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Tlrkiye'de RRT Gerektiren Son Donem Bobrek Hastaliginin
insidansi ve Prevalansi
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Kronik bobrek hastaligi, GFR’de (basitlestirilmis MDRD formuli ile hesaplanmis) azalma ile birlikte
veya azalma olmaksizin bobrek hasari olarak tanimlanmistir.




CREDIT Calismasi

(Chronic REnal Disease In Turkey)

Kronik Bobrek Hastaliginin Degisik Yas Gruplarinda Prevalansi
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CREDIT Calismasi

(Chronic REnal Disease In Turkey)

Kronik Bobrek Hastaliginin Evrelerinin Prevalansi
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Kronik Bobrek Hastaliginin Dogal Seyri
27,998 Hastanin* 5.5 Yil Boyunca Takibi

Evre 2-4

Kronik Bobrek Hastaligi
(GFR 15-89 ml/dk/1.73m?)

Renal Replasman
Tedavisi

Keith et al.: Arch Intern Med 164: 659-663, 2004 *Third National Health and Nutrition Examination Survey (NHANES IlI)



Hemodiyaliz Hastalarinda

o\ e

Bobrek Yetersizliginin Nedenleri

Diabetes mellitus 35,66
Hipertansiyon

Kronik glomerulonefrit
Polikistik bobrek hastaligi
Amiloidoz

Obstriiktif nefropati

Tubulointerstisyel nefrit

Renal vaskiiler hastalik

Diger
Se

Nedeni bilinmeyerie | 13,90
sl \ \ \ \ \ \ \ \
0 5 10 15 20 25 30 35 40

Yiizde (%)

*Hipertansiyonun primer degil, kronik bobrek yetmezligine bagli olusan sekonder hipertansiyon olduguna dair kuvvetli stipheler vardir.

Registry of The Nephrology, Dialysis and Transplantation in Turkey, Registry 2021



 SGLT2 Inhib SGLT2 Inhibitorleri

k Glomerular

Tubular cell filtrate
(S1 segment of proximal convoluted tubule} O
L SGLT2 |nh||:utur (O Glucose g

' O o O O

8 O
o O
SGLT2
o U receptor
Increased com:entratlon

of tubular fluid

C %\\ Decreased extracellular ]

"{f ‘H""A‘L fluid volume

Braunwald: N Engl J Med 386; 2024-2034, 2022




EMPA-REG OUTCOME Calismasi

Characteristic

Age —yr
Male sex — no. (%)
Body-mass imdexj
Glycated hemoglobin — %
Interval of=10yr since diagnosis of type 2 diabetes — no. 3]
Blood pressure — mm Hg
Systolic
Diastolic
Estimated glomerular filtration rate — mlf min/1.73 m®
Urinary albumin-to-creatinine ratio — no. (%&)§
=30
30 to 300
=300
Cholesterol — mg//dl
Low-density lipoprotein®
High-density lipoprotein
Trighrcerides — mg//dl|
Corcnary artery disease
History of stroke™™
Peripheral artery diseasej
Cardiac failure

Angiotensin-comverting—enzyme inhibitor or angiotensin-
receptor blocker

Beta-blocker

Diuretic
Calcium-channel blocker
Statin

Aspirim

Metformin

Sulfonylurea

Irsulin

Wanner Cet al. N Engl ] Med. 2016,;375(4):323-34.

Patients with eGFR of 59 ml per
Minute par 1.73 m® or Less

Placebo
(M=607)
67.1:8.7

418 [68.9)
30.9:5.4
B.030.85

473 [69.5)

136.4+18.7
746103
48 6+7 8

283 (46.6)
205 (33.8)
115 (18.9)

85.0+36.1
4294107
180.4+107 4
482 (79.4)
156 (25.7)
130 (21.4)
80 (147

502 (82.7)

415 (68.4)
355 (58.5)
227 (37 4)
461 (75.9)
495 (81.5)
369 (60.8)
234 (38.6)
357 (58.8)

