretin tabanli
tedavilerin gtivenlik verileri takip edilmeldir.

* Bugun icin inkretin tabanli tedavileri almakta
olan hastalarin tedavilerin degistirilmesi veya
tedaviden vaz gecilmesini gerekli kilan gicli
kanitlar bulunmamaktadir.

* Bu konuda halen devam eden uzun donem
sureli klinik arastirmalarin verileri bizim icin
vol gdsterici olacaktir.



