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‘Clinical medicine seems to be consist of few
things we know, few things we think we
know (but probably don't) and lots of things
we really don't know at all’

Naylor CD



Level of diagnostic marker

Diyabetik Nefropati,
GFR ve Albiminiiri
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Normal Albumin Atilimi ve
Kardiyorenal Risk (n:599 8 yillik takip)
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Rachmani R. ve ark. Diab Res 2000:49:187



Normal Albumin Atilimi ve
Kardiyorenal Risk (n:599 8 yillik takip)

Albumin Mikroalbumindriye Ortalama yillik GFH
atilimi ilerleme kaybi (ml/dk/yil)
0-10 1 1.19
10-20 2,34 1,64
20-30 12,4 2.52

Rachmani R. ve ark. Diab Res 2000:49;187




Diyabetik Nefropati,
GFR ve Albiminiiri

GFR dedine (mL/min per year)
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Porrini E. ve ark., Lancet Diabetes Endocrinol2015; 3: 382-91
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GFR (ml/dak/1.73m?)

Diyabet, GFR ve Albiminidri
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Mac Isaac RJ ve ark. Diabetes Care 27, 195-200 (2004)



Diyabet, GFR ve Albiiminidri
UKPDS N:4006 15 yillik Takip
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Ravi Retnakaran ve ark. DIABETES, VOL. 55, JUNE 2006



eGFR (mL/min/1.73 m?)
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Diyabetik Nefropati,
GFR ve Albiminiiiri
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Diyabetik Bobrek Hastalig

GFR {mL{min)

— (assic phenotype
— Non-proteinuric phenotype

Mormoalbuminuria

Microalbuminuria

Time

/ Diabetic kidney disease
+ GFR decline related to diabetes

mellitus without albuminuria.

~—1Diabetic nephropathy

+ Clinical course
Microalbminuria — Macroalbminuria —=GFR decline

* Pathological features
Increased mesangial substrate, nodular lesions,

and tubulointerstitial fibrosis
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Porrini E. ve ark., Lancet Diabetes Endocrinol2015; 3: 382-91



Diyabetik Bobrek Hastalig

Normal -Artmls risk

Risk Risk azaltimi Tani Progresyon RRT
faktorleri saptanmasi
taramasi Hasar Tedavi .
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Diyabet, GFR ve Albiiminiiiri
UKPDS N:4006 15 yillik Takip

Albiiminiiri/GFH degisim  Albiimindiri GFH degisim
SKB Erkek cinsiyet Kadin cinsiyet
Idrar albimin atilimi Bel gevresi Bel gevresi
Serum kreatinin Trigliserit Yas
Hint Asya kdkenli LDL Kol Naropati
HbAlc Artmis insdlin
Beyaz kiire sayisi duyarliligi
Sigara
Retinopati

Ravi Retnakaran ve ark. Diabetes, Vol. 55, JUNE 2006



Diyabetik Nefropati,
GFR ve Albidminidri

Normoalbiimin./ Korunmus GFH Albiiminiirik/Disik GFH

Kadinlarda daha sik, Kadinlarda daha sik
Sigara 6ykiisii daha az, Sigara 6ykiisii daha az
Yash, Hipertansiyon, KVH,
Retinopati, Noropati
Hipertansiyon, daha az siklikta

Hiperlipidemi, KVH daha sik,
Diyabet siiresi daha kisa
SKB, NB, daha yiiksek,
SKB, NB, daha diisiik
Total Kolesterol/ Trigliserid daha
yiiksek

Yokoyama H. ve ark. Nephrol Dial Transplant (2009) 24: 1212-1219



Diyabetik Nefropati,
Risk Faktaorleri

Alicic R.Z. ve ark. Clin J Am Soc Nephrol 12: 2032-2045, 2017



Diyabetik Nefropati: Risk
Faktorleri ve Modelleme n:41.271

A Risk factors of DRED (no. of including articles) Fooled RR {E5%C1H) Heterogenaity
Auge (13) - 1.09 (1.04-1.15) P = 88%, P < 0.001
B-ME (7D - 1.07 (1.02-1.12) ®=T0%, P =< 004
DR (5] - 1.72 (0.97-3.0a) = 96%, P <= 0001
Srnaking (8) —— .49 (1.30-1.71) ®=36%, P=1014
Hba1e (11} - 1.7 (1.09-1.2G) "= 34%, P < 000
SBF {11} = 1.03 (1.01-1.04) = 82%, P = 0.001
HDL-C (8) -— 0O.75 (0.69-0.82) IF = 800G, P < DU001
TG (5) - 1.15 (1.02-1.21) ™= &1%, P < 0.001
LIACR (8) — 1.256 (1.12-1.28) * = 84%, P = 0001
e GFR (4) - 2.20 (1.18-4.08) F = 100%, P =< 0.001