Empaglifiozin
(M=1212)
67.1+7.6
316 (67.3)
31.0+5.5
B.07+0.86
704 (65.5)

136.1+18.0
745919
48 4+8 2

566 (46.7)
411 (33.9)
223 (18.4)

84.4+358
4424125
173.5+108.1
938 (77.4)
293 (24.2)
314 (25.9)
174 (14.4

1031 [85.1)

829 (68.4)
710 (58.6)
446 (36.8)
966 (79.7)
981 (80.9)
711 (58.7)
480 (39.6)
699 (57.7)

Patients with eGFR of 60 ml per
Minute per 1.73 m® or More

Placebo
(M=1726)
61.9+8.6
1262 (73.1)
30.6+5.2
8. 10+0.84
917 (53.1)

135.6+16.7
76100
B2.7+16.6

1099 (63.7)
470 (27.2)
145 (8.4)

2482151
4442115
167.2+175 6
1281 (74.2)
397 (23.0)
349 (20.2)

155 (9.0

1366 (79.1)

1083 (62.7)
633 (36.7)
561 (32.5)

1312 (76.0)

1432 (83.0)

1365 (72.1)
758 (43.9)
778 (45.1)

Empagliflozin
(N=3473)
61.7+8.5
2518 (72.5)
30.5+5.2
807084
1876 (54.0)

135.0416.6
77 4195
B3.1+17.1

2223 (64.0)
926 (26.7)
286 (8.2)

86.5+36.0
4474117
169.4+136.4
2606 (75.0)
791 (22.8)
667 (19.7)
288 (8.3

2766 [79.6)

2276 (64.1)
1336 (38.5)
1082 (31.2)
2663 (76.7)
2804 (83.3)
2746 (79.1)
1534 (44.2)
1551 (44.7)




EMPA-REG OUTCOME Calismasi

Yeni Ortaya Cikan veya Kotiilesen Nefropati*

30 5

HR 0.461 Pl bo +
(95% C1 0.53, 0.70) asedo+
— p<0.00]1 Standart Tedavi
B’ 2 (n=2061)
[=
¢ e
© 20+ Empagliflozin +
o Standart Tedavi
=
= (n=4124)
L 154
U ol
L
o
&1
2 10-
o
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L] I Ll I | | I I |
0 [ 12 18 24 30 36 42 48
Maonths
No. of patients
Empaglifiozin 4124 3994 3848 3669 ann 2279 1887 1219 250
Placebo 2061 1946 1836 1703 1433 1016 833 521 106

=1 doz ¢alisma ilaci ile tedavi edilmis hastalarda Kaplan-Meier tahmini. Tehlike oranlari Cox regresyon analizlerine dayanmaktadir.
HR, tehlike orani; GA, giiven araligi. Onceden belirtiimis analizler.

*Makroalbiiminiiriye ilerleme, serum kreatinin diizeyinin 2 katina ¢ikmasi, RRT gereksinimi veya bobrek hastaligina bagh 6lim

Wanner Cet al. N Engl ] Med. 2016,;375(4):323-34.



EMPA-REG OUTCOME Calismasi

Serum Kreatininin iki Katina Cikmasi, Renal Replasman Tedavisinin

Baslatilmasi veya Renal Hastaliga Bagh Oliim

HR 0.54
(95% C10.40, 0.75)
— 77 pP<0.001
BS
ij 64 Plasebo +
2 5 Standart Tedavi
o 57 -
> (n=2323)
g 4
Q
o
% 3- Empagliflozin +
= Standart Tedavi
2 )4 (n=4645)
£
o
O 14
0=
1 | 1 | | | | 1 1
0 6 12 18 24 30 36 42 48
Months
No. of patients
Empagliflozin 4645 4500 4377 4241 3729 2715 2280 1496 360
Placebo 2323 2229 2146 2047 1771 1289 1079 680 144

=1 doz calisma ilaci ile tedavi edilmis hastalarda Kaplan-Meier tahmini. Tehlike oranlari Cox regresyon analizlerine dayanmaktadir.
HR, tehlike orani; GA, giiven araligi. Onceden belirtilmis analizler.

