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Fokal Segmental Glomeriiloskleroz (FSGS)

Farkh nedenlere bagli olarak gelisen glomerul hasarinin ortak histopatolojik bir
bulgusudur.

Ozel bir hastaliktan cok histopatolojik bir tablo => podositopati

Podositlerdeki islevsel veya yapisal hasar sonucu proteintri gelisir ve tipik olarak
immun birikim gorilmez.

Eriskinlerde nefrotik sendrom % 10-35 siklikla FSGS’ye bagh gelisir. Ancak, son
yillarda sikhgi giderek artmaktadir.

Bose B, Cattran D; Toronto Glomerulonephritis Registry.. Glomerular diseases: FSGS.
Clin J Am Soc Nephrol 2014; 9(3): 626-32.



Fokal Segmental Glomeriiloskleroz (FSGS)

Erkekler kadinlara oranla iki kat daha fazla etkilenmektedir. Son donem bobrek
yetmezligi (SDBY) gorilme sikhigi erkeklerde daha fazladir.

Hastaligin erken donemlerinde sadece bazi glomeriiller segmental olarak
etkilenirken, diger glomeruller normaldir.

Hastalik ilerledikge diffiiz ve global glomeriloskleroz gelismektedir.

FSGS, birincil (primer) glomeril hastaliklari icinde SDBY’nin en sik nedenidir.

Jefferson JA, Shankland SJ. The pathogenesis of focal segmental glomerulosclerosis.
Adv Chronic Kidney Dis 2014; 21(5): 408-16.



Etyoloji & Patogenez

Podosit yapisindaki degisiklikler hastaligin temel yapisal bulgusudur. Podosit
hasarina yol acan durumlar;

- genetik mutasyonlar
- dolasimda gecirgenligi artirici faktorler
- glomerduler hipertansiyon ve hiperfiltrasyon

Birincil (primer) FSGS hastalarinin cogunda glomerdiler hiicre hasarinin
dolasimdaki (gegirgenligi artirici) faktorlere bagli oldugu disinilmektedir;

- sSUPAR (soluble urokinase type plasminogen activator receptor)
- hemopeksin

- vaskuler endotel biylime faktori

- kardiyotropin benzeri sitokin-1

Angioi A, Pani A. FSGS: from pathogenesis to the histological lesion. ] Nephrol 2016; 29(4): 517-23.



FSGS - Siniflandirma

. Birincil (primer) FSGS

. ikincil (sekonder) FSGS

1) Ailesel FSGS (genetik mutasyonlar)

4) Adaptif yapisal islevsel cevap

NPHS-1-nefrin
NPHS-2-nefrin

A. Azalmis Bobrek Kitlesi
Oligomeganefronia

TRPCE Tek tarafl renal agenezi
a-aktinin . .
Renal displazi
APOL1 Reflli nefropatisi
WT1 Kortikal nekroz sekeli
Inf-2 Cerrahi renal ablasyon
PLCE1 Kronik allograft nefropatisi
islevsel nefronlarda azalmanin oldugu ilerlemis bébrek hastaliklari
2) Viriisler ile iligkili FSGS
B. Normal Bébrek Kitlesi
HIV
Parvovirus B19 . .
Hipertansiyon
SV40 Obezite
cMmv

3)

llag toksisitesi

Heroin

Pamidronat
Lityum
interferon-a
Sirolimus

Anabolik steroidler

Kim JS, Han BG, Choi SO, Cha SK. Secondary Focal Segmental Glomerulosclerosis:
From Podocyte Injury to Glomerulosclerosis. Biomed Res Int 2016; 2016: 1630365.

Orak hiicreli anemi
Ateroemboli
Siyanotik konjenital kalp hastaliklari



Klinik

Eriskin hastalarin % 50-70’inde nefrotik sendrom gorulir.

Odem en sik saptanan bulgudur. Secici (selektif) olmayan proteiniiri vardir.
ikincil (sekonder) durumlarda proteiniiri diizeyi genellikle daha dusiiktiir.
Kompleman diizeyleri ve immunoserolojik testler olagandir.

Tani aninda hastalarda hipertansiyon, mikroskopik hematiiri veya glomeriiler
filtrasyon hizinda diisiis gorulebilir.

Korbet SM. Clinical picture and outcome of primary focal segmental glomerulosclerosis.
Nephrol Dial Transplant 1999; 14 Suppl 3: 68-73.



Patoloji
- Istk Mikroskopi -

* Glomerillerin % 50’sinden azinda
(fokal) ve yumagin bir kisminda
(segmental) skleroz gorilir.

* Segmental sklerotik lezyonlar siklikla
Bowman kapsuline yapisiklik gosterir.

