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DIYABETIK NEFROPAT]

* Diyabetik nefropati, cogunlukla intraglomerdler arteriollerin hasarina
bagli olarak progressif bobrek fonksiyonlarin bozulmasi ile ortaya
citkan tablodur



* Diyabetik Nefropati
-Tip1DM %25-40

e Tip2DM %5-40
—Tanida mikroalbuminuri =%20

e Standl E Diabetologia 1993; 36:1017
 —Hemodiyalizdeki diyabetlilerde Tip 2 DM orani > %80



* spot idrar alb/kr orani ( UDDK ) * 24 saatlik idrarda

* Mormal <30 mg/g kretain * Normal 30 mg/24 s
- Yiiksek > 30 mg/g kreatin  MikroalbUminuri 30-300
) mg/24 s

* Proteinuri >300 mg/24 s



Diyabetik nefropati etiyopatogenez

* Kan sekeri kontrolu

* Genetik yatkinlik

* Hipertansiyon

* Sigara

* Obezite

* Yas

* OKS kullanimi

e Riskli gruplar hispanikler, pima yerlileri



DN patogenez-patoloji

Patogenez Patoloji

" Hucre ici sinyal molekiulleri e Glomerulopati

Buyume faktorleri — Mezengial proliferasyon

Sitokinler

— Bazal membran kalinlasmasi
— Glomeruloskleroz

Artmis kan akimi ) e Diffiiz
. - = - ' NEFROPATI - . . E
Renin anjioensin | \ - * Nodiler (Kimmelstiel-Wilson
sistemi 1 ’

h lezyonu)
<u

o e Tubulopati

Hiperglisemi ' . Vaskl'_]lopati
lleri glikasyon son drunleri

Oksidatif stress




DN SINIFLAMA TDDK KILAVUZ 2015

Tanim

Normal veya artmis GFR ile bobrek hasari

Hafif azalmis GFR ile bobrek hasari

Orta derecede azalmis GFR

Ciddi derecede azalmis GFR

Son donem bobrek yetmezligi

GFR (ml/dak/1.73 m2
vicut yuzeyi icin)

> 90

60-89
30-59

15-29
< 15 veya diyaliz



Normoalbliminurik diyabetik nefropati

* GFH" nin 60 ml/dk dan daha diistik oldugu buna karsilik idrarda
albumin atiliminin normal oldugu tabloya normoalbiminurik

diyabetik nefropati (DN)



Normoalbliminurik diyabetik nefropati siklig

* Tip 1 DM lu olgularda DCCT-EDIC % 23.6

* Tip 2 DM lu olgularda
* DEMAND % 35.1
* NEFRON % 56.5
* RIACE %56.5
* ADVANCE %61.6
 IDDM %55.0



DEMAND

* 24151 olgu
e 11.833 kreatin degeri mevcut 11573 olgu tamamlanmis

* Normoalbiminurik DN sikhgi % 35.1

 Normoalbuminurik 6072 olgudan 1044 KBH (%17)
e MikroalbUiminurik 4409 olgudan 1207 KBH (%27)
 Makroalbiminurik 1092 olgudan 335 KBH (%31)



NEPHRON(National evaluation of the Frequency of
Renal Impairment Co-existing with NIDDM)

* 3893 Tip 2 DM li olgu
* %23 .1 GFH > 60 ml/dk

* % 55 normoalbuminuri



UKPDS 74

* % 38 olgu albuminuri
* % 29 olgu bobrek yetmezligi
* % 51 olgu GFR <60 ml/ dk ve normoalbuminurik

Retrakaran R Diabetes 2006 1832-9



DCCT-EDIC
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Diabetes care 2010 1536-1543



ETIYOPATOGENEZ

e Renal iskemi
e iskemik vaskiler hastalik
e Kolesterol mikroemboli

* Intertisyel fibrozis
* Genetik egilim
* RAS blokaiji



Genetik egilim

* PKC B gen polimorfizmi sikhginda artis

Schimizu M Clin Exp Nephrol 2014 305-312Met



RAS Blokaj!

