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Enjektabl tedaviler

 Insilinler

* GLP1 reseptor agonistleri



Hizh etkili analoglar

Lispro

— Aspart

Glulisin

Kisa etkili analog

Regller

Orta etkili

NPH

Bazal insilin analoglari

Detemir

Glargin U100

Glargin U100 biobenzer
Glargin U300 (Toujeo®)
Degludeg

Premixed insilinler

— NPH/regliler
70/30

— Aspart/NPAsp:
30/70,50/50,70/30

— Lispro/NPLsp:
25/75, 50/50

Koformiilasyon

— DegludegAspart
70/30 (Ryzodeg®)



GLP-1'in etkileri

Pankreas Gastrointestinal
* B-hucresi: * Mide bosaliminda yavaslama
— Noral ve endokrin etki ile
glukoza bagimli insilin MSS

sekresyonu: gen

transkripsiyonu ve biosentez * Direkt ve vagal etki ile gida

_ B-hiicresine farklilasma alimini azaltir, tokluk hissini

: arttirir.
proliferasyon, neogenez S
. : *  Periferik ve santral
* a-hicresi antiapoptotik, proliferatif, ve
— Glukoza bagimli glukagon noroprotektif etkiler
inhibisyonu *  Norofonksiyonel defisiti
e §&-hiicresi: azaltir, 6grenmeyi arttirir ve

. hafizayi duzenler,
— Somatostatin sekresyonu Y




GLP-1'in etkileri-2

Hepatik

Glukoneojenez ve glikojenoliz
inhibisyonu

Glikojenez artisi

Hepatic insulin reseptor— GLUT2
kompleksinin endositozunda artis

insulin receptor substrate-1 artisi

Kas glukoz alimi ve glikojenezinde
artis

Yag dokuda GLP-1 lipolitik etki,
ama GLP-1RA ile glukoz aliminda

4

artis

Kardiyovaskiler

Kardiyoprotektif etki: direkt (GLP-1R)
ve indirekt (GLP1 metabolitleri)

infarkt alaninda kiiciilme

Duvar hareketlerinde ve LV
fonksiyonlarinda diizelme

Glukoz alim artisi

Sistemik vaskller rezistansta azalma
Endotel fonksiyonlarinda diizelme
Aterosklerozda gerileme

Renal Na ve su ekskresyonu

Kan basincinda azalma?

LDL ve TG de min azalma, HDL de min
artis



GLP-1 RA

Kisa etkililer Uzun etkililer
* Exenatid * Exenatid LAR
* Lixisenatid e Dulaglutid
e Liraglutid e Albiglutid
* Semaglutid

Insiilin ile kombine
* LixiLan
* |Deglira



Molekiil
Exenatide

Liraglutide

Lixisenatide
Exenatide LAR

Albiglutide

Dulaglutide
LixiLan

IDeglira

GLP-1 RA

Piyasa Adi
Bayetta®

Victoza®

Lyxumia®
Bydureon®
Tanzeum®
Trulicity®

Soliqua®
Xultophy®

Kullanim Sekli

5 ve 10 pg giinde 2 kez s.c

0.6,1.2,1.8 mg giinde bir kez
s.C.

10, 20 ve 30 ug glinde bir s.c.
Haftada bir 2 mg s.c.

50 mg haftada bir kez s.c.

0.75, 1.5 mg haftada bir s.c.
33mcg ve 50mcg/100 IU
3.6mg/100 IU

Ther Adv End Metab 2015



Kisa ve uzun etkili GLP-1 RA karsilastiriimasi

Etki Kisa etkili Uzun etkili
Yarilanma émrii 2-5 saat > 12 saat
Achik glukozu Daha zayif Gucla
Postprandial glukoz Gugla Daha zayif
Aclik insilin sekresyonu Zayif Guglu

PP insiilin sekresyonu Artma Artma
Glukagon sekresyonu Azalma Azalma

Mide bosalma zamani Uzama Daha zayif etki
Kan basinci Azalma Azalma

Kalp hizi 0-2 vuru/dak artis 2-5 vuru/dak artis
Viicut agirhigi -1-5 kg -2-5 kg
Bulanti %20-50 %20-40

Yavas gerileme

Daha hizli gerileme

Meier JJ. Nat Rev Endocrinol 2012;8:728-742.



6.1.2018
60 yasinda, erkek hasta, avukat.

3-4 aydir halsizlik, gece sik idrara kalkma tanimliyor.
Hipertansiyon disinda bilinen baska bir hastaligi yok.
FM: Kilo: 105, VKI: 35 kg/m2, BC: 120 cm, TA: 140/85 mmHg.
Kulandigi ilaclar: ACEI+HCT, atorvastatin ve ASA
AKS: 310 mg/dl, TKS: 200-300 mg/dl, Alc: %10.8,
Idrar: Sediment normal, MAU: 10 mg/g, Fundus: N
ALT: 33 IU/dI, LDL: 120 mg/dl, trigliserid: 340 mg/dlI
USG: Grade 3 hepatosteatoz, EKG: N



Hangi hastada hangi tedavi:

Alc temelli yaklasim




4. For patients without concurrent serious N ~ & L0y Forpatients with concurrent serious
" illness and al low hypoglycemic risk SRER T el I iliness and at risk for hypoglycemia

LIFESTYLE THERAPY (_jnclud’ing.ii\ﬂeﬂitallg Assisted Weight Loss)

Entry A1C < 7.5% Entry A1C > 7.5% Entry A1C > 9.0%

MONOTHERAPY*
DUAL THERAPY*
GLP-1 RA TRIPLE THERAPY*

 SGLT2i SGLT-2i v . lﬂsgle

+ DPP-4i MET v
MEJ 1 12D ar other .
o) A 1st-line : : TRIPLE
1st-line i S Basal insulin bt
a:‘erul i Basal Insulin ji?“,: 1 Therapy
2 na-ine 5 &
I Colesevelam agent DPP-4i

s Metformin

~ GLP-1 RA

(== ’H‘ =0

Bromocriptine QR + Colesevelam

i + Bromocriptine QR
= < ADD OR INTENSIFY
SU/GLN - AGI INSULIN
If not @l goal in 3 months = e— Refer to Insulin Algorithm
proceed ta 1Dual Therapy e -

If not at goal A 1
in 3 months =
procesd to
Triple Therapy

SU/GLN

iIf not at goal in

3 menths proceed

to or intensity
nelin thera oy :

insulin therapy Use with caution

Few adverse events andfor
aassible henefits

PROGRESSION OF DISEASE




Yeni tanili tip 2 diyabette tedavi

e ikili kombinasyon tedavisi

Al1C is 2%9 e Katabolik bulgular varsa (kilo kaybi,
ketozis) tedavide insulin yer almali.