Wanner Cet al. N Engl ] Med. 2016,;375(4):323-34.



EMPA-REG OUTCOME Calismasi

Makroalbuminuri Gelismesi

25+
HR 0.62 Plasebo +
(95% C1 0.54-0.72) Standart Tedavi
P<0.001 (n=2033)
20 4
Empagliflozin +
B Standart Tedavi
— n=4091
o 154 ( )
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£
3 A
£ 104 %38
2 RRR
o}
o
5.
0=
1 1 1 1 1 1 1 1 1
0 6 12 18 24 30 36 42 48
Maonths
No. of patients
Empagliflozin 4091 3965 3826 3661 3176 2291 1898 1226 296
Placebo 2033 1925 1814 1694 1437 1022 83/ 526 108

Wanner Cet al. N Engl ] Med. 2016,;375(4):323-34.



EMPA-REG OUTCOME Calismasi

Renal Sonuclar

Placebo

Empagliflozin

no. with event/  rate/1000 no. with event/  rate/1000

Renal Outcome Measure no. analyzed (%) patient-yr no. analyzed (%) patient-yr Hazard Ratio (95% ClI) P Value
Incident or worsening nephropathy or cardiovascular death 675/4170 (16.2)  60.7 497/2102 (23.6) 959 e 0.61 (0.55-0.69) <0.001
Incident or worsening nephropathy 525/4124 (12.7) 47.8 388/2061 (18.8) 76.0 e 0.61 (0.53-0.70) <0.001
Progression to macroalbuminuria 459/4091 (11.2) 41.8 330/2033 (16.2) 64.9 e 0.62 (0.54-0.72) <0.001
Doubling of serum creatinine level accompanied by eGFR 70/4645 (1.5) 5.5 60/2323 (2.6) 9.7 —e— 0.56 (0.39-0.79) <0.001

of =45 ml/min/1.73 m?
Initiation of renal-replacement therapy 13/4687 (0.3) 1.0 14/2333 (0.6) 21 —_— 0.45 (0.21-0.97) 0.04
Doubling of serum creatinine level accompanied by eGFR 81/4645 (1.7) 6.3 71/2323 (3.1) 11.5 —e— 0.54 (0.40-0.75) <0.001

of =45 ml/min/1.73 m?, initiation of renal-replacement

therapy, or death from renal disease
Incident albuminuria in patients with a normal albumin level 1430/2779 (51.5) 252.5 703/1374 (51.2) 266.0 b 0.95 (0.87-1.04) 0.25

at baseline

1 | r T |
0125 025 05 10 20 40

Wanner Cet al. N Engl ] Med. 2016,;375(4):323-34.
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EMPA-REG OUTCOME Calismasi

192 Hafta Boyunca eGFR (CKD-EPI)

78+

76

74-

Empagliflozin, 10 mg

72+
Empagliflozin, 25 mg

Adjusted Mean eGFR (ml/min/1.73 m?)

68+

66 T 1 T T J T 1 ] ] T J T ] 1
Baseline 4 12 28 32 66 80 94 108 122 136 150 1le4 178 192

Week

Wanner Cet al. N Engl ] Med. 2016,;375(4):323-34.



EMPEROR-Reduced Calismasi

Cardiovascular and Renal Outcomes with Empagliflozin
in Heart Failure

M. Packer, S.D. Anker, ]. Butler, G. Filippatos, S.J. Pocock, P. Carson, J. Januzzi, S. Verma, H. Tsutsui
M. Brueckmann, W. Jamal, K. Kimura, J. Schnee, C. Zeller, D. Cotton, E. Bocchi, M. Bhm, D.-). Choi, V. Chop
E. Chuquiure, N. Giannetti, S. Janssens, ). Zhang, J.R. Gonzalez Juanatey, S. Kaul, H.-P. Brunner-La Rocca,
B. Merkely, S.J. Nicholls, S. Perrone, I. Pina, P. Ponikowski, N. Sattar, M. Senni, M.-F. Seronde, J. Spinar, |. Squire
S. Taddei, C. Wanner, and F. Zannad, for the EMPEROR-Reduced Trial Investigators*

