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Metformin Hydrochloride Chemical name: MN,MN-Dimethylimidodicarbonimidic diamide
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Biguanidler: Metformin

Biguanidler ilk 1922 yilinda Emil
Werner ve James Bell tarafindan
«Galega Biguanialis» «Galega
Officinalis» kesfedilmis

B U g r u pta M etfo rm I n B u fo r m I n Jean Sterne (1909-1997)- the Hopital Laennec

Fenformin,
Metformini «Jean Sterne»
gelistirdi.

Metformin FEN ve BUFORMIN’den
1957 yilinda Glukoz yiyen: ':

«daha az lipofilik»tir.
«Glucophage» kullanima girdi ’

k6401742 fotosearch.com ©



Metforminin Farmakokinetik Ozellikleri

Emilim ve Biyo-yararhlik:

— Pik etki: 2s

— Yari omru: 2-55s

— Yarilanma suresi: Plazmada 6 s,
— Dolasimda suiresi: 17 s

Doz: 500 mg/glin baslanir, sonra 10-15 giin aralikli 500
mg dozlarinda artirilir. Gidalar emilimi az etkiler.

Dagilim: MET plazma proteinlerine cok zayif baglanir.
— Plazma dizeyi 5 mcg/mL diizeyini asmamalidir.

Metabolizma ve Eliminasyon:

— MET idrarla tubuler sekresyonla, degismeden atilir.
— KC’in etkisi yok.



Tip 2 DM’de Metformin farkh dozlarinin AKS
uzerine etkileri

Plasebo’dan
ortalama farklari
(mg/dL)

"P=0.054 500 1,000 1,500 2,000 2,500
TP<0.01

+P<0.001 Doz (mg)

Garber AJ et al. Am J Med. 1997;103:491-497.



Tip 2 DM’de Metformin dozlarinin HbAlc uzerine

etkileri
Plasebo’dan
ortalama farklari
(%)
500 1,000 1,500 2,000 2,500
*P<0.001 Doz (mg)

Garber AJ et al. Am J Med. 1997:103:491-497 .



Metforminin, Molekiler Etki Mekanizmalari

a b Metformin
—— Mitochondrial respiration
« Compiex | inhibition
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Metformin
Etki mekanizmasi

Barsak
Glukoz emilimi

Insulin rezistansi

\-VKan glukozu {=P>
Insulin

rezistansi

MET, insuilinin KC ve Kas dokusunda etkisini

gliclendirir.
Hostalek UlTherapeutic Use of Metformin in Prediabetes
and Diabetes Prevention. Drugs. 2015 Jul;75(10):1071-94.  paFronzo RA et al. J Clin Endocrinol Metab. 1991:73:1294-1301.
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Metformin Etkileri

1. KC'de direkt ve indirekt glikoneogeneazisi inhibe eder:
Hepatik glukoz liretimi azalir.
2. Kas dokusunda;
Insiilin duyarl glukoz utilizasyonu %20-53 diizeltir
3. insiilin reseptor:
Kinaz aktivitesini ve GLUT-4’ui artinir 11,
4. Postreseptor diizeyde insulin direncini {,
5. Barsaktan glukoz emilimini J,

6. Kilo kaybi1 daha ¢ok viseral adipoz dokuda.



Tip 2 DM’da Metforminin Olumlu Etkileri

Metformin & Beta Cell Preservation

Whie msulin resistance lays the foundation for glucase intolerance, the progression to type 2 diabetes does not ocour until a degree of

Class/agent

| BG
(Glucose toxicity)

| FFA
(Lipotoxicity)

beta cell dysfunchion has taken place, allowing blood glucose {BG) levels o nise

Rests beta cell?

Sulfonylureas
Metformin
Meglitinides
Acarbose

TZDs

Insulin




Metforminin Etkilerik

Anti-obezite etkileri

Anti-hiperglisemik etkiler

Anti-lipemik etki
Anti-diabetik koruma etkileri

Hapatoprotektif etkiler

Kardipoprotektif etkiler

istah azalmasi
GLP-1 saliniminda artma

Kh emiliminde azalma
Hepatik glukoneogenezde inhibisyon

iskelet Kaslarinda GLUT-4 aktivitesinde artis ve insilinle
uyarilmis glukoz transportunda gliclenme

Adipoz dokuda lipolizin inhibisyonu

Gloko ve Lipotoksisiteden beta-htcrelerinin korunmasi

Hepatik insilin rezistansinda azalma ve lipemi diizeyinde
duzelme

Toplu etki kilo kaybi ve daha iyi lipid profili saglar

iskelet kasinda insiilinle uyarilan glukoz GLUT-4 aktivitesini artirir

transportunu siddetlendirir:



Baslangicta Glisemi Uzerine Etkili ilagcin Segimi

«Metformin basla»

VEYA
Baslangic A1C
<8§5% J91% w Baslangictan 2-3 ay

sonra yeniden
degerlendirilir

«Metformin basla»

w Baslanan tedavi ile hedef

Baglangig ALC tedaviye %1.5 A1c dusus

>8.5%

saglanamazsa MET ilave
etmeyi dusun




OAD’lerin Monoterapideki Etkileri

APG’de azalma AlCde azalma
Yasam tarzi degisimi 40-60 mg/dl %1.0-2.0
Metformin 50-70 mg/d|I %1.5-2.0
. Insulinler 50-80 mg/dI %1.5-2.5
. Sulfoniltreler 40-60 mg/dl %1.0-2.0
. Glinidler 30 mg/dl %1.0-1.5
o . Tiazolidindionlar 25-55 mg/dl %0.5-1.4
N@t@g“iﬂi@ . Alfa glukozidaz inh ~ 20-30 mg/d|I %0.5-0.7
Akarboz . Eksenatid/Liraglutid 20-30 mg/dI %1.0-1.5
DPP-4 inhibitorleri  20-30 mg/d| %0.5-1.0

R@p@glnhid bbLIIZ inhibitérleri  20-30 mg/dl %0.5-1.0

Rosiglitazon
Glimepiid =

Pioglitazon |
Glipizide GITS

AIC azallgl (%)

Diabetes Care. 2000;23:202-207; Precose (acarbose) package insert; Drugs. 1995;50:263-288; J Clin Endocrinol Metab.
2001;86:280-288; Diabetes Care. 2000;23:1605-1611; Diabetes Care. 1997;20:597-606; Am J Med. 1997:102:491-497



Metformin Endikasyonlari ve
Yeni Tedavi Perspektifleri

Diabetes Mellitus:
T2DM tedavisinde ilk
secenek

Prediabet:

Diyet+Egzersiz+MET
tedavi secenekleri

Gestational diabet:
GDM’de etkili,
glvenli !!

PKOS:

PCOS siklikla IR ile
birlikte olur.

NAFLD/NASH
KANSER

Metformin in reproductive health,

Metformin Associated With Lower Cancer | pregnancy and gynaecological cancer:
MO"."'Y In 'yp‘ 2 chb.h' established and emerging Indications

ZODIAC-16
Term Metormin Use Is Associated
With Decreased Risk of Breast Caner

Metlormin Inhibits Skin Tumor Promotion in

lllC¥dGllC€f Ot Bladder Capcer n WWMEWH Overwelght and Obese Mice
Patients With Type 2 Diabetes “h%“fﬁm Gancer Prev Res Januaty 2014 7:54-64; Published

Treated With Metformin or | pfymsbyh bblipdisatodial o

Sulfonylureas Diabetes, metformin use, and colon cancer: a population-based
Diabedes Cove 2004,37.1910-1917 | DOY. J0.2337/0ci3. 0¢85 cohon studv in Tai“.an

Metformin Blocks Melanoma Invasion and
The Use of Metformin and the Incidence Metastasis Development in AMPK/pS3-

of Lung Cancer in Patients With .

Type 2 Diabetes P

\I;’;:"H“”' ep an ] '.\,l (guse an | Frostal aisﬁkacn PO"‘TERS

Caicer Speciic Mortaity Among Yen Wikf - Metformin and reduced risk of cancer in diabetic patients
Diabefes foosse MONEE i, Lovese A Donnedly, Alistair M EmstiesSamith, Darso B Alesss, Andyew B Mory

Moﬂomin In‘ “ION‘MI “MO' m’k in Reduced Risk of Lung Cancer With

Metlormin Therapy In Diabetic Patlents: A

Dlnb'“‘ p'“°m Systematic Review and Meta-Analysis




Pediatrik Grupta Metformin

* Expert gorusu:

— Tip 2 diyabetik pediatrik grupta yararh oldugu
gosterilmis ve ancak daha iyi kurgulanmis calismalara

|ht|yag vardir (ADA ve Pediatric endocrine society).

Tabatabaei-Malazy O. Et al. Drugs for the treatment of pediatric type 2 diabetes mellitus and
related co-morbidities. Expert Opin Pharmacother. 2016 Dec;17(18):2449-2460.