Alc2%10

e instilin + noninsilin ajanlar
e Kombine enjektabl tedavi

ve/veya
AKS 2300 mg/dlI

ADA Standarts of Diabetes Care. Diabetes Care 2018;41(Suppl. 1)



Kombine enjektabl tedavi algoritmi

Initlate Basal Insulin
Usually with metformin +/- other noninsulin agent

Start: 10 U/day or 0.1=-0.2 U/kg,/day
Adjust: 10-15% ar 2-4 unjts once or twice weekly to reach FBG target
For hype: Date i & BUSE o clear reason for hypa

Bazal |nsuI|n ba;lanma5|

Genellikle metformin +/- diger noninsilin ajanlarla birlikte
Baslangi¢c dozu: 10 U/giin veya 0.1-0.2 U/kg/giin

Titrasyon: AKS hedefine ulasana dek
%10-15 veya haftada 1-2 defa 2-4 U

Hipo durumunda: Nedenini ara! Dozu 4 U veya %10-20 azalt!

advance to basal-bolus advance to Jrd injection

Y \

Start: 4 units, 00 U/ kg, or 10% Start: Add additional impection

bazal dose/meal. IF AN <BY before lunch

consicler & basal | Y unt T S T S S A
L If goals not met, consider Adjust T dosgs Dy -4 units o

Adjust # dosols) Ly T-2Unils OF | g | changing to alternative | | 10-15% Cnco o '~ & wikly L

10 "fnlf- ,_:,.,_:_._: o twice weekly to insulin regimen achigve SMB |

achiene SMBG target l-or h',,rpn A ]

For hypn- etermine anc .1 L ause; if mo clear reason

1 icdriess calse: o D ,_'=:_.'.| BaLORA "'_'-I | o gsponding dose

r hypo + orresponding dose by 2=4 units of IC': 20%

,l‘?'rl qIJF

ADA Standarts of Diabetes Care. Diabetes Care 2018;41(Suppl. 1)



START BASAL (Long-Acting Insulin)

A1C < 8% A1C> 8%

TDD 0.1

T

Begin prandial « Begin prandial
insulin before insulin before
largest meal each mesal

TDD 02-0.3U/kg. orsairai L

Or DPP-4i

.2 Urkg.

Insulin titration every 2-3 days o
to reach glycemic goal:

+ Fixed regimen: Increase TDD by 2 U
+ Adjustable regimen:
» FBG > 180 mg/dL: add 20% of TDD
« FBG 140-180 mg/dL: add 10% of TDD
« FBG 110-139 mg/dL: add 1 unit
« If hypoglycemia, reduce TDD by:
» BG <70 mg/dL: 10% - 20%

+ If not at goal, + 50% Basal /
progress Lo 50% Prandial
injections before TDD 0.3-0.5 U/kg
2 or 3 meals

« BG < 40 mgidL: 20% - 40% = Start: 10% of » Start: 50% of TDD
basal dose or inthree doses
5 units before meals
v v

Insulin titration every 2-3 days to reach glycemic goal:

* s
Glycemic Goal: » Increase prandial dose by 10% or 1-2 units if 2-h postprandial

. : : or next premeal glucose consistently > 140 mg/dL

» < 7% for most patients with 12D; fasting and premeal P B R L

BG = 110 mg/dL; absence of hypoglycemia - If hypoglycemia, reduce TDD basal and/or prandial insulin by:

« BG consistently < 70 mg/dL: 10% - 20%

* A1C and FBG targets may be adjusted based on patient's age,
duration of diabetes, presence of comorbidities, diabetic « Severe hypoglycemia (requiring assistance from another

person) ar BG < 40 mg/dL; 204 - 40%

complications, and hypoglycemia risk

(PRESS WRITTEN PERMISSION FROM AACE. DOl 10,4758/C5-2017-0153



Bazal etkili insullinler ve etki suireleri

Glargin U100 Detemir Glargin Degludeg
ve U300 U100/U200
Biyobenzerler
Etki baslangici 1.5+0.3 saat 30-60 dak 1.5%£0.3 saat 30-90 dak
Etki stresi 22-24 saat 22-24 saat >30 saat 42 saat
Ti/ 12.5 saat 6-8 saat 18-19 saat 25 saat
Steady state 3-5 gln 2-3 gln
Alc dusisu -0.4 (T1DM) -0.4 (T1DM)
(%)* -0.8 (T2DM) -1.3 (T2DM)
Kilo (kg) -0.6 (T1DM) +0.2 (T1DM)
degisimi +0.2 (T2DM)  -0.11 (T2DM)

* Glargin U100 ile karsilastirmali
Davis SN et al. Ther and Clin Risk Manag 2016;12:389-400.
Atkin S et al. Ther Adv Chronic Dis 2015, Vol. 6(6) 375—-388.



Karsilastirmalar

* Glargin ve detemirin glisemik kontrole etkisi NPH ile benzerdir.

ama NPH insuline gore daha az hipoglisemi ve nokturnal
hipoglisemiye neden olur.

* Glargin ve detemirin PK/PD degiskenligi NPH insiiline gore
dusuktur.

* Detemirin degiskenligi glargine gore dusuktur.
* Detemirin kilo arttirici etkisi glargine gore disuktar.

e Glargin tip 2 DM’ta tek doz genellikle yeterlidir, bazen 2. bir doz
gerekir, tip 1 diyabette 2 dozda daha iyi glisemik kontrol saglar.

 Detemirin tip 1 ve tip 2 diyabette iki doz uygulamasi gerekebilir.

