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Dr. Mehmet Sargin

VII. ISTANBUL DAHILIYE KLINIKLERI BULUSMASI 17-19 KASIM 2017 ISTANBUL



INSULINLER: TARIHSEL SUREC

Short acting , .
Rapid-acting
insulin analogue
1996 2006
Exubera inhaled
insulin
{withdrawn 2007)
First clinical
use of insulin Biosynthetic
1922 human insulin
1682

1920 1940 1960 1980 2000 2014 2015

1950 2013
MPH insulin Degludec
2014
1953 Lente Biosimilar
insulin 2000 glargine
Long-acting  Insulin

Long acting insulin analogue

Afrezza inhaled
insulin 2015

Rapid acting

Fast-acting
insulin aspart

Glargine
U300

PE



Tip 2 Diyabette Ilac Seciminde
Belirleyici Faktorler

/ U Etkinlik
A
/ u Hipoglisemi riski

Yan etkiler

W EINY




ADA 2017 T2 DM Tedavi

ATC %9 veya daha yiksekse ikili tedavi uygula. .
A1C %10 veya daha yUksekse, kan glukozu 300 ma/di veya daha yuksekse ya da hasta semptomatikse kombine injektabil tedavi uygula. AI g o rl t m as I
'
Monoterapi Metformin Yasam Tarzi Degisikligi
ETKINLIK* ylksek
HiPO RiSKi cliigiik risk
AGIRLIK nétral / azalma
YAN ETKILER Gl / laktik asidoz
MALIYET* diisiik
Yaklagik 3 ay streli monoterapi ile ATC hedsfine ulzgilamazsa ikili tedavi uygulanmalidir
(urafarnada herhang deel biréner virmayin, segim hiasta ve hastaliéin deellidine baghdin:
b
g [Kkili Tedavi Metformin + Yasam Tarzi Degisikligi

Sillfoniliire Tiazolidindion DPP-4 inhibitarii SGLT-2 inhibitérii GLP-1 raseptar agonisti
ETKINLIK® yiksek yitksek orta orta yitksek en yiiksek
HiPO RIsKI orta distik risk dustk risk dusik risk disiik risk yiiksek risk
AGIRLIK artis. artis nétral azalma aralma Arfig.
VAN ETKILER hipoglisei Sai, Ky, fraktir fiadir U, dehidratagyon, fraktdr of hipogiisaii
MALIYET* dusik dusiik yuksek yuksek yuksek yiksek

Yaklzsik 3 ay strell ikili wedavi ile A1C hedefine ulagilamaesa UclD edavi uygulenmalidic
l (SITAMAaa NeMang! 0201 Bir aherl oimayis, seqim hasta ve hastaligin 8zellidine baghdin:
L

Uclii Tedavi Metformin + Yasam Tarzi Degisikligi

Siilfoniliire + Tiazolidindion + DPP-4 inhibitsrii + SGLT-2 inhibitérii + GLP-1 reseptdr agonisti + [ L1 (10 LA
TZD su su su su TZD

veya DPP-4- veya DPP-4-i veya TZD veya TZD veya TZD veya DPP-4-i

veya SGLT-2-i veya SGLT-2:i voya SGLT-2:i veya DPP-4-i veya SGLT-2-i voya SGLT2-i

veya GLP-1-RA veya GLP-1-RA veya veya GLP-1-RA veya veya GLP-1-RA
o T -
3 ayda Ugld tedavi lle ATC hedefine ulagilamamigsa ve hasta (1) oral kambinasyon tedavisingz ise bzzal insdlin veya GLP-1-RA 'ya geg, . . Lo
(2) GLP-1-RéA tedavisinde Ise bazal InsQlin ekle veya (3) oprmal titre ediimig bazal InsUlin tadavisinde lse GLP-1-RA veya d30n zzmani Insdlin ekle. American Diabetes Association Standards of

Metformin tedavisi kesiimemelidir ancak kompleks veya yiiksek maliyetli refimlerden kaginmak i¢in kisisel &zelliklere gére diger oral ajanlann i i i
(Srmedin; derdine antthipergliseratk ajonin eklenmes! gibl, kullanimi durdurulzbilir. Medical Care in Diabetes.

) Approaches to glycemic treatment. Diabetes




Insiilin Tedavisindeki Hassas Denge

Hipoglisemi

Kilo artis
Kardiyovaskdler risk
Tedaviye uyum

Glisemik kontrol




ADA Kilavuzu - 2016

HbA, - hedefte degil ise |
~ - -
-~ -
Bazal
+
1 prandiyal

2
HbA ¢-hedefte degil ise HbA, hedefte degil ise

e

P 7
Lk

Bazal bolus

American Diabetes Association. Standarts of Medical Care in Diabetes - 2016



ADA Kilavuzu - 2017

| HbA, . hedefte degil ise

Bazal + GLP-1 RA

Tolere edilemez ise ya da HbA;.

Baza hedefte degil ise iki enjeksiyoniu
instlin rejimine gec

prainGiyd Hedefler yakalanamadiginda diger
iki.enjeksiyonlu.insilin.tedavi
stratejisine geg

|

i

HbA, ¢ hedefte degil ise |

HbA, hedefte degil ise |

tedavi-stratejisini-degistir

Bazal bolus < Hedefler yakalanamadiginda insitin

v

American Diabetes Association. Standarts of Medical Care in Diabetes - 201/



TEMD Tip 2 Diyabette Tedavi Algoritmasi - 2016

YASAM TARZI DEGISIKLIGI (Saghkh beslenme, Fiziksel aktivite artisi, Kilo kontroli)
A1C HEDEFI: Diisiik riskli ise =%07, Yiiksek Riskli ise BIREYSEL

Al1C < %8.5 Al1C = %8.5 - %10 Al1C > %10

SU/GLN SU/GLN

INSULIN INSULIN o
BIFAZIK
BAZAL-BOLUS

SGLT-21 SGLT-21 BAZAL + GLP-1A
A1C > Hedef A1C > Hedef A1C > Hedef

Satman I, imamoglu S, Yilmaz C, Akalin S, Salman S, Dingcag N ve TEMD Diabetes Mellitus Calisma ve Egitim Grubu. Diabetes
Mellitus ve Komplikasyonlarinin Tani, Tedavi ve Izlem Kilavuzu. 8. Baski, Turkiye Endokrinoloji ve Metabolizma Dernegi (TEMD)

Yayinlari, ISBN: 978-605-66410-0-8, Ankara, Mayis 2016



Insulin

A chai
chain " @

OO ITTULOTSVIDICOSS izoelektrik nokta pH 6.7,

s s asidik pH da solubl

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 6 17 18 19 20 21 22 23 24 25 26 27 28 29 30

B chain ®@®®®

WOULOR
14-karbon myristik yag asidi f\/\/j\z:}f/c..