MET Kombinasyonlardaki Yeri

T

Glitazonlarla
Insiilinle
Sulfonilirelerle
Glinidlerle

] . s Kombine ve
a-Glukozidaz Inhibitorleri ile sinerjizm
DPP-4’lerle
GLP-1 Analoglariile
SGLT-2 Reseptor blokerleri ile

_/




Metformin’in IGT’deki Etkileri



Metformin IGT de Etkileri

e MET: Diabetes Prevention Program: Benefit of
, Metformin in reducing progression to Type 2
IGT’li Diabetes

O Igu l ar Average follow-up of 2.8 years

MR, s i
baslama s~ L31%

SiNli DPP Study showed that treatment with metformin was one
50| of the highly effective means of delaying or preventing type
onier 2 diabetes.
L
Placebo Metformin Intensive
lifestyle

Case

*All pairwise comparisons significantly different by group; sequential log-rank test.
The Diabetes Prevention Program Research Group. N Engl J Med. 2002:346:393.




Indian Diabetes Prevention Programme (IDPP-1)

e |GTli
olgularda
MET, T2DM
gidisini
%26.4
oraninda
azaltir

3
¢
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Calismasi

Diabetologia (2006) 49 289297
DOL1 10 1007/5001 250050097

ARTICLE

A, Ramuchandran » €, Snchalatha - S, Mary -
B Muokesh « AL D, Bhaskar - V. Vijay -
Indian Diabetes Prevention Programme (1DPP)

The Indian Diabetes Prevention Programme shows that lifestyle
modification and metformin prevent type 2 diabetes in Asian
Indian subjects with impaired glucose tolerance (IDPP-1)

The cumulative incidence of
Diabetes in Metformin group was
40.5% as compared to 55% in

The absolute & relative risk
reduction with Metformin was
26.4%

18 24

Time 1o diabetes (months)

LSM + Metformin

Diabetologica. 2006:49:289-297

Control Metformin



Clinical Review

Figure 1. Mcta-analysis of studies of effects of metformin on prediabetes using the results of the 3 reviewed studics as the
authors reported them

TREATMEND CONTROI Oft {HXED) WEIGHT OR [FIXED)
STUDY OR SUBCATEGORY n/N nN 5% O “ 9% O)

Li et al’ 1133 6/37 : 1.88 0.16 [0.02-1.42)
Knowler et al [ITT) 2331073 3131082 83.56 0.68 |0.56-0.83)
Ramachandran et al” 52/128 731133 14,56 0.56 (034-092)
Total (9% C1) 1234 1254 100 0.65 (0.55-0.78)
Totw! events: 286 [treatment), 392 (control)
Test for heterogencity: 32 =2.12, P= 35, = 58%

Test for overall effect; Z=4.60, P<.00001

Cl—confidence interval, Tl —ntention to treat, OR—odds ratio

« 3 RCTs varied i» z0..wuny o1 the population studied, in v ai2c of
conv~=: sion to diabetes from prediabetes, and in the dose of metformin usod

MET, Prediyabetten diyabete gecisi azaltir
DOZ: 2X850 veya,
3X250

g 2 IMEs daily).

Can Fam ™ Gan 2009;55:363-9



Metformin Sonug:
T2DM’in Onlenmesindeki Onemi

* |GT’li olgularda
T2DM gelismesinin
dnlenmesinde
vararli ilaclar
(Metformin,
Acarbose,
Rosiglitazone)
Class |, kanit duizey

A. (ESC and EASD Guidelines)

dok: 10,1093 /eurheart) /ehi261

@ Eutopean Heart Journal ESC and EASD Guidelines

FUROPEAN

‘Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases: full text*

The Task Force on Diabetes and Cardiovascular Diseases of the European Society
of Cardiology (ESC) and of the European Association for the Study of Diabetes (EASD)

Recommendation
People at high risk for type 2 diabetes, should receive appro-
priate life style counselling and if needed pharmacological
therapy to reduce or delay their risk of developing diabetes.
This may also decrease their risk of CVD. Class |, Level of
Evidence A.

In people with IGT, the onset of diabetes can be delayed
by certain drugs (such as metformin, acarbose and rosiglita-
zone). Class |, Level of Evidence A.




MET: Antikanser Etkileri

Albini A. Cancer Prevention and Interception: A New Era for Chemopreventive Approaches. Clin Cancer Res. 2016 Sep 1;22(17):4322-7.