[ T1 ITTTTTTTTTITTTTTTIOTTITIT]
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Wenhui J. ve ark. Diabetes care 2020:43:925-933



Diyabetik Nefropati: Risk

Faktorleri ve Modelleme n:41.271

Sensitivite %84 Spesifisite %67

Table 1-DKD risk prediction model*

Risk factor of DKD Category Paint
Age*® (years) 35-45 0
50-59 3
60-75 6 DKD
BMI®** (kg /m) <35.00 0 R ron-DKD
75.00~29.99 15
=30,00 3 100 ~
Smoker®®*** Monsmo ker [i]
Smoker 4 g‘
DR No 0 8
Yes 3 e
HbA,, (% [mmolfmol]) <7.0 [<53] 0 8
7.0-7.9 [53-63] 15 o 50+
8.0-89 [64-74] 3 o
=90 [=75] 45
SBP (mmHg) <130 0
130-139 2
140-149 4
=150 [ 0'
HELE dtmoyL 2-$ ;'5 Risk groups Low Moderate High Very high
16 fmmelf] o . Riskscores<12.0 120-155 16.0-26.5 27.0-37.0
UACR (mg/e) <10.00 0
10.00-19.99 2
20.00-29.99 4

Wenhui J. ve ark. Diabetes care 2020:43:925-933



Diyabetik Nefropati Ongérmede

Attributes
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Makino M. ve ark. Nature resarch 2019 9:11862



Diyabetik Nefropati Ongérmede Klinik
Bilgi ve Yapay Zeka

: L
Feature AUC g 10
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Makino M. ve ark. nature resarch 2019 9:11862



Diyabetik Nefropati,
Risk Faktorleri

Diabetes

Microalbuminuria

Macroalbuminuria

ESRD

Genetic / Epigenatic factors

Susceptibility genes .
Signalling Pathway activation
= TGFR1, CTGF, VEGF,
= PEC, Angil
= AGEs

=  MNFkB pathway
=  miRMNA responses

Matabolic Stimulus

Hasmodynamic Stimulus

Hyperglycemia *  Hypertension
Insulin resistance = Fluid/5alt Balance
ROS

¥

Renal consequences
= Infiltrating immune cells
= Matrix accumulation
+  Endothelial dysfunction
= Podocyte loss
*  Basement membrane thickening
+  Protalnuria
* Renal tubule damage

\ 4

Glomerulosclerosis
Tubuleointerstitial fibrosis



Kidney Infermmational, Vol 62 (2002), pp. 2T76-I15837

Gene for susceptibility to diabetic nephropathy in

type 2 diabetes maps to 18q22.3-23

InFAaArny VaRpDanpl LEsLaE J. BamrEr, RopERT L. Hansorn, IMBEN AKKOYUN, CHRISTINE FISCHER,
PETER ROBEMEISS, ALI BAascL Cravs R, BapTRrAM, FoORRKO J. vanNn DER WOUDVE.

and BarT JANSSEMN

Sth Medical Departmeent [ NWNephrology/Endocrinalomyd Rl tenmaiolore ), and Hye Oinic, Driversity Hospital Mammhesrr of

the University of Meidelberng, Mannheim, Germamy; Phoenix Mpideriology ard Clirical Research Branch, Natbonoal
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Frstitiiie of Houman Gencstics, Universily of Heidelberg, Heddeiberg, Germany: and the Departiment of Medicime,

IMvision of Mephrofogy, Fepe Lnwversaly Schood of Medicine, Rormova-Tomnr, Turkeyp
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CKJ REVIEW