* RAS blokajinin artmasiyla normoalbuminurik diyabetik nefropati
sikhgr arasinda iliski

* RIACE calismasinda albuminurik olgularda daha fazla RAS blokaji

Schimizu M Clin Exp Nephrol 2014 305-312Metni buraya y



RAS BLOKAIJI

<60 ml/dk GFH ve
normoalbuminuri

RAS kullanimi
Kullanmayan 11/43 Klinikte baglanan daha 6nce kullanan
(% 26) 15/43 (% 35) 17/43 (% 40)

Mikro ve makro alb den normoalb
dénisim 6/15 Degisiklik olmayan 9/15

Maclssac R Diabetes care 2004 195-200



RENAL ISKEMI

* 325 Tip 2 DM'lu olgu
* Dopler USG ile rezistans indeksi olcim

* Tek nefron dizeyinden daha cok tum bobrek diizeyinde arteryel
direnci 6lcuyor

* Renal arter stenozunu degerlendiremiyor
* Intrarenal arteryel rezistans indeksi ile GFR arasinda ters iliski

Maclsaac R Diabetes care 2006 1560-1566
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NormoalbUminurik tip 2 DM |u olgularda

renal yapi

* 8 normoalbliminurik Tip 2 DM
* 6 mikroalblUminurik Tip 2 DM
e 17 makroalbUminurik Tip 2 DM

Ekinci E, Diabetes care 2013 3620-26



GBM thickness (on EM, nm)

Patient study ~ Floretto GSscore  Mesangial ~ TA/IF Arteriolar ~ Arteriosclerosis ~ NR males 250-430 nm,
number category ICC ~ (0-3)  expansion (0-3) (0-3) hyalinosis (0-3) (0-3) females 230-395 nm Summary
Not DN, mild IgA nephropathy,
| Cl U 1 (0 0 (0 0 244 WNR no cause for renal impairment found
2 cl U 2 0 l 1 1 # Mild nonspecific changes, not DN
3 2 I l 3 2 3 2 # Typical advanced DN
4 2 l 1 ! 1 1 276 WNR Typical early DN
5 2 I l | 0 | 2 321* ULN Typical early DN
6 C3 U | 0 1 /) 1 260 WNR Renovascular, not DN
! 3 U | 0 ] 0 2 253 WNR Renovascular, not DN
Atypical DN, mild glomerular changes + severe
8 a1 3 l 3 l 3 395 >normal vascular and tubulointerstitial disease

C1, defined by normal or near-normal histology; C2, defined by histology reflecting typical DN with predominantly glomerular changes; C3, defined by atypical histology, with disproportionately severe interstitial,
tubular, or vascular damage and few orno glomerular changes; ICC, 2010 Intemnational Consensus Classification of DN; NR, normal range; U, unclassified; ULN, upper limit normal; WNR, within normal range. Normal
range of GBM on EM reference (29). #EM not performed. *On EM, GBM had abnormal homogenized quality highly suggestive of DN.
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Ekinci El diab care 2013 3620-6



(2]

* NormoalbUminurik olgularda
klasik DN aksine vyas,
hipertansiyon ve intrarenal
vaskuler hastaliga iliskin
patolojik bulgular mevcut

Ekinci El Diab care 2013 3620-
3626



* 105 normoalbliminurik Tip 1 DM
* 82 olgu Kr klirensi 2 90 ml/dk
23 olgu kr klirensi< 90 ml/dk

Diabetes 2003 1036-40
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Cohen diyabetik rat

* Tipik glomeruleroskleroz
* Albuminlri saptanmiyor
* Nonproliferative diyabetik retinopati

Diabetes 2005 1487-1492



* 8 GFR dusuk normoproteinurili olgu
* 19 normal GFR ve normoproteinurili olgu
e 7 normal GFR mikroalbuminurili olgu
e 7 dusik GFR mikroalbuminurili olgu

* normoproteinurik dustk GFR ile mikroalbuminurik disik GFR i
olgular benzer glomeruler yapi gosteriyor ( klasik DN)

Lane PH Diabetes 1992 581-6



NGAL( notrofil gelatinaz iliskili lipokalin)

* Klinik ve deneysel nefrolojide tubuler biyobelirtec

e Akut tubuler hasar géstergesi

* Tehlikeli durumda bobrek tubuler hlicrelerinde saatler icinde yukselir
* Otozomal PKB ve glomerulonefrit etyopatogenezinde rol oynuyor



