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Global hastalik; Diyabet prevalansi

151 milyon 371 milyon 552 milyon
2000 2011 2030

Uluslararasi Diyabet Federasyonu. IDF Diyabet Atlasi, 2012 giincelleme



Turkiye'de Diyabetes Mellitus

(2000 yih 20+ yas erigkin nifus sayimina gore)
(Istanbul Tip Fakiiltesi, Saglik Bakanligi, DSO)

=7 “-Diyabet. %7.2 2.600.000

< Yeni DM @%m 832.000

¥k Bilinen D 7.7 1.758:000 <%
W)GT %67 1.800.000

(Satman i, TURDEP Group: Diab Care 2002)



TURDEP-I(1997) v.s. TURDEP-IT(2010)
Diyabet Prevalansindaki Degisim

TURDEP-II'de (TURDEP-I'e) standardize DM:

%90 artisl....

Genel %13. 7 (%95 GA 13.2-14.1), Erkek % 12.4, Kadin %14.6

/ %13.7 6.500.000
Yeni DM %46 3.000.000

Eilinen@n 4 3.506000 &%

%13.9 7.000.000

(Satman I, TURDEP Il Group: Eur J Epidemiol 2013)




TURDEP-I(1997) v.s. TURDEP-IT(2010)
Diyabet Prevalansindaki Degisim

TURDEP-IT'de 65 yas iistii her iig

kisiden birisi diyabetikl
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Satman i ve TURDEP-II Calisma Grubu. Eur J Epidemiol 2013



TURDEP-I ‘den TURDEP-II'ye Tiirk Toplumunda
Antropometrik Degisiklikler
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TURDEP-II: Diyabette Yetersiz Glisemik Kontrol
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Table 7.1—Properties of available glucose-lowering agents in the U.S. and Europe that may guide individualized treatment choices in patients with type 2 diabetes (15)

Class Compound(s) Cellular mechanismis) Primary physiological action(s) Advantages Disadvantages Cost*®
Biguanides » Metformin Activates AMP-kinase » | Hepatic glucose produection » Extensive experience » Gastrointestinal side effects (diarrhea, Low
(? other) » Mo hypoglycemia abdominal cramping)
® | CVD events (UKPDS) e Lactic acidosis risk (rare)
» Vitamin By, deficiency
» Multiple contraindications: CKD,
acidosis, hypoxia, dehydration, etc.
Sulfonylureas 2nd Generation Closes K, channels on # 1 Insulin secretion ® Extensive experience  ® Hypoglycemia Low
# Glyburide/glibenclamide B-cell plasma membranes ® | Microvascular risk * T Weight
® Glipizide [UKPDS) # ¢ Blunts myocardial ischemic
» Gliclazidet preconditioning
& Glimepiride ® Low durability
Meglitinides ® Repaglinide Closes K, channels on ® 1 Insulin secretion ® |Postprandial glucose » Hypoglycemia Mode rate
(glinides) ® Mateglinide B-cell plasma membranes exCcursions * T Weight
# Dosing flexibility ® ? Blunts myocardial ischemic
preconditioning
# Frequent dosing schedule
TZDs » Pioglitazonet Activates the nuclear ® 1 Insulin sensitivity ® Mo hypoglycemia » T Weight Low
» Rosiglitazone§ transcription factor PRAR <y » Durability » Edemaj/heart failure
e | HDLC » Bone fractures
» | Triglycerides ® T LDL-C [rosiglitazone)
(pioglitazone) ® 7 1 M| (meta-analyses, rosiglitazone)
® 7 | CVD events
[PROactive,
pioglitazone )
a-Glucosidase ® Acarbose Inhibits intestinal # Slows intestinal carbohydrate & Mo hypoglycemia # Generally modest A1C efficacy Mode rate
inhibitors = Miglitol a-glucosidase digestion/absorption ® |Postprandial glucose  ® Gastrointestinal side effects
EXRCUrsions (flatulence, diarrhea)
e 7 | CVD events # Frequent dosing schedule
[STOP-NIDDM )
® Monsystemic
DPFP-4 inhibitors » Sitagliptin Inhibits DPP-4 activity, ® 1 Insulin secretion ® Mo hypoglycemia » Angioedemafurticaria and other High
» Vildagliptin® increasing postprandial (glucose-dependent) = Well tolerated immune-mediated dermatological
» Saxagliptin active incretin [GLP-1, GIF) » | Glucagon secretion effects
» Linagliptin concentrations (glucose-dependent) ® 7 Acute pancreatitis
® Alogliptin # ¢ 1 Heart failure hospitalizations
Bile acid # Colesevelam Binds bile acids in # 7 | Hepatic glucose ® No hypoglycemia » Generally modest ALC efficacy High
sequestrants intestinal tract, increasing production ® | LDL-C # Constipation

hepatic bile acid
production

® 7 1 Incretin levels

Diabetes Care Volume 38, Supplement 1, January 2015

# | Triglycerides
# May | absorption of othe

rmedications

Continued on p. 545
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Table 71—Continued