The genetic map of diabetic nephropathy: evidence
from a systematic review and meta-analysis of genetic

association studies

Maria Tziastoudi?, loannis Stefanidis? and Elias Zintzaras?>

Category Termn Genes Count %  P-value Benjamini
KEGG PATHWAY  Cytokine-cytokine Mq&tﬂriﬂt&raﬁiﬂn CCES, EPQ, FLT, [L1E, [L10, TGFE1 VECGFA 7 1.2 44E.3 30E-1
KEGG PATHWAY Pyruvate metabolism ACACE, AKR1B1, GLO1 3 05 24E-3 6.3E-1
KEGG PATHWAY T2DM ADIPO), [FG2, INS, SLC2A2 3 0.5 3.3E-2 5.9E-1
KEGG_PATHWAY Adipocytokine signalling pathway ACACB, ADIPOQ, SLC2A1 3 0.5 62E-2 7.3E-1
EKEGG PATHWAY Eenal cell caranoma SLC2A1, TGFB1, VEGFA 3 0.5 &7E-2 6.8E-1
EEGG PATHWAY Renin-angio tensin systerm ACE, AGT 2 04 99E-2 7.5E-1
e = 360 GiC calisma:228 gen
e ACACB, ACE, ADIPOQ, AGT, AGTR1, AKRIBI,
— - APOC1, APOE, ATP1B2, ATP2A3, CARS, CCR5,
M- o CGNL1, CNDP, CYGBPRCD, EDN1, ELMOL,
e - T ENPP1, EPO, FLT4, FTO, GLO1, HMGAZ,
Gt - Sits IGF2/INS/TH IL1B, IL8, IL10, KCNQ1, KNG,
- e LOC101927627, MTHFR, NOS3, SETD7,
i - R SIRTI1, SLC2A1, SLC2A2, SLC12A3,SLCI9A3,
erca = poges TCF7L2, TGFB1, TIMP1, TTC39C, UNCI13B,
— e VEGFA, WTAPP1, WWC1 XYLT1

R Clinical Kidney Journal, 2020, vol. 13, no. 5, 768-781



Tip 1 Diyabetiklerde Avrupa Populasyonu
GWAS Metaanalizi n: 19,406

¥ . # Chronic kidney disease » ESKD versus non-ESKD
& Chronic kidney disease extreme  © ESKDwversus macroalbuminura
A Diabetic nephropathy Macroalbuminuria
& ESKD versus control & Microalbuminuria

10 — d
COLECI1
:: o

-log (P value)

| | [ [
7 B 9 10 11 12 13 14 15 16 17 1819202122

Chromosomal location

Salem RM ve ark. J Am Soc Nephrol. 2019 Oct;30(10):2000-2016.,



Tip 1 Diyabetiklerde Avrupa Populasyonu

GWAS Metaanalizi

SNP rs55703767, missense variant exon 17 type IV collagen alpha 3 chain gene

n: 19,406

(COL4A3),
d .
75 Collagenous domain NC1
| | |
coLsAsmll | m B OB . I o
I T T T | T | T | |
0 T 400 800 1,200 1,670aa
rs55703767
Asp326Tyr
b
P P
Phenotype P HbAle<7.5 HbAle>7.5
All versus controls 0.007 . J Da7 0.0018
Diabetic neuropathy 0.0022 = 0.659 0.001
Macroalbuminuria 0.06 i 0.663 0.0066
Chronic kidney 0.0117 Ly 0.973 0.0079
disease—diabetic | | | |
nephropathy 0.60 080 10 12 14 B HbAlc<7.5%
OR (95% CI) HbAle =7.5%

Salem, R. M. ve ark J. Am. Soc. Nephrol. 30, 2000-2016 (2019).



Diyabetiklerde GWAS Metaanalizi

GABRR1 / UMOD / PRKAG2 / FTO

Study RSQ
BENEDICT 0.99
GODARTS 0.99
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DISCOVERY
DIREVA 1.00
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van Zuydam NR ve ark.Diabetes 2018;67:1414-1427
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Diyabetik Nefropatide
Klinik ve Genetik Ongordiiriiciiler