16-karbon yag diasidi - glutamik @@@‘9
asit spacer ile 26 27 28 29
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\\( Urethane
T Heise and C Mathieu. */\X\/

Diabetes Obes Metab 2017; 19(1):3-12 2DKDaponethyiane
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Degludec

PEGlispro
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T Heise and C Mathieu.
Diabetes Obes Metab 2017; 19(1):3-12



Bazal insulinlerin etki stresi

NPHL25 13-14
NPL34 16-22
insulin glarjin®>8 22-27
insilin detemir 1-3.67 12-23
Degludec®10 >42
Gla-3001! 36'ya kadar

*MUmkin oldugunda, veriler, klinik olarak anlamli dozlarin (0.3—0.4 U/kg) enjekte edildigi kiimelenmis T1DM c¢alismalarindan bildirilmektedir. Stre sonu verileri de bazi ¢calismalarda
verilmistir

1. Plank J et al. Diabetes Care. 2005;28:1107-12; 2. Levemir SPC. Available at: http://www.medicines.org.uk/emc/medicine/14584/SPC Accessed August 2014

3. Korsatko S et al. Diabetes Obes Metab. 2013;15:241-5; 4. Rossetti P et al. Diabetes Obes Metab. 2014;16:695-706; 5. Lepore M et al. Diabetes. 2000;49:2142-8;
6. Porcellati F et al. Diabetes Care. 2007;30:2447-52; 7. Koehler G et al. Diabetes Obes Metab. 2014;16:57-62;

8. insilin glarjin PI. Available at: http://products.sanofi.us/inslin glarjin /insiilin glarjin .html Accessed August 2014; 9. Tresiba SPC. Available at:
http://www.medicines.org.uk/emc/medicine/27360

Accessed August 2014; 10. Kurtzhals P et al. Diabetes. 2011;60 (Suppl 1A);11. Steinstraesser A et al. Diabetes Obes Metab. 2014;16:873-6



Bazal insulinle tedavi protokolleri

Enjeksiyon | Protokol tanimi insiilin preparati Uygulama zamani
sayisl

Bazal NPH, IDet, IGlar, Gece veya gunln ayni saati
IGlar U300
Bazal IDeg GuUnln herhangi bir zamani
Koformulasyon IDegAsp Major 6glinde
Bazal + GLP1RA IDeg + Liraglutid GuUnln herhangi bir zamani
Glar + Lixisenatid GuUnln herhangi bir zamani
2 Bazal NPH, IDet, IGlar Gece ve sabah
Koformulasyon IDegAsp iki 6guinde*
Bazal plus Bazal + prandiyal Gece ve major 6giinde
3 Bolus-Bolus- Asp + IDegAsp Ogiinlerle

koformulasyon

4 Bazal-Bolus Herhangi bir bazal- Oginlerle ve
bolus kombinasyonu  gece/sabah+gece

*En az 8 saat arayla Kalra S and Gupta Y. Diabetes Ther 2015; 6:469-479



Insiilin Tedavisinin Bugiinii: Yenilikler

Biyobenzer insulinler (Basaglar, Glarine)



Biyobenzer Insiilin Glarjin BASAGLAR

SCIENCE MEDICINES HEALTH

EUROPEAN MEDICINES AGENCY

SCEENCE MEDICIANES HEAIT S

FOA

aAB'deki ticari adi BASAGLAR®, 6nceki adi ise Abasria'dir; ABD ve diger pazarlardaki ticari adi BASAGLAR"'dir?
FDA, ABD Gida ve ilag Dairesi
1. EMA. Haber ve basin bultenleri arsivi. 27 Haziran 2014;

2. BASAGLAR® KUB;
3. FDA. FDA Basin Bildirisi. 16 Aralik 2015




Biyobenzer Uriin

Orijinal biyolojik Griinlerin patent stresi dolduktan sonra
uretilen versiyonlaridir.

Biyobenzer Urilnler biyoteknoloji kullanilarak olusturulan
orijinal ilacin benzerleridir, jenerik degildirler.

— Aminoasit dizilimleri birebir aynidir |

— Jenerik ilaglar kimyasal tretim strecleri sonucu olusturulan
kicuk molekullt klasik ilaclarin kopyalaridir

Prozac .
Generic

':%“QCF, — ’:%C’zzch,

Filgastrim (Grandlosit Koloni Stimule Edici Faktar)
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-~ . -

4
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Kopyalarini Uretmede Kimyasal llaglar ve
Biyoteknolojik Urtinler Arasindaki Farklar

Kimyasal ilaglar Biyofarmasotik ilaglar
e Kuclk standart kimyasal yapi, . BUYUk ve korr_1p|ek§ ya_p|Iar
« Standart Uretim teknikleri * Cogunlukla biyolojik sistemlerde

kompleks tretim

* Uniform, tahmin edilebilir yapi, * Heterojen ve karakterize etmesi
kolay karakterize edilebilir zor

Losartan

instlin

McCamish M, Woollett G. MAbs. 2011 Mar-Apr;3(2):209-17



Kopyalarini Uretmede Kimyasal llaglar ve
Biyoteknolojik Urtinler Arasindaki Farklar

