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Diyabet ve Bobrek :

e Diyabet kronik bobrek hastaliginin bir
numarall nedenidir

e Tani almis veya almamis
diyabetlilerin %40’ 1nda KBH var
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Plantinga ve ark, Clin 3 Am Soc Nephrol, 2010



e Proliferatif retinopati --- amputasyon riski 25X A
KAH riski 2-3X A\

Juutlainen ve ark, Diabetes Care, 2007

e Alc’de her %1’lik A --- KVH %18 A\
Di Angelantonio ve ark, JAMA, 2014
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Siki Kontrol e

*Orta yasli, yeni *Orta yasli, yasli, ort.yas 60, 8-11 yilik DM, KVH +

tani 3.7 yilda 5 yil takip «>5 yil takip

> 65 yas sonlandirilyor Mortalite ayni *KV olay ve
d|$_lanm|$ ) *Mortalite * KV yarar ayni mortalite ayni
-M|kro.vaskuler Ml inme, KV -Nefropati | Alblimindri 4
komplikasyonlarr martalite ayni « 65 yas alti ve DM siresi dnemli
onluyor -Hipoglisemi listli sonuglar (<15 yil vs 220 yil)
*Takipte Ml ve (6zellikle benzer

mortalite Uzerine yaslilarda)

olumlu (%15 W)

UK Prospective Study (UKPDS) Group, Lancet, 1998
Gerstein ve ark, N Engl J Med, 2008

Miller ve ark, BMJ, 2010

Patel ve ark, N Engl J Med, 2008

Duckworth ve ark, N Engl J Med, 2009
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UKPDS

I Herhangi mikrovaskiiler son no

kta

0 Herhangi diyabet ile iligkili son nokta

Albuminuri

Ure 2 kat artis

Kreatinin 2 kat artis

%34 W
%67 W

%74 ¥

UKPDS33, Lancet, 1998

Hazar

dr

atio vs. diet (%95 ClI)
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10 Yillik Izlem (UKPDS) 2

Son Nokta 1997: Rolatif risk P 2007: Rolatif risk p
Azalimi (%) Azalimi (%)

Herhangi 12 0.029 9 0.040

diyabete-bagli

son nokta

Mikrovaskiler 25 0.0099 24

Hastalik

Ml 16 0.052 15 0.014

Butun sebeplere 6 0.44 13 0.007

bagli mortalite

|

Holman ve ark, N Engl J Med, 2008
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ADVANCE - Nefropati

Yeni / ilerleyen nefropatsi

Rolatif risk
azalmasi

% 21

o = 0.006

ADVANCE Colloborative Group, N Engl J Med, 2008

Yeni makroalbuminuri

Rolatif risk
azalmasi

% 30

p=0.001

!
/

w

(



Intensive glucose control improves kidney outcomes

in patients with type 2 diabetes

Vlado Perkovic', Hiddo Lambers Heerspink?, John Chalmers’, Mark Woodward'=3, Min Jun’, Qiang Li’,
Stephen MacMahon', Mark E. Cooper®, Pavel Hamet®, Michel Marre’, Carl Erik Mogensen®, Neil Poulter?,
Giuseppe Mancia'®, Alan Cass', Anushka Patel' and Sophia Zoungas'*'?, for the ADVANCE Collaborative

Group
Number of events Hazard ratio  95% Cl
ESRD 27 035  (0.15-0.83)
Renal death 37 —r— 0.85 (0.45-1.63)
ESRD or renal death 58 S—— 0.64  (0.38-1.08)
Sustained doubling =200 84 . 0.83  (0.54-1.27)
Doubling to =200 129 - 1.15  (0.82-1.63)
New macroalbuminuria 393 i 0.70  (0.57-0.85)
New microalbuminuria 2752 " 0.91 (0.85-0.98)
1/4 1
Hazard ratio

Perkovic ve ark, Kidney Int, 2013

P-value

0.01
0.63
0.08
0.38
0.42

<0.001
0.01
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ADVANCE-ON

. Intensif kontrol uzun vadede (yaklasik 10 yil)
- Mortalite
- Major makrovaskuler olaylar
- Major mikrovaskuler olaylar

Uzerine yarari veya zarari yoktur

Ancak,

- Son donem bdbrek yetmezligi riskini azaltici etkisi uzun

vadede devam eder.

Roélatif risk azalmasi 46%
95% CI: 15 to 66%, p<0.01

Zoungas ve ark, N Engl J Med, 2014
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Arbitrary unit

Serbest radikaller tizerine Gliklazid etkisi eecs

Bobrek dokusunda NADPH oksidaz p47phox protein | 2°
ekspresyonu (oksidatif stresin kaynagi)

0.4 — 0.4 —

HC-control HC-control
D50 : 0.35 — .
I | HC-DM - T | HC-DM
0.3 — : € 03—
025 WHC-DM + gliclazide 20,25 _| JIHC-DM + gliclazide
HC-DM + s . HC-DM +
0.2 .glibenclamide 2 02— s .glibenclamide
<
0.15 | 0.15 —
0.1 | 0.1
0.05 _| 0.05 —
0 0
47kD—~> .. - m - (Sprague
Dawley
rats-wo
insulin) e

.
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Onozato ve ark, Kidney Int, 2004



Observation on Renal Outcomes in the
Vefterans Affairs Diabetes Trial

Liy AGRAWAL, Mot

MNASRIN AzaD, MD!
MNicHOoLAS V. EMANUELE, Mp!
Gipeon D. Bann, pHD?
DerriCK G. KAUFMAN, M5

Tuaomas E. Moritz, Ms2

Wiiriam C. DUCKWORTH, MD

CARLOS ABRAIRA, avp ™

FOR THE WETERANS AFFAIRS DIABETES TRIAL
(VADT) Stupy Group*®

3

glucose control had minimal effec|
the incidence of renal failure, but

was a significant reduction (P = 0.4
any worsening of the urine albumi

creatinine ratio (ACR) in the INT g

—

Nephropathy
Serum creatinine
Doubling of level
>3 mg/dl (265 pmol/liter)
Glomerular filtration rate <15 ml/min
Change in albumin level
From normal to microalbuminuria
From normal to macroalbuminuria
From microalbuminuria to macroalbuminuria
From normal to microalbuminuria or macroalbuminuria

From normal to microalbuminuria to macroalbuminuria

Any increase in albuminuria

78/884 (8.8)
16/884 (1.8)
11/884 {1.2)

617463 (13.2)
7/463 {1.5)
29/240 (12.1)
68/463 {14.7)
36703 (5.1)
97/703 {13.8)

78/882 (8.8)
18/882 (2.0)
7/882 (0.8)

437442 (9.7)
1/442 {0.2)
19/251 {7.6)
447447 (10.0)
20/603 (2.9)
63/603 (9.1)

