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SGLT2 inhibitorlerinin

« Genel ozellikleri



Saglikli kisilerde renal glukoz geri emilimi

Filtrelenen
glukoz yiukii
~ 180 g/giin

SGLT, sodyum glukoz es tasiyicisi.
Gerich JE. Diabet Med 2010;27:136



SGLT2 inhibisyonu idrarla glukoz atimini arttirir

Filtrelenen
glukoz yukii >180
g/gin

SGLT2
inhibitora
SGLT2
inhibitorleri
proksimal
tubulde glukoz

geri emilimini
azaltarak, idrarda
glukoz atimina*

ve ozmotik
SGLT, sodyum glukoz es taslyicisi. diiireze yol

*Gunde ~ 80 g glukoz kaybi = 240 cal/giin. acarlar
Bakris GL ve ark. Kidney Int 2009;75;1272



Tarihsel gelisim

SGLT1 ve 2’yi dogal olarak inhibe eden Phlorizin elma agaci kabugundan
Fransiz kimyacilar tarafindan 1835’de bulunmus

1920’lerde normal hayvanlara verilince glikozuri, polidipsi ve kilo kaybina yol
actigl saptanmis

1980’lerde %90 pankreatektomili hayvanlarda glisemide normalizasyon

GIS’den phlorizin emilimi az oldugu icin phlorizin klinik ¢calismalarda
kullanilamamis.

Phlorizin analoglari arastiriimis
Barsaklarda disakkaridazlarla pargalanmaya dayanikli

Sergliflozin,
Remogliflozin,
Dapaglifiozin,
Canagliflozin
Empagliflozin
ertugliflozin...

Shankel SW, et al. J Clin Invest 1967
Ehrenkranz JR, et al, 2005

Stiles PG, et al. 1903

Rossetti L, et al. 1987.



Table 2. Single-dose pharmacokinetics and pharmacodynamics of sotagliflozin and currently
available SGLT2 inhibitors

Empagliflozin Canagliflozin Dapagliflozin Sotagliflozin 41
64 44 65
&
ICcp for SGLTT , nM 2300 0 1400 36
e
ICep for SGLTZ , nM 31 2.7 1.2 1.8
Crnax, nmaolfl 245 (10 mg) 2485 (100 mg) 181 (5 mg) 247 (2 = 150-mg
tablets)
606 (25 mg) 7828 (300 mg) 460 (10 mg)
Trmax b 1.5 1.5 1 3
24-h urinary glucose 1.1.1.1 ~80 (10 117.3 (100 mg) 45.2 (5 mg) T2 =150-mg
excretion, g mg) tablets)
113.1 (300 mg) 62.4 (10 mg)
~78 (25 mg)
Tiz, h 10.8-11.9 12.7-14.9 12.9T 13.2

Cmax peak serum concentration; 1Cgg, half-maximum inhibitory concentration; SGLT, sodium-glucose co-transporter;

Tmayx, time to maximum plasma concentration.




Mevcut SGLT2i’lerinin farmasotik ozellikler;

*300 mg dozu i¢in. qd, giinde bir defa; SGLT1, sodyum-glikoz es-tasiyicisi-1; SGLT2, sodyum-glikoz es-tasiyicisi-2
Veri kaynagi: www.ema.europa.eu (Jardiance KUB, Forxiga KUB, Invokana PI, Invokana KUB, tiimiine erigsim 20 Subat 2016); 1. Sha S ve

ark. Diab Obes Metab 2015;17:188

1. Preclinical data: adapted from Grempler R. Diabetes Obes Metab 2012:14:83
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Empaglifiozin Dapagliflozin Canagliflozin
Terapotik doz (mg/gln) 10-25 5-10 100-300
Baslangi¢ dozu 10 10 100
qd qd od
Uygulama Yemekle birlikte veya | Yemekle birlikte veya |, .... .
llk 6gunden once
tek basina tek basina
Tepe plazma konsantrasyonu 15 2 saat iginde 12
(doz sonrasi saat)
Eliminasyon Hepatik:renal 43:57 | Hepatik:renal 22:78 |Hepatik:renal 67:33
(yarilanma-omri, saat) [12.4] [12.9] [13.1]*
SGLT1’e kiyasla segicilik 1:5000 >1:1400 >1:1601
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SGLT2 inhibitorlerinin

¢ Glisemik etkileri



Dapagliflozin ile HbA1c degisimi

Farrannini, 201053 Monotherapy24 wesks | DAPA Smg (64) || 7.86 + 0.94 || —0.77 {P = 0.001)
| ” 3.01 + 0.95 ” —0.83 (P < 0.0001)
| FBO (75) || 7.84 + 0.87 || —0.23
Rosenstock, 20155 Combination + MET 24 weeks | SAXA Smg + DAPA 10 mg (173) || 8.92 + 1.18 || —1.47
| SAXA 5mg+ PEC (17E) ” 2,02 + 1.05 ” -0.88 (P < 0.0001Y)
| DAPA 10 mg + PBO (179) || 8.87 £ 1.18 || —1.20 P = 0.0166%)
Jabbour, 201457 Combination SITA £ METZ24 weeks | DARS 10mg [225) || 7.9 £ 0.8 || —0.5 (P < 0.0001)
| PBO (225) || 8.0 = 0.8 || 0.0
Rosenstock, 201258 Combination + PIO 24 weeks | DAPA Smg (141) || 8.40 + 1.03 || —0.82 {F = 0.0007)
| DADA 10 mg [140) ” 8,37 + 0.95 ” —0,97 (F < 0,0001)
| FEO (133]) || 8.34 + 1.00 || —0.42
Wilding, 201235 Combination INS £ up to 2 OADs 24 | DAPA Smg (212) || 8.62 + 0.B9 || —0.89 {P < 0.001)
vieeks
| DARA 10 mg [156) || 8.57 + 0.82 || —0.96 (P < 0.001)
| PBO (197) || 2.47 £ 0.77
- A1 | ;
Henry, 201252 Study Imitial combination with MET24 Study 1DAPA 5 mg + MET XR =2000 9.2 £ 1.2 C aza maSI -
1Study 2 vieeks mg {194) Monoteraplde O 89
| DAPA Smg (203) || S.1+1.4 . ’
(oo 22000 ma 200 I s:::.. _ Kombinasyonda 0.5-1.2
5.1 £ 1.3 —1.98 (F = 0.0001%%)
| DAPA 10 mg (21%) || 9.1 + 1.3 || —1.43
| MET XR =2000 mg (208) || 9.1 +1.3 || —1.44
Mauck, 201153 Combination + MET 52 weeks | DARS =10 mg (408]) || 7.69 £ 0.85 || —0,52%
| GLIP =20 mg (408} || F7.74 £ 0.89 || —0.52
Strojek, 201159 Combination + GLIM 24 weeks | DARS Smg (145) || 8.12 £ 0.78 || —0.63 (P < 0,0001)
| DADA 10 mg (151) ” 2.07 + 0.79 ” —0.82 (F < 0,0001)
| FEO (145) || 8.15 + 0.74 || —0.13
Bailey, 201053 Combination + MET 24 weeks | DAPA Smg (137} || B.17 + 0.96 || —0.70 {F = 0,0001)
| DAPA 10 mg [135) || 7.92 + 0.82 || —i0.84
| PEO {137) ” 8.11 + 0.95 ” (F < 0.0001)-0.20