Metformin ve Beyin



MET Beyin ve
Kardiovaskiler-Serebrovaskiler Morbidite

Bellek icin onemli olan hipokampal bolge hiicrelerinde artis

Beyin hucrelerinin buylimesini ve mekansal bellekte

dizelmeye neden olur
Yeni beyin hucre gelisimini artirir

Alzheimer’li hastalarda MET ile hastalik semptomlari geriler

(kan sekeri ayarindan bagimsiz)
Sinyal hicrelerinden yeni beyin hiicresi olusmasina neden olur

UKPDS ¢alismasi: inme riski: % 41 azalmis

UKPDS 34, Lancet 1998; 352:854-865



MET Kardiovaskiuler Etkiler



MET Kardioproduktif Etkiler

! Sympathetic activity

Hypertension & [HD

 Insulin Resistance |

~ Hyperinsulinaemia |

W

h 4 A 4

Nas re-absorption | | $RAAS Stimulation

v
Essential Hypertension|
N

Cardiac Risks

|

h 4

+Arterial wall smooth|
muscle reactivity ’




Metformin:

UKPDS Calismasi
Metformin
UKPDS - Substudy
Aggregate Endpoint ARR RRR P

Any diabetes related endpoint 13.5% 32% 0.0023
Microvascular disease 2.5% 29% 0.19
Myocardial infarction 7.0% 39% 0.010
All-cause mortality 7.1% 36% 0.011

342 overweight patients
Median followup of 10.7 years (6-20)
Mean HbAI1c only 0.6% lower

UKPDS 34. Lancet 1998;352:837-853



Carmos Calismasi

366 fazla kilolu-obez hasta
95 hastaya MET The Efct of Metformin on the Incidenceof Type

12 aylik takip Diabetes Mellitus and Cardiovascular Disease Risk
Diyabet gelisme sikhgi:  Factorsin Overweignt and Obese Subjecs -

— MET alan grupta %1.1 '|'he carmos Stlldy
— MET almayan grupta %8.1

Sonuc: Metabolik Sendrom

F1S kl Nlaza It ma kta Authors E A Andreads P . Katanou, . X, Geogiopouo,G. . sourous, G. K. Yan}, . . G,

E ) iamantopoulos

Afiigin 44 Oegatentf e Mece ik Vi e, el it e ol Aers e



Kalp Yetmezlikli Hastalarda MET Kullanimi

Metformin Use in Heart
Failure Patients

Veterans Affairs ; 24 % RRR in MORTALITY

6,185 with CHF & DM
Oral antihyperglycemic:

Metformin
With metformin (n=1,561)

Without metformin

v
Q
-
e
-
=
-
W
QU
©
=
bt
=2
w

Statistically adjusted for :
co-variables No metformin

Death: 0.76 (0.63-0.92) p < 0.01
CHF hospitalization: 0.93(0.74-1.28) p =0.56
Total hospitalization: o0.94 {(0.83-1.07)p = 0.35

o 100 200 300 4oo oo 6oo

Time (davs)

Mortalite de %24 azalma saptanmis
Aguilar D, et al. Circ Heart Fail 2011;4:53-8.




MET Yan Etkileri




Metformin Etkin mi?



Metformin Yan Etki ve Kontrendikasyonlari

Use of metformin according to renal dysfunction

Check renal
function regularly

60
eGFR (ml/min/1.73m?

Fig. 2. Proposed recommendations for the use of metformin according to renal
function as estimated by glomerular filtration rate (eGFR). * Increase monitoring
of renal function (every 3—6 months), avoid any nephrotoxic drugs and stop
metformin if dehydration arises.




MET Yan Etkileri

Yan Etkle METHCIMonoterapi  Plasebo
Hastalarin %
Diare 53.2 11.7
Bulanti/Kusma 25.5 8.3
Flatulens 12.1 5.5
Asteni 9.2 5.5
Hazimsizhk 7.1 4.1
Abdominal Discomfort 6.4 4.8
Bas agrisi 5.7 4.8

MET: kullaniminda doz artisindan sonra en sik GIS yan etkileridir. GiS huzursuzlugu doz
azaltimiyla azalir. Uzun kullanimda homosistein dlizeyi artar ve B12 emilimi bozulur.



Laktik Asidozis

Circulatory failure Renal insufficiency
Congestive heart failure l
Respiratory insufficiency

Metformin

Muscles accumulation

Hypoxia
— [ Lactate ]—//—»

Cellular Anaerobic Gluconeo- Hepatic
anoxia glycolysis genesis hypoperfusion

Fig. 1. Lactic acidosis and the special circumstances that might increase the risk

associated with metformin therapy.




Uluslar arasi ve Ulusal Klavuzlar
ne diyor?