0.99
0.72
0.35

.12
0.07
0.10
0.03
0,04
0.01

lleri mikrovaskiiler hasar, diisiik bazal DKB ve yiiksek bazal BKI

olanlarda intensif kontrol daha etkin

Duckworth ve ark, N Engl J Med, 2009

Agrawal ve ark, Diabetes Care, 2011
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Glycaemia control Hazard ratio (95% Cl) pvalue  NNT
Intensive Standard
Events/n %  Events/n %
First compasite 443j5107  B7  444/5108 87 —l— 1-00 (0-B8-114) (09969
Second compasite 1591/5107 312 1659/5108 325 & 096 (0-89-1-02) 01948
Neph-1: incident microalburminuria 399/3204 125 4943232 153 —— 079 (069-0-90) 00005 35
MNeph-2: incident macrealbuminuria 138/4334 32 199/4361 46 R 0-69 (0-55-0-85) C0007 T3
Meph-3: ESRD gl15085 21 112/5108 22 —— 095 (0-73-124) 07126
MNeph-4: doubling of SCror >20 U eGFR decrease 27015035 536 2627/5034 522 - 107 (101-113) 00160 -69
Neph-5: any of Neph-2, Neph-3, or Neph-4 2788/5107 546 2760/5108 540 L 105 (0-99-1-10)  0-0958
Eye-1: photocoagulation or vitrectarmy 350/4BB6 72 3474010 71 e 101 {087-117) 09039
Eye-2; cataract surgery 447/4886 91 495/4910 101 ——} 0-90{079-102) 01045
Eye-3: three-line worsered visual acuity 911/5085 179  951/5085 187 —w 095 (0-87-104) 03013
Eye-4: severe loss of vision® 2584651 55 273/4689 5B —— 0-95 (0-80-113) 05656
Neuro-1: neuropathy (MNSI score >2.0) 1277/2815 454 13382791 479 — 093 (0-87-1:01) (0819
Meura-2: loss of vibratory sensation 76bf4200 182  BO5/4209 191 el 0-95 (0-86-105) 02926
Neuro-3: loss of ankle jerk 12253298 371 1270/3265 389 ] 0-94 (087-1-01) 00997
Neura-4: foss of sensation to light touch 42414577 93 481/4564 105 — 0-88 (0-77-100) O0451 7B
| 1
0:50 075 100 133
Favours Favours
intensive control standard control

Ismail-Beigi ve ark, Lancet, 2010
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Glyeaemia control Hazard ratho (95% Cl) pvalue  NNT
Intensive Standard
Events/n %  Events/n %
First composite 556/5115 1049 586/5115 115 —a— 0-65 (085-1-07) 04226
Second composite 1956/5115 382  2046/5115 400 * 0-95 (089-101) 01172
Meph-1: incident microatbuminuria 720/3250 222 B2B3I73 253 —— 0-85(077-094) 00012 32
Meph-2: incident macroalbuminuria 26414397 B0 362/4424 82 —— 0.72 (0:61-0-84) 00001 46
Meph-3: ESRD 138/5115 27 1515115 30 — 092 (073-1-16) (4881
MNeph-4: doubling of SCror =20 U eGFR decrease 2956/5041 586  2943/5035 585 104 (0:99-110) 01071
Neph-5: any of Neph-2, Neph-3, or Neph-4 3077/5119 601  3107/5115 607 J:-_ 102 (097-107) 04436
Eye-1: photocoagulation or vitrectomy 44074915 90  456/4933 92 e I 097 (0-85-110)  0:6176
Eye-2: cataract surgery b96/4515 142  775/4933 157 i 085 (0-80-0-9%) 00265 65
Eye-3: three-line worsened visual acuity 1417/5088 278 1510/5088 297 ® - 093 (0-87-1:00) 00636
Eye-4: severe foss of vision® IB4/4748 B 38SM47T4 B —— 101 (0-88-116) (09058
Newra-1: neurapathy (MNSI score »2-0) 1573/2820 556 16402797 586 - 092 (0B5-099) 00205 33
Mewrg-2: loss of vibratory sensation 981/4227 232 1050/4217 249 —a 093 (0-85-1-00) 0080
MNeure-3: loss of ankle jerk 1514/3312 457 1612/3271 493 - 0:90 (0-84-097) 00050 28
MNeura-4: loss of sensation to light touch 554/4596 121 B45/4573 144 -t 0-85 (076-0-95) 00043 49
f . ]
0-50 075 100 133
Favours Favours
intensive control standard control

Ismail-Beigi ve ark, Lancet, 2010
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Clinical Outcomes of Metformin Use in Populations With Chronic
Kidney Disease, Congestive Heart Failure, or Chronic Liver Disease

A Systematic Review

Matthew J. Crowley, MD, MHS; Clarissa J. Diamantidis, MD, MHS; Jennifer R. McDuffie, PhD; C. Blake Cameron, MD, MBI;
John W. Stanifer, MD, M5c; Clare K. Mock, MD; Xianwei Wang, MD; Shuang Tang, PhD; Avishek Nagi, MS;
Andrzej 5. Kosinski, PhD; and John W. Williams Jr., MD, MHS

Figure 2. Meta-analysis of all-cause mortality among patients with moderate to severe CKD receiving treatment regimens
including metformin versus those receiving regimens without metformin.

Study, Year (Reference)  Patients, n

Morgan et al, 2014 (32) 11481
Masoudi et al, 2005 (31) 5859
Eckstrém et al, 2012 (30) 7177
Aguilar et al, 2011 (29) 1248
Roussel et al, 2010 (33) 4960
Eckstrom et al, 2012 (30) 2146

CKD Definition

SCr>132.6 pmol/L* (M);
>123.8 pmol/Lt (W)

SCr >132.6 pmol/L*

eGFR 45-60 mL/min/1.73 m?
eGFR <60 mL/min/1.73 m®
eGFR 30-60 mL/min/1.73 m?
eGFR 30-45 mL/min/1.73 m®

Summary (F = 82.9%, Q@ =29.2, P < 0.001)

Roussel et al, 2010 (33) 573
Overall summary
I?=79.8%,Q=29.7, P <0.001

eGFR <30 mL/min/1.73 m*

Favors metfor

Favors ather

0.00

Crowlley ve ark, Ann Intern Med, 2017

0.50

HR

|
1.50

ROB

Low

Moderate
Moderate
Low
Moderate
Moderate

Weight, %3

18.83

18.84
18.10

9.60
13.21
16.71

3.72
100.00

HR (95% CI)

0.61 (0.53-0.69)

0.86 (0.75-0.98)
0.87 (0.77-0.99)
0.60 (0.40-0.90)
0.64 (0.48-0.86)
1.02 (0.84-1.24)
0.77 (0.61-0.97)

1.06 (0.47-2.39)
0.78 (0.63-0.96)
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Metformin

e Kreatinin: 21.4 mg/dl erkekte =1.5 mg/dl ise kullanma

e GFR dusukse kullanma! <3077 <4577

e Randomize kontrollu ¢calisma yok

e Bircok organizasyon (ADA/EASD) endikasyonu genisletmek istiyor

FDA onerileri

e Kreatinin yerine GFR kullan

e GFR <30 ise kontrendike

e GFR 30-45 ise 6nerilmez

e Metformin altinda GFR <45 olursa dikkatli kullanilabilir
e Metformin dizeyi takibi ?7? (<3 mg/L)

e Evre 3'de 4-6 ayda bir GFR olcuu =

|..n'“'
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Secondary prevention of macrovascular events in patients 0%e¢
with type 2 diabetes in the PROactive Study (PROspective | | ¢2°
pioglitAzone Clinical Trial In macroVascular Events):

a randomised controlled trial

e 5238 hasta, 34.5 ay, %11.6'da GFR <60 ml/dk/1.73 m?
e Mikroalbuminuri ve kreatinin sonuclari benzer

e Makrovaskuler sonlanim KBH'da %25.6 vs KBH olmayanlarda
%19.6, p<0.0001

Groups of patients N Pio vs Phao Primary composite Main secondary All-cause mortality Specific endpoint
endpoint endpoint (see footnote)
Presence of chronic kidney disease 274 vs 323 HR =0.75, 0.55-1.03; HE = 0.65, 0.45-0.98; HE = 0.75, 0.55-1.03; NA
F=NA P=NA P=NA"
Absence of chronic kidney disease 2292 vs 2265 HE = 0.94, 0.83-1.07; Gﬂ: 0.89, 0.?5—1.{}5;/ HE = 1.09, 0.87-1.38; NA