Class Compound(s) Cellular mechanism(s) Primary physiological action(s) Advantages Disadvantages Cost*
Dopamine-2 # Bromocriptine (quick release)§ Activates dopaminergic # Modulates hypothalamic ® No hypoglycemia # Generally modest ALC efficacy High
agonists receptors regulation of metabolism e 7 | CVD events ® Dizziness/syncope
® | Insulin sensitivity (Cycloset Safety Trial) e Nausea
® Fatigue
# Rhinitis
SGLT2 inhibitors ~ » Canagliflozin Inhibits SGLT2 in the ® Blocks glucose reabsorption @ No hypoglycemia ® Genitourinary infections High
» Dapagliflozint proximal nephron by the kidney, increasing ® | Weight ® Polyuria
» Empagliflozin glucosuria ® | Blood pressure ® Volume depletion/hypotension/
® Effective at all stages dizziness
of T2DM e 7 LDL-C
® | Creatinine (transient)
GLP-1 receptor » Exenatide Activates GLP-1 receptors ® | Insulin secretion (glucose- e No hypoglycemia ® Gastrointestinal side effects (nausea/ High
agonists » Exenatide extended release dependent) ® | Weight vomiting/diarrhea)
* Liraglutide # | Glucagon secretion ® | Postprandial glucose e 1 Heart rate
» Albiglutide (glucose-dependent) excursions ® ? Acute pancreatitis
® Lixisenatidet ® Slows gastric emptying ® | Some cardiovascular e C-cell hyperplasia/medullary thyroid
» Dulaglutide ® | Satiety risk factors tumors in animals
® [njectable
® Training requirements
Amylin mimetics  » Pramlintide§ Activates amylin receptors ® | Glucagon secretion ® | Postprandial glucose  ® Generally modest A1C efficacy High
® Slows gastric emptying exXcursions ® Gastrointestinal side effects (nausea/
® | Satiety ® | Weight vomiting)
® Hypoglycemia unless insulin dose is
simultaneously reduced
® [njectable
® Frequent dosing schedule
® Training requirements
Insulins * Rapid-acting analogs Activates insulin receptors ® | Glucose disposal ® Mearly universal ® Hypoglycemia Variable#

- Lispro
- Aspart
- Glulisine

# Short-acting
- Human Regular

® Intermediate-acting
- Human NPH

# Basal insulin analogs
- Glargine
- Detemir
- Degludect
» Premixed (several types)

# | Hepatic glucose production
® Other

response

® Theoretically unlimited
efficacy

® | Microvascular risk
(UKPDS)

® Weight gain

® ? Mitogenic effects

® [njectable

® Patient reluctance

® Training requirements

CKD, chronic kidney disease; CVD, cardiovascular disease; GIP, glucose-dependent insulinotropic peptide; HDL-C, HDL cholesterol; LDL-C, LDL cholesterol; MI, myocardial infarction; PPAR-vy, peroxisome
proliferator-activated receptor +y; PROactive, Prospective Pioglitazone Clinical Trial in Macrovascular Events (30); STOP-NIDDM, Study to Prevent Non-Insulin-Dependent Diabetes Mellitus (31); TZD,
thiazolidinedione; T2DM, type 2 diabetes mellitus; UKPDS, UK Prospective Diabetes Study (32,33). Cycloset trial of quick-release bromocriptine (34). *Cost is based on lowest-priced member of the class (see ref.
15). tNot licensed inthe U.S. finitial concerns regarding bladder cancer risk are decreasing after subsequent study. §Not licensed in Europe fortype 2 diabetes. #Cost is highly dependent on type/brand (analogs =
human insulins) and dosage. Adapted with permission from Inzucchi et al. (15).

Diabetes Care Volume 38, Supplement 1, January 2015
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Diyabetes Mellitus'ta
Metabolik Kontrol Hedefleri

TABLO 4.1 | Glisemik kontrol hedefleri

ideal Hedef Gebelikte
LS <76 <%8.5 " [terfi:i:i%til
AKG ve 6giin dncesi KG 70-100 mg/dl 70-120 mg/at 60-90 mg/dl
Ogiin sonrasi 1. saat KG <130 mg/dl - <140 mg/dl (+2)

(tercihen <120 mg/dl)

f)gi]n sonrasl 2. saat KG <120 mg/dl <140 mg!dl(*) <120 mg/dl

(*) ADA'ya gore A1C <%7, 6@lin dncesi ve aclik KG 70-130 mg/dl ve 6giin sonrasi pik (6glin sonrasi 90-120 dakika) KG <180 mg/dL
olmali ve 6glin dncesi KG hedefleri saglandigi halde A1C hedefine ulagilamazsa 6giin sonrasi [tokluk] KG dlctilmelidir.
(**)

Gebelerde oglin sonrasi 1. saat KG hedef alinmalidir.