fyeam 64.32 4+ 9.43 57,54 +9.92 <001 = 1017 | 7055+ 12.40 0.417
Gender 0813 571 An= | in=749) IR )
Women 124 (50,41) 36914927 83 (46.37) 168 (49.41) =
Men 122 {48, 59] B0 {50.73) 96 {52.63) 172 (50.59) 95(38.62 388 (51.80) | 83 (46.37) 143 (42.06)
iriasi Euitioend 1oy 9z CT 112(45.53) | 296(39.52) |82 (45.81) 169 (49.71)
No 109 {84.95] 605 (80.77) 156 [8E.14) 308 (90.59) 1510963767 | 9 ADAMTSLI
Yo 37 (15.04) 144 (19.33) 21{11.88) EEITY T CcC 39(15.85) 65 (8.68) 14 (7.82) 28 (8.24)
Alcohol drinking 0031 6as
Na 206 (83.74) 580 (77.44) 156 (87.64) 04 (59.21) o 0.39 0.28 0.31 0.33
Yos 40 (16.26) 169 (22 56 224{12.38) 306 {10.58) -
Drsrations of diabetes 1211 £ 815 .26+ 6,62 TA7= 10" 12,66 + 10,97 — — cc 145(58.94) | 538 (71.83) | 116 (64.80) | 253 (74.41)
< 1 years 107 (43,507 472 {6302] 1.0 10T TO{44.13) = == TC 87 (35_37) 192 (25,63) 58 (32_40) 79 (23‘24)
=10 years 139 (56,50] 277 {36.98) 100 (55.67) — 111647932 | 16 ST3GAL
BML 25.75 4 304 24.95£3.75 0.004 26344427 24924349 0.001 TT 14 (5.69) 19 (2.54) 5(2.79) 8(2.35)
=37 kgim? 150 (B0.08 ] 536 {71.55) D002 112 {62.57) 356 (75.29) 0.003
=27kg/ni (obesity) | 96 (39.02) 203 (28.4a) 67 (37.43) 84(24.71) ™ 0.23 0.15 0.19 0.14
HbAlc B IS+ 1.65 T.EBE 1432 LR i 716+ 1.5 — -
e S0 5 s T — = AA 63 (25.61) 309 (41.26) |51(28.49) 129 (38.39)
Eii il o bk aci) = : GA 130 (52.85) | 341(45.53) |96(53.63) | 163 (48.51)
Creatlning 133 1,10 0,73+ 0,18 <00 105 | 2E9 316 AT <001 % 10 rs11645214 | 16 SF3B3
Namal QL0715 | igsasey  |moinss)  |<omixio® | escesn e GG 53(21.54) [99(13.22) [32(17.88) [44(13.10)
Abnormal 63 (25.61) a6 (6.14) 114 [(A3.69) 21 (6 1m) G* 0.48 0.36 0.45 0.37
Uiric acid {mp/dLy 735 L 167 5874153 <001 % 10 Y | 668 £4.0d G ESET] Za0x 10 °
1‘"!‘;‘;‘,{&:,;" 76 (30.89) SHE (68,16 <001 % 107 | 81 (5290 255 (75.00) 184 10T AA 64(26.12) 327 (43.89) | 56(31.46) 141 (41.72)
Abnormal 170 (69,11 231 (3084 72 (47.06) 25 (25.00) GA 138 (56.33) | 323 (43.36) |97 (54.49) 163 (48.22)
BUN 2487+ 1238 1208 +4.12 <001 % 10 % | 3838+27.24 1360+ 3487 <001 10 156499323 16 1134
Normal (7—20 mgrdL) | 106 (43.09) 659 (A7 ah) <000 % 107 | a04zasT) 319 (93.82) =000 = 10 ¢ GG 43 (17.55) 95 (12.75) 25 (14.04) 34 (10.06)
Abncrmal 140 (56.917 90 (12.02) 101 (71.63) 2106 18) -
Total cholesteral 192,90 + 52.76 186,40+ 37.14 0071 171.20 4 39.63 186,40 1 3541 104 10* G 0.46 0.34 0.41 0.34
Narmal i 154 {64.63] 507 {67 65 0,420 133 (75.57) 230 (67.65) 0077 AA 123 (5[100) 439 {53.69) 95 (510?) 185 (54‘57}
iy omprmel & 200mE! g7 (35.:97) 24243230) 432443 110 (32.35)
Triglycerides 9.0+ 1576 15530 117.4 | 0002 17880 £ 1559 138,50 + 90.44 o001 rs182784 20 RMP7 GA 95 (38.62) 273 (36.50) | 73 (40.78) 126 (37.17)
rormal 120 {4898 456 (61.13) D001 101 (56.42) 227 (66.76) 0026 GG 28 (11.38} 6 {4.81} 11 (6. 15) 28 {3.26)
Abnormal (= 150me/dL) | 125 (51.02) 250 {36 A7) 78 (43,56} 113 (33.24)
LDL-C 118,50+ 4242 1810 =3439 | 0807 9626 = 36,16 113,30 £ 30.76 Grax 10~ G* 0.31 0.23 0.27 0.27
Normal 167 (67.89) A6 {64 55 0434 103 [83.74) 246 (73.87) anz
‘m_abnurmc:- [EXTTT N R pom——— —— T 109 (44.31) | 420 (56.07) |81 (45.25) 179 (52.80)
HAOLC FEAOL 1375 046L 1379 D009 = 2981128 GT 104 (42.28) | 281 (37.52) | 85(47.49) 128 (37.76)
Hormal 131(53,25) 454 (60.70) 0047 = 128 (37.65) = rs4811839 | 20 RAEl o AT 48 (641) 130796 32 (.44
qﬁrj';t]ll:‘,zﬂ“'{”""“n"r" 115 {46.75) 204 {39.30) = 212 (62.35) ( ) (6. (7.26) (sad)
Hypertension BT L1 % 10" G* 0.35 0.25 0.31 0.28
No H4 (34.15) 457 {61.01) 30{16.76) 143 (42.06)
e 162 (65.85] 293 {36 93] 149 (83.24) 197 (57.94) T 115(46.75) | 434(57.94) | 87 (48.60) 185 (54.73)
Heet e St il . _ i e CcT 103 (41.87) | 273(36.45) |80 (44.69) | 123(36.39)
No 174 (70.73] 634 (84,65 115 [64.25) 274 (30.59) rs6025517 20 RAEL
Yes 72 (29.27) 115 {1535) 64 {35.75) 66 (19.41) cC 28(11.38) 42 (5.61) 12 (6.70) 30 (8.88)
VA 324 10* L13= 1 "®
No 136 (91 &7) 77097 33) 135 (75.02) 310 (91.47) o 0.32 0.24 0.29 0.27
Yo 20 (8.13) 20 {267 24 {2488} 20 (8.53)
———————