|

Dormandy ve ark, Lancet, 2005
Schneider ve ark, J Am Soc Nephrol, 2008
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Sarafidis ve ark, Am J Kidney Dis, 2010
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Effect of Thiazolidinediones on Albuminuria and Proteinuria in Diabetes: ©® oo
A Meta-analysis oo
(X )
. . L ()
Pantelis A. Sarafidis, MD, MSc, PhD, Panagiotis C. Stafylas, MD, MSc,
Panagiotis I. Georgianos, MD, Athanasios N. Saratzis, MD, and Anastasios N. Lasaridis, MD, PhD
TZDs Control Mean Difference Mean Difference
[ Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Studies with Rosiglitazone
Lebovitz 2001 -17.84 348 287 36 397 132 13.1% -21.44 [-29.32, -13.56] a5
Bakris 2003 23 582 57 -8 36.41 64 11.4% -15.00[-32.55, 2.55] R |
Bakris 2006 =227 51.5 204 -T7.1 67.84 185 12.5% -15.60 [-27.66, -3.54] ——
Davidson 2007 -17.2 393 121 62 465 124 12.7% -23.40 [-34.17, -12.63] = R
Miyazaki 2007 -53.7 105 15 216 146 14 12.9% -75.30 [-84.61, -65.00] ™
Subtotal (95% CI) 684 519 62.7% -30.42 [-54.71, -6.14] -
Heterogeneity: Tau® = 730.96; Chi® = 102.48, df = 4 (P < 0.001); I* = 96%
Tesl for overall effect: £ =2 .46 (P = 0.01)
Studies with Pioglitazone
Aljabri 2004 -43.9 38.07 31 -327 45 31 10.8% -11.20[-31.95, 8.55) e
Hanefeld 2004 -15 41.01 319 2 479 320 12.2% -17.00 [-22.91, -10.09] B
Matthews 2005 -10 38.07 317 6 45.03 313 13.3% -16.00 [-22.52, -9.48] v
Subtotal (95% CI) 66T 664 37.3%-16.21 [-20.83, -11.59] f
Heterogeneity: Tau? = 0.00; Chi* = 0.28, df =2 (P =0.9); I = 0%
Test for overall effect: Z = 6.87 (P < 0.001)
Total (95% CI) 1351 1183 100.0% -24.78 [-39.59, -9.96)

AT A = . e = = 2= —l
_I:ete;n-genmtyl.! T:u : ;1_9;:;:3::;:_ D:::’aﬂc:ﬁg. df =7 (P < 0.001); I = 95% 300 &0 o 50 100

est jor overall e E'_: r£=3.28( e ) Favors TZDs Favors control | ——

Test for subgroup differences; Chi® = 27.94, df =1 (P < 0.001), P =96.4% ,

9
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TZD - Mekanizmalar

e KS regulasyonu o
e Insulin diizeylerinde
disme o
e KB’da dusme o
e TUbuler ve glomeruler o
proliferasyonun o

inhibisyonu (ECM, TGF-3,
buyiime faktori W)

Sarafidis ve ark, Cardiovac Ther, 2011

Sitokinlerde azalma,
antiinflamatuvar etki

RAAS V¥

Endotel fx duzelme
Oksidatif stres W
PAI-1 W

!
i
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Basal Insulin and Cardiovascular and Other

Outcomes in Dysglycemia
The ORIGIN Trial Investigators®

Qutcome Insulin Glargine Standard Care Hazard Ratio [95%& CI) P value
(N =6264) (N=6273)
no. 100 rno. /100
Ao, () patient-yr no. (%5) patient-yr
First coprimary outcome 1041 {16.6) 2.94 1013 (16.1) 2.85 —-— 1.02 (0.94-1.11) 0.63
Second coprimary outcome 1792 (28.6) 5.52 1727 (27.5) 5.28 - 1.04 (0.97-1.11) 0.27
1
i
Microvascular outcomes BB 38 BeIEL) 399 . 3 097(090-105) 03
ST PO CArOIOVASCUIET CaLSes YT ] T Ly B ™ —‘— B o W = B o
Heospitalization for congestive heart failure 310 (4.2) 0.85 143 (5.5) 0.95 — - 0.90 (0.77—1.05) 0.16
Revascularization 908 (14.5) 2.69 £650 (13.7) 2.52 —H— 1.06 (0.96—1.18) 0.24
Angina 709 {11.3) 2.07 743 (11.8) 2.17 —— 0.95 {0.85-1.05) 0.29
Unstable 238 {3.8) 0.66 261 (4.2) 0.72 ——— 0.91 (0.76—1.08) 0.28
Mew 100 {1.6) 0.27 138 (2.2) o3z —l— | 0.72 (0.56-0.93) 0.01
Warsening 455 (7.3) 1.29 446 (7.1) 1.26 —.— 1.0Z (0.89—1.16) 0.80
Limb or digit amputation 47 (0.8) 0.13 53 (0.8) o.14 -.— 0.89 (0D.60-1.31) .55
Cardiovascular hospitalization 2081 (33.2) 6.98 2071 (33.00 6.91 ‘ 1.00 {(0.94-1.07) 0.90
Moncardiovascular hospitalization 2339 {37.3) 7.90 2349 (37.4) 7.93 3 0.99 {0.94—1.05) 0.85
Arny cancer 476 (7.6) 1.32 477 (7.6) 1.32 —— 1.00 (0.88—1.13) 0.97
Death from cancer 189 (3.0) 0.51 201 (3.2) 0.54 e 0.94 (0.77-1.15) 0.52
T T 1
Q.5 1.0 2.0

Insulin Glargine
Better

Standard Care
Better

Gerstein ve ark, N Engl J Med, 2012
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Cardiovascular and Other
Outcomes Postintervention With
Insulin Glargine and Omega-3
Fatty Acids (ORIGINALE)

Diagbetes Care 2016;39:709—7F1& | ODOV: 10. 233 7/dcl15-1675

Insulin Glargine Standard Care Hazard Ratio P
Events f100py Ewvents f100 py {853C1)
First coprimany outcome 1185 £.95 1165 4.89 1.01 {0.94-1.10) 0,72
Second coprimary outcome 1958 538 1910 5.19 1.03 (0.97-1.10)  0.28

Clinical microvascular outcomes noo08 MW 060 0.89(0.74-107) 020

L2 — T — —rr T T
Death from cardiovascular causes a4 1.62 2h5 1.62 10040 90-111) 0594
Hospitalization for congestive heart failure 336 082 3T .90 0.90{0.78-1.05%) ©0.18
Revascularization a7 1.56 934 243 1.04 (0.95-1.74) 0.35
Angina 741 1.92 779 2.02 094 (0.85-104) 0.24
Limb or digit amputation 50 0,12 62 0.15 081 40.55-1.17) ©0.25
Cardiovascular hospitalization 2168 &.55 2167 6.49 1.00{0.94-1.06) 096
Ay CAnCer L24 1.28 529 1.29 0990 88-1.12) 091
Death from cancer 225 B.52 236 .55 0.95 {0.79-1.14) 061

0.5 1.0 2.0

-+ -

Insulin Glargine Standard Care
Better Bottar

Punthakee ve ark, Diabetes Care, 2016
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Basal insulin glargine and microvascular outcomes
in dysglycaemic individuals: results of the Outcome Reduction
with an Initial Glargine Intervention (ORIGIN) trial

Chwerall

HR (95% CI)

0.87 (0.90, 1.05)

o [interaction)

HiA,  <6.4%
Hba, =5.4%

1.07 (0.95, 1.20)
0.80 (0.81, 0.59)

0.03 ]

Mo nypertension
Hyparfension

Mo ACEVARE
ACENVARS

Mo diabetes
Diabates

ACR =34 mgsmmol
ACH =3 4 mgfmmeol

BEMI <30 kg'm?
BM| =30 kg'mz

1.11 {(0.92, 1.33)
0.94 (0.87, 1.02)

1.00 {086, 1.15)
0.96 (0.88, 1.05)