Kimyasal ilaglar

e Kuclk standart kimyasal yapi,

e Standart Uretim teknikleri

* Uniform, tahmin edilebilir yapi,
kolay karakterize edilebilir

Biyotek ilaglar

Blylik ve kompleks yapilar
Cogunlukla biyolojik sistemlerde
kompleks tretim

Heterojen ve karakterize etmesi

Jenerikler

e Kimyasal yapi ayni

 Biyolojik aktivite ayni

e Biyoyararlanimlari
formulasyona gore farklilik
gosterebilir

e Onay icin farmakokinetik
biyoyararlanim calismalari
yeterli

Z0r

Biyobenzerler

Yapilari ayni olmayabilir
Biyolojik aktiviteleri degisebilir
Emilim ozellikleri degisebilir
Purifikasyon farkliliklari
antijenitesini etkileyebilir
Biyobenzerligi ortaya koymak
icin farmakodinamik ¢alismalar
Klinik etkililik/ tolerabilite/
guvenlik, imminojenite
calismalari

Postmarketing izlem

McCamish M, Woollett G. MAbs. 2011 Mar-Apr;3(2):209-17




BASAGLAR amino asit dizilimi:

BASAGLAR

Arg Gly Phe Phe Tyr

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Mevcut insiilin Glarjin

Arg Gly Phe Phe Tyr

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

2. EMA. Degerlendirme raporu. 2014



BASAGLAR'In farmakokinetik (FK) profili

200
BASAGLAR (n=91)
2= Mevcut insilin Glarjin (n=91)

€70
= £

£ 150
S 0
T w!
O H
:% g
o

3 & 100
28
85
o2

g2 50
© C
E
O £

0

0 6 12 18 24

Sure (saat)

Saglikh bireylerin yer aldigi ABEO (faz 1) galigmasi’
1. Linnebjerg et al. Diabetes Care 2015;38(12):2226-33 SS, standart sapma




BASAGLAR'in farmakodinamik (FD) profili

8
BASAGLAR (n=91)
Mevcut insilin Glarjin (n=91)
S 6
> X
5%
£9
N ~
£E 4
(224 7)] 7 V4
© N 7z / t
€ +H 1 b
T N / / // v ,
T Cc 2 / A Y p // A
@) / // / / > /
74 ) J ' 4 / /|
/|
0

0 4 8 12 16 20 24
Sure (saat)

1. Linnebjerg et al. Diabetes Care 2015;38(12):2226—33 Saglikli bireylerin yer aldigi ABEO (faz 1) galismas’




Insiilin Tedavisinin Bugiinii: Yenilikler

Ultra uzun etkili insulinler IGlar U300 (Tujeo), Degludek



insiilin Glargine U300

.
- ¥ -
CE! "
1

Toujeo SoloStar™

insdin gloegine section 300 Ui/l




Gla-300 ile insulin glarjin arasindaki fark nedir?

Voliimiin 2/3 oraninda azaltnlmasu

1x
Gla-300 enjeksiyon i g [ t
icin daha az volim Ayni Unite
gerektirmektedir. E orani -

Gla-300’Un

subkutan6z depo
alani daha

s Depolama yiizeyinin 1/2 oraninda azalmasi

Absorbsiyon
kinetikleri farkhdir:

«Gla-300 ile daha
kademeli salinim»

GIa:300, insilin glarjl.n'll.e a'|yn| FrDEroTie
molekiiler yapiya (a.a. dizilimine) ve farklidir:
metabolizmaya sahiptir(dolasimdaki «Gla-300 ile daha

ana metabolit M1).

stabil,piksiz profil»

G. Dailey, Diabetes, Obesity and Metabolism 2015, 17: 1107-1114.;
Steinstraesser A et al. Diabetes Obes Metab. 2014;16: 873-6.;
R.H.A. Becker, Diabetes Care. 2015 Apr;38(4): 637-43.;



Gla-300 ile daha stabil ve 24 saatin lizerinde
uzatilmis FK/FD profili

Insiulin konsantrasyonu, pU/mL —— Gla-300 0.4 U/kg

25— C e ..
20— _.___.__...__‘___.__*- insulin glarjin 0.4 U/kg
15 -
0°0 4 = T==c—cc
Br] e —e
0- | T I T I I 1
0 6 12 18 24 30 36 Zaman,saatler
Glukoz infiizyon hizi, mg/kg/dakika
o
e
1 — z
o— . : : : : . .
0 6 12 18 24 30 36 Zaman’saatler

Gla-300, cift-kor capraz karsilastirmali 6glisemik klemp calismasinda 8 giinlik tedavi
sonrasinda 30 T1DM'de insulin glarjin ile karsilastiriimistir.

R.H.A. Becker, Diabetes Care. 2015 Apr;38(4):637-43.;



Gla-300 kararli duruma 3. gunden sonra ulasir,
doz birikimine yol agcmaz

36 saatlik 6glisemik klemp ¢calismasinda Gla-
300’Un birikimsel etkisi: sonuglar, metabolik

tamamlandigini gbstermistir.

GIR-AUC, 5, yuzdesi

etkinin %80’inin 24 saatte ulasildigini, kalan |I Gla-300 3-4 gin icerisinde k.a.ra!rh.
%20’nin 24-36.saatler arasinda duruma ulastiktan sonra doz birikimine

100 -
— 209%
80 —
60 —
40 - 80%
20 —
O T T T T 1
O 6 12 18 24 30 36
saat

Bu calismanin tasarimsal birikimine gore

yol agmaz.
Injection 1 Injection 2 Injection 3 Injecticn 4
30 umnits 230 units 30 umits 20 units
{dinnar} (dinmer} {dinmer) (dinmer)

30 urday 30 urday 30 urday

I
20000 QEOD 20.00 08,0 20000 CEDOD 20,00 0800 20,00

¥ clock time (hours)

0 12 24 36 48 80 72 84 95
Zaman skalasi(saat)