DAPAGLIFLOZIN R
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randomised double blind placebo controlied trials in type 2 diabetic patients

. . ) Baseline | FPG | body | SBP/|
HbA, - % s =
Author n Da‘:g/'('jﬂ‘)z'" D:::"(Z" HbA,c % (lmmol;;o;’) mmol/L || Weight DBP
e (mmol/mol) (mg/dL) kg mmHg

Komoroski et al. N

Clin Pharmacol || 47 ':AOOO”Otherapy = 2(6-10 (42-86) |- (11'2:\?3;)* - _

Ther, 2009!'2

List et al.

: Monotherapy 7.6-8.0 (59— 0.55-0.90 0.9-1.7 2.6-

Diabetes Care, 389 12 2.5-3.4#

20091131 2.5-50 64) (5.5-9.9) (16-31) 6.4/0.1-2.6
Placebo 0,87-0.72 0.6-1.4 g2

: ; : : g j—
subtracted (~3.9-7.8) (10-25) Le-28f 32/ g2

Fertanninl st Monotherapy 0.58-0.89 0.8-1.6 2.3-

Diabetes Care, 485 2417.9 (63) ' ! ) ' 3.3-3.8 '

5010014! 2.5-10 (~6.3-9.8) (15-29) 4.6/1.7-2.8
Placebo 0.35-0.66 0.61-1.39 11-16 1.4-
subtracted (~3.8-7.2) (11-25) ’ ' 3.7/1.0-2.1

Bailey et al. Add-on to 0.67-0.84 0.99-1.30 21—

Lancet, 20109 eig metformin: 2.5-10 2418.0(64) (7.3-9.2) (18-23) e 51/1.8-2.5
Placebo 0.37-0.54 0.66-0.97 1390 1.9-
subtracted (~3.9-5.9) (12—-18) ’ ' 4.9/M1.7-2.4

Wilding et al. Add-on to 50%

. . : 0.61-0.70 .83-1.5
Diabetes Care, 71 |linsulin dose: 10 12 8.4 (68) (~6.7-7.7) ?1 5-27) 4543 |-
2009!18] or 20 ’ '
Placebo 0.70-0.78 ?1'264“_1 o2 SYTE R
subtracted (~7.7-8.5) 57 4) ) )
*fasting serum glucose .
#percentage decrease in body weight AKS azalmaSI 1 5'39 mg/dl

Key: | = decrease; ~ = approximately
DBP = diastolic blood pressure; FPG = fasting plasma glucose; HbA . = glycated haemoglobin A,;

e (i



http://mail.akdeniz.edu.tr/cgi-bin/openwebmail/openwebmail-viewatt.pl/Resim 001.jpg?action=viewattachment&sessionid=rsari*mail.akdeniz.edu.tr-session-0.182894667451368&message_id=%3C0A200EAA8F404173BEDBA6A01BA35A9B%40akdeniz338c089%3E&folder=INBOX&attachment_nodeid=0-1&convfrom=none.iso-8859-9

Empagliflozin lle HbA1c degisimi

EMPAGLIFLOZIM

Roden, 201355 Monotherapy 24 weeks | EMP& 10 mg (224) ” 7.87 + 0.B8 ” —0.66 (F < 0.0001) |
| EMPA 25 mg (224) ” 7.85 £ 0.85 ” —0.78 (F = 0.,0001) |
| SITA 100 mg (223) ” 7.85 £ 0.73 ” —0.65 (F = 0,0001) |
| FEO (228) ” 7.91 £ 0.78 ” 0.08 |

Ridderstrale, 2014% Combination + MET 52/104 weaks EMPA 25 mag (763) 7.92 £ 0.B1 —0.72/-0.66 (F < 0.0001 non-inferiority/F < 0.05

g

superiority)

| GLIM 1-4 mg (780] ” 7.92 £ 0.86 ” —0.66/-0.55

Haring, 2014% Combination + MET 24 weeks | EMPA 10mg (217) || 7.94 + 0.79 || —0,70 (P < 0,001)
| EMPA 25 mg (214) ” 7.86 + 0.87 ” —0.77 (P = 0.001)
| FBO (207) || 7.590 £ 0.88 || —0.132

Hzring, 20135 Combination + MET + SU24 weeks | EMBA 10 mg (226] ” 8.07 + 0.81 ” —0.82 (P = 0.001)
| EMPA 25mg (218) ” 8.10 + 0.83 ” —0.77 (P < 0.001)
| FBO (225) || 8.15 £ 0.83 || —0.17

Kovacs, 201458 Combination + PIO £ MET24 weeks | EMPA 10mg [165) || 8.07 + 0.89 || —0.539 (F = 0.001)
| EMBA 25 mg (163] ” 8.06 + 0.82 || —0.72 (P < 0.001)

[ee0 A1c azalmasi:

Lewin, 2015°*

Initial combination + LINA 24 wasks

% Monoterapide 0.7
[o» Kombinasyonda 0.5-1.2 =5

T

:“ —1.24 [f = 0.001)%!