* Sinif I, 1l ve IV kalp yetersizligi olan ve ejeksiyon fraksiyonu <%40 olan

3730 hasta
* Empagliflozin 10 mg ve plasebo gruplari
* Birincil birlesik sonlanim noktasi: Kardiyovaskuler nedenlere baglh 6lim

veya kalp yetersizliginin kottilesmesine bagli hastaneye yatis
* Ortanca takip suresi: 16 ay

Packer et al: N Engl J Med 383: 1413-1424, 2020



EMPEROR-Reduced Calismasi

Table 1. Characteristics of the Patients at Baseline.®

Characteristic

Heart failure medication — no. (%)
Renin-angiotensin inhibitor{
Without neprilysin inhibitor
With neprilysin inhibitor
Mineralocorticoid receptor antagonist
Beta-blocker
Device therapy — no. (%)
Implantable cardioverter—defibrillator{

Cardiac resynchronization therapy|

Packer et al: N Engl J Med 383: 1413-1424, 2020

Empagliflozin
(N=1863)

578 (31.0)

220 (11.8)

Placebo
(N=1867)

1286 (68.9)

387 (20.7)
1355 (72.6)
1768 (94.7)
593 (31.8)
222 (11.9)




EMPEROR-Reduced Calismasi

Kardiyovaskiiler Nedenlere Bagh Oliim veya Kalp Yetersizligine Baglh Hastaneye Yatis

A Primary Outcome
Ll 337 Hazard ratio, 0.75 (95% Cl, 0.65-0.86) Placebo
g 30 P<0.001 .
_ - Empagliflozin
25 o
E ED_ a
_— 20 .’ -
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9 Placebo
E W , — = Empagliflozin
B e e
w90~ R
10- A
0 | T T | | | | | |
0 80 180 270 360 450 540 630 720 210
Days since Randomization
Mo. at Risk
Placebo 1867 1715 1612 1345 1108 a54 611 410 224 109
Empagliflozin 1863 1763 1677 1424 1172 909 645 423 231 101

Packer et al: N Engl J Med 383: 1413-1424, 2020



EMPEROR-Reduced Calismasi

B First and Recurrent Hospitalizations for Heart Failure
0.6+
Hazard ratio, 0.70 (95% Cl, 0.58-0.85)
P<0.001
0.54
E
o Placebo
el
[]
o
5 045
(=N -
0 ) Empagliflozin
B 0.3 L e
s Iy
2 cwm
E - -
= - -
0.1+ LA
La s =
- 3 % ]
0.0 - | | | | | | | | |
0 20 180 270 360 450 540 630 720 810
Days since Randomization
Mo. at Risk
Placebo 1367 1820 1762 1526 1285 1017 732 497 275 135
Empagliflozin 1363 1826 1768 1532 1233 1008 732 495 272 118

Packer et al: N Engl J Med 383: 1413-1424, 2020



EMPEROR-Reduced Calismasi
eGFR’deki Degisiklik

Placebo
m 1
= -2 \
o \
dg -
£ E -3+
5 M
e
8T
c
sE
VE s
& o
E [TH
i
E £ Between-group difference in slope,
— 1.73 ml per min per 1.73 m? per yr;
! -7
P, 95% Cl, 1.10-2.37
P=0.001
—8
-9 T T 1 I T T [ 1
Base- 4 12 32 a2 /6 100 124
line Week
Mo. at Risk
Placeba 1792 1765 1643 1500 1146 745 343 76
Empagliflozin 1799 1782 1720 1554 1166 753 356 80