* Glarginile glargin biyobenzeri basaglar insilinin glisemik
etkinligi, hipoglisemi riski ve kilo arttirici etkisi benzerdir.



instilin monoterapisi vs. insiilin + OAD kombinasyonu:
Etkinlik, kilo artisi, hipoglisemi

Insiilin + Insiilin + Insiilin + Insiilin + Insiilin +
Sulfonilire  Metformin Pioglitazon DPP4l aGi
Alc degisimi (%), -1; -0.9; Veri yok -0.4; -0.4;
p degeri <0.01 <0.01 0.01 <0.01
Kilo degisimi(kg); 0.4-1.9; -2.1; +3.8; (-0.7)—(+1.3); -0.5;
p degeri yok 0.01 0.01 yok 0.26
Hipoglisemi: Insdlin + sulfoniliire: 2.2-6.1 atak/olgu

instilin + Metformin: 2.0 to 2.6 atak/olgu
instilin + Pioglitazon: 15-90 vs. insiilin monoterapisi: 9-75 toplam atak

Bazal insiiline OAD eklenmesi glisemik kontrole katki saglar.
Total insulin gereksinimin azalmasi agisindan olumlu etkilidir.

Metformin kilo artisini 6nler.

SU hipoglisemi riskini arttirir.

(é[ Cochrane Vos RC et al. Cochrane Database of Systematic
lerary Reviews 2016, Issue 9. Art. No.: CD006992.

Cochrane & of Systematic Reviews



CU’de tedavi degisikligi

e Dusuk kalorili beslenme+fiziksel aktivite artisi
e Detemir 105x0.2=22 U

* Metformin 2x1000 mg, dapagliflozin 10 mg, atorvastatin 20
mg, ASA: 80 mg

* Glukoz takibi ve doz titrasyonu
13.4.2018

e Alc:%7, kilo: 95

e Son glargin U100 dozu 36 U






8.3.2012

65 yasinda kadin, ev hanimi
Ciddi hiperglisemi yakinmalari

2003 yilinda T2DM, hipertansiyon, dislipidemi, 2005’te sag
hemipleji, 2008’de kolesistektomi

Fizik Muayene: Kilo 74, VKi: 26 kg/m?2, Turgor azalmis, dil
kuru, KB: 170/100 mmHg, Nb: 100/dak/dilizensiz, sag kolda
kas glicli 3/5, her iki ayakta VD kayip, monoflaman alinmiyor,
distal nabizlar zayif aliniyor. Diger fizik muayene bulgulari
dogal



Laboratuvar bulgulari

Alc %11.1
AKS 431 mg/dl
Ure 68 mg/dl
SOME ARE DOCTORS Kreatinin 0.9 mg/dI
Mevcut tedavi CKD-EP] 65 mi/dak/1.73m?
« Glargin20U N
 Metformin 2000 mg AE 131 mEq/l
* Sitagliptin 100 mg K* 4.7 mEq/I
e Metoprolol, irbestartan+HCT MAU 90 mg/g
* Klopidogrel, Atorvastatin
* Alfalipoik asit, L-tiroksin, Sertralin TSH 0.012 |.lU/d|
Tg/AntiTg 0.1 ng/141U




llave tetkikler

GoOz: Proliferatif DR, fotokoaguilasyon

EMG: Aksonal duysal ve motor polindropati
Periferik arter Doppler: PAH bulgulari

EKG: NSR, iskemi bulgusu yok

Holter: AF ataklari

EKO: EF %60, LVH, LVDD



Durum tespiti

 T2DM: Kotu regule

 Makrovaskuler hastalik
— SVH
— PAH
— IKH ?
 Mikrovaskuler Hastalik
— Retinopati
— Noropati
— Nefropati



Algorithm for Adding/Intensi

START BASAL (Long-Acting Insulin)
A1C < 8% A1C> 8%

TDD 0.1-02U/kg  TDD 02-03U/kg

Insulin titration every 2-3 days %
to reach glycemic goal:

+ Fixed regimen: Increase TDD by 2 U
« Adjustable regimen:
» FBG > 180 mg/dL: add 20% of TDD
+ FBG 140-180 mg/dL: add 10% of TDD
+ FBG 110-139 mg/dL: add 1 unit
« If hypoglycemia, reduce TDD by:
» BG <70 mg/dL: 10% - 20%
« BG < 40 mg/dL: 20% - 404

*Glycemic Goal:

» < 7% for most patients with 1T2D; fasting and premeal
BG = 110 mg/dL; absence of hypoglycemia

« A1C and FBG targets may be adjusted based on patient's age,
duration of diabetes, presence of comerbidities, diabetic
complications, and hypoglycemia risk

P INTENSIFY (Prandial Control)

Her 6giuinden once prandiyal
insulin

Total doz: 0.3-0.5 U/kg

%50 bazal, %50 prandiyal
Titrasyon: 2-3 guinde bir, 2.
saat TKS diizeyine gore 1-2U
veya %10 arttir.
Hipoglisemi:<70 ise %10-20,
<40/agir ise %20-40 azalt.

« Severe hypoglycemia (requiring assistance from another
person) ar BG < 40 mg/dL: 204 - 40%




Kombine enjektabl tedavi algoritmi

Initlate Basal Insulin
Usually with metformin +/- other noninsulin agent

Start: 10 U/day or 0.1=-0.2 U/kg,/day
Adjust: 10-15% or 2-4 units once or twice weekly to reach FBEG target
For hypo: Determine & address cause f no clear reason for Py

| & dose by 4 units or 10-20%

I AT not controlied, consider
combination injectable therapy

| Maijor 6giine tek doz hizli
etkili insulin ekle: | Y 3 p Y

Baslangic: 4U, 0.1 U/kg ce dal
veya bazal dozun %10°u. | E———————
Alc <968 se bazal dozunu R

ayni miktarda azalt, [
Titrasyon: Hedefe et ragman | | forypo. s comespong
ulasana dek haftada 1-2 - |

kez 1-2 U veya %10-15 sdvance o 1 et

arttir J

Hipo: Nedenini arastir, _ : .

bulamazsan 2-4 U veya start: Akt e ctn

If goals not met, consider Adjust: # coses by 1-2 units or

%10_20 dzd It' changing to alternative = | 10-12% oncoorl WEERY 1O
Hedefe ulasamazsan = or hypoc
bazal-bolus tedaviye gecg.

