Oral Antidiyabetik (OAD) ve

Insulinomimetikler

Doc. Dr. F. Ela KESKIN
Endokrinoloji, Diyabet ve Metabolizma

Hastaliklar:
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TEDAVININ AMACI

KAN GLUKOZ DUZEYINI IDEAL DUZEYE GETIRMEK

D Preprandial

+*Po stprandial




Glisemik kontrol hedefleri

Al1C <%7
(£53 mmol/mol)

APG ve o8un oncesi PG 80-130 mg/dl

Ogun sonrasi 2.st PPG <180 mg/dl

& ADA Clinical Practice guideline, 2018 /




Diyabetli Hastalarin Tedavisinde

Ne Kadar Hedefteyiz?
A1c<7.0 A1c<7.0
%32 %7

Tip 1 DM Tip 2 DM
Hastalari Hastalar

Uking K, Erséz HO, Erem C et al TJEM 2004




Yeni tani konmus hastada hedefe ulasmak
ICIN;

* Tibbi beslenme tedavisi (TBT) (3-6 ay icinde tamamlanan,
her biri 45-90 dakika suren 3-4 viziti )

* Egzersiz (gun agir1 olmak uzere, en azindan haftada 3 gun ve
toplam 150 dakika olacak gekilde, orta yogunlukta
(maksimum kalp hizinin %60-751, yaghlarda %50-70’i
kadar)




ntihyvyperglyvcemic Therapy in Adults with Type 2 Diabete \

At diagnosis, Initiate lifestyle management, set AlC target, and initiate
pharmacoioglic therapy based on AJC:

—(A‘l(: is less than 95, consider Monotherapy. I

:7 A:lC ‘s greratrer tﬁén 67r équal toé%. c;:;nrsldieir bu'ail Th-rapr.

| ASC is greater than or egqual to 10%. blood glucose is greater than or equal to 300 masdL,
or patient is markedily symptomatic. consider Combination Injectable Therapy (See Figure 8.2

pnotherapy Lifestyle Management + Metformin

Initiate metfarmin therapy if No contraindications® (See Table 81>

AJC at target Yes: - Monitor AIC every 3—~6 months
after 3 months

of monotherapy? No: - Assess moedication-taking behavior

- Consider Dual Therapy

g Pual Therapy \ Lifestyle Management + Metformin + Additional Agent

ASCVD? Yes: - Add agent proven to reduce major adverse
cardiovascular events and/or cardiovascular mortality
(see recommendations with " on p. S7S and Table 8.1}

No: - Add second agent after consderation of drug-specific effects
and patient factors (See Table 83>

AIC at target Yaes: - Monitor A1C every 3—6 months
after 3 months

of dual therapy? No: - Assess meaedication-taking cehavior

- Consider Triple Therapy

Tripie Therapy Lifestyle Management + Metformin + Two Additional Agents

Add third agent based on drug-specific effects and patient 1act<>.'s‘ See Table 8.1

ATC at target Yes: - Monitor AC every 3-6 months
':t:; 3. m;.""‘h‘ No: - Assess medication-taking behavior
o riple erapy?® - Consider Combination Injectable Therapy (See Figure 8.2)

ambination Injectable Therapy WO L Sa- U K-

ADA Clinical Practice guideline, 2018 /




OAD’ler

[nsulin salgilatic1 (sekretogog)

[nsulin duyarhlagtiriar (sensitizer)
[nsulinomimetik (inkretin-bazl) ilaclar
Alfa glukozidaz inhibitorleri (AGI)

Sodyum glukoz ko-transporter 2 inhibitorleri (SGLT2-Inh;
glukoretikler; gliflozinler)




Insulin salgilatici (sekretogog)

® Pankreas [3-hucrelerinden insulin salinimini artiran sulfonilureler
(SU)

* Etki suresi daha kisa olan glinidler (GLN ; meglitinidler)

* Aclik plazma glukozunda 40-60 mg/dl, Alc’de ise %1-2 dugme

saglarlar.