Monnier L., Owens DR., Bolli GB. Diabetes Metab. 2015 Dec 10. doi: 10.1016/j.diabet.2015.11.005.



investigational
new insulin U300

every day in the life of patients with diabetes

Gla-300 klinik kanitlar:

PK/PD profilden Faz 3 calismalara:
EDITION Programi



EDITION Calismalari: insiilin glarjin vs Gla-300

T1DM

EDITION 1
N=807

Bazal insilin arti 6glin zamani
bolus insulin (hizli etkili
analog)

EDITION 2
N=811

Bazal insilin arti OAD (SU
haricinde)

EDITION 4
N=549

Bazal insilin arti 6glin zamani
bolus instlin (hizh etkili
analog)

EDITION 3
N=878

Bazal insiilin arti OAD (SU
haricinde) ve/veya GLP-1
reseptor agonistleri

EDITION JP 2
N=241

Bazal insilin arti OAD

EDITIONJP 1
N=243

Bazal insilin arti 6gln zamani
bolus insilin (hizh etkili
analog)

BB, bazal-bolus tedavisi; BOT, sadece bazal tedavisi

Riddle MC et al. Diabetes Care. 2014;37:2755-62; Yki-Jarvinen H et al. Diabetes Care. 2014 Sep 5. pii: DC_140990 [Epub ahead of print]; Bolli GB et al. Poster presentation at
EASD 2014; Abstract 947; Terauchi Y et al. Poster presentation at EASD 2014; Abstract 976; Home PD et al. Oral presentation at EASD 2014; Abstract 148; Matsuhisa M et al.
Poster presentation at EASD 2014; Abstract 975



Baslangig¢tan 6.ayaHbA1c

LSM degisimi,%

Tum EDITION calismalarinda basarili primer sonlanim

6.ayda Gla-300 ile insiilin glarjine oranla HbAlc degisiminde non-inferiorite

EDITION 1 EDITION 2 EDITION 3 EDITION JP 2
EDITION 4 EDITION JP 1
=]z BOT switch BOT start BOT switch
LSM LSM LSM LSM

LSM : LSM
difference: difference: difference: difference: difference: difference:
0.00% =0.01% 0.04% 0.10% 0.04% 0.13%

(-0.11t0 0.11) (-0.14t00.12) (-0.09 to 0.17) (-0.08 to 0.27) (-0.10 to 0.19) (-0.03 to 0.29)

0,30
0.40 o 44 0,43
40 083083 m Gla-300
N Gla-100
15 - 1,42 _1 48 T2DM

TiDM

mITT popilasyonu
BB:Bazal bolus, BOT: Basal only therapy

Riddle MC, Bolli GB, Ziemen M et al. (EDITION 1). Diabetes Care 2014; 37: 2755-2762.; Yki-Jarvinen H, Bergenstal R, Ziemen M et al. (EDITION 2).
Diabetes Care 2014; 37: 3235-3243.; Bolli GB, Riddle MC, Bergenstal RM et al. (EDITION 3). Diabetes Obes Metab 2015; 17: 386—-394; Terauchi Y, et.al.
(EDITION JP 2) [abstract 94-LB]. Diabetes 2014; 63(Suppl. 1): LB24.; Home PD, Bergenstal RM, Riddle MC et al. (EDITION 4) [abstract 80-LB]. Diabetes

2014; 63(Suppl. 1): LB19; Matsuhisa M, et.al. (EDITION JP 1) [abstract 88-LB]. Diabetes 2014; 63(Suppl. 1): LB22.



Gla-300 ile insulin glarjine kiyasla daha az hipoglisemi

Dogrulanmis® ve/veya siddetli olaylarin kimulatif ortalama sayisi

€ Herhangi bir zamanda hipoglisemi (24 saat) Nokturnal hipoglisemi (saat 00:00-05:59)
10 7 o
— Gla-300 — Gla-300

g - ~— insiilin glarjin ~ insiilin glarjin
2 -

6 =

4 -
1 -

2 -

Oran 0.86 (0.77 - 0.97) Oran 0.69 (0.57 - 0.84)
O T T T T p=ol()116 T 1 O - T T T T E='p"'o'o'az_l—l
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28
Sire, hafta Siire, hafta

*Plazma glukozu <70 mg/dL (3.9 mmol/L) degerlerine dayali dogrulanmis olaylar

Ritzel R, Roussel R, Bolli GB et al. Diabetes Obes Metab 2015; 17: 859-867



Gla-300 klinik sonuglar: Ozet

Glisemik kontrol
6.Ayda
12.ayda
Hipoglisemi
Konfirme ve/veya ciddi noktlrnal hipoglisemi
ilk 8 haftadaki (titrasyon fazi) hipoglisemiler

GuUnUn herhangi bir saatindeki hipoglisemiler

Bazal insiilin dozu
Kilo alimi

Giivenlik ve tolerabilite

Benzer

Daha iyi (EDITION 1)

N
NN
b &

Hafif artis
Daha dusik veya benzer

Benzer

Benzer

N
NN
b &

Hafif artis
Daha dusuk kilo alimi

Benzer



Insulin degludec

Tresiba
100




Instlin degludek

* Enjeksiyon sonrasi At"\‘\

degludek dihexamerleri
uzun zincir halinde
multihexamerlere

dénusur “E

* Bu yapi yavas bir

sekilde cozulerek aktif
instlin monomerlerinin
dolasima yavas ve sabit
bir sekilde salinimini
saglar N




Instlin degludek

Yari 6mru yaklasik 25
saat

Etki stresi 40 saatten
fazla

steady state 3 glinde
ulasiyor

IGF-1R:IR afinitesi ve
mitojenik:metabolik

etki oranlari insan
insulinine benzer

IDeg

ierum conc. 30

(proportion
of Day 10
level in %)

6.0
0.8 Ukg
———0.6Ukg
2 e — 0.4 Ukg
-
E
E 55+
@
o
o
o
o i S S S —— —— e
oI e e s
2
m
4.5

T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hours)