ADA Guideline-2017



T2DM’de Antihiperglisemik tedavi: Genel Oneriler

Start with Monotherapy unless:

AIC is greater

or patient is markedly symptoma

Metformin

al Therapy.

AIC is greater than or equal to 10%, blood glucose is greater than or equal to 300 mg/dL,
i onsider Combination Injectable Therapy (See Figure 8.2).

Lifestyle Management

EFFICACY"

HYPO RISK low risk

WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis
COSTS* low

Lifestyle Management

EFFICACY* high
HYPO RISK moderate risk
WEIGHT gain
SIDE EFFECTS hypoglycemia
COSTS* low

meant to denote any specific pre

Triple Therary

iazolidinedione
high

low risk

gain

edema, HF, fxs
low

DPP-4 inhibitor SGLT2 inhibitor
intermediate intermediate
low risk low risk
neutral loss
rare GU, dehydration, fxs
high high

If AIC target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not
hoice dependent on a variety of patient- & disease-specific factors):

011 recaptor sgonte: [T TN

high highest

low risk high risk

loss gain

Gl hypoglycemia
high high

Lifestyle Management

or DPP-4-i
or | SGLT2:i
or GLP-1-RA

SuU
or DPP-4-i
or  SGLT2-i
or GLP-1-RA

2l Insulin®

dione +

DPP-4 inhibitor + SGLT2 inhibitor +
suU suU
or TZD or | TZD
or SGLT2-i or DPP-4-i
or YL or  GLP-1-RA
PN insuiin® |

A 4
8 Combination Injectable Therapy (See Figure 8.2)

101 receptor sponies + [N TR

suU | TZD
or TZD or DPP-4-i
or SGLT2-i or | SGLT2-
8 Insulin® | or | GLP-1-RA

If A1C target not achieved after approximately 3 months of triple therapy and patient (1) on oral combination, move to
basal insulin or GLP-1 RA, (2) on GLP-1 RA, add basal insulin, or (3) on optimally titrated basal insulin, add GLP-1 RA or
mealtime insulin. Metformin therapy should be maintained, while other oral agents may be discontinued on an individual
basis to avoid unnecessarily complex or costly regimens (i.e.,adding a fourth antihyperglycemic agent).

American Diabetes Association Dia Care 2017;40:564-S74
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PREDIABETFESEALCGORITH M

IFG (100-125) | IGT (140-199) | METABOLIC SYNDROME (NCEP 2001)

LIFESTYLE THERAPY

(Including Medically Assisted Weight Loss)

TREAT ASCVD WEIGHT LOSS TREAT HYPERGLYCEMIA
RISK FACTORS THERAPIES FPG > 100 | 2-hour PG > 140

ASCVD RISK FACTOR NORMAL 1 PRE-DM MULTIPLE PRE-DM
MODIFICATIONS ALGORITHM GLYCEMIA CRITERION CRITERIA

DYSLIPIDEMIA HYPERTENSION
ROUTE ROUTE

Low-risk Consider with

Progression Intensify icati Caution

Weight
Loss

4

TZD

Therapies

OVERT GLP-1 RA

DIABETES

LEGEND

Orlistat, lorcaserin,
phentermine/topiramate ER, PROCEED TO If alvcemia
naltrexone/bupropion, liraglutide 3 mg, HYPERGLYCEMIA aly .

or bariatric surgery as indicated for ALGORITHM not normalized
obesity treatment

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



GLYCEMIC CONTROL ALGORITHM

LIFESTYLE THERAPY

(Including Medically Assisted Weight Loss)

Entry A1C < 7.5% Entry A1C = 7.5%

Entry A1C > 9.0%

|'||| . SYMPTOMS
*
/ Metformin -> DUAL THERAPY 4 NO YES
~ Genaen |— v GLETRA =3  TRIPLE THERAPY* =
; v SGLT-2i DUAL INSULIN
 DPP-4i v\DPP-4i SGLT-2i Other
M ET T7D M ET AQEntS
! TZD o Athas . e ar Athaon ! TZD o—
! Basal Insuli Istline @ i
~ AGi 1st-line | asal Insulin st-line Basal insulin Therapy
agent agent + —
SU/GLN v Colesevelam 2nd-line  / DPP-4i
! — + . . agent o ———
~ Bromocriptine QR ~ Colesevelam v
. v AGi | ./ Bromocriptine QR
e — G — ADD OR INTENSIFY
if not at goal in 3 months | SU/GLN Refer to Insulin Algorithm
proceed to Dual Therapy If not at goal v !
in 3 menths
proceed to LEGEND
Triple Therapy .— If not at goal in
3 months proceed v Few adverse events and/or
.to or'intensify possible benefits
* Order of medications represents a suggested hierarchy of usage; tosilkrhany . ! Use with caution

length of line reflects strength of recommendation

PERIOG R ES SION OF DISEASE

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



American College of Physicians

Disease/Condition

Type 2 diabetes

Target Audience

Internists, family physicians, other clinicians

Target Patient Population

Adults with type 2 diabetes

Interventions Evaluated

Oral pharmacologic treatments: metformin, thiazolidinediones, sulfonylureas, DPP-4 inhibitors, SGLT-2 inhibitors