Packer et al: N Engl J Med 383: 1413-1424, 2020



EMPEROR-Reduced Calismasi

Diyabetik Hastalar i i
HR 0.53 (95% CI: 0.31, 0.90) B,.ﬁ I?lyabek Imayan Hastalar
=z Flacebo ] Cebo ot )
_‘,. E[TIPEBQIIHUZIH 1':' TTH_':] —_— Empaghﬂ,az”j "||:| mg HR CL#E ||95= C-I D.1g G.g_l'rj'
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g=} =
E E
E E e
= 0 T 0 -
LLJ [ | | | ] ] ] || LLJ 1 1 ] ] ] I || ||
0 g0 180 270 360 450 540 630 0 90 180 270 360 450 o240 630
Patients at risk tudy day Patients at risk Study day
Placebo 929 T86 740 H65 526 I 179 127 Placebo 938 805 760 TR 532 350 178 132
Empagliflozin 927 793 754 573 535 347 201 143 Empagliflozin 936 805 77 581 526 340 190 133

Figure 4. Effect of empagliflozin on renal composite end point.

Effect of empagliflozin on renal composite end point in (A) patients with diabetes and (B) patients without diabetes. Composite renal end point is defined as
chronic dialysis, renal transplant, sustained reduction of >40% eGFR, or sustained eGFR <15 mL/min/1.73 m? for patients with eGFR =30 mL/min/1.73 m? at base-
line (<10 mL/min/1.73 m? for patients with eGFR <30 mL/min/1.73 m? at baseline). Dialysis is regarded as chronic if the frequency of dialysis is twice or more per
week for at least 90 days. In accordance with usual practice, cumulative incidence plots were truncated when the number of patients being followed in individual
subgroups became extremely sparse. HR indicates hazard ratio.

Anker et al: Circulation 143: 337-349, 2021
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SGLT2 inhibitérlerinin Tubuloglomeriiler
“Feedback” Uzerine Olumlu Etkisi

A normal TGF B C restored TGF
i e
] v elevated ] ‘
appropriate macula afferent GFR decreased afferent 9 s o i
afferent densa arteriole Na~ delivery to et normalization r . S
arteriole m:;r:;al vasodilation —__ ‘ —_a o consirieHon o /; to macula
tone ——___ | ey densa \\s‘ ;
% increased .-%.
.' :::._':E_;s.;-'.'.-:-'::ri'%,;_:c ‘.." o F’?
SGLT-2 P SGLT-2 4 SGLT-2 I 2
inhibition
9 in proximal
F tubule i
) f ) 7 K
Normal physiology Hyperfiltration in early SGLT-2 inhibition reduces
stages of diabetic nephropathy hyperfiltration via TGF

Cherney et al: Circulation 129: 587-597, 2014



SGLT inhibitérlerinin Metabolik ve Kardiyorenal Koruyucu Etkileri

J4- Epicardial fat tissue

J4- Cardiovascular events

4 Hospitalization for
heart failure

-
T Tubuloglomerular

feedback :

4 Intraglomerular Matriuresis pathways
pressure T Matriuresis

J4- Glomerular 4- Plasma volume

b

hyperfiltration

-

4 Albuminuria
4 Diabetic kidnay
discase

SGLT2 Inhibition |
inType 2 Diabetes

Site of action of SGLT2 inhibitors

!

=

Glycemic pathways

4 Alc

4 Plasma uric acid
2> ‘T Glucosuria

- ----- 4 Osmotic diuresis

J- Inflammation

4. Fibrosis

4 Oxidative stress

——

+ Liver enzymes
24 Steatosis

+ Inflammation
- Fibrosis

Cherney et al: Nephrol Dial Transplant 35: i3-i12, 2020

4 Arterial stiffness
4 Systolic and diastolic
blood pressure

?