120+
110+
100+

Steady
e State

—e—

80
70
604
50
404
304
20
10+

Days since first dose



Insulin degludec OD (BEGIN)

Tum calismalara aktif komparator karsilagtirmali

Type 1 diabetes

' vs. insulin detemir

a-gluc, alphaglucosidase inhibitor; BB, basal-bolus; BOT, basal-oral therapy; DPP-4, dipeptidyl peptidase-4 inhibitor; TZD, thiazolidinedione

Type 2 diabetes

BB
Basal-bolus
Met &= TZD, n=1006
Garber, 2012; Lancet

EARLY
Basal start

Met £ SU/TZD, n=458

Philis-Tsimikas, 2013;

Diabetes Obes Metab

( )
FLEX LOW VOLUME
BOT U200 Basal start
Met = OADs, n=687 Met += DPP-4, n=460
Meneghini, 2013; Diabetes Care Gough, 2013; Diabetes Care
& 4
( )
ONCE LONG ONCE ASIA
Basal start Basal start
Met = DPP-4, n=1030
Zinman, 2012; Diabetes Care . M_e t= S.Ula-gluc, i .
Rodbard, 2013; Diabet Med k Onishi, 2013; J Diabetes Investig )

vs. DPP-4 inhibitors

. and | top | Vs.insulin glargine

LJ



Faz 3a Calismalari; T2DM hastalarinda HbA,. dususu

ONCE LONG
ONCELONG Extension  ONCEASIA  EARLY FLEX BB T2 Low
N=1030 N=725 N=435 N=458 N=687 N=1006 VOLUME
8.28.2 8.282 8.58.5 8.89.0 848485 8384 g‘;‘;eg
< 007 00 _
E 0.2 A L 0.2 3,_’
Ry - %
T 04 1 L 04 @
= 3
g 0.6 - - 0.6 @
(_0 2:
£ 08 0.8 @
o 3
© 1.0 - L 1.0 o
:0 %
>
o 1.2 - L 12 &
= - - o
2 14 L 14 &
L - D,
> -
8 ' - 1.6 3
m 1.6 (I ! =
18 " 18 <

"p<0.05vs. B insilin degludec M insilin glarjin M Sitagliptin  IDeg Flex

Meneghini et al. Diabetes Care 2013;36:858-64 Philis-Tsimikas et al. Diabetes Obes Metab 2013;15:760-6

Zinman et al. Diabetes Care 2012;35:2464-71 Garber et al. Lancet 2012;379:1498-507

Gough et al. Diabetes Care 2013;36:2536-42



Faz 3: Ozet
Insulin degludec vs. insulin glargine

Efficacy Hypoglycaemia

Population/ Duration Non-inf. Nocturnal
comparator (wks) HbA;

ONCE LONG Insulin naive
(core and T2D d 104
extn) ‘/
Previously
BB treated with 52 \/
insulin, T2D
Insulin naive
FLEX* and insulin 26 v
treated, T2D
LOW VOLUME | J5eulin naive, 26 v
Insulin naive, -0.09
ONCE ASIA 12D 26 \/ [-1.62] ¥ 18% ¥ 38%
T1 BB LONG \/
(core / extn) Type 1 104
y4
v
T1 FLEX* -1.07 o
(core / extn) |TYPel 52 [—19.26] t 9%

*Data depict results for IDeg Flexible vs. Iglar

. ) . ) ) Insulin degludec
extn, extension; FPG, fasting plasma glucose; non-inf., non-inferior; T2D, type significantly better



Degludek-6zet

e Etkinlik
— Glisemik etkinlik benzer
— Nokturnal hipoglisemi az

* Cevaplanmasi gereken sorular

— Kardiyovaskuler glivenlik
(DEVOTE calismasi)



DEVOTE Calismasi

3-noktali MACE, 4-noktali MACE ve tum nedenlere bagh olum

Tehlike orani insiilin degludek IGlar U100
[%95 GA]

N % N %

3-noktali MACE ———1— i 0.91 [0.78; 1.06] 325 8.5 356 9.3
KV élumu* = . i 0.96 [0.76; 1.21] 136 3.6 142 3.7
Olimciil-olmayan Mi = ® i 0.85[0.68; 1.06] 144 3.8 169 4.4
Olimcil-olmayan inme = ® ! 0.90 [0.65; 1.23] 71 1.9 79 21

1.0 1.3

Tehlike orani [%95 GA]

7' N

v

instilin degludek lehine IGlar U100 lehine

*KV 6liim, nedeni tanimlanamayan 6lim{ de kapsamaktadir; T4-noktall MACE, kardiovaskuler 6lim*, 6limctil-olmayan miyokard infarktls, 6limctl-olmayan

inme veya hastane yatisi gerektiren stabil olmayan anjina seklinde tanimlanmistir.

Marso et al. N Engl J Med 2017;377:723-32



Insiilin Tedavisinin Bugiinii: Yenilikler

Koformulasyon insulin IDegAsp (Ryzodeg)



Insulin degludec/insulin aspart




DIABETICVed e
OO 101 11 Ve 1298 2
Research: Treatment

Twice-daily insulin degludec/insulin aspart provides
superior fasting plasma glucose control and a reduced
rate of hypoglycaemia compared with biphasic insulin
aspart 30 in insulin-naive adults with Type 2 diabetes

E. Franek’, M. Haluzik?, S. Canecki Varzic®, M. Sargin®, S. Macura®, ). Zacho® and
1. S. Christiansen®



START TWICE-DAILY

Insulin-
naive
patients
with type 2 BIAsp30 BID + metformin (n=197)
diabetes
(N=394)
| :
26 weeks
(Inclusion criteria N0
® Type 2 diabetes 26 months
* Insulin naive treated with Randomised 1:1 (IDegAsp BID:
metformin (21,000 mg BIAsp 30 BID)
daily) £ 1 OAD for 23 OPen-label
months
* HbA,7.0-10.0% IDegAsp or BIAsp 30 administered
* BMI <40 kg/m? with breakfast and the main
* Age>18years ) evening meal