ADA Clinical Practice Recommendations. Standards of medical care. Diabetes Care 2008;31{Suppl. 1]:512-54

Nathan DM, et al. Management of hyperglycemia in type 2 diabetes: A consensus statement from the ADA and EASD. Diabetes Care
2006;29:1963-72

AACE/ACE. Endocrine Practice. 2002;8(Suppl. 1):40-82

IDF Global Guideline for Type 2 Diabetes, 2005




HbA, yi %1 Disirmenin Etkileri

- Tip 1 Diyabet (DCCT)

- Retinopati riski %3%

- Nefropati riski %24-44
- Noropati riski %3C

-+ Tip 2 Diyabet (UKPDS)

- Diyabete bagli 6lim 7%25

- Tim nedenlere bagl mortalite %7

- MI riski %18

- Mikrovaskiiler komplikasyon riski %35

DCCT Research Group. 1993 New England Journal of Medicine 329: 977
UKPDS Group. 1998 Lancet; 352: 837



Yash Hastada hedefler!ll

 Fonksiyonel ve biligsel olarak saglikh olan ve
yasam beklentisi uzun olan hastalarda geng
erigkinlere benzer diyabet hedefleri alinir.

Kanit dizeyi E

* Bazi yash hastalarda glisemik hedefler
ﬂ.evse'ri. ebilir, ancak semptomatik
iperglisemiye ve akut komplikasyonlar
gelismesine i1zin verilmez. Kanit diizeyi E

* Yasli hastalarda diyabetik kompli

kasyonlarin

taramasi bireysellestirilmeli, ancak fonksiyonel

bozukluklara yol acabilecek komp
6zellikle dikkat edilmelidir. Kanit

ikasyonlara
dizeyi E

American
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Tedavi kigiye 6zgi olmalidir!ll

4.1.1_| DIGER YAS GRUPLARINDA GLISEMIK KONTROL HEDEFLERI

Yaslilarda veya yasam beklentisi kisa olan hastalarda

e 63 yas uzeri kisilerde, 10 yillik yasam beklentisi dusuk ve eslik eden hastaliklarn olan
diyabetlilerde siki metabolik kontrol onerilmez. Sonuglan 2007 ve 2008 yillarinda
aciklanan ACCORD ve VA-DT calismalarinda yasli ve diyabet siresi 10 yilin izerinde olan
gruplarda siki metabolik kontrolun KV olay riskini artirdigr ve risk artisinin hipoglisemi
ile iliskili oldugu gosterilmistir.

e Glisemik kontrol hedeflerinin belirlenmesinde hastanin kronolojik yasinin otesinde
yasam beklentisi de dikkate alinmalidir-

- yasam beklentisi >15 yil ve major komorbidite yok ise A1C <%6.5 [<48 mmol/mol]

- yasam beklentisi 5-15 yil ve orta derecede komorbidite var ise A1C <%7.5 (<58
mmol/mol]

- yasam beklentisi <5 yil ve major komorbidite var ise A1C <%8.5 (€69 mmol/mol]
olarak hedeflenebilir.

44 | DIABETES MELLITUS VE KOMPLIKASYONLARIMIN TAMI, TEDAVI VE IZLEM KILAVUZU-2013



Approach to management

of hyperglycaemia: More Less
stringent stringent
Patient attitude and Highly motivated, adherent, Less motivated, non-adherent,
expected treatment efforts excellent self-care capacities poor self-care capacities

Risks potentially associated Low High
with hypoglycaemia, other
adverse events

Disease duration Newly diagnosed Long-standing

Life expectancy Long Short

Important comorbidities Absent Few / mild Severe

Established vascular Absent Few / mild Severe
complications

Dgngrlcan
Readily available labetes
Resources, support system y A ¥ st 200




100 hasta-yili basina oran

16 HbA, dizeyi ‘

12 1

DCCT ¢alismasinda HbA1lc diizeyleri ile mikrovaskiiler
komplikasyonlarin iligkisi

Retinopati gelisim riski ve

HbA,, (%)

100 hasta-yili basina oran

16 1

12 A

Nefropati gelisim riski ve
HbA, duzeyi

HbA,, (%)

e HbA,. seviyeleri dustikce mikrovaskuler komplikasyon gelisme riski azalr

DCCT Research Group. Diabetes 1996;45:1289-98




HbAlc diizeyleri ile agir hipoglisemi riski
iliskilidir

60 7

50 7

intensif tedavi grubu

30 7

100 hasta-yilinda
hipoglisemi hizi

20 7

HbA, (%)

* Tip 1 diyabetik hastalarda HbA, . seviyesindeki dusls arttik¢a, hipoglisemi riski artmaktadir.

DCCT Research Group. Diabetes 1996;45:1289-98



Diyabetlerin en ¢ok korktugu komplikasyonlardan biri

‘ [ ] [ ] .’
Hipoglisemi
gL
gL
T 2
g ?
Endiseli degil Gok endiseli

» Diyabet tedavisinde temel amag tek basina HbA, yi distirmek degil, hipoglisemi riskini

artirmadan ideal HbA, . degerlerini elde etmektir.