Sodium

SGLTZ2 cotransporter

Glucose

4 Adipose tissue

J- Abdominal circumference
4 Body weight

4 Body mass index



SGLT2 inhibitorlerinin Kullaniminda
Dikkat Edilmesi Gereken Pratik Hususlar

Tedaviye baslandiktan sonraki ilk haftalarda eGFR’deki akut ve gecici dustis
" %30’un altindaki disuslerde ila¢ kesilmemelidir.
" %30’un Uzerinde disus varsa
» Hacim durumu degerlendirilmeli ve diuretiklerin dozu azaltilmalidir.
» NSAI ilac kullanimi varsa kesilmelidir.
» Nadiren ozmotik hasara (ozmotik nefrozis) bagh geriye déniisumli tubuler toksisite gelisebilir.
Hiicre disi sivi hacminde azalmaya neden olan akut hastaliklarda (alim azligi, kusma ve/veya diyare)
SGLT2 inhibitorini kesin

Kan basincindaki semptomatik duisus
= Ditretiklerin dozunu azaltmayi disinun.
= Renin anjiyotensin aldosteron blokerlerinin dozunu azaltmaktan kacinin.
Hipoglisemi
" eGFR >60 ml/dk. olan hastalarda daha siktr.
" Endokrinolog ile birlikte takip ederek insilin dozunu %10-20 azaltmayi veya silfaniliire dozunu azaltmayi distntn.
" eGFR dustikce hipoglisemi riski azalir ve eGFR <30 ml/dk. olan hastalarda hipoglisemi beklenmez.
Uzun donemdeki yararlari dikkate alindiginda, SGLT2 inhibitori tedavisinin kullanilmasi icin her tiirli

gayret gosterilmelidir.

Palmer, Clegg: CJIASN 18: 279-289, 2023



Diabetes management in chronic kidney disease:

a consensus report by the American Diabetes

Association (ADA) and Kidney Disease: Improving

Global Outcomes (KDIGO)

o0

Lifestyle
Healthy diet Physical activity
SGLTZi Metformin
First-line (Initiate if eGFR =20; (if eGFR 230)

continue until dialysis

drug therapy
or transplant)

ol B

Regular reassessment
of glycemia, albuminuria,
BF, CVD risk, and lipids

GLP-1 RA if needed to

Additional achieve individualized
risk-based glycemic target
therapy

Cw@

Other glucose-lowering
drugs if needed to
achieve individualized
glycemic target

@

De Boer et al: Kidney Int. 2022;102:974-989

i~

3

o

Smoking cessation

RAS inhibitor at maximum
tolerated dose (if HTN®)

% QL

MNonsteroidal MRA" if
ACR =30 mg/g and
normal potassium

B9

Dihydropyridine CCB
and/or diuretic* if
needed to achieve

individualized
BP target

B Ot

Steroidal MRA if
needed for resistant
hypertension
if eGFR =45

@@

" reassessment
(every 3-6
Weight management months)

Regular
risk factor

o=l
)

Moderate- or
high-intensity statin

ol

Antiplatelet Ezetimibe, PCSK9i,

agent for or icosapent ethyl if
clinical ASCVD indicated based on
% ASCVD risk and lipids

B

T2D only

All patients
(T1D and T2D)



Linagliptin Bliyliik Oranda Safra ve Bagirsaklar
Yoluyla Atilan ilk DPP-4 inhibitériidiir

Renal Atilim Orani

| -
Linagliptin'! % - EK iZLEM GEREKMEZ

Sitagliptin? N

85

Atilimi renal yolla

75 gerceklesen glukoz
Vildagliptin3 dusurtci ilaclar,
renal yetmezligi olan
Saxagliptin® hastalarda
hipoglisemi riskini
artirmaktadir.
Alogliptin® 60-71%

Linagliptin KUB; Vincent SH et al: Drug Metab Dispos. 2007;35:533-538; He H et al: Drug Metab Dispos. 2009;37:536—-544. Saksagliptin KUB; Christopher R et al: Clin Ther. 2008;30:513-527.