Far hypo: De
address cause; if no clear reason
for hypo, 4 cormesponding dose
By el i My

TTME 2l

ADA Standarts of Diabetes Care. Diabetes Care 2018;41(Suppl. 1)



Planlanan diyabet tedavisi

e Hospitalizasyon, sivi ve elektrolit replasmani, iv
instlin inflzyonu 24 saat sureyle

* Yogun insiilin tedavisi:
— Bazal: Glargin 24U
— Bolus: 4+4+4
— Sitagliptin, gliklazid kesildi.
— 4 kez kapiller glukoz takibi ve doz titrasyonu



11.10.2013

Glargin 38 U, Aspart 8+10+10 U

Alc: %8

Sabah AKS: 80-160 mg/d|

Aksam AKS: 180-250 mg/d|

TKS: 120-200 mg/d|

Haftada 2-3 kez gece hipoglisemisi

Kreatinin 1.02 mg/d|, CKD-EPi: 58 ml/dak/1.73m?2
MAU: 40 mg/g kreatinin



Tedavi degisikligi ve izlem

e Glargin Aksam dozu %10 azaltildi ve sabaha kicuk bir
doz eklendi: Glargin 6+34 U

Tarih Alc (%)
13.2.2015 7.8
20.1.2015 7.2
15.9.2015 6.5
25.4.2016 8.9
3.11.2016 7.6




2.5.2017

Son 3-4 aydir haftada 1-2 kez gece hipoglisemisi

Hafiza kayb, ilgisizlik, istahsizlik

Alc %6.98, CKD-EPI: 58 ml/dak/1.73m?
Glargin: 8+38

Aspart: 6+10+10



Fazla iyi glisemik kontrol
Sik hipoglisemi

Gece hipoglisemileri
Kognitif disfonksiyon



Bazal insulinlerin ozellikleri

Glargin U100 Detemir Degludeg
ve U100/U200
Biyobenzerleri

Etki baslangici 1.5+0.3 saat 30-60 dak 1.5£0.3 saat 30-90 dak

Etki sUresi 22-24 saat 22-24 saat  >30 saat 42 saat

Ti/ 12.5 saat 6-8 saat 18-19 saat 25 saat

Steady state 3-5 gin 2-3 gln

* Glargin U100 ile karsilastirmali

Davis SN et al. Ther and Clin Risk Manag 2016;12:389-400.
Atkin S et al. Ther Adv Chronic Dis 2015, Vol. 6(6) 375—-388.



Glargin U300’Uin diger bazal insulin tedavileri ile karsilastirmali

etkinlik ve guvenliligi: network meta-analiz

Alc degisimi L |

A n Lower Crl Upper Crl
GLA-300 vs. DET ; 4 { - 083 - 397 0.236
GLA-300 vs. NPH f 4 { 0.013 - 282 0.316
GLA-300 vs. DEG f 4 { -118 -418 0.195
GLA-300 vs. PREMIX f # | 0.257 - 042 0575

-0 -08 -06 -04 -02 00 02 04 06 08 10
Favours GLA-300 <— —-> Favours the comparator

**[statistiksel olarak anlamli Freemantle N et al. BMJ Open 2016;6:e009421



U-300 kullanan olgularda 24 saatlik glukoz seyri

= 0-12 hours 12-24 hours

2 2-

D Average GIR
E 1 il L e = e R el o N e S N R o e T e
o

- 29% 24% 23% 23%

I | I | I

0-6 hours 6-12 hours 12-18 hours 18-24 hours

Becker RHA et al. Diabetes Care 2015 Apr; 38(4): 637-643



Adv Ther @ CrossMark
hitps:/fdot.org/10.1007/512325-017-0651-3

ORIGINAL RESEARCH

Treatment Dosing Patterns and Clinical Outcomes
for Patients with Type 2 Diabetes Starting or Switching
to Treatment with Insulin Glargine (300 Units

per Milliliter) in a Real-World Setting: A Retrospective
Observational Study

Shaloo Gupta - Hongwei Wang - Neil Skolnik - Liyue Tong -
Rvan M. Liebert - Lulu K. Lee - Peter 5tella - Anna Cali -
Ronald Preblick

Received: October 26, 2017
@ The Author(s) 2017, This article is an open access publication

* Retrospektif gdzlemsel ¢alisma

# Daha 6nce insiilin tedavisi almayan 390 T2DM olgu (Gla300: 298,
Gla100:92 olgu) ve

* Gla-100 veya detemir tedavisinden Gla-300 tedavisine gecis yapan 163
hasta calismaya dahil edilmis. (%72.4 Gla-100, %27.6 Detemir tedavisi)

Shaloo Gupta et. Al., 2018 Jan. Adv Ther, doi 10.1007/s12325-017-0651-3
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U300 tedavisine gecis sonrasinda glukoz kontrolii ve
hipoglisemi riskinde azalma
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Shaloo Gupta et. Al., 2018 Jan. Adv Ther, doi 10.1007/512325-017-0651-3.



Degisiklik

15.1.2018

e Glargin U300 ve total dozda hipo nedeniyle %10
azaltma: 40 U

e Aspart: 8+10+10 U

12.4.2018

* Alc: %/.3

e Gece hipoglisemisi yok

* Gunduz hafif hipoglisemi ayda 1-2 kez.






T.E.

* 62 yasinda, erkek, tekstilci

e Her iki ayakta uyutmayan yanma ve elektrik carpmalarindan
yakiniyor.

* 12 yildan beri bilinen T2DM. Hipertansiyon, dislipidemi, tc¢
damar by pass.

e Aclik ve tokluk KS 180-320 mg/dl, Alc %8.6.

e Tedavi: Levemir 16+56U, metformin, rosuvastatin,
valsartan+HCT, ASA, metaprolol, pregabalin, alfalipoik asit.



Evde glukoz takibi sonuclari

Giin [Sabah |Ogle
ag tok
1 165 188

264

.

