OAD ve Bazal insilin
Kombinasyonlari

Prof. Dr. Mustafa Altay
Saglk Bilimleri Universitesi
Kecioren SUAM
Endokrinoloji ve Metabolizma Hastaliklari

Diyabet

[1 Ankara e 17-18 Kasim 2017
Diyabet Tedavisl Sheraton Otel

Dernedi ® Sempozyumu  Ankara




< < <

Antidiyabetk Tedavi de

A

Hedef HbAlc vye ul al me

Hipoglisemiden korunmak
Kilo almamak




U Hedef

U HbAlc < %7 (bireysel)

U APG: 80-130
u PPG <180
U4 Her Dbir hedef ayre ayre °1|-¢ln
U Hb Alc %7 civarenda i ken PPG h
deker | RRE&EuUuaat kese daha fazl adel

U Riddle, Umpierrez, DiGenio , Zhou, & Rosenstock, 2011
U Woerle , Neumann , Zschau, et al., 2007



Basamak tedavisi

SEKIL 9.1: TEMD TIP 2 DIYABETTE TEDAVI ALGORITMASI - 2017

AlC <¥%B.5 AlC=%8.5-10 AlC >3610

MONOTERAP] IKILI KOMBINASYON UCLU KOMBINASYON INSULIN

|5UIELN
DPPa-i

MET**

A1C »Hedef

“Tedavi degisikligi igin AI1C >%7 weya bireysel hedefin iatinde olmali. **Moncterapide MET tercih edilir, MET kontrendike/
intolerans var=a diger bir DAD beSlanebilir. ***Bezel insilin tercih edilmeli, SILOLH ile verilmemeak koSulu ile, bifazik insGline de
baslanakbilir. |MET: Matformin, OAD: Orel antid iyabetik, DPP4-I: Dipeptidil peptidaz £ inhikitord, 5U: Sullfonilire, GLKM: Glinid, PI10:
Pioglitazon, 3LP-14: Glukagon benzeri peplid 1 analogu, 431 &lfa glukozidez inhibitord, SGLT2-1: Sodyum glukoz kotremmporfu 2

inhibitgrii)-
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Birinci basamak tedavi

Baslangictaki A1C >%10 (86 mmol/mol], APG >250 mg/dl veya random PG >300 mg/
dl olan ya da hiperglisemik semptomlart bulunan veya Klinik tablosu katastrofik (DKA,
HHD) olan hastalarda, tedaviye inslin ile baslanmalidir. Bu durumdaki bazi hastalarin

Ikinci basamak tedavi

¢ lkinci basamakta insiilin en etkili yoldur. Ozellikle A1C 2%8.5 (269 mmol/mot, -
tercihen bazal insiline (uzun etkili analog veya NPH insilin) baslanmalidir. Uygun
vakalarda hazir karisim (bifazik) instlin de verilebilir. Secilecek instlin tedavisinde
hipoglisemi riski, kilo artisi ve hastanin uygulama becerisi dikkate alinmalidir.

Uclincii basamak tedavi

Metformine ikinci bir OAD (veya GLP-1A) eklendikten 3 ay sonra A1C >%8.5 (69 mmol/
mol) ise veya bireysel glisemik hedeflere ulasilamiyorsa zaman kaybetmeden insilin
tedavisine gecilmelidir.

- Onceki asamalarda insiilin kullanmamis hastalarda, tedaviye bazal insiilin (alter-
natif olarak hazir karisim insilin) eklenmelidir.

-  Metfomin ile birlikte kontrolld salinimb SU veya GLN kullanmakta olan hastalarda
en uygun yol, tedaviye bazal instlin eklenmesidir.

—  Metformin ile birlikte DPP4-| veya GLP-1A kullanan obez hastalarda tedaviye bazal
insulin eklenmesi uyagun olabilir.

- Metformin ile birlikte SU/GLN ya da bazal insilin kullanan hastalarda; tedaviye
DPP4-1, SGLT2-1 veya GLP-TA eklenebilir, ancak hipoglisemi riski acisindan dik- ¢
katli olunmali ve SU/GLN ya da bazal Insilin dozu azaltilmalidir.



Management of type 2 diabetes

Tier 1: Well-validated core therapies

Lifestyle + Metformin Lifestyle + Metformin

+ +
Basal insulin

“~

Lifestyle + Metformin
+

Y

Intensive insulin

A

At diagnosis:
Lifestyle
+
Matformin

Sulfonylurea®

................................................................................................................................................