Outcomes Evaluated

Clinical outcomes: all-cause mortality, cardiovascular and cerebrovascular morbidity and mortality, retinopathy, nephropathy, neuropathy

Intermedia comes: HbA__: weight; systolic blood pressure; harms: hypoglycemia, gastrointestinal side effects, genital mycotic infections

Benefits

Clinical O es

Metformin monotherapy was associated with a lower risk for cardiovascular mortality than sulfonylurea monotherapy.
HbA

Most drugs reduced HbA,_ to similar levels.

DPP-4 inhibitors reduced HbA__ levels less than metformin or sulfonylureas.

All combination therapies with metformin were superior to metformin monotherapy.
Weight

Metformin was better than thiazolidinediones, sulfonylureas, or DPP-4 inhibitors for weight.

Combinations of metformin and SGLT-2 inhibitor agonists reduced weight more than metformin monotherapy.

Thiazolidinediones and sulfonylureas, either alone or in combination therapy, were associated with worse weight outcomes.
Systolic Blood Pressure

SGLT-2 inhibitors, as monotherapy or combined with metformin, reduced systolic blood pressure compared with metformin monotherapy.

Harms

Metformin: increased risk for gastrointestinal side effects
Sulfonylureas: increased risk for hypoglycemia compared with other drugs
Thiazolidinediones: increased risk for heart failure

SGLT-2 inhibitors: increased genital mycotic infections

Recommendations

Recommendation 7: ACP recommends that clinicians prescribe metformin to patients with type 2 diabetes when pharmacologic therapy is
needed to improve glycemic control. (Grade: strong recommendation; moderate-quality evidence)

Recommendation 2: ACP recommends that clinicians consider adding a sulfonylurea, a thiazolidinedione, an SGLT-2 inhibitor, or a
DPP-4 inhibitor to metformin to improve glycemic control when a second oral therapy is considered. (Grade: weak recommendation;
moderate-quality evidence.) ACP recommends that clinicians and patients select among medications after discussing benefits, adverse
effects, and costs.

Clinical Considerations

Nonpharmacologic therapy includes dietary modifications, regular exercise, lifestyle modifications, and weight loss.
Management of type 2 diabetes often involves pharmacologic and nonpharmacologic therapies and includes patient education,
evaluation, patient self-management for microvascular and macrovascular complications, treatment of hyperglycemia, and
minimization of cardiovascular and other long-term risk factors.

Initiation of pharmacologic therapy is an important approach for the effective management of type 2 diabetes when weight loss
or lifestyle modification fails.

Metformin monotherapy effectively decreases glycemic levels when used in monotherapy and combination therapy with a
second agent. Metformin also reduces body weight.

Although combination therapy reduces HbA_ _ levels more effectively than monotherapy, it is associated with more adverse events.

The DPP-4 inhibitors saxagliptin and alogliptin may increase the risk for heart failure, especially in patients who already have
heart or kidney disease.

Metformin is considered safe for patients with mild chronic kidney disease and some patients with moderate kidney impairment
(but is contraindicated in those with an estimated glomerular filtration rate <30 mL/min/1.73 m?).




Canadian Diabetes Association
Clinical Practice Guidelines

Pharmacologic Management of
Type 2 Diabetes
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AT DIAGNOSIS OF TYPE 2 DIABETES

mr <--4unummT—r

Al1C <8.5% AlC >8.5%

If not at glycemic
target (2-3 mos)

Start metformin imnjediately

Considel al combination with
another antinyperglycemic agent

art / IncreaSe
metformin

!