1.22 (0.92, 1.62)
0.96 (0.88, 1.03)

0.99 (0.91, 1.07)
0.81 (0.57, 1.13)

0.85 (0.85, 1.05)
1.00 (0.89, 1.12)

»

—’—

i¢+¢++1‘#~

HR

0.13

0.64

0.12

0.29

0.53

0.5 =

1

=

2

insulin glargine better Standard care better

Gibert ve ark, Diabetologia, 2014
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Yeni Tedaviler
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Major Sonlanim Calismalari 2
SAVOR EMPA-REG
EXAMINE
TECOS
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Baslangic GFR
(ml/dK)

=290

<90 ve 260

<60 ve 230

<30

eGFR (MDRD)

Baslangic eGFR
AeGRF

Baslangic eGFR
AeGRF

Baslangic eGFR
AeGRF

Baslangic eGFR
AeGRF
Diyaliz ihtiyaci

White ve ark, Am Heart J, 2011
White ve ark, N Engl J Med, 2013

Placebo

N = 440
103.2
4.5

N = 1446
75.0

1.0

N =714
48.4

2.1

N =79
22.9

1.6

22 (%0.8)

Alogliptin

N = 399
104.8
6.7

N = 1530
74.6

0.6

N = 694
48.5

1.1

N =78
22.6

0.2

24 (%0.9)

f"
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Saxagliptin and Cardiovascular Qutcomes cece
in Patients with Type 2 Diabetes Mellitus 13

Benjamin M. Scirica, M.D., M.P.H., Deepak L. Bhatt, M.D., M.P.H.,
Eugene Braunwald, M.D., P. Gabriel Steg, M.D., Jaime Davidson, M.D.,
Boaz Hirshberg, M.D., Peter Ohman, M.D., Robert Frederich, M.D., Ph.D.,
Stephen D. Wiviott, M.D., Elaine B. Hoffman, Ph.D.,

Matthew A. Cavender, M.D., M.P.H., Jacob A. Udell, M.D., M.P.H,,
Nihar R. Desai, M.D., M.P.H., Ofri Mosenzon, M.D., Darren K. McGuire, M.D.,
Kausik K. Ray, M.D., Lawrence A. Leiter, M.D., and Itamar Raz, M.D.,
for the SAVOR-TIMI 53 Steering Committee and Investigators*

e 16492 hasta, median 2.1 yil
o GFR

>50 ml/dk: 5 mg

<50 ml/dk: 2.5 mg

|
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Scirica ve ark, N Engl J Med, 2013
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Effect of Saxagliptin on Renal
Outcomes in the SAVOR-TIMI

53 Trial

DOf: 10.2337/dc16-0621

Ofri Mosenzon,” Gil Leibowitz,?
Deepak L. Bhatt,? Avivit Cahn,”
Boaz Hirshberg,” Cheryl Wei,”
KyungAh Im,? Aliza Rozenberg,*
Hlan Yanuv,® Christing Stahre,®
Kausik K. Ray,” Nayyar Igbal,”

Eugene Braunwald,” Benjamin M. Scirica,®

and (tamar Raz®

Table 2—Change in categorical ACR (<30, 30-300, and >300 mg/g] from baseline to EOT by baseline ACR categories and

treatment arms

ACR at EOT
Saxagliptin Flacebo
ACR at baseline (mg/g) P value =30 30-300 =300 =230 30-300 =300
=30 0.021* 3,152 (B4.2)* 555 {14.5]" 36 {1.0)% 2,993 (B2.2)® 617 {16.9)° 31 (0.8)®
30300 < 0.001** 451 fZB.B]h 929 (59,5)° 181 (11.6)¢ 352 [23.4]" 904 (60.1)* 249 {16.5)°
=300 0.04g%** 23 (4.3)° 148 (27.7)" 363 (68.0)° 15 (3.0)° 115 {23.4}"' 362 (73.6)*
| change from baseline to EOT
: EGFR{ED ——placekbo
-245.2, p=0.086 (Sl saxagliptin —
]
> £
30<eGFR50 ™ 2
IN=650) E
eGS0
193, p=0.033 W -

Mosenzon ve ark, Diabetes Care, 2017



Effect of Saxagliptin on Renal
Outcomes in the SAVOR-TIMI

53 Trial

DOf: 10.2337/dc16-0621

Ofri Mosenzon,” Gil Leibowitz,?

Deepak L. Bhatt,? Avivit Cahn,”

Boaz Hirshberg,” Cheryl Wei,”

KyungAh Im,? Aliza Rozenberg,*

Hlan Yanuv,® Christing Stahre,®

Kausik K. Ray,” Nayyar Igbal,”

Eugene Braunwald,” Benjamin M. Scirica,®
and tamar Raz®

ke

=

baseline category at 2 years
= b R
o bt O &

= w

improvement of microalbuminuria to
normoalbuminuria

% of patients with change in ACR category from

HbAlc improvement | HbAlc not improved | HbAlc improvement | HbAle not improved

worsening of microalbuminuria to

macroalbuminuria

| Saxagliptin

-|m Placebo

eGFR, kreatininin 2 katina ¢cikmasi,diyalize baslama, renal

transplantasyon, kreatinin >6 mg/dL acisindan fark yok (p = 0.46)

Mosenzon ve ark, Diabetes Care, 2017
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Effect of Sitagliptin on Cardiovascular
Outcomes in Type 2 Diabetes

Jennifer B. Green, M.D., M. Angelyn Bethel, M.D., Paul W. Armstrong, M.D.,

John B. Buse, M.D., Ph.D., Samuel 5. Engel, M.D., Jyotsna Garg, M.S.,

Robert Josse, M.B., B.S., Keith D. Kaufman, M.D., Joerg Koglin, M.D.,
Scott Korn, M.D., John M. Lachin, Sc.D., Darren K. McGuire, M.D., M.H.Sc.,
Michael ]. Pencina, Ph.D., Eberhard Standl, M.D., Ph.D., Peter P. Stein, M.D.,

Shailaja Suryawanshi, Ph.D., Frans Van de Werf, M.D., Ph.D.,
Eric D. Peterson, M.D., M.P.H., and Rury R. Holman, M.B., Ch.B.,
for the TECOS Study Group™

e 14671 hasta, 3 yil

e eGFR (1, 2, 3a, 3b)
>50 mL/dk: 100 mg/gin
30-50 mL/dk: 50 mg/gln
<30 mL/dk: 25 mg/gin

Green ve ark, Am Heart J, 2013
Green ve ark, N Engl J Med, 2015
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Effect of Sitagliptin onn Kidney
Function and Respective
Cardiovascular Outcomes

in T'yvpe 2 Diabetes: Outcomes
From TECOS

Diabetes Care 2016 39:2304—2310 | DOI: 10. 2337/ dcl165-1415

Table 3—Estimated mean 4-year eGFR and UACR between-treatment group differences (sitagliptin minus placebo), overall
and by baseline eGFR stages
Mean between-group treatment

Baseline value difference (95% CI)t P valuet
eGFR (N = 13,604), mL/min/1.73 m’
Overall 75.1 %210 ~134(-1.76 to —0.91) <0.0001
Stage 1 (eGFR =90 mL/min/1.73 m?) 104 + 14 —0.22 (—-1.19t0 0.75)
Stage 2 (eGFR 60-89 mL/min/1.73 m?) 73+9 ~1.42 (~2.05 to —0.79)
Stage 3a (eGFR 45-59 mL/min/1.73 m?) 53+4 —1.33 (~2.45 to —0.21) l Interaction P 50-13
Stage 3b (eGFR 30-44 mL/min/1.73 m?) 39+4 ~2.25(~4.27to —0.23)
UACR (N = 3,832), mg/g
Overall 11.1 (3.9, 35.0) —0.18 (—0.35 to —0.02) 0.031
Stage 1 (eGFR =90 mL/min/1.73 m?) 11.0 (4.7, 30.2) —0.18 (~0.53 to 0.16)
Stage 2 (eGFR 60-89 mL/min/1.73 m?) 9.7 (3.5,29.2) ~0.20 (~0.42 t0 0.02)
Stage 3a (eGFR 45-59 mL/min/1.73 m?) 14.3 (4.1, 55.4) ~0.30 (~0.70 t0 0.09) Interaction P = 0.68
Stage 3b (eGFR 30-44 mL/min/1.73 m?) 27.7 (9.7, 126.6) 0.23 (~0.54 to 1.00)

« Kilinik anlam? --- Progresyon yok (Renal yetmezlik %3.3 vs 3.6)’

« Bazal A1c veya A1c degisimi ile agiklanmaz

 Diger DPP4-| ile de gbzlenmis?