Lia LN ve ark. Nature resarch 2019 9:19897
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Diyabetik Nefropatide
Klinik ve Genetik Ongordiiriiciiler
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1 - Specificity

Clinical risk facbors only (0.7499)

ROC Curve (Area)
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0.75

Genetic risk score (GRS) only (0.6409)
Clinical risk factors and GRS (D.7799)

Vaile |OREEKC) |Pke | OROSYC) |Pube  |OROSKQ) |Poube
Gender (ref, womes) LIL{081,150) {052 - - LI4{082157) | 0432

Age years) LO7{L0s,109) | <totxlo® |- - LO8(1.08,1.10) | <001 10"
Obesty(re. BMI<7kg/m) | L59(L14,222) | 0007 - - L61(L14.228) | 007
Abmormal trighceridss

(ecngidl) L63(L19,224) {0002 - - 156(1.13,217) | 0208
Hypertension (e No) | 203(146,281) | 2263107 |- - 112(151,298) | L3310
Hoatdisesse (e o)~ | 156(L08,226) {0018 - - L4B(L01,218) | 046

GRS (per i lle) - - L2(LIS1) (924 167 |LM(LI7, 130 | L2 L0

Lia LN ve ark. Nature Resarch 2019 9:19897




Diabetes duration (years)

Diyabetik Nefropatide
Yeni Ongérdiiriiciiler

20 Diabetic
Normoalbuminuria  ESRD ON controlé
w
VGFR GWA studies Patient blood/ urine/ biopsy

+ Pool collections/ Meta-analyze * Gene expression

15 / + Phenotype definitions * miRNA

i ; DN (albuminuria, GFR, creatinine) * Histone marks
DTS cases  * Extreme phenotypes + Proteornic

¢ Rare variants

Candidate
genes

10

\ In vitro/ Animal models
\ * Functional assays
\ * Pathway interrogation

\ o
5 \ Candidate
\ genes

Dataset integration ,!

* Prioritize candidate genes )
* Protein-protein interactions
* Enriched pathway analysis

Normoalbuminuria
0 {normal GFR)




v e

Urinary podocin:nephrin

Urinary aquaporin2 mRNA:

Diyabetik Nefropati:
Yeni Belirtegler
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Fukuda A. ve ark. Nature.Research (2020) 10:18209
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Diyabetik Nefropati:
Yeni Belirtecler

Predictive Margins with 95% Cls
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Microalbuminuria

wais r=-0.56, p=0.003
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Normoalbuminuria
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Fukuda A. ve ark. Nature research (2020) 10:18209