If not at glycemic targets

Vi

Add another agent best suited to the individual by prioritizing patient characteristics:

PATIENT CHARACTERISTIC

CHOICE OF AGENT

PRIORITY:
Clinical Cardiovascular Disease

=y demonstrated CV outcome benefit

Antihyperglycemic agent with

(empagliflozin, liraglutide)

Degree of hyperglycemia

Risk of hypoglycemia

Overweight or obesity

Cardiovascular disease or multiple risk factors
Comorbidities (renal, CHF, hepatic)
Preferences & access to treatment

Consider relative A1C lowering

Rare hypoglycemia

Weight loss or weight neutral

Effect on cardiovascular outcome

See therapeutic considerations, consider eGFR
See cost column; consider access

W=



Australian Guideline-2017

The Australian blood glucose treatment algorithm for type 2
diabetes (Figure 4) is an evidence-based algorithm developed by the
Australian Diabetes Society (ADS) in consultation with all key
stakeholders including the RACGP



Figure 4. Australian diabetes algorithm and clinical medication table

lFirst line: Metformin is the usual first-line therapy unless contraindicated or not tolerated

. Sulphonvlureas Dipeptidyl Sodium glucose . ) R
Metformin phony peptidase co-transporter 2 Insulin Acarbose Thmm(!;_;'g;*dw"e
(SU) inhibitor (DPP-4i) inhibitor (SGLTZ2i)

If glycated haemoglobin (HbA1c) target not achieved in three months:

e check and review current therapies, * review use of therapies
stop any that fail to improve glycaemic control e exclude other comorbidities/therapies impacting
e check patient’s understanding and self-management on glycaemic control

Second line: If metformin was not used first line, add it now, if not contraindicated

SU are the usual initial agent to add to metformin. If SU are contraindicated or not tolerated, another agent may be
used

Glucagon-like

DPP-4i SGLT2i peptide-1 receptor Insulin* Acarbose TZD
agonist (GLP-1RA)

If HbA1c target not achieved in three months:

e check and review current therapies, ® review use of therapies

stop any that fail to improve glycaemic control  exclude other comorbidities/therapies impacting
e check patient understanding and self-management on glycaemic control



Almanya-Hollanda-Macaristan Yaklasimi

* Modern T2DM tedavisinde ilk basamak ilac MET’dir (Almanya)

* |lk tercih MET olmasi 8nerilmektedir. 70 yas ve 80 yas Uzeri

bireylerde de MET yararh olmaktadir (Hollanda)

 Metformin T2DM tedavisinde temel ilactir (Macaristan)

Boels AM1. et al. Personalised treatment targets in type 2 diabetes patients: The Dutch
approach. Prim Care Diabetes. 2017 Feb;11(1):71-77.

Winkler G. [Metformin - new data for an "old", but efficient, safe and reliable
antidiabetic drug]. Orv Hetil. 2016 Jun 5;157(23):882-91. (Macaristan)



TEMD Klavuzu

@ TURKIYE ENDOKRINOLOJi ve METABOLIZMA DERNEGI



Al1C <%8.5 AlC=%8.5-10 A1C>%10

MONOTERAP| IKiLl KOMBINASYON UCLU KOMBINASYON INSULIN

SU/GLN SU/GLN
DPP4-| DPP4-|

.
- L Lo

Al1C >Hedef A1C >Hedef A1C >Hedef




Tiirkiye Diyabet Vakfi
Diyabet Tedavi Rehberi



TDV Diyabet Tani ve Tedavi Rehberi 2016

C Prediyabet Tedavisi )

L

" Prediyabet Tanisi M
BAG (100-125 mg/dl)

BGT (75 g ile OGT T de ikinci saat glukozu 140-199 mg/dl)

HbA1c (9:5.7-6.4) aras ise

i *”-- ideri | [ Ted 'H&d&f‘I*'
Yasam Tarz Degisiklikleri edavi eri
Kalori aliminin azaltilmas:, Agirhik; 265-7 kilo kaybi

LDL-K < 100 mg/dl (gok yuksek
| Fiskli ise <70 mg/dl)
Trigliserid <« 150 mg/dl

Yag alimimin azaltrllmasa,
Fiziksel aktivitenin artinlmasi,

!_llagllabilir hedeaflar saptanir. HDL-K > 40 mg/dl
Izlem: 3 ay icinde gerektiinde Kan basinci = 120/80 mmHg
yasam tarzi degisikligine yonalik APG < 100 mg/sdl
egditimin tekran TPG (2 st) = 140 mag/dl
- ~ \ HbA1c normal arahkta y
‘t EVET [ Pozitif davranis dedisiklikleri )

(Hasta hedeflere ulast m.?j_,. guglendiriimeli, yilda birkac
kez diyabet yoninden kontrol
HAYIR _edilmelidir. J

Yoksek riskli kisilerde yasam bicimi dedgisikliklerine ek olarak
matformin tedavisi’