Pramming S, Thorsteinsson B, Bendtson | et al. Diabetic Med 1991; 8: 217-222



» Ozellikle yasli ve cocuk hastalarda tekrarlayan ciddi hipoglisemik ataklar cesitli
organlarda asagida ozetlenen morbiditelere neden olabilir:

1. Beyin: Psikolojik [kognitif fonksiyon bozuklu§u, otomatizm, davramis veya kisilik
bozukluklan] ve narolojik [koma, konvulziyon, fokal tutulum, hemipleji, ataksi,
koreoatetoz, dekortikasyon) bozukluklar

Kalp: Miyokard infarktusu, aritmiler

Goz: Vitrea kanamasi, proliferatif retinopatide agirlasma

4. [iger: Trafik, ev veya is kazalari, hipotermi

L fad

120 | DIABETES MELLITUS VE KOMPLIKASYOMLARININ TANI, TEDAVI VE [ZLEM KILAVUZU-2013



Relatif Risk

Hipoglisemi epizodlar: ile demans gelisim
relatif riski artmaktadir

Retrospektif kohort ¢alisma, > 16.000 hasta, 1980-2007, tip 2 diabetes, > 65y

HR (95% CI)

1: 1,26 (1,10-1,49)
2: 1,80 (1,37-2,36)
3+: 1,94 (1,42-2,64)

1+: 1,44 (1,25-1,66)

Adjusted for:
no 1 2 3veya 1 veya age, BMI, race, sex,
fazla fazla duration of DM, comorbs,

7-year HbA1c, treatment of

Hipoglisemi Epizodlari DM, years of insulin use

R. A. Whitmer et al JAMA 2009; 301: 1565-72



Hipoglisemi semptomlarini
hissedememe
(hypoglycemia unawareness):

» Etyoloji: Uzun siireli diyabet, siki glisemik kontrol,
yogun alkol alimi, tekrarlayan gece hipoglisemileri

* Bu sebeple gocuk ve yasli hastalarda, ileri dsnemde
nefropati ve otonom noropati olgularinda siki
glisemik kontrol hedeflerinden kaginilmalidir.

 Tedavi: Hipoglisemi semptomlarini hissedemeyen
hastalarda glisemik kontrol birka¢ hafta siire ile
gevsetildiginde sorun biyik ol¢lde diizelmektedir.



Tip 2 Diyabette Dogal Seyir

TANI
350
300
Lo 20
NS 200
S 150
& 100
50 | | | | | | | |
< 250
0= 200 Ins Rezistansi
< 3 .
S S 150 / Ins diizeyi
+ .2 100 N
Q0 n I I
@ 50 Beta-hc yetersizligi
< ol : : : : : : :
Obezite IGT Diyabet Kontrolsiiz hiperglisemi
<Prediyabet>
Klinik Tablo Makrovaskuler degisiklikler
_________________p
. | Mikrovaskuler degisiklikler
| | - 1 T+ 71 1
Yil -10 -5 0 5 10 15 20 25

Pearson J, Powers MA. Diabetes Educator 2006;32(suppl):S19-S28.



Antihyperglycemic therapy in type 2 diabetes: general recommendations.

Mono- Healthy eating, weight control, increased physical activity, and diabetes education
therapy Metformin
Efflcacy” high
Hypo risk low risk
Weight neutral / loss
Side effects Gl / lactic acidosis
Costs™ low.
If HbA,, target not achleved after ~3 ths of therapy, pr fo 2-drug combination {order not meant to denote
mmm—mmmamumﬁlmm factors):
Metformin Metformin Metformin Metformin Metformln Metformin
+ o+ + + +
Dual Sulfonylurea ‘Thiazolidine- DPP-4 SGLT2  Insulin (basal)
therapy“ dione inhibitor inhibitor
Efficacy” | intermediate I
Hypo risk
Weight
Side effects
Costs™
If HbAy, target ot achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
M pr dg on a varlety of p and Wc ).
Metformin Metformin Metformin Metformin Metformln Metformin
+ + + + +
Triple Sulfonylurea DPP-4 SGLT2 Insulin (basal)
the rapy + Illhlbﬂor inhibitor
TZD | su |
| ppP-4- | or[_120_]
or I SGLT2-i I
or I Insulin® I
s o S — e etfonmin
¥ +
Combination| | —
injectable Basal insulin + LGN or
therapy: I - :

Silvio E. Inzucchi et al. Dia Care 2015;38:140-149

American
Diabetes
©2015 by American Diabetes Association .Association.



Tip 2 Diyabetin Farmakolojik
Tedavisi

Metformin ( kontrendikasyon yoksa ve tolere
edilebiliyorsa) ilk tercihtir. A

Yeni tani diyabetikler aﬁnm semptomatik ise
ve/veya kan %lukozu/ HbAlc ok yliksek ise
tedaviye insilinle baglanabilir. E

U¢ ay sonra monoterapi HbAlc diizeyini normale

indirmez ise 2. basamak ilaclar icinde insilin vardir.
A

Kullanilacak farmakolojik ajan segilirken tedavi
bireysellestirilmelidir. E

Tip 2 diyabetin progresif ya||3|5| dusindldigtinde
hastalarin cogu sonunda insilin kullanmak zorunda
kalacaktir. B

American
L Diabetes
Association.