Cornel ve ark, Diabetes Care, 2016
1 Scott, Drugs, 2017
2 Cooper ve ark, Am J Kidney Dis, 2015
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Linagliptin Lowers Albuminuria on Top of
Recommended Standard Treaitment in
Patients With Type 2 Diabetes and

Renal Dysfunction

from baseline to weele 24

1.2.3 AnNGELA EMSER, PHD™

HaNs-JUERGEN WOERLE, MD~
MaxiMILIAN vON EYNATTEN, MD™

Per-HEnRIK GROOP, MD, DMSBC
Marxk E. CoOOPER, MBBES, PHD
ViaDpo PERKOVIC, MBEBS, PHD

OBJECTIVE Preclinical data suggest that linagliptin, a dipeptidyl peptidase-4 inhibitor, may
lower urinary albumin excretion. The ability of linagliptin to lower albuminuria on top of renin-
angiotensin-aldosterone system (RAAS) inhibition in humans was analyzed by pooling data from
four similarly designed, 24-week, randomized, double-blind, placebo-controlled, phase 111 trials.

RESEARCH DESIGMN AND METHODS A pooled analysis of four completed studies
identified 217 subjects with type 2 diabetes and prevalent albuminuria (defined as a urinary
albumin-to-creatinine ratio [UACR] of 30— 3,000 mg/g creatinine)} while receiving stable doses of
RAAS inhibitors. Participants were randomized to either linagliptin 5 mgf/day (n = 162) or
placebo (n = 55). The primary end point was the percentage change in geometric mean UACR

RESULTS UACR at week 24 was reduced by 32% (95% Cl —42 to —21; P << 0.03) with
linagliptin compared with 6% (95% CI —27 to +23) with placebe, with a between-group dif-
ference of 28% (95% Cl —47 to —2; P = 0.0357). The between-group difference in the change
in HbA . from baseline to week 24 was —0.61% {— 6.7 mmol/mol) in favor of linagliptin (95%
Cl —0.88t0 —0.34% [—9.6 to —3.7 mmol/mol]; P << 0.0001). The albuminuria-lowering effect
of linagliptin, however, was not influenced by race or HbA,. and systolic blood pressure (SBP)
wvalues at baseline or after treatment.

COMNCLUSIONS —Linagliptin administered in addition to stable RAAS inhibitors led to a

significant reduction in albuminuria in patients with type 2 diabetes and renal dysfunction. This
observation was independent of changes in glucose level or SBP. Further research to prospec-
tively investigate the renal effects of linagliptin is underway.

DHabetes Care 36:3400—3468, 2013
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Kidney Disease End Points in a Pooled Analysis of Individual
Patient—Level Data From a Large Clinical Trials Program of the
Dipeptidyl Peptidase 4 Inhibitor Linagliptin in Type 2 Diabetes

Mark E. Cooper, MBBS, PhD,’ Vlado Perkovic, MBBS, PhD,© Janet B. McGill, MD,”
Per-Henrik Groop, MD, DMSC, "%~ Christoph Wanner, MD,® Julio Rosenstock, MD,”
Uwe Hehnke, MSc,” Hans-Juergen Woerle, MD,® and Maximilian von Eynatten, MD®

e 13faz 2, 3 calisma

e 3505 linagliptin, 1961 plasebo
e Yeni veya kotulesen mikroaloUminuri
e Yeni veya kotulesen makroalbUmindri
e Kreatininde 22.8 mg/dl artis
e eGFR’nin %50 azalmasi

e Akut bobrek yetmezligi

e Herhangi bir nedene bagl olum | ¢ SONUG
e Linagliptin 448 olay (%12.8)

e Plasebo 306 (%15.6)
e %16 risk azaltimi

e HR, 0.84; 95% ClI, 0.72-0.97; P = 0.02

Cooper ve ark, Diabetes Care, Am J Kidney Dis, 2015
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The efficacy and safety of dipeptidyl peptidase-4 -$4-
inhibitors for treatment of type 2 diabetes mellitus | ®
patients with severe renal impairment: a meta-

analysis

An updated systematic review and

| S-1 P

Systematic Literature Review of DPP 4 Inhibitors

in Patients with Type 2 Diabetes Mellitus and Renal
Imnairment

CLINICAL STUDY

The efficacy and safety of dipeptidyl peptidase-4 inhibitors for treatment

Efficacy and safety of DPP-4 inhibitors in patients with type 2 diabetes:
Meta-analysis of placebo-controlled randomized clinical trials

M.B. Rehman**, B.V. Tudrej b J. Soustre®, M. Buisson®, P. Archambault®, D. Pouchain ¢,
H. Vaillant-Roussel &, F. Gueyfﬁerf, J.-L. Faillie“, M.-C. Perault-Pochat £,
C. Cornu®, R. Boussageon”
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Rationale, design, and baseline characteristics in (
Evaluation of LIXisenatide in Acute Coronary
Syndrome, a long-term cardiovascular end point

trial of lixisenatide versus placebo

e Son 180 gun icinde ACS geciren T2 DM hastalari
e 6068 hasta, median 25 ay

eGFR % ACR (mg/g) %
(mL/dk/1.73

m2)

<30 0.1 <30 74.3
30-60 23.1 30-300 19.2
60-90 53.4 =300 6.5
=290 23.4

Bentley-Lewis ve ark, Am Heart J, 2015
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Lixisenatide in Patients with Type 2 Diabetes 0000
and Acute Coronary Syndrome 00060
Marc A. Pfeffer, M.D., Ph.D., Brian Claggett, Ph.D., Rafael Dia=z, M.D., .
Kenneth Dickstein, M._.D_., Ph.D., Hertzel C. Gerstein, M.D., Lars V. Kaber, M _D., ..
Francesca C. Lawson, M.D._, Lin Ping, M.D., Xiaodan Wei, Ph.D._, .
Eldrin F. Lewis, M.D., M_P.H., Aldo P. Maggioni, M.D._,
Johmn J.W. McMurray, M. D_., Ph.D., Jeffrey L. Probstfield, M _.D._,
Matthew C. Riddle, M.D., Scott D. Solormon, M.D., and Jean-Claude Tardif, M.D.,

for the ELIXA Investigators

Median ACR Plasebo Lixisenitide
(N = 2830) (N = 2803)

Bazal 10.4 10.0
6. ay 11.5 10.2
18. ay 12.5 11.1
24. ay 13.4 11.9
% degisim: 0-24 ay %34 %24 p = 0.004

Post hoc (A1c’ye %32 %26 p =0.07
gore duzeltilmis)

Pfeffer ve ark, N Engl J Med, 2015
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Efficacy and Safety of Liraglutide