179

Aksam |Gece
tok




Kombine enjektabl tedavi algoritmi

Initlate Basal Insulin
Usually with metformin +/- other noninsulin agent

Start: 10 U/day or 0.1=-0.2 U/kg,/day

Adjust: 10=15% or 2=4 units once or twice weekly to reach FBG target

For hypo: Determine & address cause f no clear rea

o tenp R Iki doz karisim insiilin
éﬂﬂil:::lziq:jﬁ:hf:::::;y ka hvaltl ve akam

; v yemegi oncesi):
apid-a || Baslangic: Bazal dozunu
2/3-1/3 veya 1/2-1/2 bal,
sabah ve aksam ver.
1053 ane o twics ek Titrasyon: Hedefe
Pectupatuirinond | gt L wk S ulasana dek haftada 1-2

address cause; if no clear reason insulin regimen

| B oo meede | kez 1-2 U veya %10-15

Start: 4 units, 0.1 U/kg, or 10%
basal dose. If AIC <B8%, consicler

# basal by same amount

If AMC mot controdled,
advance to basal-bolus a rttl r

Y | Hipo: Nedenini arastr,
e bulamazsan 2-4 U veya
%10-20 azalt.
Hedefe ulasamazsan

ogleye ayni prensiple
ackiross couse: o clawr roason Ucuincii bir doz ekle.

for hypo, # corresponding dose
| by 2-4 units or 10-20%

Start: 4 wnits, 0 U/ kg, or 10%
bazal dose/meal. IF AN <BY

consicler & basal by s

. If gzals not met, consider
A_d}_l-:S_t! * dosels) by -2 Unils oF | «g— changing to alternative
10=15% ance or bwice weekly to insulin regimen

achiene SMBG target

aclddroess cawse; if r

ADA Standarts of Diabetes Care. Diabetes Care 2018;41(Suppl. 1)



* Hizh etkili analoglar * Bazal insulin analoglari

— Lispro — Detemir
— Glargin U100
— Aspart — Glargin U100 biobenzer
— Glulisin — Glargin U300
* Kisa etkili analog — Degludeg
— Regiiler * Premixed instlinler

* NPH/regiller
e Aspart/NPAsp:
— NPH * Lispro/NPLispro
* Koformilasyon
* DegludegAspart 70/30

* Orta etkili analog



Kisa ve bazal etkili insulin koformulasyonu

Degludeg/Aspart

Etki baslangici Aspart insuline bagl pik
etki ~80 dakikada

Etki sUresi Degludeg ile bazal etki
stabil ve 24 saatten uzun

T/ Bildirilmemis

Steady state 2-3 gln

Atkin S et al. Ther Adv Chronic Dis 2015, Vol. 6(6) 375—-388



Insiilin kullanmakta olan T2DM’ta IDegAsp:

BOOST TWICE-DAILY vs Bazal-Bolus

HbA, \( APG N
9,0 - ) r 75 10,0 - - 180
Tedavi farki: - 72 Tedavi farki: | les
8,5 o non-inferiorite ! 9,0 .-
dogrulanmamistir I 22 ETD: 0'73_1 mTOI/L - 156
8,0 - ETD: %0.18 puan [-0.04; z S 8,0 [-0.97;0.34] | 1445
g e [ % g NS 13263
< NS 60 3 i j o
&7 rs57 3 E 70 1203
= b [(a]
T 54 3 2 S
7,0 1 O < 601 I IDegAsp BID (n=138) - 1082
- 96
6,5 48 5,0 o -
1 i ] lDeg OD + IAsp (n=136) doa
0'0 L] L) L) L) L) L L L L L L L ? 0 0'0 L] L] L] L] L] L] L] L] L] L] L] L] L] ?0
0 4 6 8 10 12 14 16 18 20 22 24 26 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Zaman (hafta) Zaman (hafta)
VAN J
o Dogrulanmis hipoglisemi \( 28 Dogrulanmis noktiirnal hipoglisemi )
& . € l
_B7 . IDegAsp ile %19 daha 39,7 -
&2 disiik oran =¥
® 56 - . . 29,6 -
52 ERR: 0.81 [0.61; 1.07] 23
o - — -
8 55 NS i és
£ 3 N —
=1 : ,4 -1 .
é",'é 3 %@ IDegAsp ile %20 daha
5 . i?'B I disiik oran
g,,‘;Z T E 9,2 1 ERR: 0.80 [0.50; 1.29]
(a) %1 - o -8,1 - NS
< 2o
0 - T T T T T T T T 1 :g 5@,0 - T T T T T T T T T 1
0 4 6 8 10 12 14 16 18 20 22 24 2 8L 0 2 4 6 8 10 12 14 16 18 20 22 24 2
Zaman (hafta) Zaman (hafta)
VAN J

Rodbard et al. Diab Obes Metab 2016;18:274-¢



Hastada tedavi degisikligi

* |DegAsp 72U/2=36 + 36 U basland..

e Sabah+aksam aclik glukoz 6lcimleri istendi.

e Doz arttirrmi konusunda egitim verildi.

* 4 ay sonra kontrole geldiginde Alc %7.2 bulundu.
Son insiilin dozu 32+36U



B.T.

e 42 yasinda erkek hasta, 3 yildir bilinen T2DM
* Uyku apnesi, halsizlik ve sinirlilik tanimliyor.

* Metformin 2000 mg, pioglitazon 30mg, glargin insulin 40 U,
lispro 3 kez 20 U

* Bariatrik cerrahi istiyor.

 FM: 110 kg, BMI: 36 kg/m?, BC: 120 cm, TA: 160/100 mmHg.
Baska bir 6zellik yok.

e Alc: %9, Trigliserid: 1000 mg/dl, Tim glukoz degerleri 200-350
mg/dl.

e Batin USG: Grade 3 hepatosteatoz.
e EKG: N



Glycemic Control Algorithm

For patients without concurrent serious
illness and al low hypoglycemic risk

For patients with concurrent serious
" illness and at risk for hypoglycemia

Entry A1C < 7.5%

MONOTHERAPY*
s Metformin
~ GLP-1 RA

s SGLT-2i

If nol gl goal in 3 months
proceed ta 1Dual Therapy

PROGRESSION OF DISEASE

OPYRIGHT %1 20158 AACE MAY NOT BE REPRODUCED IN ANY FOTRM WITH

LIFESTYLE THERAPY (!ncluding.ii\ﬂeﬂitallg-AssiSted-Weigthosé)

Entry A1C > 7.5%

$  DUAL THERAPY*
~ GLP-1RA
~ SGLT-2i
~ DPP4i
A2

1st-line
agentl

Basal Insulin

Colesevelam

(== ’R =0

Bromocriptine QR

; SU/GLN

Entry A1C > 9.0%

TRIPLE THERAPY*

MET / SGLT-2i
or other A ad
' Basal insulin
~ DPP-4i
/ Colesevelam
 Bromocriptine QR
- AGI