:H —-1.08 (P < 0.001)"

| EMPA 25 mg

|| 7.99 £ 0.57 || =0.95

| LIMA 5 mng

DeFronzo, 201577

Combination + LIMA add-on to
MET24 wesks

| EMP& 10 mg/LINA 5mg

|| B.05 + 0.89 || -0.67

AKS azalmasi:

| EMPA 25 mg/LINA 5mg

| EMPA 10mg

| EMPA 25 mg

Monoterapide 30-36 mg/dl
Kombinasyonda 24-29 mg/dl

| LINA 5 mg

S B O

11
|| 8.02 £ 0.20 || —0.70




Canagliflozin lle HbA1c degisimi

Study Monotherapy or Combination Treatment (n) Baseline A1C, %, Change in A1C, %
Therapy Mean £ SD
CAMAGLIFLOZIN
Inagaki, 2014% Monotherapy 24 weeks CAMA 100 mg {30) 7.98 £ 0.73 -0.74 {F < 0.001)
PEO (53] 8.04 £0.7 0.29
Stenlof, 2013 Monotherapy 26 weeks CAMA 100 mg {195) 2.1 +1.0 -0.77 (P < 0.001)
CANA 300 mg (137) 8.0 £ 1.0 -1.03 (P < 0.001)
PBO (192) 8.0 £ 1.0 0.14
Forst, 20147 Combination MET + PI026 weeks CANA 100 mg (113) 801005 —-0.83 (P < 0.001)
CANA 200 mg (114) 7.9+ 0.9 -1.03 (P < 0.001)
PBO/SITA 100 mg (115)" 8.0 + 1.0 -0.26
Wilding, 2013% Combination MET + SU26 weeks CAMA 100 mg (157) 3.1+£05 -0.85 (F < 0.001)
CANA 200 mg (156) 8.1 + 0.9 -1.06 (P < 0.001)
FEO (158) 8.1+0.5 -0.13
é;‘-;‘lezlj:%-Ecr:a ez, Combination + MET 26 weeks A1 C azalmaS| 3 -0.79 {F < 0.001)
Monoterapide 0.7-1 i oo ey
Kombinasyonda 0.8-1 i e
” PBEO (183) ” 8.0£0.%9 -0.17
Cefalu, 2013 Combination + MET 52 weeks CAMA& 100 mg (483] 7.8 +£0.8 —0.82 MAS
CANA 300 mg (485) 7.8 +0.8 —0,93 NAS
GLIM 6-8 mg (484) 7.8+ 0.8 —0.81
Schernthaner, 20135 Combination MET + SUS2 weeks CAMA 300 mg (378) 2.1 +£0.9 —=1.03 NAS
SITA 100 mg {378) 8.1+0.5 —0.66 NAS




» Diab Vasc Dis Res. 2019 Sep;16(5):415-423. doi: 10.1177/1479164119842513. Epub 2019 May 13.

Efficacy of ertugliflozin in monotherapy or
combination therapy in patients with type 2
diabetes: A pooled analysis of placebo-controlled
studies

Jie Liu 7, Lisa Tarasenko 2, Steven G Terra ¥, Susan Huyck ', Larry Wu 1, Annpey Pong 1, Roberto A

Calle %, Silvina Gallo 2, Amanda Darekar ©, James P Mancuso 7
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[ABLO 75: Monoterapide anti-hiperglisemik llaclara yani

Yasam tarn deisimi

40-0 mo/dl

ACdeanaima

Wll-20

Metfarmin 50 mgdl. %1015
nsiiliner 50-80 mafdl %15-35

Sulfonilireler 40-40 mafdl 510-20
Glinidler 30 mg/dl %05-15
Tiazalidindianlar 25-58 myld %05-14
Alfa glukszidaz inhibitarleri 20-30 mafdl 0508
GLP-1 agonistleri 20-30 m/dl 1013
DPP-4 inhibitarleri 20-30 mad| %05-1.0
6LT-2 inhibitérleri 20-30 mafd! 405-1

Bazal KS yuksek olanlarda daha fazla glisemik etki




Diabetes Ther. 2020 Jun; 11(6): 1381-1395. PMCID: PMCY261289
Published online 2020 May 18. doi: 10.1007/s13300-020-00834-w PMID: 32424798

What Next After Metformin in Type 2 Diabetes? Selecting the Right Drug
for the Right Patient

W. David Strain.' Carmen Tsang.? Michael Hurst, 2 Phil McEwan,? Minesh Unadkat,? Simon Meadowcroft,?
4

Richard Shardlow.? and Marc Evans

Change 1n HbA 1o at & months and 12 months from baseline bwv druag class

Owverall |0 DPP4i TED SGLT2E

At month O (latest value = 6§ months prior to 21 indtiation)

On second-line therapsy. W F17T0 3521 2081 178 420

TWith measurement HbAlc [%e]

(e F17T0 3521 (100.00%)y 2981 (100.00%) 178 (100.00%) | 420 (100.00%%,

100 002

HbAlc [%e]. mean (S 834 (0.TE8) .40 (0O.TE) B.26 (0.76) 837 (081 538 (0200

HbAlc = 7.5%0, N (%) D44 (13.17%) 398 (11.30%0) 460 (15 43%0) 24 (13 48%a) 62 (12.65%0)
At month 67

Omn therapy. MW G238 (87.00%%) 3103 (88.13%a) 2573 (86.31%) 155 (87.08%c) 407 (83.00620)
With measurement

Rt ey 4803 (FT.00%) 2371 (76.41%a) 2008 (78.04%) 115 ({74.19%0} 309 (75.92%

HbAlc [%%]. mean (S F7.33 (097 F.25(1.01) T.AZ2 (0,937 744 (091 T 3B (0.7

HbAlc = 7.5%a, MW (%) 3177 (66.15%a) 1663 (70.14%%) 1261 (62.80%%) 71 {61.74%a) 182 (58.902%5)
Change at & months (for patients with recorded values at initiation and month 6%