Insulin Tipleri ve Etki Profilleri:

C . Etki . . Etki
Insilin tipi Jenerik adi Piyasa ad e—— Pik etki siiresi
Prandiyal [bolus) insilinlar
il Actrapid HM
Ksetkli (o incan incilin e 30-60dk | 2-4st | 5Bt
[Human regiler] Humulin B
Glulisin insulin Apidra
Hizlr etkili - — _ _
g g
[Prandiyal anstog] Lispro insulin Humalog 15 dk 30-90 dk 3-bat
Aspart insulin MovoRapid
Bazal instlinler
Orta etkili . - Humulin M .
{Bazal human NPH) MPH insan insulin Incadabord HM 1-3 st 8 st 12-146 st
it Glargin insuli Lant
e = il Y Piksiz | 20-26st
|Bazal analog] Detemir insulin Levernir
sli[**
sl Ll b Degludec insulin Tresiba st Piksiz 40 st
[Bazal analog]
Hazir kansim [bifazik] insilinler
Hazir kansim human | %30 kristalize + %70 NPH Humulin M 70/30 -
[Regiiler + NPH] b 30-460 dk Degigken 10-14 st
Mixtard HM 30
A0l Kansim ana'eg 10-15dk | Degisken | 10-16st
[Lispro +NPL] | %50 insulin lispro + %50 —_ N =gisken =
P . Humalag Mixal
insulin lispro protamin
Hazir karisim analog %30 insulin aspart + %70 - - -
{Aspart + NPA) S T I MovoMix 30 | 10-15dk | Degisken | 10-14st
Hazir kansim analog | %30 insulin aspart + %70 " e =
{Aspart + Degludec)[**) insiilin degludec Ryzodeg30 | 10-15dk | Degicken | 40 st
78 | DIABETES MELLITUS VE KOMPLIKASYOMLARININ TANI, TEDAVi VE

ZLEM KILAVUZU-2013



Insilin Tedavisi:

» "... hekimler tarafindan hastaya tehdit,
basarisizlik veya ceza seklinde
anlatiimamalidir. *

« "..inslline gegme” deyimi asla

kullanilmamalidir!ll

American
Diabetes Care Volume 38, Supplement 1, January 2015 ‘ Dlabet_es_
Association.



HbA1lc degeri arttikga aglik glisemisinin ortalamaya
katkisi daha ¢ok artar

Cogunlukla inslin HbA1c >%85
oldugunda baslatilr.

& = ¥ =

HbAIcCye % katk:

o
o

o

<3 7384 8.59.2 9.3-10.2 >10.2
HbA1c araligi(%)

Monnier et al. Diabetes Care 2003



Bazal insiilin baslangi¢ dozu

Bazal insiilin baslangig dozu:

. 0,1-0,2 IU/kg
veya
ciddi hiperglisemi var ise*: 0.3-0.4 IU/kg

*PG > 300mg/dl, HbAlc > %10

Inzucchi et al. DIABETES CARE, 2012;35:1-16



Insiilin dozunun hesaplanmasi

Fenotip insvlin Dozu
(U/kg/gun)

Normal Kilolu

Fizik aktivitesi yogun 0.3

Fizik aktivitesi orta derecede 0.4

Fizik akfivitesi hafif 0.4
Obez

Fizik akhivitesi yogun 0.5

Fizik aktivitesi orta derecede 0.6

Fizik aklivitesi hafif 0.8
Bobrek yetersizligi -0.2
Hipoglisemi riskini arfiran durumiar -0.2
Fazla yemek yiyenler +0.1
Yeni baslayan tip 1 diyabet ( <30 yas ) 0.3

TEMD Diabetes Mellitus ve Komplikasyonlarinin Tani, Tedavi ve izlem Kilavuzu-2013 Yenilenmis 6. Baski



Haftalik, 3 giinliik, Giinlik titrasyon algoritmasi

TREAT TO TARGET ATLANTUS

AKS = 180 mg/dl ise
Lantus® dozunu - 8 iinite artirin

AKS 140 - 180 mo/dl arasinda ise
Lantus® dozunu + 6 finite aririn

AKS 120 - 140 ma/dl arasinda ise
Lantus® dozunu + 4 iinite artirin

AKS 100 - 120 mg/d] arasinda ise INSIGHT
Lantus® dozunu + 2 iinite artinn

Riddle MC. At al. Diabetes Care. 2003;26: 3080-86
Davies M, et al. Diabetes Care 2005;28:1282—-1288
Gerstein HC et al. Diabetic Medicine 2006;23: 736-742




ATLANTUS Calismasi: Hastalarin uygulayabildigi kolay
bir titrasyon semasi

insiilin dozu ve AKG HbA1c azalmasi (%)

170 50 )
Hekim titrasyonu Hasta titrasyonu
Hasta titrasyonu — insulin dozu - — —
45 1’0
150
_ _ -1.08
= (@] 40 3
? O Hekim titrasyonu — insulin dozu < < _1’ 1
=) S
5 35 2 (&)
X 130 '®) Hekim titrasyonu - AKG E E'
< e) < ie)
O - T
o O[30 ~—
Y p -1,2
110 Hasta titrasyonu - AKG p<0.01
25
S 0)
90 ©° 2 4 6 8 49 12 14 16 18 20 24 20 -1,3

Randomizasyondan sonraki haftalar

ATLANTUS calismasi: Hastalarin uygulayabildigi kolay bir titrasyon semasi, hekim
tarafindan uygulanan titrasyona kiyasla glisemik kontroli iyilestirirken. siddetli
hipoglisemi insidansi diisiik kalmaktadir.

1.Davies M. et al. Diabetes Care 2005;28:1282-1288.



Bazal insiilin tip 2 diyabetli hastalarda
tum glukoz profilini diizeltir.

