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Diabetes Mellitus Tedavisi

Egitim

Tibbi beslenme tedauvisi

Fiziksel aktivite ve egzersiz

llaclar (OAD, insulin, insulin-disi injeks. tedavileri)

Izlem
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Instlin Tedavisi Endikasyonlari

Tip 1 Diyabet

LADA

GDM (diyetle kontrol saglanamazsa)

Tip 2 Diyabette

— OAD’ ler ile iyi metabolik kontrol saglanamamasi
— Asin kilo kaybi

— Agir hiperglisemik semptomlar

— Akut miyokard infarktusu

— Akut atesli, sistemik hastaliklar

— Hiperozmolar veya ketotik koma (HHNKD, DKA)
— Major cerrahi operasyon

— Gebelik ve laktasyon

— Bobrek veya karaciger yetersizligi

— OAD’ lere allerji veya agir yan etkiler

— Agir insulin rezistansi



1921’ de insiilinin Kesfi insiilin Mucizesi

S —————Eee:H:Hd -L

Banting ve Best 15 Aralik 1922 15 Subat 1923



Insulin Tedavisinin Evrimi
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The history of insulin. www.karger.com/ProdukteDB/Katalogteile/isbn3_8055/_83/ 53/Insulin_02.pdf




Tip 2 Diyabette Fizyopatolojik Defektler
ve Antihiperglisemik Ilaclar
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Antihiperglisemik Ilaclarin Relatif Etkinligi
(Monoterapide A1C’ yi Diisirme Orani)
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Tip 2 Diyabette Insulin Tedavisinin
Yararlari

Bozulmus insulin sekresyonunun duzeltiimesi
Glukotoksisitenin ortadan kaldiriimasi
Hepatik glukoz yapiminin baskilanmasi (%040-44)

Periferik ve hepatik insulin duyarhiliginda artis (%17-
80)

Postprandiyal insulin gereksiniminin karsilanmasi
Optimal glisemik kontrol saglanmasi



Glisemik Kontrol Hedefleri

HbAlc <%7.0 <%6.5

AKG ve 6glin 6ncesi KG 80-130 mg/d|I 60-100 mg/dI

Ogiin sonrasi 1. st KG \ - / <140 mg/dl (tercihen <120 mg/dl)
Ogiin sonrasi 2. st KG W <120 mg/dlI

TEMD Diabetes Mellitus ve Komplikasyonlarinin Tani, izlem ve Tedavisi Kilavuzu - 2017



TURDEP-II: Bilinen Diyabetlilerde Glisemik
Kontrol Derecesi (n=2272)

HbA1c >%7 oranlari
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Mikrovas. Kompl. Onlemek Yogun Glisemik Kontrol ile
Yasamboyu Tahmini Yarar Beklentisi

A. Tanida Metformin Baslanan

B. Tanidan 10 yil sonra insiilin Baglanan
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Figure 2. Estimated lifetime absolute benefits of intensive glycemic control for preventing microvascular

outcomes.

A, Treatment Scenano 1: iniation of metformin at diagnosis, with HbA,

. reduction from 8.5% to 7.0%. B, Treatment Scenario 2

initiation of insulin 10 years after failing initial oral therapy, with HbA, _ reduction from 8.5% to 7.5%. The number needed to treat values
were calculated from the estimated absolute nsk reductions on the basis of Vijan and colleagues’ Markov simulation model.*® For sce-
nario 2, the absolute nsk reduction for prevention vision loss among 75vyear-old patients with new-onset diabetes was 0%, thus yelding
a number needed to treat of infinity. ESRD indicates end-stage renal disease; and Ml, myocardial infarction.

Makam AN, et al. Circulation 2017;135:180.



Instlin Kullaniminin Ondndeki Engeller

» Hastanin rezistansi
= Kompliyans sorunlari
= [gne giris yerlerinde iz kalacagi korkusu
» Doktorun rezistansi
» Kaynak yetersizligi
= [ntensif tedaviyi planlamak/izlemek icin zaman yetersizligi
= [nsiilin tedavisine bagl gelisebilecek yan etki 6nyargisi
= Kilo artisi
» Hipoglisemi
= Optimal glisemik kontrol i¢in ¢oklu doz injeksiyon gerekmesi

Polonsky WH et al. Clinical Diabetes 2004;22:147-50.
Cefalu WT. Am J Med 2002;113(Suppl 6A):23S-36S.