® Glinidler o@unlerden hemen once gunde 3 defa alinmalidur.
Tokluk kan Sekerine etkili ajanlar
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Sekretegoglarin yan etkileri

* Hipoglisemi

e Kilo artis1

e Cilt dokuntisu

* Lokopeni, trombositopeni

* Agir KC ve bobrek yetmezliginde KE




Jenerik adi

Ticari formu

Giinliik doz

Alinma zamani

A. Sulfoniliireler (11. Kusak SU)

Ginde 2 kez, kahvaltida ve aksam

Glipizid omgtb 2.5-40 mg yemeginde

Glipizid kontrolli salinimi form | 25,5, 10mgth  |5-20 mg | 2o | Ke% Kanveltidan once veye
Gliklazid 80 mg th 0-260mg | )1 leife‘zzm s e greslarse
Gliktazid modifiye salimmi form |30, 60mgth  |30-90 mg | oo | Ke%KaMValtdan onceveya
Glibenklamid 35,5mgth  |125-20mg |1 :;f;;iﬁ?vait'da il
Slimeniri 1,2,3,4,6,8 Giinde 1-2 kez, kahvaltida (ve gerekirse

imepirid 1-8 mg 2
mg tb aksam yemeginde]

Glibornurid 25 mg th 12.5-75 mg S:::; leike‘;’"m ':fe’]‘”a“'da Ive gerekirse
Glikuidon 30 mg th 15-120 mg Giinde 1-2 kez, kahvaltida (ve gerekirse

aksam yemeginde)

B. Glinid grubu [Meglitinidler, GLN, kisa etkili sekretogoglar]

Repaglinid

0.5 1,2mgtb

0.5-16 mg

Glinde 3 kez, yemeklerden hemen once

Nateglinid

60,120,180 mg tb

60-360 mg

Glinde 3 kez, yemeklerden hemen tnce

k TEMD diabetes mellitus ve komplikasyonlarlmn tani, tedavi ve izlem kilavuzu, 2017




Insulin duyarhlastirici (sensitizer)

i) Biguanidler (Metformin)

ii) Tiazolidindionlar (Glitazonlar)




Biguanidler

KC ve periferik dokuda insulin duyarliligmi artirir

KC de glukoneogenez ve glikojenolozi baskilar

Belirgin olarak aghk kismende tokluk kan $ekerini digtrar
Uygun doz giinde 2 gr

Aclik plazma glukozunda yaklagik 50 mg/dl, Alc'de ise %01.5

azalma

Hipoglisemi yapmaz
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AYLU 1.3; Insifin duyarltagtiric! ve insillin direncini azaltmaya yonelk ilaglar

Jenerik adi Ticariformu Ginlik doz Alinma zamani
A. Biguanidler

Gunde 1-3 kez, ac karnina, yemekte veya
Vetormin | 500,850, 1000mgth | 500-000mg i ;?rkk"j;g&amg "

baslanip doz tedricen artirlr]”

| Sy | |
B, Tiazolidindionlar (TZD'ler, Glitazonlar]
Pioglitazon 15,30,43mgth 15-4d mg Gilnde 1 kez, yemekten bagimsiz
Rosiglitazon” k-Bmyth 2-8mg Ginde 1-2 kez, yemekten bagjmsiz




Biguanidlerin yan etkKileri

Bulant1, kusma, gaz, karin agris1, diyare
Agizda metalik tat hissine

Vitamin B12 eksikligine

Laktik asidoza (100000 de birden az) dikkat!!!!

Williams Textbook of Endocrinology, 11th ed: Saunders, Philadelphia ,2007




Tiazolidindionlar (Glitazonlar)

® PPAR-y (Peroksizom Proliferator-Aktive Reseptor-7)

agonistleridir.

o Iskelet kasinda olmak uZzere periferik dokularin insulin

duyarhhglm arttirarak etkili olurlar

* Aclik plazma glukozunu 25-55 mg/dl, Alc’yi %60.5-1 .4

duzeyinde du§ururler .