Tier 2: Less wellirvalidated therapies

Lifestyle + Metfarmin Lifastyle + Metformin
+ +
- Pioglitazone RIEAEE o Picglitazone

No hypoglycemia +

Qedema/CHF I
Bone loss D Sulfonylurea™

Lifestyle + Metformin Lifestyle + Metformin

:...’.. + | . . L
Other oral or Bacal insuli
injectable agent™ =al insulin

Algorithm for the metabolic management of type 2 diabetes; reinforce lifestyle interventions
at every visit and check A1C every three months until A1C is <7% and then at least every
six months. The interventions should be changed if A1C is =7%.

CHF: congestive heart failure; A1C: glycated hemoglobin; GLP-1: glucagon-like peptide-1; DPP-4.:
dipeptidyl peptidase-4; SGLT2: sodium-glucose co-transporter 2.

* Sulfonylureas other than glybenclamide {(glyvburide) or chlorpropamide.

1 Alternative agents include: GLP-1 agonists, DPP-4 inhibitors, alpha-glucosidase inhibitors,
SGLTZ2 inhibitors.

Modified with permission from: Nathan DM, Buse JB, Davidson MB, et al. Medical Management of
Hyperglycemia in Tvpe 2 Diabetes: A Consensus Algorithm for the Initiation and Adjustment of
Therapy: A consensus statement of the American Disbetes Association and the European Association
for the Study of Diabetes. Diabetes Care 2009; 32:193-203. Copyright © 2009 American Lliaheteas.



GLYCEMIC CONTROL ALGORITHM

LIFEST

YLE THERAPY

(Including Medically Assisted Weight Loss)

Entry A1C< 7.5%

MONOTHERAPY*

Metformin

GLP-1 RA

SGLT-2i

L
o
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SU/GLN

Entry A1C > 7.5%

= DUAL THERAPY*

A

If not at goal in 3 months
proceed to Dual Therapy

<

> IECTEEEIN «
I_ ~ GLP-1RA

MET

orother

SGLT-2i

v

Tst-line Basal insulin
agent +
2nd-line /D
agent
~ Colesevelam
=g===
~ Bromocriptine QR
T —
v/ AGi

~ GLP-1RA
~ SGLT-2i
S ==
~ DPP-4i
or other
1st-line Basal Insulin
agent
v Colese¥eiam
S —
~ Bromocriptine QR
I
v AGi
{ SU/GLN
If not at goal .
in 3 months
proceed to
Triple Therapy ._

* Order of medications represents a suggested hierarchy of usage;
length of line reflects strength of recommendation
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(%]
<
~
(9]
=
‘z

If not at goal in
3 months proceed
to or intensify
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insulin therapy

DASE A S E

L,

—

Entry A1C > 9.0%

SYMPTOMS
NO ¥ES

DUAL
Therapy
OR

TRIPLE
Therapy

v

ADD OR INTENSIFY
INSULIN

Refer to Insulin Algorithm

LEGEND

o Few adverse events and/or
possible benefits

INSULIN
+

Other
Agents

! Use with caution

COPYRIGHT © 2017 AACE MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE. DOI 10.4158/EP161682.CS



T¢em bunl ara r o

u ABD:

0 HbAlc < %7: %52
U HbAlc >%9: %13
U Glukoz,KBvelipddeker |l er i | stenil en hed4defte ol an

U Ali MK, Bullard KM, Saaddine JB, Cowie CC, Imperatore G, Gregg EW. Achievement of goals in
U.S. diabetes care, 1999 62010. N Engl J Med . 2013;368:1613-1624.

U Baté Avrupa, Latin Ameri ka ve Asya:

U HbAlc < %7: % 36
U Glukoz,KBvelipddeker |l er i Il stenil en hedefte ol an
0 Chan JC, Gagliardino JJ, Baik SH, et al. Multifaceted determinants for achieving glycemic

control: the International Diabetes Management Practice Study (IDMPS). Diabetes Care.
2009;32:227-233.



Pl kemi zde:

V Ortal ama HbAlc d¢zeyl genel ol ar a

V Tip 1 Diyabetlilerde HbAlc: %8.69N1.97
V Tip2 Diyabetlilerde HbAlc: % 7.73N1.75

(

V K ylisemik k o nt I
(<100mg/ dl) v e Y
karl el ayan:

V Tip 1 Diyabet: %6 (n=28)
V Tip 2 Diyabet: %9.6 (n=446)

r o Al -KO%?o.n(I r,oligy i
i B ntr ol

Hb C
A K k o ¢ (140/

S°nmez A ve &wudy éTEMD



Neden kombinasyon tedavisi?