TEMD Tip 2 Diyabette Tedavi Algoritmasi-2017

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

MONOTERAPI IKILI KOMBINASYON UCLU KOMBINASYON iNSOLIN
SU/GLN ' SU/GLN

BAZAL-
BOLUS

A1C >Hedef A1C >Hedef POMPA

*Tedavi degisikligi icin A1C >%7 veya bireysel hedefin istiinde olmali. **Monoterapide MET tercih edilir, MET
kontrendike/intolerans varsa diger bir OAD baslanabilir. ***Bazal insulin tercih edilmeli, SU/GLN ile verilmemek kosulu ile, bifazik
instiline de baslanabilir. (MET: Metformin, OAD: Oral antidiyabetik, DPP4-i: Dipeptidil peptidaz 4 inhibitérii, SU: Sulfoniliire, GLN:
Glinid, PiO:Pioglitazon, GLP-1A: Glukagon benzeri peptid 1 analogu, AGi: Alfa glukozidaz inhibitérii, SGLT2-i: Sodyum glukoz
kotransportu 2 inhibitora).



Glycemic Control Algorithm

For patients without concurrent serious A1C > G 504 For patients with concurrent serious
illness and at low hypoglycemic risk CRERe T Ml SY liness and at risk for hypoglycemia

LIFESTYLE THERAPY (including Medically Assisted Weight Loss)

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

MONOTHERAPY*

Metformin

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

s SGLT-2i DUAL
_ Therapy

AT  DPP-4i MET aa

T or other

1st-line i 15“",\? Basal insulin TRIPLE

agent ! agent Therapy
g 2nd-line )

- Colesevelam agent DPP-4i

Bromocriptine QR Colesevelam

¥ 00 g~ il ADD OR INTENSIFY
SU/GLN AGi INSULIN

If not at goal in 3 months ! Refer to Insulin Algorithm

proceed to Dual Therapy = SU/GLN
If not at goal 2 !

in 3 months
proceed to

Triple Therapy If not at goal in

3 months proceed %
to or intensify

insulin therapy ! Use with caution

Few adverse events and/or
possible benefits

PROGRESSION OF DISEASE
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T2DM’li
Hastalarda Anti-
hiperglisemik
Tedavi

Pharmacologic Approaches to
Glycemic Treatment:

Standards of Medical Care in
Diabetes - 2018. Diabetes Care
2018; 41 (Suppl. 1): S73-S85

At diagnosis, initiate lifestyle management, set A1C target, and initiate
pharmacologic therapy based on AIC:

A1C is less than 9%, consider Monotherapy.

| A1C is greater than or equal to 9%, consider Dual Therapy.

l AIC is greater than or equal to 10%, blood glucose i ter than or equal to 300 mg/dL,
*\‘ or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.

Monotherapy Lifestyle Management + Metformin

Initiate metformin therapy if no contraindications* (See Table 8.1)

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

of monotherapy? No: - Assess medication-taking behavior

- Consider Dual 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. S75 and Table 8.1)

- Add second agent after consideration of drug-specific effects
and patient factors (See Table 8.1)

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

of dual therapy? No: - Assess medication-taking behavior

- Consider Triple Therapy

Triple Therapy Lifestyle Management + Metformin + Two Additional Agents

Add third agent based on drug-specific effects and patient factors# (See Table 8.1)

AIC at target Yes: - Monitor AIC every 3-6 months

a:tff :’a'm&nths - No: - Assess medication-taking bel
oFripie.Anerapy - Consider Combination Injec, e Therapy (See Figure 8.2)

_gSee Fi_gure 8.2)

American Diabetes Association.



Turkiyedeki Insulin Preparatlari

« Konsantrasyonlari (1 ml’ deki instlin miktari)
u10, u4o, U100, U200, U300, U500

« 1 Unite (U) insulin; 24 saat ac birakilmis bir tavsanda
kan glukoz duzeyini, injeksiyondan 5 saat sonra
45 mg/dl (2.5 mmol/L)’ ye distlren insllin dozunun

2/3° (ddr.