Versus Placebo as Add-on to
Glucose-Lowering Therapy in

Patients With Type 2 Diabetes and

Moderate Renal Impairment

(LIRA-RENAL): A Randomized

Clinical Trial

Diabetes Care 2016;39:222—230 | DOI: 10.2337/dc14-2883

Melanie J. Davies,® Stephen C. Bain,?
Stephen L. Atkin,® Peter Rossing,”

David Scott,” Minara 5. Shamkhalova,®
Heidrun Bosch-Traberg,” Annika Syrén,”
and Guillermo E. Umpierrez®

Microvascular evert {14 10 416(89)
Retropathy 106 23) il {20
Nephropatny 183 5 )

Nefropati
*Yeni makroalbUminuri

*Kreatinin 2 katina ¢cikmasi
*Kreatinin klerensi (MDRD) <45 ml/dk/1.73 m?2

Marso ve ark, N Engl J Med, 2016
Davies ve ark, Diabetes Care,2016
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Semaglutide and Cardiovascular Outcomes ceeo
- - - - . . . .
in Patients with Type 2 Diabetes oo e
Steven P. Marso, M.D., Stephen C. Bain, M.D., Agostino Consoli, M.D., ® o

Freddy G. Eliaschewitz, M.D., Esteban J&dar, M.D., Lawrence A. Leiter, M.D.,
lldiko Lingvay, M.D., M.P.H., M.5.C.5., Julio Rosenstock, M.D.,
Jochen Seufert, M.D., Ph.D., Mark L. Warren, M.D., Vincent Woo, M.D.,
Oluf Hansen, M.Sc., Anders G. Holst, M.D., Ph.D., Jonas Pettersson, M.D., Ph.D.,
and Tina Vilsbell, M.D., D.M.Sc., for the SUSTAIN-6 Investigators*

B. New or worsening nephropathy

100 - 8 4| Hazard ratio, 0.64 (95% CI, 0.46-0.88)
= 90 - Events: 62 Semaglutide; 100 Placebo
) - 6 4| P=0.005 _f——
§ 70 4 4 - =5
o 60 4 —
c 2 «
S 50 -
S 40 - 0 ; v v . v v — . v v —
i 30 - 0 8 16 24 32 40 48 56 64 72 80 88 96 104109
.5 20 -
© 10 -4
a.

0

0 8 16 24 32 40 48 56 64 72 80 88 96 104 109
Weeks since randomization

Number of patients at risk

Semaglutide 1648 1630 1605 1580 1563 1541 1525
Placebo 1649 1629 1570 1545 1518 1498 1471
— Semaglutide -~ Placebo

|

Marso ve ark, N Engl J Med, 2016
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Semaglutide and Cardiovascular Outcomes 0000
in Patients with Type 2 Diabetes 060
Steven P. Marso, M._.D._, Stephen C. Bain, M.D., Agostino Consoli, M.D., ::.
Freddy G. Eliaschewitz, M_.D., Esteban J&ddar, M.D._, Lawrence A. Leiter, M._.D._,
idiko Lingway, M. D., M. P.H., M_S_ C.S_, jJulio Rosenstock, M.D., .
Jochen Seufert, M.D., Ph.D., Mark L. Warren, M_D._, Vincent Woo, M.D._,
Oluf Hansen, M._.Sc., Anders G. Holst, M.D., Ph.D., Jonas Pettersson, M.D., Ph.D.,
and Tina Wilsbsll, M.D., D.M_Sc., for the SUSTAIMN-6 Investigators™
Semaglutide Plasebo Hazard ratio p
(N = 1648) (N = 1649) (%95 Cl)
N (%) insidans N (%) insidans

hizi/100 hiz1/100

hasta yili hasta yili
Yeni/kotulese 62 (3.8) 1.86 100 (6.1) 3.06 0.64 0.46; 0.005
n nefropati — — 0.88
Persistan 44 (2.7) 1.31 81 (4.9) 247 0.54 0.37; 0.001
makroalbumi S— S— 0.77
nari
Kreatinin 2 18 (1.1) 0.53 14 (0.8) 0.41 1.25 0.64; 0.48
katina 2.58
cikmasi ve
GFR <45
Renal 11 (0.7) 0.32 12 (0.7) 0.35 0.91 04,;2.7 0.83
replasman
tedavisi ~

Marso ve ark, N Engl J Med, 2016
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Canagliflozin °
e llk haftada eGFR 3-8 ml/dk/1.73m?2 azalir.

e 3. haftanin sonunda bazal seviyelerine doner.
e 52-104. haftada sabit kalir.
e GFR azalmasi ilacg kesilince reversible

100

95

0
85
80
7o

&0

Mean eGFR (mL/min/1.73 m?)

40
35
30

Perkovic ve ark, Curr Med Res Opin, 2015

70~
65

55 A
50 A
45 o

= PR eyt GLIA el CANA OO Mg = CANA 300 mg

%W‘ Add-on to MET vs GLIM
%ﬂaﬁ%‘* w——,ee —" Older patients (55-80 years)

W eGFR =30 te <50 mL/min/1.73 m?
T T T T T T 1

T T T
04 12 26 3 44 52 &4 75 bata 104
Week
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Renal effects of canagliflozin in type 2 diabetes
mellitus

Vlado Perkovic, Meg Jardine, Ujjwala Vijapurkar & Gary Meininger

Early transmnt reductluns in estimated glnmerular filtration rate were DhSEWEd W|th canaglifiozin; these

nectinng no renal

Rationale, design and basellne characterlstlcs of the
CANagliflozin cardioVascular Assessment Study-Renal
(CANVAS-R): A randomized, placebo-controlled trial

function status; however, patients with moderately impaired kidney function experienced hyperkalemia more
frequently with canaglifiozin 300 mg compared with patients treated with either canaglifiozin 100 mg or
placebo. Canaglifiozin was not associated with increased cardiovascular risk across studies; however,
relatively few events among patients with impaired renal function meant that the analysis was not

adequately powered to examine this outcome, and results from separate frials are awaited.

Perkovic ve ark, Curr Med Res Opin, 2015
Neal ve ark, Diabetes Obes Metab, 2017
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Cardiovascular effects of dapagliflozin

in patients with type 2 diabetes and different

risk categories: a meta-analysis

Christian Sonesson’, Peter A. Johansson, Eva Johnsson and Ingrid Gause-Nilsson

)]

—-DAPA 10 mg —0—Plasebo

24. hafta

klik

N

gisi

pa

o

1
N

IN

eGFR (ml/dak/1,73 m?)
ngica gore ortalama de

c o

——
+
| |

102. hafta

1\

37 50 63
Calisma haftasi

B?.gla
o
o
= _l
N
N
N

Sonesson ve ark, Cardiovasc Diabetol, 2016
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Dapaglifiozin - Renal Sonlanimlar

» Cogu olay kreatinin degerinde kuguk ve geri dontsumlu artis seklinde olm

serum kreatinin dizeyinde nadiren baslangica gore klinik olarak anlamli

dalgalanmalara neden olmustur

us ve

Plasebo kontrolli havuz (kisa donem)

DAPA 10 mg

N=2360

(Bo}g)olay gozlenen toplam hasta sayisi, n 76 (3.2)
Renal kreatinin klirensinde azalma 27 (1,1)
Bobrek bozuklugu 20 (0,8)
Kan kreatinin dizeyinde artis 15 (0,6)
Glomerduler filtrasyon hizinda azalma 7 (0,3)
Bobrek yetmezligi 4 (0,2)
Akut bobrek yetmezligi 3(0,1)
Diger@ 6 (0,3)

Plasebo

N=2295
42 (1,8)

16 (0,7)
12 (0,5)
9 (0,4)
3(0,1)
2 (0,1)
1 (<0,1)
2 (0,1)

aSistatin C artisi, akut pre-bobrek yetmezligi, anormal renal kreatinin klirensi, anormal bobrek

fonksiyonu testi, idrar akisinda azalma, idrar ¢ikisinda azalma

\"‘
l“
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http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm379659.pdf
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm379659.pdf
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm379659.pdf

Mikroalbuminuri :

Table 3. Effects of SGLT2 inhibitors on albumin excretion rate.