SU/GLN

iIf not at goal in

~ GLP-1RA

ESS WRITTEN PERMISSION FROM AACE. OC

DUAL INSULIN
Therapy +
’ Other
Agents

TRIPLE
Therapy

ADD OR INTENSIFY
INSULIN

Refer to Insulin Algorithm

Use with caution

1 10, 4258/C5-2017-0153



Renal Effects

Efficacy® Hypoglycemia ww Oral/sQ Additional Considerations
U Progression of DKD DasingiUse considerations
High Mo Meutral Patential Meutral Lerw Dral Mewtral = Contraindicated * Gastrointestinal side effects common
(Patential for Benehit with eGFR <30 diarrhes, nawiea)
Modest Losd) *  Potential for B12 deficiency
— Intermediate Mo Loss Benefit: Benefit: High Oral
SGLT-2 Inhibitors il chragiotin
empagificzint emypaglifiazin |
|
|
| FDA Blackbox:
Nétral: Tiroid C-hiicre tm riski
. _, * High 50 . id: < q . .
GLP-1 RAs Yiiksek Yok Lixisenatid 9 Yarar: Exenatid:eGFR<3 | (1jra-, albi-, dulaglutid,
D . . 0 kullanma! .
; Liraglutid " . exenatid/-LAR)
exenatid/L Yiiksek " Lixisenatid: * Gi YE sik (bulanti, kusma
AR eGFR<30 dikkat! di ! ¢
e * RY varsa YE riski |a.re) . .
Yarar: artar! Enjeksiyon yeri
Liraglutid reaksiyonu
?Akut pankreatit riski
DPP-4 inhibitors Intermediate Mo Mewtral Neutral Potential Risk: High Cral Renal dose sdfustment
saxagiiptin, | required; can be uied in
alogliptin renal impairment
Thiazolldinediones High Mo Gain Patential Benefit: Increased Risk Lowr Cral Weutral Ko dose adjustment I *  FDA Black Boxz Congestive heart
ploglitazone required fadure [ploglitazone, rosiglitazone)
Generally nat
recoumamiensded i renal = Fluld retention {edema; hewrt
Impalmaent dua to Failure}
patential for | = Benefitin NASH
i retention [ = Risk of bone fractures
- ﬂlamnnmm{oghm
*  PLOLcholesterod (rosiglitazcne)
Subfanylureas High Yos Gakn Meutral Meutral w | ol Mewtral Glyburkde: not = FDA Specisl Warning on increased
[2hd Generation) | recommended riak of cardicvarcular martality
Glipizide & glimepiride: bazed on studies of an older
Initiate conservatively to sulfomdurea [folbutamide)
weid hypaghycemia
Insulin Human Highast Yoy Gain Meutral Hewtral Low 20 Hiutrad Lowver insulin doses ®  Injection site reactions
bnsuilin requised with a = Higher risk of hypoglycemia with
decreass in ¢GFR: litrate Iruarman insulin (NFH or premixed
% perclinical response farmulations) vs. analogs
Analogs Hig =

ADA Standarts of Diabetes Care. Diabetes Care 2018;41(Suppl. 1)



GLP-1 RA

Kisa etkililer Uzun etkililer
* Exenatid * Exenatid LAR
* Lixisenatid * Dulaglutid
* Liraglutid e Albiglutid
* Semaglutid

insilin ile kombine
 LixiLan
* |Deglira



Glucagon-like peptide analogues for type 2 diabetes mellitus
(Review)

Shyangdan DS, Royle P, Clar C, SharmaP, Waugh N, Shaith A

THE COCHRANE
COLLABORATION®

Thisisareprint of aCochranereview, prepared and maintained by The Cochrane Collaboration and published in TheCadhraneLibrary
2013, Isue 7
http://www.thecochrandibrary.com



Cochrane Analizine Dahil Edilen Calismalar

17 Calisma; n=6899; max ¢alisma suiresi 30 hafta

4 ¢calisma exenatid ile:
* 2 doz /giin vs. haftada bir exenatid,
* Haftada bir exenatid vs. insulin glargine

* Haftada bir exenatid vs. sitagliptin ve pioglitazone
8 calisma liraglutide ile:
* Liraglutid vs. exenatid, roziglitazon, glargin, sitagliptin ve glimepirid
2 taspoglutid vs. plasebo
1 lixisenatid vs. plasebo
1 albiglutide vs. plasebo
1 LY2189265 vs. plasebo



Alc degisimi

Analysis 20.1. Comparison 20 GLP-1 agonist versus GLP-1 agonist, Outcome 1 HbA1c.

Review: Glucagon-like peptide analoguesfor type 2 diabetes mellitus
Comparison: 20 GLP-1 agonist versus GLP-1 agonist

Outcome: 1 HbAlc

Mean Mean
Sudy or subgroup Exenatide 10 gBID Other GLP1-agonist Difference Weight Difference
N  Mean(D) N  Mean(D) IV,Random,95% Cl IVRandom,95% Cl
1 versus Liraglutide
L - LEAD 6 Buse 2009 231 -0.79 (1.22) 233 -112(122) —- 100.0 % 0.33[011,055]
Subtota (95% ClI) 231 233 E 100.0 % 0.33[ 0.11,0.55]
Heterogeneity: not applicable
Test for overadl effect: Z = 291 (P = 0.0036)
2 versus Exenatide 2 mg once weekly
E- Blevins 2011 123 -09(111) 129 -16(114) —— 50.0 % 0.70[ 042,098 ]
E- Drucker 2008 147  -15(121) 148  -19(122) —i— 500 % 040[ 012,068 ]
Subtotal (95% ClI) 270 277 E 100.0 % 0.55[ 0.26, 0.84 ]

Heterogeneity: Tau? = 0.02; Chi2 = 2.24,df = 1 (P= 0.13); I> =55%

Test for overadl effect: Z = 367 (P = 0.00025)

-1 -05 0 05

1

Favours exenatide 10 g Favours Other GLPL

Cochrane Library 2013



Alc <%7 olgularin orani

Analysis 20.2. Comparison 20 GLP-1 agonist versus GLP-1 agonist, Outcome 2 HbA1lc < 7%