TiP 2 DIYABETLi HASTALARDA
Ogiin Ogiin Ogiin BAZAL iNSULIN TEDAVISI

400 } } }

Pestiypaediohfeg185130/Mg/ dl

% 300 Adikiakikiddagyy NOBNBEK
é Tip 2 diyabet
-
o
S 200
=
b0
(1°]
o
s 100
o Normal
0 Oglin Oglin Oglin
06%° 1000 1400 180 200 (00
Zaman

Hirsch IB, et al. Clin Diabetes 2005;23:78-86.



Rapid-acting: Lispro (Humalog®), Aspart (NovoLog®),

Glulisine (Apidra®)
Short-Acting: Regular (Humulin® R, Novolin® R)
Intermediate: NPH (Humulin® N, Novolin® N)

Long-acting: Glargine (Lantus®)
Detemir (Levemir®)

Relative Insulin Effect

I\ I T T I T f f |

0 2 4 6 8 10 12 14 16 18 20
Time (hours)

Bergenstal, “Effective insulin therapy,” Intemational Texthook of Diabetes Mellitus vol 1. 3@ ed,
Chichester NY, John Wiley and Sons, Inc_, 2004:995-1015. International Disbetes Center
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ADA/EASD 2012 Bildirgesine Gore:
Tip 2 Diyabette Insiilin Tedavisine Gegis

En uygun yol

tokluklarin yiksek

oldugu 6giinlere
kademeli olarak
prandiyal insdlin
eklemektedir.

Onerisi

En keskin ve esnek prandiyal glukoz kontrolU icin; '

Enjeksiyon  Rejimin
Sayisi Karmasikhgi
o insolin olmayan -
- tedavi rejimleri Mo N
£ < W 1 DOsOK
/ \
/ Sadece bazal insolin \

Gunde iki kere
‘ premiks instlin | 2

+1 hizh efkili
insuUlin enjeksiyonu
(6gin zamanlannday)

v

Bazal insulin

/ (geneliikie oral ilagiaria birlikte) \
+ 2 2 hizh efkili
insUlin enjeksiyonu

([6gUn zamaniarnda)

Bazal insolin
Daha esnek Daha az esnek

Inzucchi SE et al. Diabetes Care 2012;35:1-16



Approach to starting and adjusting insulin in type 2 diabetes.

Basal insulin
1 (usually with metformin +/- low
other noninsulin agent)

« Start: 10 U/day or 0.1-0.2 U/kg/day

* Adjust: 10-15% or 2-4 U once-twice weekly
to reach FBG target.

* For hypo: Determine and address cause;
W dose by 4 U or 10-20%.

target
(or if dose >0.5 U/kg/day),
treat PPG excursions with memmmmmm————]
mealtime insulin.

Change to
premixed insulin* twice daily
!
« Start: Divide current basal dose into 2/3 AM,
1/3 PMor 1/2 AM, 1/2 PM.
« Adjust: A dose by 1-2 U or 10-15% once-
twice weekly until SMBG target reached.

* For hypo: Determine and address cause;
W cormesponding dose by 2-4 U or 10-20%.

Add 1 rapid insulin* injection

before largest meal mod.

« Start: 4 U, 0.1 Ukg, or 10% basal dose. If
HbA,.<8%, consider W basal by same amount.

» Adjust: A dose by 1-2 U or 10-15% once-
twice weekly until SMBG target reached.

« For hypo: Determine and address cause;
W comesponding dose by 2-4 U or 10-20%.

oa'med. Add =2 rapid insulin* injections
g o before meals (“basal-bolus’)

- Start: 4 U, 0.1 U/kg, or 10% basal dose/mesl.}
If HbA,.<8%, consider W basal by same amount.

« Adjust: A dose by 1-2 U or 10-15% once-twice
weekly until SMBG target reached.

« For hypo: Determine and address cause;
W comesponding dose by 2-4 U or 10-20%.

Flexibility more flexible less flexible

Silvio E. Inzucchi et al. Dia Care 2015;38:140-149

American
Diabetes

©2015 by American Diabetes Association . Association.



Bazal insiilin bagla.
{Gece NPH; gece. aksam veya sabah uzun etkil)

Y

| APG >120 mgidl ise, insdlin dozuru artir. |

-

Bifazik insiilin bagla.
{Ginde 2 doz insan/analog insdlin}

'

Sabsh veya
PG =120 ise

Hipoglisemi varsa veya .-"':;-- AOsgm = doz artir
APG <70 myidl iss, oy sneE o
gece dozunu azalt™. B -
[Ex]
AP <120 mgid] is=.
injeksiyon s3ysin
Tedaviyi sirdar, asa(idaki gits artr.
36 ayda bir A1C |
I " . s
Ojle ag PG =120 mgidl Aksam ag PG >120 mgidl Gece PG >140 mgid ise,
ime. sabah hizh etkii ize. sabah bazal veya &dle aksam hizh etkil
Hayr | insiilin ekle. fuzh etkili insdlin ekle. nsilin elde.

/

 2ay sonra AIC %77

T

Bazal-belus (yedgun) insiilin tedavisine geg.
{2 stPPGye gore hizlkisa etkili insilin injeksiyon saypsim artir, [-#
dozlan ayarla, gerekirse 2. doz bazal insilin ekle.)