Mean M HbAlc [%6], — 1.01 (0.98% — 1.18 (1.05) — 081 (O.8O% — 098 (0.82) — 1.03 (0.86)
(S0
UL TTLCTILIE J..(_.h

Omn therapy, MW 402 (75 34%) 2750 (78.10%a) 21606 (72.66%0) 138 (F7.53%%) 348 (71.022%)
With measurement

(e 4068 (75.31%) 2059 (74 87%a) 1645 (75.95%%) 106 (FO6.81%6) 258 (74142

HbAlc [%%]. mean (S} T A4 (107 .46 (1.12) .43 (1.02) T4 (1200 F.20 (0_B8)

HbAlc == 7.5%0, N (%) 2522 (62 .00% 1. 247 (&0. 56%a) 1.034 {62 86%6) 67 (63 .21%) 174 (67 _442a)
Change at 12 months (for patients with recorded wvalues at inftiation and momnth 127

Mean S HbAlce [%6]. —0.88 (1.07) —0.97 (1.11) — 074 ¢1.00) —0.99(1.23y | — 1.08 (0.98)
LS00




SGLT2 inhibitorlerinin

* Glisemi disi etkilert



34 RKC metaanalizi

Table 2, Number of Included patients, mean differance and heterogenaity In meta-analyses of double biind, randomised controlled trials compar:

Ing SGLT2 versus placebo.

SeLTe Ton  Mendfecsconideneinna)  FO%  Subgroupdifences
s gl BOM 2BA(3LE 8 BP0
B vl 1) 96 2102320 “s el
Systoli blood pressure (mmbg) 9,336 ;-3.9 (4633 336 P=0.02
Diastolc biood pressure {mmHg) 1402 20(24:16) 63 P08
Watmelpn) A 06K1300) TR
HDL chletore (mmoll A 005004007 M a0
Thyeardes il 0 0081600 ng Pesf
DL chlostrel (e T %5 peny
lehaniiarseass U 478 284017 T
Creatining (imolL) 55 08(01:1 13 P=005

Storgaard H, 2016



Kilo Kaybi: 1-3 kg
Bazal VKI yiiksek olanlarda daha fazla kilo kaybi

Body fat
50%-75%

Visceral fat

~25%

Others (protein,
minerals) ~10%

Figure 1 Approximate composition of body weight reduction in sodium-
glucose cotransporter-2 inhibitor therapy at around 16 weeks (11,15-18).

Lee PC, et al. 2018 Dec;19(12):1630-1641.



SGLT2 inhibitorlerinin

« Komplikasyonlara etkileri



KV sonlanim calismalari:SGLT-2 inh
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3’lii MACE azalmasi:

—, MOVt As e el respanrtecd . THEF, ez et e bt B idure: O, eardiowes sculdar; OV D, cardiowsscula e difsesse; «GFR, et imated g ko emptar fillira tiorn rahe;

ESAD, smd-slag e nenal diseats; HF, hea i fafune; MACE, majss adwersecand ac swent; M, mpocandsal infarction; S GLT2 . Sod um—glucose cotra nsgadber 2

NYHA, New York Heart Astoceation Dl froem this Lalbi & was sdapted froem Cefabu =t sl [203) én the Fanuoery 20018 istues of Dbl Core THAge s

nepar ted a5 means. 0 all b sl diahetes dhera o was, iepaorted a5 means in all trials except EMPA-REG DOUTOOME, which neported a5 pencentage of

popaia ticen with dia betes diusraiion == 10y ears, and DECLA RE-TIMI 58, which reparted median. 34, 1C changes of 30 in EMPA-REG OLUTMOOME i based an

peosnded res it fior baoth diomes (e 0L 24% for Wkimg and 0 36% for 25 myg of empag ifloding. §Oobcormees r as o gand ratio (95O} (|| Definitions.of
mang phropathy diffiened @ trials “Significant difference in ALC betwesn groups (P - OU05).

EMPA-REG, CANVAS,
CREDENCE

EMPA-REG:
KV ve tiim nedenlere bagh
olim azalmasi

Tim grup KY agisindan
faydali

Ertugliflozin disinda
hepsinde renal fayda



Goz, Retinopati

2 | WILEY —
Number of events’ Risk Ratio Risk Ratio
- ei i 95% C1 1V, 95% C1
Eve AEs
CANVAS Program? 509 (30.5) 229(21.6) 43.3% 1.11(0.95, 1.30)
CREDENCE? 236 (50.0) 257(56.4) 38.3% 0.89(0.75, 1.06)
EMPA-REG OUTCOME? 76(5.6) 48(7.3) 12.1% 0.78 (0.54, 1.12) ot
DECLARE-TIMI 58 26(0.9) 25(0.8) 5.6% 1.04 (0.60, 1.80) N NS
Inagaki 2016 3(1304) 1(45.9) 0.4% 2.84 (0.30, 26.67) .
Kashiwagi 2015 (1) 00) 1(40.3) 0.2% 1.37(0.06, 33.33) =
Kashiwagi 2015(2) 1(13.2) 0(0) 0.2% 0.19(0.01, 4.Sl)i L
Yang 2016 0(0) 1(15.0) 0.2% 0.16(0.01.3.96) ¢ v
Yang 2018 0(0) 1(16.3) 0.2% 0.32 (0,01, 7.76)
Overall (95% CI) B51 S63  100.0% 0.97 (0.85, 1.11) ‘
P = 10%; Pyocroqmeny = 0.35
P =063
Retinopathy
CREDENCE? 116(23.7) 14(24.0) 40.7% 0.99 (0.77. 1.28) 1
CANVAS Program? 185(104) 81(7.3) 37.7% 1.11 (0.85. 1.45)
EMPA-REG OUTCOME? 76{(5.6) 48(7.3) 208% 0.78 (0.54, 1.12) —-r
Inagaki 2016 3(1304) 1(45.9) 0.3% 4.74(0.23. 96.98) B
Kashiwagi 2015 (1) 1(13.2) 0(0) 0.3% 1.37 (0.06, 33.33) =
Yang 2016 0) 1(15.0) 0.3% 0.16(0.01, 3.96)¢ -
Overall (95% CI) 380 244  100.0% 0.98 (0.84, 1.16) ’
P = 0% ; Pracrogenciy™ 045
P =085
001 0.1 1 10 100