* Diyabetik hastalarda daha yuksek

* SNGAL Hbalc duzeyiyle dogrusal orantili
e AlbUminuri ile dogru orantili

* SNGAL 77.4 ng/ ml %88 ozglillik
 UNGAL 9.3 ng/ml % 100



* 260 Tip 2 DM |u olgu

* Bobrek biyopsisi ile kanitlanmis diyabetik nefropati
e 8.1vilizlem

* 95 olgunun idrar albimin atilim kayitlari mevcut

* 10 ( %10.5 )normoalbuminuri

* 31 (% 32.6) mikroalblUminuri

* 54 (% 54.9) makroalbUminuri

* Dm suresi 11.9+ 7.1 vyl

* % 79.5 retinopati

Schimizu Diabetes care 2013 3655-3662



N leli_‘;llbu]:1 murna
(normal proteinuria)

Micro-/macroalbuminuria
(mild/severe proteinuria)

P for normo (normal) vs,
T |\'ml|d Vmacro (severe)

eGFR =60 eGFR <60

Wi = Rl
ml/min/l.73 m™ mU/min/1.73 m

eGFR =60

eGFR <60

eGFR =60
mb/min/l.73 m* mU/min/l.73 m* mlUmin/1.73 m* mUnin/1.73 o

eGFR <60

R
Clinical parameters
Age (years)
Male
Serum creatinine (mg/dL)
eGFR (mU/min/1.73 m?)
Hemarturia
Diabetes duration (years)
Diabetic retinopathy
HbA;: (%)
HbA,. (mmol/mol)
BMI (kg/m®)
Systolic blood pressure
{mmHg)
Diastolic blood pressure
(mmHg)
Total cholesterol (mg/dL)
Hemaglobin (g/dL)
2athological parameters
Diffuse lesion (0-4)
Nodular lesion
Exudative lesion
Mesangiolysis
IFTA (D=3}

Interstitial inflammation (0-2)

Arteriolar hyalinosis (0-3)
515 (02

Arterioscler
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220+ 48

139

62.1 * 9.677%
65.5
1.9 + 15
36.4 + 15,57+
51.9%
13.1 + 88+
87.9
7.4 % 2,07t

Sl 23

1352 3.4%

146.9 = 21.07+

768 * 124
227.6 = 100.6
11.1 = 2.2%%

Q.10 0.74
027 0.15
0.95 <0.01
0.81 <0.03
<(.01 <0.01
0.21 <0.05
<0.01 <0.01
0.53 0.35
0.53 0.35
0.07 0.34
0.31 =0.01
0.26 0.9]
0.07 0.31
<(0.05 <20.01
<<(.01 <0.01
<0.01 <0.01
=<{.01 (.01
<0.01 <0.05
<(0.03 0.41
0.61 <0.05
Q.07 0.33
<0.01 <0.05

Tubulointertisyel degisiklikler
Arterioskleroz

Intertisyel inflamasyon
Arterioler hyalinozis

Schimuzu M Diabetes care 2013 3655-62



NormoalbUminUrik DN olgularin klinik
ozelllikleri

e Kadinlarda

Diyabet suresi kisa olanlarda
Retinopati
Noropati

Sigara icme

HbA1C

Trigliserid
Hemoglobin

HDL- K dizeyleri
lleri yas

Metabolik sendrom



GFR< 60 ml/dk albuminuri ( NEPHRON)

* Hipertansiyon

* Retinopati

* Makrovaskuler hastalik

* Birinci derece akrabada KBH

Tomas MC Diabetes Care 2009 1497-1502



GFR< 60 ml/dk normoalbiminuri ( NEPHRON)

* Hipertansiyon

* Retinopati

* Makrovaskuler hastalik

* Birinci derece akrabada KBH ile ilgi yok

Tomas MC Diabetes care 2009 1497-1502



UKPDS 74 GFR azalmasi belirtecler:

e Kadin

e Dusuk bel cevresi 6lcimu

e Insilin duyarliliginda artma
* Yas



UKPDS 74 albUminuri belirtecler:

* Erkek

* Sigara

* Artmis bel cevresi

* TG, LDL-K yuksekligi
* HbalC yuksekligi

* Retinopati dykisu

* BK sayisinda artma



Tip 2DM lu olgularda normoalbuminarik

hobrek hastalioi

=l
= mulfEmlrn e L=—8 mlfmin per
.73 oo™ L. +3 oo™ g

[ =T =F —_—
Fomaic saibjoacts T4k L £ 1 =1 [k E) (B
Apre (yoarsk =0 - O = 6F 9 — §i0O =% = - B
ik te= dorallese (e Es= 0% -+ F_ ) A X = F 3 (3 R f B
B3l (kg™ ) FBHB 9 == =5 3 FO O = = g B5-+1
Biales wwakcl i ienercse s 9= = a0 LT 1y = O & 0y o o ™
Femaie walstk clincurmieresce Tl OF e = 1 J- & s = 1> FS5<FH
=iy e M= e B = | - S5TS
SmoEing = B o I = B o | L1 T S 7
Swshirlasc Blhoasd pressoans (sl E S O == g W 540 = F5 f (Bt
Miasiolsc hiloeasrd] peessore= g H e BESO0 = 1F % =270 = 16492 1_4AHH1
Eiv e s AT (== 72 = T =) 30
R AS TR -1 _B% {0 X—4=) IE. 41 5 —%F_ 72 i =
SR £S5 F Oy = F P B 74 = F 5% e F=a
Faslimg plEaemmmas placose (i) L3S = T x 14+ = F6._.7 =T
Chodfrsherced (il

T o =d 2O0= = RO FXF o =F D (Bl

EFEOAL 5.4 = 11.93 4.9 = A6 B FHRB

Lol LFF T = ¥ T B30 = 5.0 -0 e
T Al ricEes Crmgal 1=E (=540 17 (7 —=41F] (BN
LUAE rate (e S i1 2= 5 235 (1—17) =1
Creabtlmlees (sfcEl s L0 =0 = T .22 fih o
ci - FE Omblmin per 1735 e B=E 00O F—1B8G =) e T (RS- E e, 1 Bl —_—
Blfctabesilc =ymad rormee HHOE (T2 == fE1 O CF

diabetes care 2007 30 1998 2000



 NHANES IIl % 13 eriskin tip 2 DM li olguda GFR < 60ml/dk

* KBH i % 30 olguda
e Diyabetik retinopati yok
e idrar albimin atilimi normal

Kramer HJ, JAMA 2003 3273-77



KLINIK GIDIS DCCT EDIC

No Sustained GFR<60 Sustained GFR<60
N=1350 N=89
15
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|IIII|II-I|1II||II|I|Illrllill|Il|||l|r||||l||IFII{III|||III|
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N-

: DCCT-EDIC Follow-up Year
1439 1434 1431 1414 1396 1377 1353 1337 1294 1211 656 238 198



DCCT EDIC GFR AZALMASI

* Normolbuminurili % 1.2

160 4

e MikroalbUminuri % 1.8

140
Microalbuminuria

S . * Mikroalbuminuri 6ykisu %1.4
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DEMAND (Developing Educationon Microalbuminuria
forAwareness ofRenal and Cardiovasculer risk in Diabetes)

* 24151 olgu

(KD 1 Normoalbuminuria ~ Microabuminuris  Macroabumimri
e 11.833 kreatin degeri mevcut
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e MakroalbUminurik 1092 Unknoinn ASEE i i

olgudan 335 KBH (%31)



KLINIK SEYIR
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Schimizu M, Diabetescare 2013 3665-72



Klinik Gidis

N nn‘.‘n};ﬂbu]‘.‘. muria

1al proteinuria)

Micro-/macroalbuminuria
(mild/severe proteinuria)

P for normo (normal) vs,
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R
Clinical parameters
Age (years)
Male
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eGFR (mL/min/1.73 m?)
Hemarturia
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Diabetic retinopathy
HbA;: (%)
HbA;. (mmol/maol)
BMI (kg/m®)
Systolic blood pressure
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Diastolic blood pressure
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Total cholesterol (mg/dL)
Hemaoglobin (g/dL)
2athological parameters
Diffuse lesion (04}
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Exudative lesion
Mesangiolysis
IFTA (D=3}

Interstitial inflammation (0-2

Arteriolar hyalinosis (0-3)
Arteriosclerosis (0-2)
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768 +12.4 26
227.6 = 100.06 0.07
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(.61
.07
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0.74
0.15
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<0.05
0.35
0.35
0.34