1 U =36 ug toz insulin



Instlin Preparatlari

1 U insulin = Glisemiyi 1-2 mmol/l (18-36 mg/dl) dusurur.
= 10 g karbonhidrat (KH) gerektirir.
Sise (flakon) tipleri 2-8°C’ de saklanmali

Kalem ve igindeki kartus insulinler kullaniimaya basladiktan
itibaren 25°C oda sicakliginda 4 hafta stabilitesini korur.

Kullanilmaya bagsladiktan itibaren, suresi 30 gunu asan hallerde
etkinligi azalabilir!...

Donma ve direkt gunes isigi insulinin kristal yapisini bozar.



Insilin Injeksiyon Bolgeler

Emilim: Abdomen > Deltoid > Femoral > Gluteal

Lipoatrofi/hipertrofi varsa injeksiyon bolgesi rotasyonla degistiriimeli!



Kullanimdaki Insulinlerin Farmakokinetik Profili

Plasma Insulin Levels

Rapid (aspart, lispro, glulisine, insulin human [inhaled])
Short (regular U-100)

Mixed short/intermediate (regular U-500)

Intermediate (NPH)

Long (detemir)
Long (U-100 glargine)

Ultra-long (degludec U-100 & U-200)
Glargine U-300

0 6 28 30 32 34 36

_ Time (hr)
Hirsch IB. N Engl J Med. 2005; 352:174-83.

Flood TM. J Fam Pract. 2007; 56(suppl 1):51-S12.
Becker RH et al. Diabetes Care. 2015; 38:637-43. 20



KISA/HIZLI ETKILI

Lispro U100 & U200 <15 dk 0.5-15st 3-5st Berrak
Aspart <15 dk 1-3st 3-5st Berrak
Glulisin 0.25-0.5st 0.5-1st 4 st Berrak
Regller U100 0.5-1st 2—-4st 5-8st Berrak
Regiiler inhaler <5 dk 20 - 40 dk 3 st Toz
ORTA ETKILi
Regililer U500 30 dk 2—-4st <24 st Berrak
NPH 1-2st 4-10st >14 st Bulanik
UZUN ETKILI
Detemir 3-4st 6 — 8 st (=piksiz) 20 -24 st Berrak
Glargin U100 1.5 st Piksiz 24 st Berrak
Glargin U300 1.5 st Piksiz 26 st Berrak
Degludec U100 & U200 0.5-1st Piksiz >30 st Berrak
KARISIM
NPL/Lispro, NPA/Aspart 50/50 0.25-0.5 st 0.5-3 st 14 — 24 st Bulanik
NPL/Lispro 75/25 0.25-0.5st 0.5-25st 14 — 24 st Bulanik
Reg/NPH, NPL/Lispro, NPA/Aspart 0.1-0.2 st 1—-4st 18 — 24 st Bulanik
70/30

Degludec/Aspart 70/30 0.23-1.2 st 2—-3st >24 st Bulanik



Insiilin Tedavisinde Amac

Fizyolojik insulineminin taklid edilmesidir.

Bazal insulin: Yemek aralarinda hepatik glukoz Uretimini baskilar. Periferik
hucrelere glukoz girisini saglar.

Bolus (prandiyal) insulin: Yemek sonrasi hepatik glukoz cikisini dizenler.
Periferik hucrelere glukoz girigini saglar.

50
25
0 Basal insulin

Breakfast Lunch Dinner
150

Glucose 100
(mg/dL) s0

0
78 91011121 23 4 56 7 8 9
AM PM

Time of day

Basal glucose




Insiilin Dozunun Hesaplanmasi

Insiilin dozu

Fenotip (IU/kg/giin)
Normal kilolu

Fizik aktivitesi yogun 0.3

Fizik aktivitesi orta derecede 0.4

Fizik aktivitesi hafif 0.4
Obez

Fizik aktivitesi yogun 0.5

Fizik aktivitesi orta derecede 0.6

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




Instiilin/Karbonhidrat Orani ve insiilin Diizeltme Faktorii

 I/KH =1 birim KH icin gereken insiilin miktari

« i/KH = 300-450/Total insiilin Dozu

- IDF=1 U insulinin dusilirdiigii kan glukoz miktari (mg/dL)

- IDF =4.44 x I/IKH



Bolis insllin ekle

(giinde 1 doz, biiyiik 6giin 6ncesi 4 U
basla, 2-4 IU/hf artir)