Favours [SGLT-2i]  Favours [Placcbo]

Chao L, 2020
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SGLT2 inhibitorlerinin

» Klavuzlardaki yerleri



TEMD Onerileri

Monoterapi

A1C <%8.5 [KE/intolerans yoksa MET)

- AVANTAJ DEZAVAN

insiilin, SU, AG, GLN,
Etkinlik MET, GLP-1A, | DPP-4l,
SGLT2-1

ler|

ikili OAD tedavi
MET + Listedeki ilaclardan biri*

oneri

AGI, DPP4-,

Insiilin, SU,

Uclii OAD tedavi
MET + Listedeki ilaclardan ikisi*

A1C 2%10 insiilinli tedavi ver®*

kilo kontrolii vb.)

MET + Bazal insiilin***
ikili/ticlii OAD + Bazal insiilin
GLP-1A + Bazal insiilin
Karisim instlin
Bazal + Bolus insiilin
insiilin pompasi

Yasam bicimi diizenleme [beslenme, fiziksel aktivite,

*ilaclar harf sirasina gore dizilmistir. Avantaj/dezavantajlan dikkate alinarak uygun kembinasyon yapilabilir. Kembinasyonu uygun olmayan ilaclar: SU ile GLM, GLP-14 ile DPP4-i, SU ile hizlkisa etkili
insilin iceren protokellerdir. U DAD "den fazlasinin kombinasyonu Gnerilmez. KVH, KKY veya KBH olan hastalarda (renal fonksiyonlar dikkate alinarak) kaniti olan GLP-1A veya SGLT2-i grubu ilaglar
dncelikli secilebilir.

**Hastada insulin endikasyonu varsa [Bknz. Bolum 8] A1C kac olursa elsun tedaviye insulin eklenir veya tamamen insulin tedavisi ile baglamir.

***Yiiksek A1C nedeniile inzilin baslanan hastalards genellikle tek bagsina insillin veya MET = Insiilin [Bazal, karisim veya bazal bolus) baslamip zaman iginde tedavi dizenlenir.

KE: Kontrendikasyon, 0AD: Oral antidiyabetik, MET: Metformin, SU: Sulfoniliire grubu ilaclar, GLN: Glinid grubu ilaclar, PIO: Pioglitazen, DPP4-i- Dipeptidil peptidaz £ inhibitérleri, GLP-1A: Glukagon
benzeri peptid-1 analoglan, SGLT2-I: Sedyum glukez ke-transperter 2 inhibitorleri, AGI: Alfa glukozidaz inhibitorleri, KVH: Kardiyevaskuler hastalik, KKY: Kenjestif kalp yetersizligi, KBH: Kronik bobrek
hastaligi.
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GLYCEMIC CONTROL ALGORITHM

INDIVIDUALIZE ¥ For patients without concurrent serious For patients with concurrent serious
GOALS V. A1 c 56‘5% Hiness and at low hypoglycemic risk A1 c >6°5% illness and at risk for hypoglycemia

LIFESTYLE THERAPY AND ONGOING GLUCOSE MONITORING (CGM preferred)

INDEPENDENT OF GLYCEMIC CONTROL, IF ESTABLISHED OR HIGH ASCVD RISK AND/OR CKD, RECOMMEND SGLT2I AND/OR LA GLP1-RA

Entry A1C 27.5% - 9.0% | Entry A1C >9.0%

| DOI 10.4153/C5-2019.0472

TRIPLE THERAPY' y I
DUAL THERAPY' ) SYMPTOMS

_ & f No I ES
» Pl GLP1-RA
Entry A1C <7.5% |

Independent of
glycem ! D INSULIN
5 3 o ) Therapy +

control, if

established | St —— i Other
£ OR

ASCVD or high [ - Agents

risk, CKD 3, or : TRIPLE
HFrEF, start LA = ) ‘ gl Therapy
SLP1-RA or 2 o
- o — ‘_‘

-REPRINTSCOP

P

ADD OR INTENSIFY
INSULIN
Refer to Insulin Algorithm

WWINAACE.C

LEGEND

COPYRIGHT © 2020 AACE | MAY NOT BE REMROOLCED 0 ANY FORM WITHOUT EXPRESS WIITTEN PERMISQON MROM AACE,

v Few adverse events and/or
possible benefits

A Use with caution
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Yiiksek veya yerlesik ASKVH riski veya varligi, KBH veya KY*

BASLANGIC A1C VEYA KiSISELLESTIRILMi$ HEDEFTEN VEYA METFORMIN
KULLANIMINDAN BAGIMSIZ OLARAK DEGERLEDIRIN*

BiRiNCi BASAMAK tedavi metformin ve yasam tarzi degisikligidir (kilo kontrolii ve fiziksel aktivite dahil)

YOK

Terapotik
ataleti engellemek’
igin, diizenli olarak
tedaviyi degerlendiri
ve modifiye edin
(3-6 ayda bir]

ASKVH/Yiiksek risk
gostergeleri

linen ASKVH

eYiiksek ASKVH riski
(Koroner, karotid veya alt
ekstremite >%50 stenoz ile
255 yas, veya SVH)

Bilinen KVH
faydasiile
GLP1-RA!

Bilinen KVH
faydasi ile
SGLT2it

Tedaviyi artirmak gerekliyse
veya hasta GLP1-RAve/veya
SGLT2itolere edemiyorsa, KV
guvenliligi gosterilmis ajanlari
segin:

*GLP1-RA alanlara bilinen
KVH faydasi ile SGLT2i
eklemeyi dustiniin veya tam
tersit

*TZD?

*GLP1-RA almiyorsa DPP4i

*Bazal insiilin?