BlAsp 30, biphasic insulin aspart 30; BID, twice-daily; BMI, body mass index; HbA,,, glycosylated haemoglobin;
IDegAsp, insulin degludec/insulin aspart; OAD, oral antidiabetic drug
Franek E et al. Diabetic Medicine 2016 33(4): 497-505



START TWICE-DAILY
HbA,,

[l IDegAsp BID (n=197)

90 - [ BIAsp 30 BID (n=1977)5
8,5 68
8,0
. 61
75 Treatment g
X difference: >
) = 545
<E_7’0 Ny S non-inferior..-- ,§
T 3
6’5 sy 47%
3
(@]
6,0 - =
L 40
55 -
L 33
5,0 -
3
0' L] L] L] L] L] L] L] L] L] L] L] L] L] 0
00 2 4 6 8 10 12 14 16 18 20 22 24 26

Mean + SEM; FAS; LOCF

*Calculated, not measured .

Comparisons: estimates adjusted for multiple covariates Tl me (Wee kS)

BlAsp 30, biphasic insulin aspart 30; BID, twice-daily; FAS, full analysis set; HbA,., glycosylated haemoglobin; IDegAsp, insulin degludec/insulin
aspart; LOCF, last observation carried forward; SEM, standard error of the mean

Franek E et al. Diabetic Medicine 2016, 33(4): 497-505.




START TWICE-DAILY
AKS

IDegAsp BID (n=197)
[l BIAsp 30 BID (n=197)

12 - - 216
11 - - 198
10 4 _ - 180
Treatment difference:
~ 9 - -18.00 mg/dL, p<0.001 }162
S n
2 8 - 1443
E —~
o o
a8 -
L 6 - —3 108~
5 - 90
4 1 I 72
G 1 1 1 1 1 1 1 1 1 1 1 1 O

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Mean + SEM; FAS; LOCF i
Comparisons: estimates adjusted for multiple covariates T| me (Wee ks)

BlAsp 30, biphasic insulin aspart 30; BID, twice-daily; FAS, full analysis set; FPG, fasting plasma gluCose; IDegAsp, insulin degludec/insulin aspart;
LOCF, last observation

carried forward; SEM, standard error of the mean

Franek E et al. Diabetic Medicine 2016, 33(4):497-

505.



START TWICE-DAILY

Hipoglisemi

IDegAsp BID

S (n=196)
7 - BIAsp 30 BID
(n=195) 7

6 -

54% lower
5 - rate with

IDegAsp,
4 - p<0.001

Confirmed hypoglycaemia
{cumulative events per patient)

0' r .5 . I <
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (weeks)
SAS Comparisons: Estimates adjusted for multiple covariates
BlAsp 30, biphasic insulin aspart 30; BID, twice-daily; IDegAsp, insulin degludec/insulin aspart; SAS,
safety analysis set
Franek E et al. Diabetic Medicine 2016, 33(4): 497-505.



START TWICE-DAILY

Nokturnal hipoglisemi

IDegAsp BID

=196
16 - g (" )
BIAsp 30 BID
14 - (n=195) :

75%
lower rate
with
IDegAsp,
p<0.001

Nocturnal confirmed hypoglycaemia
{cumulative events per patient)

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (weeks)
SAS Comparisons: Estimates adjusted for multiple covariates
BlAsp 30, biphasic insulin aspart 30; BID, twice-daily; IDegAsp, insulin degludec/insulin aspart; SAS,
safety analysis set

Franek E et al. Diabetic Medicine 2016, 33(4): 497-505



origina | article T s T R e

Treatment intensification with an insulin degludec (IDeg)/insulin
aspart (IAsp) co-formulation twice daily compared with basal
IDeg and prandial IAsp in type 2 diabetes: a randomized,

controlled phase lll trial
H. W. Rodbard’, B. Cariou?, T. R. Pieber?, L. A. Endahl?, J. Zacho* & J. G. Cooper®



TWICE-DAILY vs BASAL-BOLUS

Patients
with type 2
diabetes

(N=274) IDeg OD + IAsp (2-4 injections/

+ OADs (n=136)

. e . ) | ]
Inclusion criteria | |

® Type 2 diabetes 226 weeks 0 26 weeks

® Currently treated with
basal insulin (IDet, IGlar,
NPH) + OADs for 212
weeks

® HbA,.7.0-10.0%
® BMI <40 kg/m?2
® Age 218 years

- J

Pre-trial OADs included metformin, DPP-4 inhibitor, sulphonylurea/glinides or a-glucosidase inhibitor. Basal insulin and sulphonylurea/glinides (if administered) were

discontinued at randomisation. 64% of patients had been previously treated with IGlar

BlAsp 30, biphasic insulin aspart 30; BID, twice-daily; BMI, body mass index; DPP-4, dipeptidyl peptidase-4; HbA,., glycosylated haemoglobin; IAsp, insulin aspart; IDeg,

insulin degludec; IDegAsp, insulin degludec/insulin aspart; IDet, insulin detemir; IGlar, insulin glargine; NPH, neutral protamine Hagedorn; OADs, oral antidiabetic drugs; OD, [:]

once-daily
Rodbard H et al. Diabetes Obesity and Metabolism 2016, (18): 274-280



TWICE-DAILY vs BASAL-BOLUS
HbA,,

IDegAsp BID

00 g (1=138)
' IDeg OD + IAsp
(h=136)
85 Estimated treatment difference:

0.18 [95% CI, -0.04-0.41] (ns)

8,0 Non-inferiority not confirmed

AHDbA;., EOT, HbA,  <7%,
-1.3 7.0 (1.0) 56.5%

710 B i Sepib. au TCFC LRy | SRR . ﬂl)
+

| -1.5 6.8 (1.0) 59.6%
6,3 (1.0)

7,5

HbA,. (%)

Op 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (weeks)
*Data are mean (SD) %; FAS; LOCF

Non-inferiority was not achieved as the 95% CI exceeded the predefined non-inferiority limit of 0.4%