Review: Glucagon-like peptide anadogues for type 2 digbetes mellitus

Comparison: 20 GLP-1 agonigt versus GLP-1 agonist

Outcome: 2 HbAlc< 7%

Sudy or subgroup Exenatide 10 gBID Other GLP1-agonist Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
1 versus Liraglutide
L - LEAD 6 Buse 2009 99/231 126/233 —M—- 100.0 % 0.79[ 066,096 ]
Subtota (95% Cl) 231 233 — 100.0%  0.79[ 0.66, 0.96 ]

Tota events. 99 (Exenatide 10 g BID), 126 (Other GLP1-agonist)

Heterogeneity: not applicable
Test for overal effect: Z = 240 (P= 0.017)
2 versus Exenatide 2 mg once weekly

E- Blevins 2011 37/123
E - Drucker 2008 79/130
Subtotal (95% Cl) 253

Total events. 116 (Exenatide 10 g BID), 174 (Other GLP1-agonist)

751120  B—— 458 % 052 038,070]
99/129 —— 542 % 079 [ 067,094 ]
258 | — | 100.0%  0.65[ 0.42, 1.01]

Heterogeneity: Tau® = 0.09; Chi? = 636, df = 1 (P= 001); I> =84%

Test for overal effect: Z = 1.91 (P = 0.056)

05 0.7 1

Favours Other GLP1

15 2
Favours Exenatide 10 g




Kilo degisimi

Analysis 20.5. Comparison 20 GLP-1 agonist versus GLP-1 agonist, Outcome 5 Weight change.

Review: Glucagon-like peptide andoguesfor type 2 digbetes mellitus
Comparison: 20 GLP-1 agonist versus GLP-1 agonist
Outcome: 5 Weight change

Mean Mean
Sudy or subgroup Exenatide 10 gBID Other GLP1-agonist Difference Weight Difference
N  Mean(D) N  Mean(D) IV,Random,95% ClI IV,Random,95%Cl
1 versus Liraglutide
L - LEAD 6 Buse 2009 231 -287 (502) 233 -324 (504) 100.0 % 037 [-055,129]
Subtotal (95% CI) 231 233 100.0 % 0.37[ -0.55, 1.29 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.79 (P = 043)
2 versus Exenatide 2 mg once weekly
E- Drucker 2008 147 -36(6.1) 148 -3.7 (6.1) 100.0 % 010[-1.29,149]
Subtotal (95% Cl) 147 148 100.0 % 0.10 [ -1.29, 1.49 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.14 (P = 0.89)
-4 -2 0 2 4

Favours Exenatide 10 g Favours Other GLPL




BEGIN:Victoza add on

Bazal inslilin ile kontrol edilemeyenlerde liraglutidin etkisi

e |deg+lira+tmet vs. Ideg+Asp+met
* Insiilin degludeg + liraglutid:
— Alc duslisu: %0.74

— Kilo farki: -3.75

— Gece hipoglisemisi ve total hipoglisemi sikhginda fark:
%87.

— GIS YE farki lira+ldeg grubunda daha fazla ama gecici.

Montanya 2014



Tedavide Degisiklik

e Kalori kisitladi.
e Sitagliptin kesildi, pio ve met devam ettirildi.

e Liraglutid 0.6 mg baslandi, 1.2 mg’a arttirilinca total
instlin dozu %10 azaltildl.

e Liraglutid 1.8 mg’a arttirildu.

e Lispro 15 glin icinde azaltilarak kesildi.

e 15 gilinde 6 kg verdi. Trigliserid 350 mg/d|I.
* KS regule seyrediyor.



Uzun etkili GLP1-RA?



Efficacy and Safety of Once-Weekly Dulaglutide Versus Insulin

Glargine in Patients With Type 2 Diabetes on Metformin and

HBA 4~ Change fiom Basealine (% LS Mean = SE)
o
o

] Dudaglutide 15 mp
Dutagiutide Q.75 mQ
A2 Glargne

52 weeks

Glimepiride (AWARD-2)

B ® - Dulaglutide 1.5 mg
Dulaglutide 0.7 mg
B4 —&— Glargine
78 weeks 5
807 g\
g s
el NN o 8
= ! —_— = T
4 74 v X 2 i_ _% % 1
-{U 72 A #I- ) --é_ é
3 1o § &3 i3
B8 "
66
B4 ' : : - ' ' -
o 14 25 3 44 52 65 78

Time {Weeks)

A1C degisimi

Giorgino F et al. Diabetes Care 2015;38:2241-2249




AWARD-2 Calismasi
Hipoglisemi verileri

Dulaglutid | Dulaglutid
1.5 mg 0.75 mg

Total (%) 55.3 54.4 69.1 0.001*

Total 5.2%* 4.8 7.9 0.002*
(atak/hasta/yil)

Nokturnal 0.9 0.7 2.1 0.001*
(atak/hasta/yil)

Giorgino F et al. Diabetes Care 2015;38:2241-2249



AWARD-2 Calismasi

Kilo degisimi verileri

: | E#"‘Iﬁ% e
A

1T

5-1' -I:'; 3.3 * " T :'I' ? =
: ‘—1 i
e SRS

&
o -

024 B 14 20 26 35 44 52
Time {Wesks)

Giorgino F et al. Diabetes Care 2015;38:2241-2249



Once-weekly dulaglutide versus bedtime insulin glargine,
both in combination with prandial insulin lispro, in patients
with type 2 diabetes (AWARD-4): a randomised, open-label,

phase 3, non-inferiority study.

A B
3 Dulagiutide 15mg [ Dulagiutide 0-75myg [ Glangine
T —T T T[T —— [T —— 1 © -8 Dubglutide 15mg 749
—i— Dulaghride ':l]-f.5rng
03— 22 _ —— Clargine
7 04 44 7 e
ﬁ_ - [ e I
E og A ﬂ' — fud F
Tt e g Bt
'E a8 s § &
z [ 3 Lsas 3
= 10 —-11 & B ——y *'g
= o 3 I
B = J— £
;_ 124 131 F 2 e 15'2' i
= —14 I J_ -511'3 153 i >
- 5 - 45
-1 J. !5§1u LJ.iE. 143 —-I75
164 L7 -
18 . 137 £ . . 421
. ¥ [} I3 i L
Tirme jweeks) Timne pareeks)
e L] [
A1C degisimi

Blonde L. Lancet 2015; 385: 2057-66.



Sabit doz bazal insulin + GLP-1 RA
kombinasyonlari: Metaanaliz

8 calismaya katilan 5732 olgu.