Glitazonlar sivi retansiyonuna ve odeme neden olabilirler, bu
nedenle kalp yetmezligj hastalarinda kullanilmalari, ozellikle de

insulinle birlikte kullanilmalar: onerilmemektedir.




Glitazonlarin yan etkileri

Anemi,

Kilo alima,

Hepatotoksisite

LDL kolesterolde arti$1 (roziglitazon)

Postmenopozal kadinlarda ve ileri ya§ erkeklerde ozellikle el

ve ayakta kirik riskini arttirdigi

ADA Clinical Practice Recommendations 2018: “Exe- cutive

summary:




—

CASE REPORL

Acute Pulmonary Edema IDuce to Rosiglitaazone
Usce in aa Patient WWithh Diabetes Mellitus

Neodim Cokimoen. MID>

J Intensive Care Med 2006: 21: 47

ODzcan Erdemli, MID>




Alfa-glukozidaz inhibitorleri

Ince barsakta 0- glukozidaz enzimlerini inhibe ederek

karbonhidrat emilimlerini geciktirirler.

Akarboz, miglitol ve vogliboz

Tokluk hiperglisemi tedavisinde etkilidirler.

Gaz, $igkinlik, abdominal agr1 ve diyare

Aclik plazma glukozunda 20-30 mg/dl, A1Cde %00,5-0.7

azalma

Inzucchi SE. Oral antihiperglysemic therapy for type 2 diabetes: Scientific
review. JAMA, 2002




TZD: Tiazolidinedion, glitazon, TBT: Tibbi beslenme

tedavisi.

a-glukozidaz
inhibitorleri

Glukoz azalir

A

TBT, egzersiz

Sulfoniltire,

meglitinid

Sekil 5. Oral antidiyabetiklerin etkinligindeki hedef organlar.




e

Insulinomimetikler

I. Amilin analoglar1, Pramlintinid ABD kull.
* Glukagonu azaltir

® Mide bosalmasim geciktirir

* Doygunluk hissi

* Kilo kaybina

® Tokluk kan sekerine etkili

* 3 kez scuyg.

). Inkretin-bazli ilaclar




Inkretin Hormonlar GLP-1 ve GIP’nin kanitlanmis
Etkileri

GLP-1 GIP

lleum ve kolondaki L Duodenumdaki K hicrelerinden
hlcrelerinden salgilanir salgilanir

Glukozdan badimsiz bir bicimde Glukozdan bagimsiz bir bicimde
hiucrelerinden insulin yanitini hicrelerinden insdlin yanitini
uyarir uyarir

Gastrik bosalmayi inhibe eder Mide bosalmasina minimal etkisi
vardir

Besin alimini ve viucut agirhigini )
azaltir. Istah ve vicut agirligr Gzerine

5 belirgin etkisi yoktur
Glukoza bagimii olarak a

hicrelerinden glukagon salimini a hicrelerinden glukagon _
engeller sekresyonunu engellememektedir

Preklinik modellerde B-htcre Preklinik modellerde (-hticre
doéngusitnde etkilidir doéngusunde etkilidir

Meier JJ et al. Best Pract Res Clin Endocrinol Metab. 2004;18:587—606; Drucker DJ. Diabetes Care. 2003;26:2929-2940.
Farilla L et al. Endocrinology. 2003;144:5149-5158.




GLP1 Agonistleri

* Glukoz bagiml etki, monoterapide hipoglisemi olmaz

® GLP1 reseptorlerini aktive edip pankreas [3 hiicre

duyarliigini artirir
* Glukagonu baskilar
* Gastrik bogalmay1 geciktirir

® Doyma hissini artirip, kilo kaybma n.o




Farklar ne???