Study N Investigational drug Comparator Weeks Change in albumin excretion rate
Investigational Comparatml Difference
drug

Barnett et al. (2014)®  292* Empaglifiozin 10/25mg  Placebo 52 -70/-121 |14 -185/-236

Barnett et al. (2014)%  375° Empaglifiozin 25mg Placebo a2 =185 29 -184

Barnett et al. (2014)® 74 Empagliflozin 25mg Placebo 52 -634 -140 -494

Cefalu etal. (2013)¥ 1450 Canaglifiozin 100/300mg Glimepiride 52  -0.1/-0.9 0.7 -0.8/-15

Kohan etal. (2014) 252 Dapagliflozin 5/10mg Placebo 104  78.0/-11.7 69.7 8.3/-81.4

Yale et al. (2013)% 269 Canagliflozin 100/300mg Placebo 52 -1175/-962 15.4 -1329/-111.6

SGLT2: sodium-glucose cotransporter 2; CKD: chronic kidney disease.

*Patients with Stage 2 CKD.

bPatients with Stage 3 CKD.

“Patients with Stage 4 CKD.

—
A————

{

Scherntaner ve ark, Diab Vasc Dis Res, 2014



Rationale, design, and baseline characteristics of a
randomized, placebo-controlled cardiovascular
outcome trial of empagliflozin (EMPA-REG

OUTCOME™)

« 7028 hasta, 10 ve 25 mg empagliflozin, median 3.1 yil

eGFR - MDRD ml/dk/1.73/m2, ort. (SD)

eGFR - MDRD ml/dk/1.73/m?2, n (%)
Evre1: 290
Evre 2: 60-90
Evre3: 30-60

ACR - mg/g, median (Q1, Q3)

ACR - mg/g, n (%)
30-300
=300

* Yeni makroalbUmindri

» Kreatinin 2 katina ¢cikmasi

« Kreatinin klerensi (MDRD) <45 ml/dk/1.73 m?
* Renal replasman

* Renal 6lum

Zinman ve ark, Cardiovasc Diabetol, 2014

74(21)

1534 (22)
3672 (52)
1796 (26)

17.7 (7.1, 72.5)

2011 (29)
771 (11)
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Empagliflozin, Cardiovascular Outcomes, 0000
and Mortality in Type 2 Diabetes :::.

Bernard Finman, M._D., Christoph Wanner, M.D., John M. Lachin, Sc.D_, 0o
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D., ®
Michaela Mattheus, Dipl. Biomath., Theresa Dewvins, Dr.P.H._,
Odd Erik Johansen, M.D., Ph.D., Hans |. Woerle, M._.D._, Uli C. Broedl, M_D_,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Inwvestigators

Primary Outcome Death from Cardiovascular Causes
Hazard Ratio P Value for Hazard Ratio P Value for
Subgroup Empaglifiozin Placebo (95% Cl) Interaction (95% ClI) Interaction
no. i subaroun . a— .
Estimated glomerular filtration rate ! 0.20 : 0.15
290 ml/min/1.73 m? 1050 488 1 — ——1
60 to <90 ml/min/1.73 m? 2425 1238 = e
<60 ml/min/1.73 m? 1212 607 1 — =
Urine albumin-to-creatinine ratic E 0.40 E 0.22
<30 mg/g 2789 1382 i e H——H
=10 to 300 mg/g 1338 675 —— ——
=300 mg/g 509 260 p— —

v/ Akut bobrek yetmezligi
v/ Akut bobrek hasari
v Hiperkalemi

eGFR >60 ve <60 olanlar ayri analiz
edildiginde plasebo ile benzer
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Zinman ve ark, N Engl J Med, 2015



Empagliflozin and Progression of Kidney 000
Disease in Type 2 Diabetes e22°
o000
Christoph Wanner, M.D., Silvio E. |nzucchi, M.D., John M. Lachin, Sc.D., e
Dawvid Fitchett, M.D., Maximilian von Eynatten, M.D., ®
Michaela Mattheus, Dipl. Biomath., Odd Erik Johansen, M.D._, Ph.D.,
Hans |. Woerle, M.D_, Uli C. Broedl, M.D., and Bernard Zinman, M._.D._,
for the EMPA-REG OUTCOME Investigators¥
Empaglificzin Placebo
ne i dventl rote 1000 ne. wadh gvent o000 5
Renal Qutcome Measure no. andzed () patignt-yr no aralyeed (%) pobientyr Hazard Ratio (35% CI) P Value
Incidant or worsening nephropathy or cardiovascular death offAlrD (162  elF 49772102 (238) 954 e 0Bl [0.55-069) <1001
Incidant or worsening nephropathy 5254124 (127 478 IBR 2001 (1880 Ted o (el [0.53-0.70) <f.001
Progressian to macroalbuminuria 45904091 (117 418 13072033 (16.3) 643 - {62 (0.54-0.72) <0001
Doubling e serurr creztinine level secormpanied by 8GFR 7074845 [1.5) 5.5 8072323 [28) 97 —— 0.56 (0.39-0.79) <0001
ol =45 mijmin /173 mi
Initiation of renal-replacement therapy 13j4687 [03) 10 142333 [lg) 11 —— (.45 [0.28-0,97) .04
Doubling af serurn crestinine level sccormpanied by eGFR B1j4845 [L.7) B3 ARG 115 —— 0.54 (0.40-0.75) =0.001
of =45 milfmin/ 173 m?, initiatien of renal-replacsrsent
theragy, or death from renal disease
Inerdent albuminuria in getients with 2 noreral alburmin level 143072778 (51.5) 2525 3130 (512 2664 - 0.5 [0.87-1.04) 0.25
at baseline
T T T ' I
0825 025 05 16 20 440
Empagliflozin better Placebo better

Wanner ve ark, N Engl J Med, 2016
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Empagliflozin and Progression of Kidney
Disease in Type 2 Diabetes

Christoph Wanner, M.D., Silvio E. |nzucchi, M.D., John M. Lachin, Sc.D.,
Dawvid Fitchett, M.D., Maximilian von Eynatten, M.D.,
Michaela Mattheus, Dipl. Biomath., Odd Erik Johansen, M.D._, Ph.D.,
Hans |. Woerle, M.D_, Uli C. Broedl, M.D., and Bernard Zinman, M._.D._,
for the EMPA-REG OUTCOME Investigators¥

A Change in eGFR over 192 Wk
78+ 78~

!