* Bazal instlin=»Bazal + GLP-1 RA hazir kombinasyon
— Alc'de %0.72 azalma (%95 Cl -1.03 -0.41)
— Agirlikta 2.35 kg azalma (%95 Cl -3.52 -1.19)
— Hipo riskinde azalma (OR 0.7)
— Bulanti yakinmasinda artis (OR 6.89)

* GLP-1 RA =»Bazal + GLP-1 RA hazir kombinasyon
— Alc’de %0.94 azalma (%95 Cl -1.11 -0.7)
— Agirlikta 2.89 kg artma (%95 Cl 2.17 — 3.61)

Liakopoulou et al. Endocrine. 2017 Apr 12. doi: 10.1007/s12020-017-1293-6.



Tip 2 diyabet tedavisinde GLP-1 reseptor agonisti ile
bazal insulin kombinasyonunun yeri: Metaanaliz

* 15 calisma (N=4348)

* Diger tedavilere gore HbAlc farki -%0-44 (95% Cl —0-60 -
-0-29)

 Hedef HbAlc %7-0'ye ulasma orani yuksek (RR 1:92; 95% ClI
1-43 - 2-56)

* Hipoglisemi riski diisuik (0-99; 0-76 - 1-29)
* Ortalama kilo kaybi: -3:22 kg (-4:90 - -1-54)

e Bazal-bolus insulin tedavisine gore: HbA1c -%0-1 (-0-17 -
-0-02), hipoglisemi riski diisuk (0-67, 0-56 - 0-80), ve kilo
azaliyor (-5-66 kg; -9-8 - -1-51).

Conrad et al. Lancet 2014



Bazal etkili inslilin - GLP-1 RA koformiilasyonu

Degludeg/Lir Glargin/Lixis

aglutid enatid
Xultophy® Soliqua®

Lira: 8-12 saat Lixi: 2.1 saat

Etki stresi Degludeg ile bazal KeEL=ALNIEEELIL
etki stabil ve 24 24 saat bazal etki

saatten uzun.

Ty ira: 13 saat
Steadystate  2-3 gin

Tmax

Atkin S et al. Ther Adv Chronic Dis 2015, Vol. 6(6) 375—-388



IDeglLira DUAL I ve | ext CALISMALARI

AHbA,. ETD (95% Cl)

Trial; other therapy Treatment arm (n)  FAS/SAS (%h) p-Value

DUAL | [23]
Met + pio

DUAL | extension

[24,25]
Met + pio

Vedtofte et al. EXPERT OPINION ON DRUG SAFETY, 2017 VOL. 16, NO. 3, 387-396

IDeglira

IDeg
Lira

|DegLira

IDeg
Lira

833/825
413/412
414/412

833/825

413/412
414/412

-19
-14
-13

-14
.

vs. IDeg:
—0.47
(—0.58;
—0.36),
<0.0001;
vs. Lira:
—0.64
(—0.75;
—{0.53)
<(0.0001
vs. IDeg:
—0.46
(-0.57;
—0.34)
<0.0001;
vs. Lira:
—0.65
(—0.76;
—0.53)
<(0.0001



Efficacy and Safety of LixiLan,a Titratable Fixed-Ratio Combination of Insulin

Glargine Plus Lixisenatide in Type 2 Diabetes Inadequately Controlled on
Basal Insulin and Metformin: The LixiLan-L Randomized Trial

Alc degisimi
——iGlarLixi B 25.5%* o
= 8.09. | —iGlar -75 85% Cl: [ Il(‘jlarl_m
ﬁu ! 70+ 18.9, 32.1 W iGlar
8.5 | g0 = | |7P{ 0.0001

R 1 o
£ 8.0 i | -64 e 3 13.9, 25.6

| I |58 g # 40+ P < 0.0001
g l | g 5 i
5 | | 65 & = 30
H I I ‘g & ap-
# I I —
51 eE o
= 6.0 : — L a2 0

5 BL 8 12 24 30 30 HbA,, <7% HbA,, =6.5%

LOGCF* {=53 mmol/mol) (=48 mmeol/mol)

Time (weeks)

Aroda V et al. Diabetes Care 2016; 39:1972-1980.



Efficacy and Safety of LixiLan,a Titratable Fixed-Ratio Combination of Insulin

Glargine Plus Lixisenatide in Type 2 Diabetes Inadequately Controlled on
Basal Insulin and Metformin: The LixiLan-L Randomized Trial
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|

=
1

body weight (kg)

Mean + SE change in

== iGlarlixi

—— [Glar

Kilo degisimi
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Sbbd
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2 18 24 3030 o

Time (weeks)

Aroda V et al. Diabetes Care 2016; 39:1972-1980.



Efficacy and Safety of LixiLan,a Titratable Fixed-Ratio Combination of Insulin

Glargine Plus Lixisenatide in Type 2 Diabetes Inadequately Controlled on
Basal Insulin and Metformin: The LixiLan-L Randomized Trial

Efficacy end point iGlarLixi (A= 366) iGlar (n=365)
Without weight gain and doecumented symptomatic
hypoglycemia
n (%) 73 (19.9) 33 (9.0)
Proportion difference vs. iGlar, T % 109 -
95% CI 59, 16.0 -
P value = 0.0001 -
Daily iGlar dose, units
Start of run-in (5D) 27.3(8.1) 27.7 (B.0O)
Baseline 350 =92 3152+ Bb6
Week 30 467 > 12.6 46.7 = 125
LS mean £ 5SE change from baseline® 106 = 0.6 109 * 06
LS mean = SE difference vs. iGlar® —0.3 (0.8) -
95% Cl —1-8. 13 -
P value 0.736 -

Data are presented as the mean £ 50, or as indicated. Data are provided in mg/dL in
Supplementary Table 1 IMP, investigational medicinal prod uct; LOCF, last observation carried
forward; LS, least squares. *Mixed-effect model with repeated measures; TCochran-Mantel-
Haenszel method; FANCOVA model The 2-h PG excursion = 2-h PPG = PG 30 min before the meal

and before IMP injection [only at week 30).

Aroda V et al. Diabetes Care 2016; 39:1972-1980.



Glukoz monitorizasyon yontemleri

CGMS® Medtronic
Guardian RT® Medtronic
STS® Dexcom

Freestyle Libre®