Hipoglisemi yapmamalari

Kilo kayb:

Sistolik KB da birka¢ mmHg diigtis

Sc enjeksiyon

Liraglutide 1,2-1,8 mg, giinde 1,yemekten bagimsiz sc.
Exenatide 10-20 mcg 2*1/gtnde, yemekten 1-60 dk 6nce sc.




Yan etkilerl

® Bulant1 en sik

¢ Kusma, diare

* Akut pankreatit
® Pankreas ca arti$

® Farelerde artan meduller tiroid ca nedeniyle ailede mediller
tiroid ca veya MEN Tip 2 olanlarda KE

o Liraglutide kullananlarda kalsitonin takibi?




a . I
DPP4 Inhibitorleri

P-4
ST ITIE 4 =
EMeC rEtEnS - :

* insulin sekresyonunu glukoza bagiml olarak artirir

° glukagon sekresyonunu azaltir

* kilo acisindan notr etkili

° hipo glisemi yapmazlar




Yan etkilerl

* Akut pankreatit

e USYE

o KKY? (SAXAGLIPTIN-ALOGLIPTIN)
v SAVOR-TIMI

v EXAMINE

v TEKOS

(KKY e bagl hastaneye yatigta bir miktar artig ama KV
giivenlik caligmalarinda risk artig1 yok)




ilag grubu Jenerik ad: Ticari formu  Gumnliik doz Almma sekii
Ekcanatid 58.10 5-10 ug Ginde 7 kez, sabah va
pg-kartus akcam yem=skien 0-60 dk
dnce, s.C. injeksion
Eksenatid | 2 mg fakon | 2mag Haftadz | kez, yemekten |
AR bafiimsiz s.c. injeksiyon
Li-ragl.uti-: & mg/ml kartu 5.'-“ [1t.z.1.8 g Gindz 1 kez, yemekten
bafiimsiz, 5.c. injeksiyon
Inkretin mimetik — == = =
[GLP-1A] Liksisenatid' 150 pgf2 ml hazar IO, 20 pg Ginde 1 kez, sabah veya
Ealem gksam yemzkien 1 st once
5.C. injekRsiyon
dtburglo tid!™ dD-50'mg kartus 20-50 mg Haftada 1 kez, herhangi
bir zamanda, vemekten
bafiimsiz s.c. injeksyon
Dulagiutid™ [0.75mg/05ml, |0.75-1.5mg Haftada 1 kez s.c_injeksiyon -

1.5 mg/0.5 ml tek
doz sirenga

Amilin mimetik!="!

Inkretin artirici
[DPP4-1]

Pramlintig™

1000 pgfml 1.5
we 2.7 mil kalem
Eartus

Tip 1 diyabette gunde 3
kez 15-60 pg [2.5-10 u)
Tip 2 diyabetfe gunda 3
kez 60-120 pg [3-20 ul

Gundes #-3 ker, ans
yvemeklerden énce, 5.c.
impeksiyon

Eﬂr‘.de .1 kez, yemeaktan

Sitagliptin 100 myg th 50-200 mg bafimsiz

vildagliptin 50 mg th 50-100 mg ESEI'::;I;? kez, yermekten
Saksagliptin I 25, 5mgth 2 5-5 mg Eggllﬁg':zkez. yemekten
Linagliptin 3 mg th B mag E;Ig:rf;:zhez' yernshion
Alogliptin® 6.25mg, 12.5mg, | [ o o o Ginde 1 kez, yemekten

25 mg

bafjimsiz




SGLT2 Inhibitorleri

SGLT2 Inhibitor Mechanism of Action

« SGLT2 inhibitors work in the proximal tubules of the kidney to
block the reabsorption of glucose back into the blood system,
thus reducing blood glucose levels

SGLT2 inhibitors
suppress the
action of SGLT2

Lostin
urine

Increase
urinary

! glucose
excretion

o Reduce glucose
reabsorption

« DKA is a severe metabolic condition usually characterized by
hyperglycemia resulting from a relative insulin deficient state

Jabbour SA. Postgrad Med. 2014;126:111-117.1%!