Diyabetik Nefropatide Bioinformatik:
Proteomik/Peptidomik CKD 273 N:3600

Source proteins and peptide distribution of CKD biomarkers

Protein Swiss-Prot name Number of fragments

Collagen «-1 {I) chain CO1A1_HUMAN 126

Collagen «-1 (lll) chain CO3A1_HUMAN 55

«y-Antitrypsin A1AT_HUMAN 18

Collagen «-2 (l) chain CO1A2_HUMAN 15

Uromodulin UROM_HUMAN 1

Serum albumin ALBU_HUMAN 9

Fibrinogen « chain FIBA_HUMAN 5

Polymeric immunoglobulin receptor PIGR_HUMAN 4

a,-HS-glycoprotein FETUA_HUMAN 3

Clusterin CLUS_HUMAN 2

Collagen «-1 {ll) chain C02A1_HUMAN 2

Membrane-associated progesterone receptor component 1 PGRC1_HUMAN 2

P | Osteopontin QOSTP_HUMAN 2
é | E‘g : Sod‘tumfpct‘assium-wansporting ATPase y chain ATNG_HUMAN 2
= = Transthyretin TTHY_HUMAN 2
% ] a4g-Glycoprotein A1BG_HUMAN 1
= = Antithrombin-lil ANT3_HUMAN 1
Apolipoprotein A-l APOA1_HUMAN 1

B.-Microglobulin B2MG_HUMAN 1

CD99 antigen CD99_HUMAN 1

Collagen a-1 (V) CO5A1_HUMAN 1

Collagen «-1 (XVII) chain COHA1_HUMAN 1

Collagen «-1 (XVII) chain COIAT_HUMAN 1

Collagen «-2 (VIll) chain CO8A2_HUMAN 1

Cystatin-B CYTB_HUMAN 1

Ig A chain C regions LAC_HUMAN 1

Neurosecretory protein VGF VGF_HUMAN 1

Pro-SAAS PCSK1_HUMAN 1

Prostaglandin-H, D-isomerase PTGDS_HUMAN 1

Psoriasis susceptibility 1 candidate gene 2 protein PS1C2_HUMAN 1

Good M.D.Molecular & Cellular Proteomics 9:2424 -2437, 2010.



Diyabetik Nefropatide Bioinformatik:

Proteomik/Peptidomik/CKD 273

>
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Center 1 2 3 4 5 6 7 8 9 80 7079 B0-e0 £0-59 4049 30-39 =29
eGFR, miimin/1.73m?
Model covariates® HR for the CKD273-classifier Area under ROC
in the model (95% CI; P-value) (95% CI; P-value)
be CKD273-classifier 2.64 (1.57—4.43; 0.0002) 0.56 (0.52-0.60; 0.007)
2 CKD273-classifier, UAER, eGFR, 272 (1.61-4.6;0.0002) 0.76 (0.70-0.81; <0.0001)
3" CKD273-classifier, UAER, eGFR, age, HDL 2758 (1.64—4.72; 0.0001) 0.79 (0.74-0.83; <0.0001)
4 CKD273-classifier, UAER, eGFR, age, HDL, systolic blood pressure, HbA, 2.47 (1.42-4.32: 0.0015) 0.79 (0.75-0.84; <0.0001)

smoking, gender, antihypertensive treatment

Claudia Pontillo1,2 Nephrol Dial Transplant (2017) 32: 1510-1516
Lindhardt M. ve ark.Nephrol Dial Transplant (2017) 32: 1866-1873
Siwy J. ve ark. Nephrol Dial Transplant (2014) 29: 1563-157



Diyebetik Nefropatide Bioinformatik:
Proteomik/Peptidomik

A

155 search results generated from
Pubmed database

— 117 total studies excluded because:

- 29 wera review papers

- 21 used experimantal models

- 56 did nol use mass spectromelry
technigues in diabetes

- 10 covered unrelated lopics

- & sludied the effect of treatment on the
urinary prateome and paptidome

34 studies sereened

= 3 (otal studies excluded because:
- 1 did not measure relative abundance
- 1 studied glycated peptides
- 1 described weak methodology

3 siudies included and summarized
in Supplemantary Tabla 1

IDENTIFICATION OF PROTEIN-PROTEIN
E EXPRESSION
otz | | PRCKDBOGEA | | TERACTON
PROCESSES NETWORK
. & fotal of 76 A lotal of 76
n p;ﬁ“ﬁfﬁ:ﬁ;‘;:m differentially excrated differentially excreted
Tabla 1 ) prateins in diabefic proteins in diabeic
\/ kidney disaase kidney disease
HUMANPRATEIN ATLAS* é':d'
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Ao by STRING
BiNGo "
FIGURE §
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umMoD*

Van,J.A.D. ve ark. J Am Soc Nephrol 28: 1050-1061, 2017.