<001

091
0.31
(.01

<0.01
<Q.01
<0.01
<0.05

0.41
<005
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<0.05

* Glomeruler lezyonlarda

* Intertisyel fibrozis ve tubuler

atrofide mortalite ve SDBY daha

yluksek

Schimuzu diabetes care 2013 3665-72



KLINIK SEYIR

Normoalbuminuric Albuminuric P Microalbuminuric Macroalbuminuric
n 15 74 36 38
AER (mg/24 h) 207+62 712 + 876 0.003 123.7 787 1270 +.022*%
Serum creatinine (pmol/) 122 + 27 160 + 71 0.04 135 + 44 183 + 841
% Serum creatinine <120 pmol/l 71 33 0.006 35 30
lsotopic GFR (mbmin per 1.73 m?) 47.5 £ 159 452 +31.4 079 51.8 3274 39.0 =336
MDRD e-GFR {ml/min per 1.73 m?) 45689 04 +137 0.17 38+ 122 37.2 %145
Correlation between MDRD e-GFR and = (.69, r=045, r=1053 r=1034
isotopic GFR P <0005 P <0001 P < 0.001 P<0.05

% MDRD estimations within

lsotopic GFR £ 10% 26 24 0.84 22 26

[sotopic GFR = 30% 73 a0 0.56 61 &0

Isotopic GFR = 50% 86 79 0.72 53 76
Sex (% female) 66 40 0.058 52 20+
Dhabetes type (% type 2) 80 75 0.48 73 76
Age (years) 68+ 0 6+x12 017 6511 62 + 13
Diabetes duration (years) 14+5 19+ 11 0.06 19 = 12 129+ 10
BMI [kg,“m_"'.‘ 237.0+45 Ha+43 0.89 .7 o B e 8 67 +43
ALC (%) 9.0*+113 B5*16 0.31 8.6+ 17 85+240
Cholesteral (g/1) 137 2067 210+ 0448 0.07 203+038 216 056
LDL cholesterol (g/) 1.26 +0.46 .19 + 040 0.54 L14+0.32 1.25 + 0.47
HDL cholesterol (g/1) 064+ 028 0.52 = 0.17 0.04 0.56 = 0.19 0.49 + 0.15*
Trglveerides (g/h) 1.91 + 1.86 176 £ 1.00 0.67 1.56 + 0.09 196+ 1.23
Systolic blood pressure (mmHg) 143 + 16 147 £ 19 047 145+ 19 148 + 19
Dastolic blood pressure (mmHg) 79+8 8110 0.56 79%9 83+ 10
Mumber of antihypertensive drugs 25+18 24+12 0.68 22+10 25E 13
% on ACE inhibitors 40 59 0.25 69 50
% on angiotensin 2 receptor inhibitors 20 16 0.71 16 1T
Hemoglobin level (g/dl) 133+ 14 123+14 0.01 126+13 120+ 14
% With previous cardiac event 13 38 0.058 3l 46
% With diabetic retinopathy 26 66 0.01 al* TI*
% Cigarette smoking 20 52 0.054 1 63*

* 89 Tip 2 DM

* 15 normoalbUminurik

J Diabetik retinopati sikhgi
HDL ve Hb dizeyi yuksek (rigiiauv,

diabetes care 2034-9)
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S ormaatbuminari | mikroalbumingn | makroatbuminiri
n 15 36 38

izlem (ay)

AER mg/24 s

Kreatin umol/I

GFR MDRD mg/dk

Dializ baslama

Olim

40 £8

18+9

123 +25

45.8 £8.5

38 £11

271.1.4342.2

142+ 44

43+12.8

37 13

1508.31+417.4

265 £107

29.5+21.1

10
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* Normoalbuminurik ancak saptanabilir idrar albUmin
atilimi olanlarda Kardiyovaskuler risk artiyor
(BE N E DICT) (Ruggegenti P J Am soc nephrol 1717-1724)

* Normal ancak saptanabilir idrar albimin atilimi
olanlarda GFR de hizli disme KVH riskinde artis

Babazono T, 2009 1518-20)



SONUC

 Normoalbuminurik diyabetik nefropati azimsanmayacak bir oranda
e Etyopatogenezi tam olarak acik degil
e Retinopati saptanmayan KBH i olgularda, kadinlarda dikkat edilmeli

* Klinik gidis albuminurik olgulara gére daha selim olsa da saptanabilir
albimin atiliminin  ve hizli GFR azalmasinin KVH risk etkeni oldugu
unutulmamahidir