Glukoz reabsorbsiyonunu inh
Renal glukoz atilim

Kilo kayb:

Kan basina diasusiu
Hipovolemi, hipotansiyon

Sik idrar yolu enfeksiyonu, genitotiriner ent!!!!




FDA: Advers Event Reporting System (FAERS)
Mart 2013 - Mayis 2015 (n=73)

EMA:Eudra Vigilance Reporting System 19.Mayis.2015’de (n=101)
atipik: “euglisemik ketoasidoz”

*Relatif insulin eksikligi olan dehidratasyon, malnutrisyon,
postoperatif, insilin dozunun azalmasi, alkol alimi, karbohidrat
kisitlamasi gibi metabolik olarak stres kosullarinda genelde 2 hafta
icinde gelisir.

*Plazma glukozu: 103-150 mg/dL,PH<7.3, HCO3<18 mmol/L

*AG ve laktik asit hafifce yuksektir.

*Bulanti, halsizlik , kendini iyi hissetmeme ile tani konulur. Kusma
eklenebilir. Kusmaull olabilir.

*Uriner keton klirensinin azalmasi yiiziinden tani cogu kez
gecikmektedir.




FDA onayl

Canagliflozin
Mart 2013

Dapagliflozin
Ocak 2014

Empagliflozin
Agustos 2014

Uygun doz

100 mg
300 mg

5mg
10 mg

10 mg
25 mg

SGLT2
selektivitesi

>250 kat

>1200 kat

>2500 kat

Endikasyonlart
USA

Glisemik
kontrolu
diizeltmek icin
divet ve
egzersize ek
olarak

Endikasyonlari
EU

Metforminin
kontrendike
oldugu yada
tolere
edilemedigi
durumlarda
divet ve
egzersize ek
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Empagliflozin, Cardiovascular Outcomes,
and Morttality in Type 2 Diabetes

Empa-REG calismasi ilk kez bir diyabet ilacinin
kardiovaskuler hastalik riskini ve kardiovaskuler

mortaliteyi azalttigini gostermesi nedeniyle 6nemli |
bir calismadir. (aoaseaso)

placebo once daily., The primary composite outcome was Jdeath from: cardiovascu-
lar causcs, nonfaral myvocardial infarcrion, or nonfaral smroke, as analyvzed in the
poocled empagliflozin group versus the placebo group. The keoey sccondary compos-
fre ourcome was the primary ourcome pluas hospitalizarion for unstable angina.

RESULTS
A total of 7020 paticnts weoere treated (modian obsorvaction time, 3.1 years)., The
P rirma FYEETETTTTC occurred in 990 of 3687 partienos (10,.59%:) i "reree—mmwweereel e pa-
Sliflozin group and in 282 of 23533 patients (12.19%) in the placebo group (hazard
ractico in the empagliflozin group, O.86; 95,02 confidoence intorval, O. 74 o 0O.99;
17 v O0LO0S for supcocrtority). There weoere no significance beoweoeoen-group difforences in
the rates of myocardial! mfarcocion or stroke, bur in the empagliflozin group cheore
weoere significantly lower rates of death from cardiovascular causeos (3.7, vs., S. 9%
In the placoeho groum; 389% raelative risk reduction), hospltalization for hoeare fallure
(2. 7% and 4.1%, roespoctively; 35% roelative risk reduction), and death from any
causce (S. 7% and 8B.3%, roespoctively;:; 329 rolative risk reduction). Thore was no
sitgnificant berween-group difference in the keoey sccondary outcome (17— 0,02 for
supcriority). Among particnts reccoiving ecmpagliflozin, there was an increased race
of grenital infoction but no increa=s=o in other adverse ovenes.,

COMNCLUSIONS
Paticnes with tyvpeoe 2 diabotes at high risk for cardiovascular ovenes who reccoived
cecmpagliflozin, as comparaed with placebo, had a lower rate of rthe primary com-
posite cardiovascular ourcome and of decarth from any cause when the soudy drmag

was added to standard care. (Funded by Bochringer Ingelheocim and Eli Lilly:
EMPA-RIEG OUTCOME ClinjcalTrials.gov numbeoer, WNCTO1131676.)