M3erektijinds 41C hedefi bireye gére befidenmelidir.
Horoner sonunu ofan, demansh veya yash hastalarda APG <100 mg/dl ise gecefaksam insilin dozu azatlmalider.

SEKIL9.2: Tip 2 diyabette insiilin tedavizi

DIABETES MELLITUS VE KOMPLIKASYOMLARIMIM TANI, TEDAYI VE [ZLEM KILAVUZU-2013 | 73



15.6 | YASLILARDA DIYABET

Ulkemizde de yasam siiresinin uzamasi ile yash diyabetli niifus giderek artmakta ve bu grup
diyabetlilerin bakim ve tedavisi sorun olusturmaktadir. Bu konuya iliskin TEMD yaklasimi ve

oneriler asafida ozetlenmistir.

TEMD YAKLASIMI VE ONERILER

5. Insiilin doz hatalarini énlemek ve optimal glisemik kontrolii saglamak icin yash
hastalarda hazir karisim insiilin preparatiari ve disposable insilin kalemleri
tercih edilmelidir [Simif B, Diizey 2 kanit (13-15]].




Table 71—Continued

Class Compound(s) Cellular mechanism(s) Primary physiological action(s) Advantages Disadvantages Cost*
Dopamine-2 # Bromocriptine (quick release)§ Activates dopaminergic # Modulates hypothalamic ® No hypoglycemia # Generally modest ALC efficacy High
agonists receptors regulation of metabolism e 7 | CVD events ® Dizziness/syncope
® | Insulin sensitivity (Cycloset Safety Trial) e Nausea
® Fatigue
# Rhinitis
SGLT2 inhibitors ~ » Canagliflozin Inhibits SGLT2 in the ® Blocks glucose reabsorption @ No hypoglycemia ® Genitourinary infections High
» Dapagliflozint proximal nephron by the kidney, increasing ® | Weight ® Polyuria
» Empagliflozin glucosuria ® | Blood pressure ® Volume depletion/hypotension/
® Effective at all stages dizziness
of T2DM e 7 LDL-C
® | Creatinine (transient)
GLP-1 receptor » Exenatide Activates GLP-1 receptors ® | Insulin secretion (glucose- e No hypoglycemia ® Gastrointestinal side effects (nausea/ High
agonists » Exenatide extended release dependent) ® | Weight vomiting/diarrhea)
* Liraglutide # | Glucagon secretion ® | Postprandial glucose e 1 Heart rate
» Albiglutide (glucose-dependent) excursions ® ? Acute pancreatitis
® Lixisenatidet ® Slows gastric emptying ® | Some cardiovascular e C-cell hyperplasia/medullary thyroid
» Dulaglutide ® | Satiety risk factors tumors in animals
® [njectable
® Training requirements
Amylin mimetics  » Pramlintide§ Activates amylin receptors ® | Glucagon secretion ® | Postprandial glucose  ® Generally modest A1C efficacy High
® Slows gastric emptying exXcursions ® Gastrointestinal side effects (nausea/
® | Satiety ® | Weight vomiting)
® Hypoglycemia unless insulin dose is
simultaneously reduced
® [njectable
® Frequent dosing schedule
® Training requirements
Insulins * Rapid-acting analogs Activates insulin receptors ® | Glucose disposal ® Mearly universal ® Hypoglycemia Variable#

- Lispro
- Aspart
- Glulisine

# Short-acting
- Human Regular

® Intermediate-acting
- Human NPH

# Basal insulin analogs
- Glargine
- Detemir
- Degludect
» Premixed (several types)

# | Hepatic glucose production
® Other

response

® Theoretically unlimited
efficacy

® | Microvascular risk
(UKPDS)

® Weight gain

® ? Mitogenic effects

® [njectable

® Patient reluctance

® Training requirements

CKD, chronic kidney disease; CVD, cardiovascular disease; GIP, glucose-dependent insulinotropic peptide; HDL-C, HDL cholesterol; LDL-C, LDL cholesterol; MI, myocardial infarction; PPAR-vy, peroxisome
proliferator-activated receptor +y; PROactive, Prospective Pioglitazone Clinical Trial in Macrovascular Events (30); STOP-NIDDM, Study to Prevent Non-Insulin-Dependent Diabetes Mellitus (31); TZD,
thiazolidinedione; T2DM, type 2 diabetes mellitus; UKPDS, UK Prospective Diabetes Study (32,33). Cycloset trial of quick-release bromocriptine (34). *Cost is based on lowest-priced member of the class (see ref.
15). tNot licensed inthe U.S. finitial concerns regarding bladder cancer risk are decreasing after subsequent study. §Not licensed in Europe fortype 2 diabetes. #Cost is highly dependent on type/brand (analogs =
human insulins) and dosage. Adapted with permission from Inzucchi et al. (15).