*SU4

1. Kanitlanmis KVH faydasi kisa iiriin bilgisinde yer almasi anlamina gelmektedir.
2. Dissiik dozlarda tolerabilite daha yi olabilir ancak KVH etkileri iyi incelenmenistir

3. Degludek veya U100 glarjin KVH gavenliligi gostermistir.
4. 50n nesil SU'lar disilk hipoglisemi riski igin tercih edin,
5.5GLT2{lerin kullaniminin uygun oldugu eGFR diizeyleri,
6. Empaglifiozin, kanagliflozin ve dapaglifiozin CVOT'larda

dapafiglozinin birincil renal sonug verileri vardir. Dapaglifiozin ve empaglifiozinin birincil kalp yetersizligi sonug verileri

vardir.

KiSiSELLESTiRILMiS A1C HEDEFINE ULASILAMADIYSA

KY

Ozellikle HFrEF (SVEF <%45)

Bilinen KVH faydasi
ile SGLT2i%67

DBH ve
Albiiminiri®

TERCIHEN
KBH progresyonunu
azaltma agisindan
birincil kaniti olan

SGLT2i

VEYA
CVOT’larda KBH
progresyonunu azaltma
kaniti olan SGLT2i>6#

VEYA
SGLT2i kullanilamiyorsa
KBH progresyonunu
azaltma kaniti olan
GLP-1RA!

v

T2D ve KBH hastalarinda
(eGFR <60 mL/dak/1.73 m?)
ayni kardiyovaskiiler olay
riski yiiksekse

Bilinen KVH Bilinen KVH

1 I il i f p
degludek DPP4Tere benzer KV gavenlilk gostermisti. faydasi ile faydasi ile
markaya ve bolgeye gore degisim gosterebilmektedir

KY ve KKH progresyonunu azaltmistir. Kanafiglozin ve GLP1-RAl SGLT2i7

4

HiPOGLISEMIiYi AZALTMA iHTIYACI |
[ DPP4i ] [ GLP1-RA ] SGLT2i [ TZD I
=g W e g W
ALC hedefi ALC hedefi ALC hedefi ALC hedefi
N ¥ - &
GLP1-RA SGLT2i
SGLT2i SGLT2i VEYA VEYA
VEYA VEYA DPP4i DPP4i
TZD TZD VEYA VEYA
TzD GLP1-RA
¥ 4 R ¥
[ A1C hedefine ulagilamadiysa ]
[ Asagidaki sekilde ek tedavi verin ]
[ A1C hedefine ulagilamadiysa ]

~

SU* VEYA bazal insiilin eklemeyi diigiiniin:

« Dustik hipoglisemi riski ile yeni jenerasyon SU tercih edin
* Disiik hipoglisemi riski ile bazal insiilin tercih edin®

7. Kanitlanmis fayda kalp yetersizligi kisa irin bilgisinde yer almasi anlamina gelmektedir.

8. Mikrovaskiiler komplikasyonlar ve ayak bakimi bolumine bakin.

9. Degludek / glarjin U300 < glarjin U100 / detemir < NPH inslin

10. Semaglutid > liragrutid > dulagrutid > eksenatid > liksisenatid

11. Spesifik komorbidite yoksa (bilinen KVH, diisiik hipoglisemi riski v kilo alimin engellenmesinin ncelik olmamasi
veya kilo ile iliskili komorbidite olmamasi)

12. Ulke ve bolgeye gore maliyeti degerlendirin. Bazi ilkelerde TZD daha ucuz DPP4i daha pahali olabilir

L

KiLO ALIMINI AZALTMA
VEYA KiLO KAYBI iHTiYACI

Kilo kaybinda

etkili GLPL-RAI® SGLT2i

[

A1C hedefine ulagilamadiysa ]

e +

Kilo kaybinda
etkili GLP1-
RAIO

SGLT2i

TEDAVI MALIYET
ONCELiGi1112

Su4 TzD®2

£ £
[ A1C hedefine ulagilamadiysa |

2

TZD*? Su4

L -

| A1C hedefine ulagilamadiysa I

R E J

A1C hedefine ulagilamadiysa ]

R J

4'li tedavi gerekliyse veya hasta GLP1-
RA ve/veya SGLT2ikullanilamiyorsa, kilo
alim riski diisiik olan tedaviyi segin

TERCIHEN

Kilo alimina yol agmayan DPP4i
(GLP1-RA almiyorsa)

R 2

DPP4i kullanilamiyorsa veya hasta
GLP1-RA kullaniyorsa, dikkatli
kullanim:

SU* TzZD? Bazal insilin

A 4

insiilin tedavisi: En uygun fiyatl
bazal insilin

VEYA

Diger tedavileri fiyata gore
degerlendirin

+Arka plandaki glikoz diisiiriici ilaglardan bagimsiz olarak yeni Klinik
durumlar haline geldiginde yapilr.

*ilgili galismalardaki hastalarin gogu glukoz diisirlict tedavi olarak
arka planda metformin kullanmaktaydi

Sekil 1 numarali referanstan uyarlanmistir. ASKVH, aterosklerotik kardiyovaskiler hastalik; KBH, kronik bobrek hastaligi; KVH, kardiyovaskiiler hastalik; CVOT, kardiyovaskdler sonug ¢alismasi; DPP-4i, dipeptidil peptidaz 4 inhibitéri; eGFR,
tahmini glomerdler filtrasyon hizi; GLP-1 RA, glukagon benzeri peptit 1 reseptdr agonisti; KY, kalp yetersizlig; HFrEF, dustk ejeksiyon fraksiyonlu kalp yetersizligi; SVEF, sol ventrikil ejeksiyon fraksiyonu; SVH, sol ventrikuler hipertrofi; SGLT2i,
sodyum-glukoz kotransporter 2 inhibit6ri; SU, sulfoniltre; TZD, tiazolidindion.