2. doz Boliis insilin

eklenebilir
(4 IU basla, 2-4 IU/hf artir)

Bazal insulin ekle

(Metformin * Diger OAD’ giinde 1 veya 2 doz;

0.2 IU/kg basla, 2-4 |U/hf artir)

A1C hedefte degil

GLP-1A ekle

(BKi 230 kg/m? ise, giinde 1 veya 2 doz,
disiik doz bagsla, 1 ay sonra artir)

A1C hedefte degil

Bazal-Boliis instiline ge¢
(TiD/2 bazal + TiD/2 boliis
(3-4 doz bolus, 2-4 IU/hf artir)

Karisim/bifazik insiilin ekle (bazal
doz/2 sabah, bazal doz/2 aksam ver,
dozlari 2-4 IU/hf artir)

3. doz Karisim/bifazik insiilin

eklenebilir
(6glen 4 IU basla, 2-4 IU/hf artir)

Tip 2 Diyabette insiilin Tedavisi, TEMD Diyabet Kilavuzu, 2017

(OAD: Oral antidiyabetik ilag, A1C: Glikozile hemoglobin A,., GLP-1A: Glukagon benzeri peptid 1 analogu, TiD: Toplam insilin dozu)



START BASAL (Long-Acting Insulin)

A1C < 8% A1C > 8%

TDD 0.1-0.2 U/kg TDD 0.2-0.3 U/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% - 40%

*Glycemic Goal:

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

* A1Cand FBG targets may be adjusted based on patient’s age,
duration of diabetes, presence of comorbidities, diabetic
complications, and hypoglycemia risk

Glycemic
Control Not
at Goal*

Add Add Prandial Insulin
GLP-1 RA

Or SGLT-2i | |
Or DPP-4i

Begin prandial - Begin prandial
insulin before insulin before
largest meal each meal

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

« Start: 10% of » Start: 50% of TDD
basal dose or in three doses
5 units before meals
N N

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

» Increase prandial dose by 10% or 1-2 units if 2-h postprandial
or next premeal glucose consistently > 140 mg/dL

« If hypoglycemia, reduce TDD basal and/or prandial insulin by:

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

« Severe hypoglycemia (requiring assistance from another
person) or BG <40 mg/dL: 20% - 40%




Combination Injectable Therapy in T2DM

If A1C not controlled, consider
combination injectable therapy

1et, consider
alternative

insulin regimen

Pharmacologic Approaches to Glycemic Treatment:
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S73-S85 American Diabetes Association.



Insilin Infiizyon Sistemleri (Insilin Pompasi)
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Devamli Glukoz Takip Sistemi
(Glukoz Sensorleri, CGM)

Glucose - mg/dL

400

300 |

200 |
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Insiilin Tedavisinin Komplikasyonlar

Hipoglisemi
Hiperinsulinemi ve ateroskleroz: Kanit yok!!
Kilo artisi: Kaybedilmis yag ve kas dokusu yerine gelir, su

ve tuz tutulumuna bagl, glukozuri azalir
Masif hepatomegali: Glikojen depolari dolar

Odem (baslangicta): Azalmis ozmotik diirez ve Na*
tutulumuna bagl

Insiilin antikorlari ve alerij

Lipoatrofi immunolojik bir olaydir, lokal saf insan insulini ile
tedavi edilir

Lipohipertrofi: Surekli ayni yere injeksiyon, injeksiyon
bolgesini degistirmekle tedavi edilir.

Kanama ve sizma onemsizdir.



Sonuc

 Insllin tedavi hedefleri

Glvenle ulasilabilecek A1C’ yi hedefleyin (<%7)

Hasta ve hekim tarafindan ayarlanabilecek insulin tedavi programini
kullanin

Uygunluk ve hastanin rahathigi acisindan, 6zellikle prandiyal insulin igin
kalem uygulamalarini tercih edin

e Diyabet ekibinin (hekim, hemsire ve diyetisyenin) rolu

Hangi hastaya, ne zaman insulin gerekecegini tayin edin

Kendi unitenizde insulin tedavisini kolaylikla uygulayabileceginiz sistemleri
kurun

Insuilin gereken hastalarin bakimini koordine/standardize etmek icin egitimi
(egiticilerin egitimi) ihmal etmeyin