B Change in eGFR from Baseline to Last M nent during T nt and Follow-up

MPlacebo (N~1555) ®Empaglifiozin, 10 mg (N=1642) ®Empagliflozin, 25 mg (N-1686)

SE- 76 E 76+ L]
::‘- “ Empaglifiozin, 10 mg _E .
E. 724 % il L A
‘E Empaglifozin, 25 mg E
g 70+ § i
T - <
66 Baseline Last measurement Follow-up
66 TT T T T T T T T 1 T T T T T durir’lgtreatment
Baseline 4 12 28 52 66 B0 94 108 122 136 150 164 178 192 ||
Week Median, 3.0 years Median, 34 days
GFR degisimi Empa 10 Empa 25 Plasebo p
0-4 hafta (haftalik) -0.62 -0.82 -0.01 <0.001
4 h-3 yil (yillik) -0.19 -0.19 -1.67 <0.001
Takip (34 gun) (haftalik) +0.48 +0.55 -0.04 <0.001 —

Wanner ve ark, N Engl J Med, 2016
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SGLT2-| -- Mekanizmalar

e Renovaskuler

e TUblloglomeriler feedback (Hiperfiltrasyonu W)
e Intraglomertler basing ¥

e Arteryel stiffness

e Vaskiiler direnc V¥

o Urik asit diizeyi W

e Renal ve sistemik norohormonal degisiklikler
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LEADER ve EMPA-REG
Cikarimlar

Liraglutide Empagliflozin (EMPA-REG
(LEADER: n=9340) OUTCOME: n=7020)
Incident or worsening neghropathy 078 (0.67-0.92); 061 (0-53-0.70); p=0.001
p=0.003
Mew-onset macroalbuminuria 074 (0-60-0.91); NE  0.62 {0-54-0.72): p<0-001
Doubling of serum creatinine concentration .88 (0.66-1-18); NR  0.56 {0.-359-0.79); p<0.001
and eGFR =45 miL/min/1-73m*
Meed for renal replacement therapy 0:B7 (0-61-1-24); NR  0:-45 {0-21-0.97); p=0-04
Death due to renal disease 1.59 (0:52-4-87); NR 3 (empagliflozin) vs O

(placebo):® NE

e Empagliflozinin, yeni aloiminuri Gzerine etkisi yok

e Glisemik kontrol sonuclara etkili
e Nonglisemik etkiler (KB, kilo, urik asit....)

e Renal fizyoloji Uzerine etkiler — liraglutide icin net degil
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Start with Monotherapy unless:

AL is greater than or equal to 9%, conslder Dual Therapy.

A1C is greater than or agual to 10%, blood glucase is greater than or egual to 300 madL
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figurs B.2),

|

Monotherapy Metformin Lifestyle Management

EFFICACY" high

HYPO RISK low risk

WEIGHT neutral/|oss
SIDE EFFECTS Gl/flactic acidosis
COSTS" low

If 810 target not achieved after approximately 3 months of monatherapy, proceed to 2-drug comblination (order not
meant to denate any specific preference — choice dependeant on a variety of patient- & disease-specific factors):

Dual Therapy Metformin + Lifestyle Management

Sulfonylurea m DPP-4 inhibitor GLP-1 receptar agonist Insulin (basal)

L

EFFICACY" high high intermadiate intarmadiate figph highest
HYPO RISK moderate risk lovw risk lowe risk lowe risk lgw rizk high rizk
WEIGHT Qain gain neutral loss loss Qain

SIDE EFFECTS hypoglycemia edema, HF, fxs rara GU, dehydration, fxs Gl hypoglycemia
COsTs" I o high high Fulghe high

If A1C target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination {order not

meant to denate any specific preference — choice dependent on a variety of patient- & disease-specific factors):
L 3

Triple Therapy Metformin + Lifestyle Management

aurarcptr o+ IEEEYCETIN
su ]

or DPP-4-|

Sulfonylurea + _ DPP-4 inhibitor +

5u
o T

or OPFP-d-i
or  GLP-1-RA

If A1 target not achieved after approximately 3 months of triple therapy and patient (1 on oral combinaticon, mave to
basal insulin or GLP-1 RA, (2} on GLP-1 RA, add basal insulin, or {3 on optimally titrated basal insulln, add GLP-1RA or
mealtime insulin. Matformin therapy should be maintained. while cther oral agents may be discontinueed on an individual

basis to avoid unnecessarily complex or costly regimens {iie.,adding a fourth antihyperglycemic agent)
¥

8 Combination Injectable Therapy (See Figure 8.2)




glukozidaz inhibitori).
TEMD Diabetes Mellitus ve Komplikasyonlarinin Tani, Tedavi ve Izlem Kilavuzu 2016

TEMD TiP 2 DIYABETTE TEDAVI ALGORITMASI - 2016

A1C <%8.5 A1C =%8.5-10 A1C >%10
|

MONOTERAPI INSULIN

BAZAL

A1C >Hedef

A1C >Hedef

*Tedavi degisikligi icin A1C >%7 veya bireysel hedefin listiinde olmali. **Monoterapide MET tercih edilir, ancak MET kontrendike veya ﬁn.t'
varsa diger oral anti-diyabetiklerden biri baslanabilir. ***Bazal insiilin tercih edilmeli, gerekirse bifazik insiilin de baglanabilir. (MET: Metfor X

S«
DPP4-i: Dipeptidil peptidaz 4 inhibitérii, SU: Sulfoniliire, GLN: Glinid, PiO: Pioglitazon, GLP-1A: Glukagon benzeri peptid 1 analogu, A
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000
Clinical Practice Guideline on management of patients with 0000
diabetes and chronic kidney disease stage 3b or higher (eGFR ®066©
</.5 mL/min) < o660
Guideline development group; Henk Bilo; Luis Coentrdo; Cécile Couchoud; Adrian Covic; Johan De Sutter; ‘ ‘ . .
Christiane Drechsler; Luigi Gnudi; David Goldsmith; James Heaf; Olof Heimburger; Kitty J. Jager; Hakan Nacak; . . .
Maria José Soler; Liesbeth Van Huffel; Charlie Tomson; Steven Van Laecke; Laurent Weekers; Andrzej Wiegek; . .
Davide Bolignano; Maria Haller; Evi Nagler; lonut Nistor; Sabine van der Veer; Wim Van Biesen

KBH-5ND KEH-50

Liraghutid khercus cenaryimier snmiedir

Bilo ve ark, Nephrol Dial Transplant, 2015




GFR’ye Gére SGLT2 Inhibitori s
Dozlari

Dapagliflozin Canagliflozin Empagliflozin
GFR <45
mL/dak/1.73 m2
ise GFR <45
L%FR:G% Kullanimi yok mL/dak/1.73 m2
mL/ alk’ .r3m >45 to <60 ise
S€ mL/dak/1.73 m2 Kullanimi yok
Kullanimi yok B
Maks. 100 mg

Renal yetmezlikte SGLT2 inhibitorlerinin etkinligi azalmaktadir
eGFR <45 ml/dk/1.73 m? ise etkinlik cok azalir sifira yakindir
eGFR 45-60 ml/dk/1.73 m? ise HbA1c %0.3-0.45 azalir

eGFR>60 ml/dk/1.73 m? ise etkinlik saglkl kisiler ile benzerdir "

_.4;|Ill|..
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Scheen, Drugs, 2015
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Akilda Kalmasi Gerekenler -
SAVOR TECOS EXAMINE ORIGIN ELIXA LEADER EMPA-REG
dody weight change, =04 MiA Meutral +1.1* ~0g* -3 ~14*
( Reral endpoints Mburminuria improved — Noeffect No effect Mo effect Lower increase in Lvwer rate of Lower pogres \
Alurmingria nepreopatiy events sion of CKD
Efficacy
Hohl change, % (3 -(3 (134" -03 ~[4* -[4* -03*

e Glisemik kontrol nefropati Uzerine olumlu
e ilag gruplarinin renal sonlanimlara katkisi farkli

e Gliklazide MR, pioglitazon, liraglutide, semaglutide ve empagliflozin renoprotektif

gorunuyor
e Primer sonlanim ¢alismalarina ihtiyag var
e eGFR dustlkge kullanimlari kisitli

e Tum diyabet hastalarina uyarlanamaz (cogu ¢alisma KVH veya risk faktért olanlada,

beyaz populasyonda)

Avogaro ve ark, Cardiovasc Diabetol, 2016
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Devam Eden Calismalar

e CARMELINA Linagliptin

e MARLINA-T2D Linagliptin

e RENALIS Linagliptin

e EXTEND-CRS Exenetide

e ELIXIRS Lixisenetide
e AWARD-7 Dulaglutide
e DERIVE Dapagliflozin
e CANVAS-R Canagliflozin

e CREDENCE Canagliflozin
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Tesekkdrler...

atmaca_aysegul@yahoo.com
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