Comparisons: Estimates adjusted for multiple covariates
BID, twice-daily; Cl, confidence interval; EOT, end of trial; FAS, full analysis set; HbA,,, glycosylated haemoglobin; IAsp, insulin aspart; IDeg, insulin degludec; IDegAsp,

insulin degludec/insulin aspart;
LOCEF, last observation carried forward; ns, not significant; OD, once-daily; SD, standard deviation
Rodbard H et al. Diabetes Obesity and Metabolism 2016, (18): 274-280



I [———— IDegAsp (n = 136)

TWICE-DAILY vs BASAL-BOLUS A ——— toesemmpia- 12 } |

Hipoglisemi 0.81 (85% C1

0.81, 1.07, ns)

Overall confirmed hypoglycaemia

26
B 98]  iDegAsp (n = 138)
———— IDag+|Asp (n = 135) Rate rato
0.80 (85% C1
0.50, 1.29. ns)

Nocturmal confrmad hypoglycasmia
(cumudative avents par patant)
a o
= o
1 L

o
Y
i

T T T L LE

T T T
122 14 18 18 20 22 24 26
Time (weeks)

oo

(-]
N -
el
»
®
-
o

Figure 2. (A) Overall confirmed hypoglycaemia. (B) Nocturnal confirmed
hypoglycaemia. Comparisons: estimates adjusted for multiple covariates.
Nocturnal events defined as occurring between 00:01 and 05:59h. CI,
_ ) ) confidence interval; IAsp, insulin aspart; IDeg, insulin degludec; IDegAsp,
Rodbard H et al. Diabetes Obesity and Metabolism 2016, (18): 274-280 insulin degludec/insulin aspart; ns, not significant.






ADA Kilavuzu - 2017

| HbA, hedefte dedil ise

Bazal + GLP-1 RA

Tolere edilemez ise ya da HbA, . 9
Bazal hedefte degil ise iki enjeksivoniu
+ instilin rejiming gec

1 prandiyal Hedefler yakalanamadiginda diger ->
—

e - iki_enjeksiyonlu instilin.tedavi _—
stratejisine geg

| HbA, ¢ hedefte degil ise | | HbA, hedefte degil ise

\4

Bazal bolus Hedefler-yakalanamadiginda-insttin >
tedavi stratejisini-degistir [—

American Diabetes Association. Standarts of Medical Care in Diabetes - 201/



Kisa Etkili GLP1 analogu+Bazal Insiilin vs Bazal+Plus/Bolus Insiilin

Response rate (%)

Prandial Options to Advance Basal |/ Rosenstock’ Bruno Guercl.”

Markolf Hanefeld,” Sandro Gentile,*

1 3 e = onnie Aronson,” Francisco J. Tinahones,®
Insulin Glargine Therapy: Testing g R b
lLixisenatide Plus Basal Insulin INcwte W cidmck " sy Ve

Riccardo Perfetti,® and Simon Heller,” on

Versus Insulin Glulisine Either as o o e
Basal-Plus or Basal-Bolusin Type 2
Diabetes: The GetGoal Duo-2 Trial

Diabetes Care 2016,;39:1318—-1328 | DOI: 10.2337/dcl16-0014

Investigators

H13.5%6
AL e @52 Ol 6.72. 20.17) W Lixisenatide QD + insulin glargine
@52 Ol —2.89, 10.28) [ 1 B Insulin glulisine QD + insulin glargine
I 1 £H14.5% M insulin glulisine TID + insulin glargine
HE 206 (25%0 O 7P 2114
@s%% Gl —1.88, 12.24) [ 1
] M1 a%s

(9526 CI 5.50, 1T7.20)
[ 1
SH130
952 Ol T332, 18.78)
1

HiA, =72 (53 mimol/rmol) HbA =72 (52 mimolimol) Hi, | =726 (53 mimolimol),
and no documaentad and no weaight gain no weaeight gain, no documeantaed
symiptomatic hypoglhyocaemia symptomatic hhwpoghyocaemia



Diabetes Care Volume 37, Qctober 2014 2763

80®¢@ ®

GlUCﬁgOH-Lﬂ(e Peptlde 1 Receptor Michaela Diamant,™ Michael A. Nauck,®

Rimma Shaginian,” James K. Malone,*

Ago nlS—t or B OhlS Il’lSUhH Wl-th Simon Cleall,® Matthew Reaney,” Daniefle de

Vries,? Byron J. Hoogwerf.? Leigh MacConell,®

Optimized Basal Insulin in Type 2  g¢ue s welfenbucel fortheds
Diabetes

Diabetes Care 2014;37:2763-2773 | DOI: 10.2337/dc14-0876



Enrollment and outcomes.

1036 Screened |

119 Screening failures |

| 917 Entered BIO-phase |

L 4
v
|92 HbA,, <7%, 53 mmol/mol | |652 HbA, . >7%, 53 mmol/mol ] 173 Withdrew
Entry criteria not met 108 (12%)
| 15 Declined enrollmentki Patient decision 45 (5%)
4 Physician decision 8 (<1%)
|637 Randomized to intervention[ Adverse event 5(<1%)
Lost to follow-up 4 (<1%)
10 Wﬁthdrewl: ! Sponsor decision 2 (<1%)
|627 Intention-to-treat and As-treated | Death 1(<1%)
I
v v
Exenatide BID + insulin glargine Insulin lispro TID + insulin glargine
N=315 N=312
Discontinued 52 (17%) Discontinued 46 (14%)
Subject decision 18 (6%) Subject decision 29 (9%)
Adverse event 17 (5%) Adverse event 8(2%)
Protocol violation 7 (2%) Protacol violation 2 (=1%)
Physician decision 3 (1%) Physician decision 5(2%)
Entry criteria not met 3(1%) Entry criteria not met 0 (0%)
Lack of efficacy 2 (1%) Lack of efficacy 0 (0%)
Lost to follow-up 0 (0%) Lost to follow-up 2 (<1%)
Sponsor decision 1(<1%) Sponsor decision 0 (0%)
Death 1(<1%) Death 0 (0%)
Completed 264 (84%) Completed 275 (86%)
Analyzed (Per-protocol) 247 (78%) Analyzed (Per-protocol) 263 (82%)

Michaela Diamant et al. Dia Care 2014;37:2763-2773

©2014 by American Diabetes Association

American
Diabetes
.Association.