Diyabetik Nefropatisi Olan Hastalarda
Linagliptin Albuminuriyi Azaltir

Dort adet randomize, ¢ift-kor, plasebo kontrolli faz 3 calismanin analizi

Reduction in UACR Increase in UACR
T >
—44% -32% —18%
} & i White subjects
=50% -32% —9%
I -+ | Asian subjects
—44% -29% -10%
: i / Mean baseline HbA,  <8.25%
—-48% -32% -10%
} ¢ i Mean baseline HbA,  =8.25%
—46% =31% -11%
: ¥ | Mean baseline SBP <137.4 mmHg
—46% =30% -9%
} & { Mean baseline SBP =137.4 mmHg
60 40 20 0 20 40

Change in UACR (%)

Groop PH et al: Diabetes Care 36: 3460-3468, 2013



Linagliptinin Albumintiriyi Azaltici Etkisi
HbAlc Duslisinden Bagimsizdir

Dort adet randomize, ¢ift-kor, plasebo kontrolli faz 3 calismanin analizi

Quartiles of HbA, _ reduction

from baseline to week 24
(% [mmol/mol])

<0.1 0.10-0.59 0.60 -0.99 =1.0
(<1.1) (1.1-6.5) (6.6 -10.8) (=10.9)
(n=237) (n=41) (n=13T7) (n=4T7)
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Groop PH et al: Diabetes Care 36: 3460-3468, 2013



JAMA | Original Investigation
Effect of Linagliptin vs Placebo on Major

Cardiovascular Events in Adults With Type 2 Diabetes
and High Cardiovascular and Renal Risk
The CARMELINA Randomized Clinical Trial

Julio Rosenstock, MD; Vlado Perkovic, MBBS, PhD; Odd Erik Johansen, MD, PhD; Mark E. Cooper, MBBS, PhD; Steven E. Kahn, MB, ChB;

Nikolaus Marx, MD; John H. Alexander, MD, MHSc; Michael Pencina, PhD; Robert D. Toto, MD; Christoph Wanner, MD; Bernard Zinman, MD;

Hans Juergen Woerle, MD; David Baanstra, MSc, MBA; Egon Pfarr, MSc; Sven Schnaidt, MSc; Thomas Meinicke, MD; Jyothis T. George, MBBS, PhD;
Maximillian von Eynatten, MD; Darren K. McGuire, MD, MHSc; for the CARMELINA Investigators

Primer sonlanim: 3P-MACE

Asagidaki bilesenlerden herhangi birinin ilk kez ortaya ¢ikmasina kadar gegen siire:
1. KV olim (6liimcil inme ve dliimcil Ml dahil)

2. Oliimciil-olmayan Ml (sessiz Ml harig)

3. Oliimciil-olmayan inme

Onceden belirtilmis sekonder sonlanim: Birlesik renal veri

Asagidaki bilesenlerden herhangi birinin ilk kez ortaya ¢ikmasina kadar gecen siire:
1. Renal olum

2. Devam eden son-donem bobrek hastalig

3. GFR'de 2%40 oraninda devam eden azalma

3P-MACE, 3-noktali major advers kardiyovaskiiler olaylar; KV, kardiyovaskiler; eGFR, tahmini glomerdler filtrasyon hizi; MI, miyokard enfarktisi

Rosenstock J et al: JAMA 2018; Rosenstock J et al. Cardiovasc Diabetol 2018;17:39



JAMA | Original Investigation

Effect of Linagliptin vs Placebo on Major

Cardiovascular Events in Adults With Type 2 Diabetes

and High Cardiovascular and Renal Risk
The CARMELINA Randomized Clinical Trial

6979 Hasta Ortalama T2D

siiresi
Metformin kullanan (@

14.8 yil
(0)

insulin kullanan ( ‘

~— ~

Kalp yetersizligi olan

Yerlesik KV
hastaligi olan

)

Bilinen bobrek
hastaligi olan

Rosenstock J et al: JAMA 2018; Rosenstock J et al. Cardiovasc Diabetol 2018;17:39
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JAMA | Original Investigation

Effect of Linagliptin vs Placebo on Major
Cardiovascular Events in Adults With Type 2 Diabetes
and High Cardiovascular and Renal Risk

The CARMELINA Randomized Clinical Trial

E Time to primary 3-point MACE outcome

30-
HR, 1.02; 95% CI, 0.89-1.17;

e P =001 for noninferiority
o P =74 for superiority
=
& 20- P ey
Lﬁ Linagliptin P
S Placebo
=
E 10-
=
(=