1. Diabetes Care 2021;44(Suppl. 1):51-5232.



Avrupa Kardiyoloji Dernegi (ESC) — Avrupa Diyabet Calisma Grubu (EASD)
2019 ESC — EASD Diyabet, prediyabet ve kardiyovaskuler hastahklar Kilavuzu

A Tip 2 DM - Onceden ilag almanmis BT|p2 DM - Metformin kullanyor

Hb&, hedefin Hbs . hedefin dzsrindeyse Hhﬂg;hedeﬁn Hb#, hedefin Gzerindeyse
l. g M eere | o | Fraa ol T eGFR '--"
hietforrmin Exle ‘E"-_"l L GI.P‘ Ir- etiwr “__m! _1:3 = CNVD yaran kanstlanmes :‘ EPP: | G" '_ﬁ") yeterdysa )
SETHE | bagica bir siafin {SGLP-1 T2|
l - 1 . RA weys SGLTZ0 - =
ekilenamesi diksienien
B . - GLP-1 RA ~ .
M_ hedefin J—H::ﬂ.t.hedeﬁ n uesrindeyse wullEnmnyrorss DPP-4i Hb&, hedefin dzerindeyse
Uzerindsyse Ir L - Bazal insifin l J- J- Ir
+ ¥ _ - TZD {HF patts degil) i . S i i
- GWDyaran kantlanmes | | SGLTZI EGL"El LR RaA | QG:-:TE: | §=M SELT2i | SGLT2 | SPIRA [ saTa
bagks bir ssnafun (GLP- -\.-e}ra Y ""‘":"";zo -L';L‘-'\‘—‘F\H i weya weya "‘E_““";a verya 0P
1 BA weys SELT2) TZD e Neraral TZD TZD = | o
eklenmesi dirglndlir L L 1 = l 1 -
= GLF-1 RA
2 kEMl;—T?::&afmﬂ DEe-H HbA,. hedefin tzerindeyse HEA, hedefin zerindeyse
= TZL0r {HF patts d=Fil 1 I
- 5U ¥ . b 1)
Yisksnds dostiensn sebdide dijar Y ukands dxstienen sekilde dijer
FEniznn ekiznmesnde devam =dilr | Fjsniznn ekienmesrde devam =dir ]

| |

HbA, hedefin dzerindayse HbA, hedefin Ozerindeyse
i. S-LI \"'E‘T'A bazsl insilin eklenmesi | i SLI \"'EYA bazs insilin sklenmesi 1

Sekil 3 Tip 2 dlabetes meIInus ve aterosklerotik kardiyovaskiiler hastaligi veya yliksek/gok yiiksek CV riski olan hastalarda tedaw al gommasl (A) Onceden

Fusisk olan daka
ilag almamis ve (B) metformin tedavisi gormiis diabetes mellitus hastalari ASCVD = aterosklerotik kardiyovaskiiler hastalik: CV = kardiyovaskiiler; CVD = =

ilir =
kardiyovaskiiler hastalik; DM = diabetes mellitus; DPP4i = dipeptidil peptidaz-4 inhibitérli; eGFR = tahminiglomeriiler filtrasyon hizi; GLP1-RA = glukagon jzhs dl.'ig»i.'ik olsn 2
benzeri peptit-1 reseptor agonisti; HbA1c = hemogloblim A1c; HF = kalp yetmezligi; SGLT2i = sodyum glukoz ko-transporteri 2 inhibitorii; SU = eneiir H
stilfoniltireler; T2DM = tip 2 diabetes mellitus; TZD = tiazolidindiyon. 2Tablo 7'ye bakin. "Kanitianmis CVD faydasi olan ilaglar kullanin. = u

Figure 3 Treatrmeant ajporithen in patiants with type 2 dabetes maitus and atharcadierotic cardlovasouler diseass or h.ih.'u-w#@ CW risk Trestment

algocithmas for (A) drug-naive and (B) metformin-treat & patients with dabetes mealitus ASCVD = atheracherotic ¢ and - OV = cardsoas-

cular CVD = cardiovascular damete DM = dabetes melitus; DPPS = dipeptidyl peptidase-4 inhbitor: «GFR = estirma ted glomerular filtmtion rate; GLP -

RA = gheagon-lle peptide-1 receptor agomst HbATe = hasmoglobin Alc HF = heart Gilure: SGLTY = sodum-ghucose co-tramporter 1 inhibitor,
SU = sulpho nyurass: T20M = type 2 dabetem el T2D = tharobdinafione *Ses Table 7. "Use drugs with proven CVD banefe

10.1093/eurheart/ehz486

European Heart Journal (2019} 00, 1-69. do



ESC — EASD Diyabet, Prediyabet ve
Kardiyovaskuler Hastaliklar Kilavuzu

Diyabet hastalan icin glukoz diisiiriicii tedavi dnerileri’

SGLTZ inhibitdrleri

Empaglifiozin, Kanagliflozin veya dapaglifozin, KV olaylarini azaltmak igin ok yiksek [ yiksek KV ¢ risk tasiyan veya
KVH"si bulunan T2DM hastalarinda dnerilir.

Empaglifiozin, Glim riskini azaltmak igin T2DM ve KVH hastalannda onerilir.

GLPI-RA'lar

Liraglutid, semaglutid veya dulaglutid, KV olaylarini azaltmak icin gok yOksek [ yilksek KV c risk tasiyan veya KVH'si bulunan
TZDM hastalannda Gnerilir.

Liraglutid, 5ldm riskini azaltmak igin gok yiiksek / yilksek KV c risk tagiyan veya KVH'si bulunan T2DM hastalaninda Gnerilir.
Biguanidier
Metformin, KVH'si bulunmayan ve orta KV risk tasiyan asin kilolu T2DM hastalaninda disiniimelidir.

insiilin

insiilin-bazhi glisemik kontrol, aniamli hiperglisemi ile birlikte ACS'si bulunan hastalarda diisiniimelidir.
Hedef, eszamanh hastaliklara gdre uyarlamr.

Tiazolidinedionlar
t | (2019) Of 101093/ h l‘t/h486
Tiazolidinedionlar, K9"sf Bulinan hastalards onerimez.

BESC 2019

Saksagliptin, KY riski yiiksek olan T2DM hastalarinda dnerilmez.



ESC — EASD Diyabet, Prediyabet ve
Kardiyovaskuler Hastaliklar Kilavuzu

Kalp yetmezligi riskinin azaltilmas: icin diyabet hastalarina yonelik tedavi nerileri’

SGLTZ inhibitorleri (empagliflozin. canagliflozin ve
dapaalifozin). DM hastalarinda KY nedeniyle daha dosik
hastaneye yatis riski ile iligkilidir ve Gnerilir.