@ Exenatide ¥ Lispro
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SUPPLEMENTARY DATA

Supplementary Figure 3. HEypoglycemia

A
B Exenatide N Lispro
100+
— 804
=
§ 604
% 40-
204
0-
B Minor Major Non-nocturnal Nocturnal

-

ic episode (%)

A

i

8 8 2 8

Patients with at least 1

hypoglycem

2-4 46 6-8 8-12 12-15 1518 18-21
Time (week)

Panel A shows incidence of hypoglycemia in the as-tmeated population (IN=627). The incidence was
sigmificantly different berween the exenarde and lispro groups for minor (*p=0.004) and non-noctumal
(Tp=0.001) hypoglycemia_

Panel B shows the percentzsge of patients with symptoms of hypoglycemis in the as-reated populaton,
and the number of hypoglycemic episodes duning the course of the smdy.

C2014 Assevican Disk A isticn Pobbodend celine st Mip Voare dadetedg e org houkapagpbido: 10 231760 1 408 TA/THC 1




Glisemik Degiskenlik Acisindan Karsilastirma
Kisa etkili Analog Insiilin (Lispro) vs. Glp1 Analogu (Exanatide)

Glucose Variability in a 26-Week ™ fAmsUsar Talinestigators®
Randomized Comparison of

Mealtime Treatment With

Rapid-Acting Insulin Versus

GLP-1 Agonist in Participants

With Type 2 Diabetes at High

Cardiovascular Risk

Diabetes Care 2016;39:973-981 | DOI: 10.2337/dc15-2782
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; il
-4.8 Figure 3—A: Means of mean values from continuous glucose measurements per 24-h periods for
6.00 _ BBI and GLIPULIN treatment group. B: Primary outcome measure of group mean change in CV
: Weeks from Randomization and differences for other measures of glucose variability between treatment groups.

Figure 2—Baseline and on-trial measurements of A1C (A) and change in participant weight (B)
for BBl and GLIPULIN arms.



Sonuc

* Hipoglisemi ve kilo artisi glisemik kontrol gibi 6nemlidir.

* Tip 2 diyabet tedavisinde kisa etkili insulinler
olabildigince az ve diuistik dozda kullanilmahdir

 Onumiizdeki ddnemde uzun etkili insdlinler ve GLP-1
analoglari tedavi algoritmasinin her basamaginda daha
cok kullanilacaktur.






Short acting Rapid acting

Rapid-acting
insulin analogue . Recombinant
1996 2006 Fast-acting insulinplus
Exubera inhaled insulin aspart hvaluronidase
insulin
. i (Wt 2075 Recombinant
First -:! mu:a_l insulin BioChaperone
use of insulin Biosynthetic Afrezza inhaled plus EDTA lispro
1944 human insulin insulin 2015
1952 ‘
1920 1940 1960 1980 2000 2014 2015 Future >
1950 2013
NPH insulin Degludec Glargine
U300 Smart
1 Lent .2{?14. insulin
953 Lente Biosimilar
Insulin 2000 glargine PEGvlated

Long-acting  Insulin insulin

kaRgracting insulin analogue



Yeni instlinler




ULTRA HIZLI INSULINLER

labetes, LLC

(_‘v?Th ermalin 'i
(4 : i '

Fluorolog™ is a rapid-acting,
ultra-concentrated (U-500)
analog for the treatment of
type 2 diabetes mellitus patients
with high insulin resistance.

ULTRA FAST ACTING INSULIN ASPART (FlAsp)

BBIODEL _ VpRANDIAL INSGL NG

|
FIAsp = Faster-Acting Insulin Aspart mh 3 PRANDIAL INSULIN |
m EIRTR!C ACID
company . ( REKS Sin tace charges on
announcement ._ ‘“‘ w O < prevenl;i:nn T:ano';;‘::éziion
Novo Nordisk completes phase 3a trialé'grﬁaﬂng > :
faster-acting insulin aspart with NovoRapid® in people L EDTA
with type 1 and type 2 diabetes -~ - Chelates zinc/ destabilizes Bl

the insulin hexamer

Bagsvaerd, Denmark, 25 March 2015 - Novo Nordisk today announced headline

results from the final phase 3a trials for faster-acting insulin aspart, onset® 1 and 3 M a s 0
onset®2. The trials investigated the efficacy and safety of faster-acting insulin aspart - 9 a
compared with NovoRapid® (insulin aspart) in 3 basal-bolus regimen in people with typ r?TOteé il‘c:h('.al
1 and type 2 diabetes, respectively. olerability



VIAject

* EDTA ve sitrat eklenerek hexamer olusumu
onleniyor

Human Insulin: BIOD Formulations: BIOD Formulations:
Hexamer formation EDTA— Zn chelation Citrate masks charges




VIAject

* 10 saglikli bireyde =4
oglisemik klemp
calismasi ,

* Daha hizl etkili

e Etki stiresi analoglarla f

ayni



VIAject

e Daha hizli etkili

* Analoglara

uygulandiginda daha
hizli etki

L Humalog® ¥ NovolLog® = Apidra®

— Humalog® plus — NovolLog?® plus — Apidra®plus EDTA
EDTA and citrate EDTA and citrate 120 and citrate

n
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Hyaluronidaz+kisa etkili instlin

emilim ve etkisini
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Ultra-short acting insulin

* FiAsp
— Ins.Aspart + Nikotinik asit + Arginin
— EMA ve Kanada ilag¢ 6rgltl tarafindan 2017 onayli
— Etkisi daha hizl baslhyor(Analog kisa etkili ins.)

Diabetes Care. 2012 Nov;35(11):2140-7
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