BAG + BGT ile birlikte ektekilerin birisi varsa (HbA1c = 96,
hipertansiyon, ftrigliserid yOksekligi, distik HDL - kolestarol ve
birinci derecede akrabalarda DM olmasi), obez ve 60 yasin alinda
ise

= Baslangi¢c dozu: 250-500 mqg, gidnde 2 kez, yemekten sonra

m 1-2 haftada bir doz arttinlarak klinik oclarak etkin olan

- 1500-2000 mg’a cikilir; tolerabiliteye gdre ayarlanir

M ADA ve Kanada Diyabet Birligi onerisidir
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m TEDAVI PLANI

DAHA ONCE TANI ALMIS TEDAVI ALTINDAKI TIP 2 DIYABETTE TEDAVI YAKLASIMI
TEDAVI SEGENEKLERI

- Yagam Sekl :
<7.9 || |4| MONOTERAPI Defiskil Metformin <
il i - Metiomin Metiormin Metiormin
J| PO Shiffonilire Pioglitazon DPP4 Inhibitor <:
75-9 : : :
_ Metiamin Metformin Metformin Ko
J; UCLD KOMBINAS YON Siffonikre S tfanik) re Inkretin Bazll Tedaviler
Tedav
Inkretin Bazl Tedaviler Fioglitazon Pioglitazon
i i : Metfarmin Metfarmin :
BAZAL INSOLIN Me tfomin . S Kom
59 V|4 : e Bazal Instiin Bazal Instlin {L
KOMBINASYONLARI Bazal InsClin Glirid inkretin Bazl Tedavier Tedav
Me tiormin Me tformin Mettarmin
59 (V|4 Egﬁuﬁgﬁﬂﬂr Hazir Kangim instlinler| | Cokludoz Goklu Doz Insglin Tedavisi <
(25 /30/50) inslin Tedavisi| | Inkretin Bazh Tedaviler

B Yasam gekli degisikiigi tim basamaklarda énerilmelidic
B Akarboz tm basamaklarda kombinasyon olarak kullaniabilir
m Enfazla3 aylik tedaviye ragmen HoA 1c %7.5'in (stiinde ise bir sonraki basamada gegmelidi
m Etkin bir oral antidiyabetik tedavisine ragmen HbA1¢ %8'un (zerinds ise dogrudan insiilin tedavisine gecimelidir.
m Tip2 diyabette glisemi regllasyonu saglandiktan sonra dinamik iziem srdirdimeli, gerekirse tekrar bir nceki basamaga déndlerek ilaglar ve dozlar
azalilmalidr.
B Kombinasyon Tedavisi-1: Segilmis vakalarda kisiye S2el ek farkl kombinasyonlar yapilabilir
B Kombinasyon Tedavisi-2: Sagilmis vakalarda kisiye bzel pioglitazon yada farkli oral antidiy abstik kombinasyonu yapilabilir



Metformin Neden Ilk Secenek
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T2DM: Metformin Kanitlari

« MET: HbAlc, Kilo, T. Kol., LDL-K, TGs, insiilin, Diastolik Kan Basinc
azaI|r, insUIin artar, MI azalir. (The Cochrane Library 2009, Issue 1)

Temel Bulgular

Randomize ¢alismalar
UKPDS 34 Makrovaskuler komp. Riski azalir

Kooy et al Makrovaskuler olaylar azalir
Gozlemsel ¢calismalar
PRESTO Her hangi bir klinik son azalir: Ml, Olim

Johnson et al Oliim riski %40 azalir, Mortalite, hastaneye yatis ve
kardiovaskuler 6lim azalir

Eurich et al Oliim riski %30 azalir, Olim veya Hospitalizasyon
riski %17 azalir

m Kardiovaskiiler mortalite riski 3.7 kat azalir

REACH Kayitlari Aterosklerozlu hastalarda mortalite riskini
%24 azaltir

Cliffort J, lan Campell, Metformin: The Gold Standart
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Metformin Etkilei

1-Glisemiyi diislirme
2-HbAlc azaltma
Yan etki:

Kardiak olumlu etki
Hipertansiyon
Endotel etkisi
Ateroskleroz etkisi
Kullanim
Kombinasyonlara uyum
Fiyati

Kilo artisi
Hipoglisemi

istahta azalma

Tdim nedenlere bagli mortalite:

IGT’de Etki

50-70 mg/dlI
%1-2 azalma

Bulanti, Kusma, ishal, Huzursuzluk

(KOLAY)

<L < < < < < <L <<

<

V 2 yillik takiplerde %24 oraninda azaltir

V T2DM’ye gidisi %26.4 azaltir
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