Diyabetik Nefropatide Bioinformatik:
Proteomik/Peptidomik

NODES EDGES
Uncomplicated  Level of Envichment — Lower Number of Shared Proteins between Nodes of Uncomplicated DM
- DM == Greater Number of Shared Profeins between Nodes of Uncomplicated DM
0‘ — Fewer Number of Shared Proteins between Nodes of Incipient DN
e e High == Greater Number of Shared Proteins between Nodes of Incipient DN
Coagulation

Response to Regulation
jcal Stimul
Chemical Stimulus Endocytenis of Fiorinolysis Adhwon

Lo

Macromolecular
Organization

Regulation of
Wound Healing and

Van,J.A.D. ve ark. J Am Soc Nephrol 28: 1050-1061, 2017.



Diyabetik Nefropati Tedavi

Diyabet Mellitus l
Kan Basinci x Glisemik

trol
Kontrolu | Mikroalbﬁmim‘jri Kontro

/J/ Makroalbummum
Y P  soLT?
| orH da Azalma inhibitorleri

h|

Son Donem Bébrek Yetmezligi |

Kardiyovaskiiler Hastalik

Kardiyovaskiiler Olim




Diyabetik Nefropati Tedavi

Medication & recent studies

Action mechanism/molecular targets

Study population/effects on renal outcomes

Glucose-lowering agents
SGLT2 inhibitors:
Empagliflozin
(EMPA-REG OUTCOME)™®

Canagliflozin (CANVAS)”

GLP-1 RAs:
Liraglutide (LEADER)'"?

Semaglutide (SUSTAIN-6) 4

DPP-4 inhibitors:
Linagliptin'®”

Saxagliptin
(SAVOR-TIMI 53 trial)'®®
Thiozolidinediones:
Rosiglitazone'"®

Inhibition of SGLT-2 to decrease
glucose reabsorption

Inhibition of SGLT-2 to decrease
glucose reabsorption

Enhance GLP-1 expression to increase
insulin secretion

Enhance GLP-1 expression to increase
insulin secretion

Inhibition of DPP-4 to preserve GLP
effect

Inhibition of DPP-4 to preserve GLP
effect

Activation of PPARy to increase
insulin sensitivitv of tissue

Type 2 DM and high CV risks

Lower rates of incident or deteriorating
nephropathy, doubling of serum creatinine
level and RRT.

Type 2 DM and high CV risks

Possible benefit with progression of
albuminuria, reduction of eGFR, need of
RRT and death from renal causes.

Type 2 DM and high CV risks

Lower rates of progression and development
of DKD

Type 2 DM and CV risks or CKD stage3
Lower rates of new or deteriorating
nephropathy

Type 2 DM with microalbuminuria or higher
and receiving stable dose of RAAS inhibitors
Reduction in albuminuria

Type 2 DM with albuminuria

Improved albuminuria

Type 2 DM with albuminuria
Decreased albuminuria



Medication & recent studies

Action mechanism/molecular targets

Study population/effects on renal outcomes

Other novel agents

Phosphodiesterase inhibitors:

Pentoxifyl[inem'a. 110,112

(PREDIAN trial)

Vitamin D analogs:
Paricalcitol """
(VITAL study)

Pyridoxamine''”
Endothelium A

receptor antagonists:
Atrasentan'”

Protein kinase C inhibitor:

Ruboxistaurin'*’

Sulodexide '**

TGF-pB blockade
Pirfenidone'#?