D T T T T T T 1

0 0.5 1.0 1.5 2.0 2.5 3.0 35

Years

No. of patients
Placeba 3485 3353 3243 2625 1931 1285 758 251
Linagliptin 3494 3373 3254 2634 1972 1306 778 268

Time to secondary kidney outcome

301
HR, 1.04; 95% CI, 0.89-1.22;

] P =06
g 201
e Linagliptin
H —
E Placebo
i

u T T T L] T T L]

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Years
Mo. of patients

Placebo 3485 3213 2995 2298 1608 1005 496 103
Linagliptin 3494 3227 3018 2345 1675 1040 518 109

Hazard ratio (HR) based on Cox regression analyses in patients treated with at
least 1 dose of study drug. A, Time to 3-point major adverse cardiovascular
event (MACE) primary outcome (first cardiovascular death, nonfatal myocardial
infarction, or nonfatal stroke). Median observation time was 2.1 (interquartile
range [IQR], 1.5-2.9) years for linagliptin and 2.1 (IQR, 1.5-2.8) years for placebo.

Rosenstock J et al: JAMA 2018; Rosenstock J et al. Cardiovasc Diabetol 2018;17:39

B, Time to secondary kidney outcome (first sustained end-stage renal disease,
death due to renal failure, or sustained decrease of =40% in estimated
glomerular filtration rate from baseline). Median observation time was 1.9 (IQR,
1.2-2.6) years for linagliptin and 1.7 (IQR, 1.2-2.5) years for placebo.



Linagliptin ile Albuminuri Progresyonunda
Anlamli Azalma Saglanmistir

ilk albiiminiiri progresyonuna kadar gegen siire*

80

i EIROO;ZGO os) Standart tedavi + plasebo
; 78,0, n 819
60 - p=0,0034"

Standart tedavi + linagliptin

40+ n 763

Olay goriilen hasta (%)

0,0 0,5 1,0 1,5 Vil 2,0 2,5 3,0 3,5
1

Hasta sayisi

Linagliptin olay orani 21,36/100 PY Plasebo olay oran 2.4.54/100 PY

Tedavi edilen set, Kaplan-Meier tahmini. Tedavi grubuna (p=0,0034) ve bolgeye (p<0,0001) iliskin terimler iceren Cox regresyon modeline dayanilarak
tehlike orani ve %95 Cl

*normoalblminiiriden mikro- veya makroalbiminiriye ya da mikroalbimindriden makroalbliminiriye kadar degisiklik; *iki yonli

Rosenstock J et al: JAMA 2018; Rosenstock J et al. Cardiovasc Diabetol 2018;17:39



DPP-4 Inhibisyonu ile Renoproteksiyon Mekanizmalari

Activation of the
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Anti- /

inflammatory

Oxidative

l siress

Anti-oxidant

Improved DPP-4 Upregulation
mito- nee of stromal
chondiel & lnhl!:rtmn = eslldsetivad
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endothelial
dysfunction

Anti-fibrotic

Tubulointerstitial
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Tﬂenal blood flow

Glucose

lhlnnd pression | loweri ng

Scheen, Delanaye: Diabetes and Metabolism, 2017



DPP-4 Inhibisyonu ile Renoproteksiyon Mekanizmalari

DPP-4 inhibition

/ \ Glomerular podocyte
Glomerular capillary wall | 5| p-1 receptor SDF-10. Distal tubule

/,/ signaling upregulation
N7 Y
cAMP

e Oxidative stress Sodium
e Inflammation reabsorption

Glomerular injury
e Albuminuria
+ Mesangial expansio

* Podocyte loss
Renal fibrosis

«——| Glomerular hypertension

!

<+— Glomerular hyperfiltration

Diabetes |—»

SDF (Stromal cell-derived factor)

Takashima et al: Kidney Int 90: 783-796, 2016
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Sabriniz icin tesekkiir ederim...
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