1. Tek bal &na
ABK Kkull anan h-&45tsia lhardé
APGOsst k| adek edbAla b %re

I Raccah D, Diabetes Metab Res Rev.
2017;33(3):e2858.



2. Hedefe ul al ma
kombinasyonu yetersiz( Kk n's ¢ | |

bal | ama s¢r esi

9.5%
Hastal ar tané an
9.09% - ortalama 10 yel
HbAlc> 7 o lgsemayk
15% maruz kal déeiknsaal
3 tedavisine ge-il
8.0% i |
/ t Unavoidable L Avoidable
Burden Glycemic Burden
7.5%
7-0%I!llllllllTllIllIIIFITIIT1IIllllll

Time in months sincs treatment initiation

Total Burden = ,Z_;(G' il , where ¢ indicates the number of months elapsed sinca diagnosis o freatment initiation; Brown JB. Nichols GA Perry A. The burden of
T is the number of months elapsed when a successor treatment in inifioted; G, is the actual or interpolated value of ! ! )

Hb,,, in month ¢; and K is the base from which burden is calcwlated (in this example, X = 8.0). treatment failure in type 2 diabetes. Diabetes
Care. 2004;27:1535 -1540
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APopulasyon bazl & bal ka

I HbAlc d¢l ¢rmede en
kombinasyonun metformin monoterapi
yvetmezl i ki nin hemen
ol duku g°r ¢l mgl

I OAD kombinasyon yet
sonra Bk ekl endil kin
azal méelter.

I Fonseca V, etal. Diabetes Obes Metab . 2011



Glycemic control in type 2 diabetes

B Conventional -

Median HbA1lc, percent

| 1 1 1 1 1
o < G b 1z is

Time from randomization, years

Glycemic control, estimated from the median hemoglobin A1C wvalue, in
patients with type 2 diabetes mellitus in the United Kingdom Prospective
Diabetes Study (UKPDS) who were randomly assigned to receive intensiwve
therapy with a sulfonylurea or insulin or to conwventional treatment with
diet; drugs were added if there were hyperglycemic symptoms or if the
fasting blood glucose concentration was greater than 270 mgy/dL {15
mmaol/L). The A1C wvalues were lower in the intensive therapyw group but
rose in both groups owver time. The circles represent data for all patients,
while the lines represent data for patients followed for 10 wears.

A1C: Hbalc, glycated hemoglobin.

Data from: Intensive bfood-ogflucose controf witfhh sufpfronyfureas or finsofin
compared with conventional treatrment and risk of compfications in patients with
tvoe 2 digbetes (UKPDS 232). UK Prospective Digbetes Study (UKEPDS) Growo.
Lancet 1998; 352:83 7.
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Tip 2 DM patofizyolojisi kombinasyon
tedavisini gerektirici niteliktedir!!!

Decreased

Incretin Effect
Decreased Insulin /
Secretion E g

Y

Decreased
Glucose ,
Uptake

Increased
Lipolysis

Islet—c cell

Increased
Glucagon

Secretion/” |hcreased
HGP

Neurotransmitter
Dysfunction

Defronzo RA, Diabetes , 2009.



Erkenl ns ¢l 1 ni1 z a

Ak ylisemk mi r as sakl ar
I Mi krovalskmpleirkasyon ri skin

I Ma k r ov a siskten keruyucudur (Uzun zaman
sonra bile)

A UKPDS Wright, Burden, Paisey, Cull, & Holman, 2002

A

AHast progiedyonunu yavall at &r

Afh¢crelerini koruyup baz:
dezel tior
ORIGIN, Gerstein et al., N EnglJ Med 2012



Bazall ns ¢l 1 nl e



Bazalk ns 4.01 n

A Protamin ve ZnHayvan k. ns ¢l i nl e
iTEtki ge- ball ar

I Pik yapar

I Uzunetkili: 2-5 g ¢ n
1T¥ng°r ¢l emeyen hipogl i s

I Kmm¢ nojekini K



Bazalk n's 20 1 n

ANPH,Rekombinan Kk nsmams ¢ 1 i ni
i Etkin

I Absorbsiyon enj eksi yon b°l ge
deki | ken

I Dahaaz | mm¢noj eni K

i Kar 8lmsmg Fim uygun

I Et ki Ss¢resi <16 saat



Bazalk n's 801 n

A Uzun Etkili bazal analoglar
(U-100 glarjin , U-100 detemir )