Dapaglifiozin orta diizeyde renal FDA uyariyor

yetmezligi olan diyabetiklerde Canagliflozinin artmis
kirik riskini artinr! n:188,13kink fraktur riski vardir!

%4.8-9.4 & plb %0
. : " Kirik insidansi plaseboya gore A
Normal/hafif KBY’li Faz 3 (n:10 000)

di"fabEtiklEde kirik riskini 100 mg: %2.5 300 mg : %2.3

artirmaz. Kontrol % 1.7
« KMY degismez — 100/300 mg-104 hafta/55-80yas
g : total kalgada KMY -%0.9-1.2,
Dapa+met/ 102 hafta: *ilk 12 haﬂ:ada diisik travmal list
= Kemik turnover markerlarinda ekstremite kiriklarinda artma

_ A gorulmuistiir.
ve KMY anlamli bir degisiklik + kemik rezorbsiyonunu ve

kemik frajilitesini A\
Empagliflozin kink artisi gézlenmedi * Hipovolemi, diisme egilimi ve
(%1.1-1.6, plasebo %1.6) ' kilo kaybi yol agiyor olabilir.

Taylor Sl,et al. Possible adverse effects of SGLT2 inhibiters on bane. Lancet Diabetes Endocrinal, 2015 Jan:3{1):8-10.
Mauck et al.Drug disagn development and therapy, 2014, 8:1335-51




Approved Antidiabetes Medications in the United States.

Efficacy as Monotherapy, Measured
as a Reduction in the Glycated
Hemoglobin Concentration

Route of Year of Introduction

Medication* Administration or FDA Approval
Insulin Parenteral 1921

Inhaled insulin Pulmonary 2006
Sulfonylureas Oral 1946
Biguanides Oral 1957

Metformin{ Oral 1995
Alpha-glycosidase inhibitors Oral 1995
Thiazolidinediones Oral

Troglitazones: Oral 1997

Rosiglitazone Oral 1999

Pioglitazone Oral 1999
Glinides Oral 1997
GLP analogues Parenteral 2005
Amylin analogues Parenteral 2005
DPP-IV inhibitors Oral 2006

percentage points
=2.5
1.5
L5

1.5
0.5-0.8
0.8-1.0

1.0-1.5
0.6
0.6

0.5-0.9

* GLP denotes glucagon-like peptide, and DPP-IV dipeptidyl peptidase IV.

T Metformin has been available in other countries since 1957 but was approved in the United States in 1995.
i Troglitazone was approved in 1997 but was withdrawn from the market in 2000 because of hepatotoxicity.




Son 20 Yilda Diinyada 151 Yeni ilac Piyasadan Cekildi

Percentage of Drugs Banned
Drugs Banned Worldwide "i 19%

Int ti lly B d
Drugs

US Banned Drugs 67%

T i ] ]
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Banned Internationally

but available in U.S. 17%

Withdrawing Drugs in the U.5. Versus Other Countries
Benson Ninan, Pharm.D.” and Albert | Wertheimer, PhD, MEA_“

INNOVATIONS in pharmacy

2012. Vol. 3. No. 3 US Banned but available
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JKilavuzlar, caligmalar ve deneyimlerin 1$181nda,
JMaliyet/ etkinlik mutlaka gozoniinde bulundurularak
Diyabette yeni ilaglar kullanilabilir.




Metforminden sonraki ilac ne olmali?

TS — —
N

ne veveyim abime? )