Diabetes Care Volume 38, Supplement 1, January 2015

American
Diabetes
.Association.



insulin degludec

Des(B30) LysB29(y-Glu Ne-hexadecandioyl) human insulin

Al r5_5'|

(G IIIVIEIQICIC(TISIIICI(SILIYIQIL(E(NIYI(CIN
I |
S S

81 % IS/ DesB30
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desB30 Insulin

A21

oV L-y-Glu
Glutamic asit
O ‘koprii’

HO OH
N
H

© Hexadecandioyl

Yag asidi yan
zingciri



Insiilin degludec:

— Yavas ve stabil monomer salinimi

Bu dizayn ultra-uzun ve diiz bir FK/FD profil
saglamaktadir



Ginlik enjeksiyonlar sonrasi IDeg kararli plazma
seviyelerine 2-3 glinde ulagir

120 -
110
100

80 -
70 -
60—
50
40
30
20 -
10 -
0 | | I | | I

Serum IDeg konsantrasyonu — 10 glinlik seviyeleri
(%)

R o

0 1 2 3 4 5 6 7 8
ilk doz sonrasi giinler

T1 DM hastalarda giinde tek doz (0.4 U/kg) ile serum IDeg seviyeleri (10 ginliik serum
seviyeleri)

Coester et al. Diabetologia 2012;55(Suppl. 1):Abstract 909-P



Bazal insdllinlerin etki stireleri

NPHL25 13-14
NPL34 16-22
Lantus®>8 22-27
Detemirt-367 12-23
Degludec®10 >42
U300t up to 36

*Where possible, data are reported from clamp T1DM studies where clinically significant doses were injected (0.3-0.4 U/kg); end of duration data are given in some studies

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. Lantus PI. Available at: http://products.sanofi.us/lantus/lantus.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

SAGLB.DIA.14.06.0065a(1) / 2014.09



Antihyperglycemic therapy in type 2 diabetes: general recommendations.

Mono- Healthy eating, weight control, increased physical activity, and diabetes education
therapy Metformin
Efflcacy” high
Hypo risk low risk
Weight neutral / loss
Side effects Gl / lactic acidosis
Costs™ low.
If HbA,, target not achleved after ~3 ths of therapy, pr fo 2-drug combination {order not meant to denote
mmm—mmmamumﬁlmm factors):
Metformin Metformin Metformin Metformin Metformln Metformin
+ o+ + + +
Dual Sulfonylurea ‘Thiazolidine- DPP-4 SGLT2  Insulin (basal)
therapy“ dione inhibitor inhibitor
Efficacy” | intermediate I
Hypo risk
Weight
Side effects
Costs™
If HbAy, target ot achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
M pr dg on a varlety of p and Wc ).
Metformin Metformin Metformin Metformin Metformln Metformin
+ + + + +
Triple Sulfonylurea DPP-4 SGLT2 Insulin (basal)
the rapy + Illhlbﬂor inhibitor
TZD | su |
| ppP-4- | or[_120_]
or I SGLT2-i I
or I Insulin® I
s o S — e etfonmin
¥ +
Combination| | —
injectable Basal insulin + LGN or
therapy: I - :

Silvio E. Inzucchi et al. Dia Care 2015;38:140-149

American
Diabetes
©2015 by American Diabetes Association .Association.



Bazal Plus-Bolus Insiilin Tedavisi

AU

SLEAEBE,

< (0)% AY Y

Etkin tedavi igin en iyisi fizyolojik insiilin
salimimini taklit etmektir

M Endojen insiilin
Bazal insiilin

Bolus insiilin




Rapid-acting: Lispro (Humalog®), Aspart (NovoLog®),

Glulisine (Apidra®)
Short-Acting: Regular (Humulin® R, Novolin® R)
Intermediate: NPH (Humulin® N, Novolin® N)

Long-acting: Glargine (Lantus®)
Detemir (Levemir®)

Relative Insulin Effect
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0 2 4 6 8 10 12 14 16 18 20
Time (hours)

Bergenstal, “Effective insulin therapy,” Intemational Texthook of Diabetes Mellitus vol 1. 3@ ed,
Chichester NY, John Wiley and Sons, Inc_, 2004:995-1015. International Disbetes Center
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Bazal bolus tedavide insilin dozunun
hesaplanmasi ve ayarlanmasi

100kg hasta
Total PRANDIYAL insilin Toplam 25 U
0.4-0.6i/sx 7650 (isa etkll
> Oglinlerde
8 U

KAHVALTI dozu OGLE dozu AKSAM dozu

wox1/3 Loox 1/3 0wox 1/3 RS

Bazal 25 U
Cili

Total BAZAL insulin

0.4-0.6 i/sx 7050

TEMD Diabetes Mellitus ve Komplikasyonlarinin Tani, Tedavi ve izlem Kilavuzu-2013 Yenilenmis 6. Baski



Insilinin Tedavisinin Yogunlastiriimas:

<> APG hedefte ancak TPG hedefte degil ise prandiyal insilin
ihtiyaci vardir,

<> Bazal insiilin gereksinimi >0.5-0.7 IU/kg/giin'e ulasmissa
prandiyal insilin eklenmelidir.

[Bazal ve prandiyal insdlinler ayri ayri titre edilebilir}

inzucchi, Diabetes Care, 2012 Ampudia-Blasco, Diabetes Technology and Therapeutrics, 2011



Glisemik Hedefler

APG =120 mg/dl ¥ TPG =140 mg/dl \v

HbAlc =% 6.5



Sabriniz icin tesekkirler...
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