" Etkin
iEtki s¢resi: Yakl al 8k 24

I No kt ¢ hippglidemi daha az

|
|
I Pik etki yok
|
IEnj eksiyon b°l gesine g°r

Garber JA, Endocrine Practice , 2016
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ALGORITHM FORSADIBNEEFMNNARENS [ FYING INSULIN

ENDOCRINOLOGY

START BASAL (Long-Acting Insulin) ‘} INTENSIFY (Prandial Control)
A1C< 8% A1C > 8% Add Add Prandial Insulin
GLP-1 RA
0.1-0.2 U/ka —9 Or SGLT-2i
Or DPP-4i
- v Basal PF!qusS13, Plus 2, Basal Bolus
nsulin titration every 2-3 days ®
to reach glycemic goal:

: ; « Begin prandial « Begin prandial
Fixed regimen: Increase TDD by 2 U insulin before insulin before
Adjustable regimen: Glycemic largest meal each meal

FBG > 180 mg/dL: add 20% of TDD Control Not . Ifnotat goal, . 50% Basal /

FBG 140-180 mg/dL: add 10% of TDD t Goal* progress to 50% Prandial

FBG 110-139 mg/dL: add 1 unit ARG o injections before TDD 0.3-0.5 U/kg
2 or 3 meals

If hypoglycemia, reduce TDD by:
BG < 70 mg/dL: 10% - 20%

BG < 40 mg/dL: 20% - 40% Start: 50% of TDD

in three doses
before meals

Start: 10% of basal
dose or 5 units

Consider discontinuing or reducing sulfonylurea after
starting basal insulin (basal analogs preferred to NPH) ) .

Insulin titration every 2-3 days to reach glycemic goal:
* i .
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 T2D; fasting and premeal
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 complications, and hypoglycemia risk

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

COPYRIGHT © 2017 AACE MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE. DOI 10.4158/EP161682.CS



Bazalk n's 401 n

A Ultra uzun etkili analoglar ( UUE B K )
I U-1001 n s gégiudek ,
I U-2001 n s gégiudek |,
I U-3001 n s glarinn

AEt ki se¢resi  42-309deB6saat)b ul abi
AD¢z bir etki profili
A Hipoglisemi daha da az

A Garber AJ, Diabetes Obes Metab . 2014
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Tahle 1
Dosing Considerations for Uliralong- Acting Insulins

Parameter U-101 Degludec U-200 Degludec U-300 Glargine

Minimum dose inerement, umts 1 2 1

Maxmmum umits/injection 30 160 80

Insulin umts/pen 300 600 450

Pens per carton 5 3 Jor5s

N U-10010.3 Ulkg
U-100 Formulation? U-200 Formulation® 1 U100 0.4 Wikg
57 U-100 0.6 Ulkg

B — 0.0 Ukg L -

. == 0.6 Uikg . —- 0.8 UNg E a U-1001.2 Uikg
£ 1 en 0.4 Uikg E i By i U-300 0.6 Wkg
g 3 s s % 5- U-300 0.9 Uikg
) E E "

g —~——— &7 o,
o - - a
1 -":ru T 1-!'"'-" e T 7
ITY (ETT] - + 1 |
¢ I 1 I I I 1 e I I I I ) 1 N
o Ll g 1z 16 a0 2 o 4 - 12 16 o 2d o-
Time, hours Tirme, hours r T T T T T T T T T T T T 1
0 6 12 18 24 30 36
Fig. 1. U-100 and U-200 degludec pharmacodynamies (19-21). GIR = glucose Time, hours
infusion rate.
*Glucose clamp smdy in patients with T2DM (n = 49); Fig. 2. U-100 and U-300 glargine pharmacodyvnamies (23). GIR = glucose infusion
E Glucose clamp study in patients with T2DM (n = 16). rate.
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AGe¢n i -erisindglisemk et ki
dal gal anma a-l@seglidtlka n
ve U-300 glarjin daha iyi (U -100 glarjine
g°re)

Heise T,Expert Opin Drug Metab Toxicol. 2015;11:1193-1201.
Becker RH, Diabetes Care . 2015;38:637-643.



AGlarjine g°r e UUEBK HbAlc d
hipoglisemidahaaz, | ns gbezni ht 1
benzer,

AU300 G de kilo al é&émé d

I Rodbard HW, Endocr Pract. 2014;20:285-292.
T Ritzel R, Diabetes Obes Metab . 2015;17:859-867



Garber JA, Endocrine Practice , 2016