Metformin, eGFR stabil ise ve »30 mLdakika/173 m®ize. a
KY hastalarinda DM tedavisi igin disGnGlimelidir. A

GLP-RAlarin (liksisenatid. lraolutid, semaglutid,

eksenatid ve dulagiutid), KY nedeniyle hastaneye
yates riski Dzerindeki etkisi natrdOr ve bu ilaglar,

KY hastalarinda DM tedavisi igin diglnlebilir.

DPP4 inhibitérlerinden olan sitagliptin ve linagliptin
ilaglarinin KY nedeniyie hastaneye yatig riski
Dzerindeki ethisi ngtrdir ve bu ilaglar, KY hastalarinda
DM tedavisi igin disOnlebilir.

European Heart Journal (2019) 00, 1-69. doi:10.1093/eurheartj/ehz486

InsDfin. ileriemis sistolik dUs0k ejeksivon fraksiyoniu KY
bulunan hastalarda d0sOnDletilir.

Tiazolidinedionfar (pioglitazon ve rosiolitazon).

DM hastalarinda artan KY insidansi riski ile iligkilidir ve
KY riski tasiyan {veya daha onceden KY'si bulunan)
hastalarda DM tedavisi igin Gaerilmez.

- c

DPP4 inhibitarD elan saksagliptin, KY nedeniyle artan
hastaneye yatis riski ile iliskilidir ve KY riski tastyan
(veya daha Bnceden KY'si bulunan) hastalarda DM
tedavisi igin Bnerilmez

DM = diyabet mallitus DPP4 = dipoptidil peptidaz-4; oGFR = tahmini glomerler filtrasyon
hizi; ELF-RA = gfukagon benzed peptit-1 resepttr agonisti; KY = kalp yetmezlifi; digix
gjeksivon fraksivonlu KY = azalmis ejeksivon fraksivonu ile kalp yetmezfigi S6LT2 =
sodyumrglukoz ko-transporter tip 2; T2DM =tip 2 divabet mallitus.

2 Oineri sanifL

b Kanif saviyesi.

LESC 2079



DIKKAT!!!

Enfeksiyon—->vulvovajinal candidiasis 2-4 kat risk artisi (%10-
15)

— Urosepsis ve pyelonefrit

— Fournier gangreni

Hipotansiyon
Akut bobrek hasari-> Dapa, cana
Kemik kirigi->Cana

DKA—->DPP4 ile kiyaslandiginda 2.85 kat risk artisi, en fazla
Cana

Amputasyon-> yaklasik 2 kat risk artisi cana ile



FULL TEXT ARTICLE &
SGLT2 inhibitors as adjunctive therapy for type 1 diabetes:
balancing benefits and risks N 2

Simeon | Taylor Prof, Jenny E Blau MD, Kristina | Rother MD and Amber L Beitelshees PharmD
Lancet Diabetes & Endocrinology, The, 2019-12-01, Volume 7, Issue 12, Pages 949-9538, Copyright @ 2019 Elsevier Lid

EASE-3 (empagliflozin 25 mg) -

EASE-3 (empagliflozin 10 mg) b g

EASE-2 (empaglifiozin 25 mg) [ B {
EASE-2 (empagliflozin 10 mg) - I i {
inTandem3 (sotagliflozin 400 mg) - —a—
inTandem?2 (sotagliflozin 400 mg) 4 i < /

inTandem2 (sotaglifiozin 200 mg) - [ &
inTandeml (sotagliflozin 400 mg) -
inTandeml {sotaglifiozin 200 mg)
DEPICT-2 {dapagliflozin 10 my) -
DEPICT-2 {dapagliflozin 5 mg)
DEPCT-1 {dapaglifiozin 10 mg)
=

I

&

DEPICT-1 (dapagliflozin § mg
Canagliflozin (300 mg

Canagliflozin (100 mg

08 06 04 42 0
Change in HbA,_ (%)
Figure 1

HDA 4. lowering in eight clinical frials of SGLT2 inhibitors as adjunctive therapy in combination with insulin in patients with
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Trial Description: Multicenter, double-blind trial in which 10,584 patients with T2DM, CKD, and risks for CVD were randomly
assigned in a 1:1 ratio to receive either sotagliflozin 400 mg daily (n = 5292) or placebo (n = 5292).

RESULTS
20 . Primary endpoint, CV death, HF hospitalization, urgent visit for HF for sotagliflozin vs.
{p = 0.0004) placebo: 11.3% vs. 14.4% (HR 0.74, 95% Cl 0.63-0.88, p = 0.0004)
. MACE (CV death, MI, stroke) for sotagliflozin vs. placebo: 8.4% vs. 8.9% (HR 0.84, 95%
15 - 144 C10.72-0.99, p=0.035)
+ Secondary outcomes for sotagliflozin vs. placebo: CV death: 2.2% vs. 2.4% (p = 0.35);
first sustained 250% decrease in eGFR, chronic dialysis, renal transplant, or sustained
210 - eGFR <15: 0.5% vs. 0.7% (p = 0.11)
Volume depletion: 5.3% vs. 4.0% (p = 0.003)
CONCLUSIONS
‘. +Sotagliflozin has salutary effects on CV outcomes among patients with DM2 and CKD.
Primary benefit in HF, but also in MI. A reduction in renal events was not observed, likely
due to early cessation of the trial due to loss of funding.
| +Results are similar to other trials with SGLT2 inhibitors in patients with CKD. As a class,

Total CV Death, HF Hospitalization, and Urgent HF Visit these agents will likely play a prominent role among patients with CKD and HF, likely
. even in the absence of DM2.
Sotagliflozin Placebo
(n=5292) (n=5,292) Bhatt DL, et al. N Engl J Med 2020;Nov 16:[Epub]




SGLT2 inh-Ozet

Gerektiginde monoterapide

Her turlu kombinasyonda

Orta duzeyde HbA1c azalmasi

Hipoglisemi riski az

Kilo kaybli, KB azalmasi, urik asit azalmasi vb
KV risk faktorlerine olumlu etki

KV olumlu sonuc
Nefropati ve kalp yetmezliginde yararli