Anti-inflammation
Bardoxolone methyl'*®

JAK inhibitor:
Baricitinib?®

Inhibition of cell proliferation, kidney
inflammation and accumulation of
extracellular matrix

Inhibition of RAAS

Remove free radicals and carbonyl
products; block synthesis of AGEs

Selective endothelin receptor A
antagonist

Inhibition of protein kinase C-B and
reduce of oxidative stress

Restores the anionic heparan sulfate
charges on the glomerular basement
membrane

Antagonize MAPK pathway to
attenuate EMT and fibrosis

Activation of Nrf2 and inhibit NF-xB
pathway

Selective JAK-1 and JAK-2 inhibitor to
reduce innate immune response in
kidney cells

Non-steroidal minerocorticoid antagonist:

Finerenone'*”

Inhibition of RAAS

Yamazaki T. ve ark

Type 2 DM and CKD stage 3—4 with RAAS
inhibitors

Less decreased in eGFR; higher reduction of
albuminuria

Type 2 DM and albuminuria with RAAS
inhibitors

Reduction of albuminuria

Type 1 and type 2 DM with overt DN
Significant reduction of the changes of
serum creatinine

Type 2 DM and CKD stage 2—3

Reduced albuminuria

Type 2 DM and albuminuria

Reduced albuminuria and maintain eGFR
Type 1 and type 2 DM with albuminuria
Reduced albuminuria

Animal study
Reduce the decline of GFR

Type 2 DM and impaired renal function
No influence of albuminuria

Type 2 DM and DKD
Reduced albuminuria

Type 2 DM and albuminuria with RAAS
inhibitors
Reduced albuminuria

. Diabetes Metab J 2021:45:11-26



Multifactorial intervention has a significant effect [ 0 Chack ror updates |
on diabetic kidney disease in patients with type 2

diabetes OPEN

Kohjire Ueki', Takayoshi Sasako”, Yukiko Okazaki™?, Kana Miyake”, Masaomi Mangaku®, Yasuo Ohashi®,
Mitsuhiko Moda®”, Takashi Kadowaki™™* and the J-DOIT3 Study Group

| Standart (1271) | SikiKontrol (1269) | p

HbAlc (%) 7,20 6,79 < 0.0001
Sistolik KB 128,7 123,4 < 0.0001
LDL 103,7 85,5 < 0.0001

0.51
HR, 0.68; 95% CI, 0.56 to 0.82; P < 0.0001

0. 34

Conventional Therapy

Cumulative Incidence

Intensive Therapy

1259 1203 1163 1121 1081 1052 1023 980 654 259
1265 1208 1161 1109 1087 1003 964 907 538 245

o 1 2 3 a 5 B 7 8 s 10
Duration (year)

Kidney Int DOI:https://doi.org/10.1016/j.kint.2020.08.012



Eve Gotiirilecek Mesajlar

* Albiiminiiri élgiitleri degistirilmeli

* Fenotipler (normoalbiiminirik diyabetik bébrek
hastaligi) unutulmamals

» Albiiminiiride ve 6FH'da yillik degisim takip edilmeli
* Klinik ongérdiiricileri risk belirlemede kullanilmals

* Tedavide hedeflere ulasiimali



Eve Gotiirilecek Mesajlar:
Gelecekte Neler Olacak?

 Genetik ongordiiriiciilerinin risk belirlemede kullanimi

» Albdmin digi yeni dngordiriciler: proteomikler
(Idrar podocinmRNA, CKD273 vb) kullanimi

* Fizyopatolojiye yonelik ilag tedavilerin kullanimi

* Bireysellestirilmis tedavilerin kullanimi



Early detection of diabetic kidney disease by urinary
proteomics and subsequent intervention with
spironolactone to delay progression (PRIORITY):

a prospective observational study and embedded
randomised placebo-controlled trial

£ 707 8
g 60
z lE_
o 50
£ w
S 30 ya =
a5 — Low nsk particpants o
204 ——High risk participants s
i Hazard ratio 2.48 (95% C11-80-3-42) 7
a Log-rank test p<0.0001 E
0 T T T T &
0 1 2 3 4 =
Number of participants g 30+ — Placebo
Highrisk 216 189 157 63 13 5 SpEI;nDi —
Low risk 1559 1482 1200 394 47 =g
Hazard ratio 0-81 {95% (1 0-49-134)
B Ly Log-rank test p-0-41
100 0
i 0 1 1 3 ) 5
Time (years)
80+ Number of participants v
z 70 Participantson 102 93 79 33 6 4
T ol placebo
< Participantson 107 86 74 5 7
é A spironolactone
< 40
| =4
1)
& 30
20
i Harard ratio 3.93 (95% C 2.81-5:50}
7| Log-rank test p<0.0001
o T T T T 1
0 1 2 3 4 5
Time (years)
Number of participants
Highrisk 184 165 138 54 10
Lowrisk 1423 1406 1142 gLl 45

Tafte N. ve ark.Lancet Diabetes Endocrinol2020; 8: 301-312