* Tubdulointerstisyel alanda hastaligin
siddeti ile iliskili olarak atrofi ve
fibrozis goraldr.

e Arteriyoler hiyalinozis ve intimal
fibrozis eslik eden diger bulgulardir.

Sethi S, Glassock RJ, Fervenza FC. Focal segmental glomerulosclerosis: towards a better understanding for the practicing nephrologist.
Nephrol Dial Transplant 2015; 30(3): 375-84.
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Patoloji
- Immiinfloresan Mikroskopi -

« Ozel bir immiin birikim paterni
yoktur.

* Normal gorinimli glomerdillerde
mezangiyal IgM birikimi, sklerotik
glomertllerde skleroz alanlarinda IgM
ve C3 birikimi gorulebilir.

* Diffiiz IgA ve IgG varliginda birincil
(primer) FSGS tanisi s6z konusu
olamaz.

Thomas DB. Focal segmental glomerulosclerosis: a morphologic diagnosis in evolution. Arch Pathol Lab Med 2009; 133(2): 217-23.
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Patoloji
- Elektron Mikroskopi -

* Podositlerin ayaksi ¢ikintilarinda
diizlesme ve silinme saptanir.

* Segmental sklerotik alanlarda kapiller
bazal membranlar kalinlasmis ve
kivrimlagmistir. Liimen obliteredir.

e Kopuksu hcreler, lipid damlaciklari,
fibriler yapilar ve elektron yogun
birikimler gorilebilir.

* Lezyon kroniklestikce selltilarite azalir,
adezyon ve skleroz gelisir. Mezangiyal
matriks artar.

Sethi S, Zand L, Nasr SH, Glassock RJ, Fervenza FC. Focal and segmental glomerulosclerosis: clinical and kidney biopsy correlations.
Clin Kidney J 2014 ; 7(6): 531-7.
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Morfolojik Alt Turler
- Columbia Siniflamasi -

PATHOLOGICAL CLASSIFICATION OF FSGS

D’Agati V et al. AJKD 2004

D'Agati VD, Fogo AB, Bruijn JA, Jennette JC. Pathologic classification of focal segmental
glomerulosclerosis: a working proposal. Am J Kidney Dis 2004;43(2): 368-82.
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Klinik Seyir

* Prognozu etkileyen faktorler;

- ilk tan1 aninda nefrotik diizeyde proteintri varligi

- bobrek islev bozuklugu

- hipertansiyon

- siyah irk ‘ [ B |

- genetik faktorlerin varhgi

- erkek cinsiyet

-Yas

- histopatolojik olarak sklerotik glomerul sayisi
- Columbia siniflamasina gore ¢okme (collapsing) tip

- tibulointerstisyel degisiklikler

- hastaligin seyri sirasinda kismi veya tam remisyonun olmayisi

Laurin LP, et al. Renal Survival in Patients with Collapsing Compared with Not Otherwise Specified FSGS.
Clin J Am Soc Nephrol 2016
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Ayirici Tani

* Minimal degisiklik hastaligi
e Proliferatif glomerulonefritler

e Nefroskleroz

©
| =~

 Ge¢ donem vaskilitler

* Lupus nefriti

* Birincil (primer) FSGS tanisi icin tiim ikincil nedenler dislanmalidir.

* Aile oykisii olan ve 25 yasindan kiigiik hastalarda genetik tarama yapilmalidir.

Sethi S, Glassock RJ, Fervenza FC. Focal segmental glomerulosclerosis: towards a better understanding for the practicing nephrologist.
Nephrol Dial Transplant 2015; 30(3): 375-84.
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Bobrek Nakli Sonrasi

Tekrarlayan veya Yeni Gel

isen FSGS
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Tanim

Nativ (0z) bobrekte tanimlanan birincil (primer) glomeriler hastaligin
transplante bdbrekte de gelismesi sonucu olusan hastaliga tekrarlayan
(rekiirren) glomeriilonefrit adi verilir.

Choy BY, Chan TM, Lai KN: Recurrent glomerulonephritis after kidney transplantation.
American Journal of Transplantation 2006; 6: 2535-2542.



Tanim

Transplante bobrekte; nativ (6z) bobrekte tanimlanan birincil glomertler
hastaliktan farkl bir glomerdiler hastaligin gelismesi

veya

nativ (6z) bobrekte bir glomeriler hastalik 6ykisi olmadan transplante

bobrekte glomeriiler hastaligin ortaya ¢cikmasi yeni gelisen (de novo)
glomeriilonefrit olarak adlandirilmaktadir.

Seron D, Burgos D, Alonso A. Histology and proteinuria after renal transplantation.
Transplant Rev 2012; 26 (1): 20-6.



Kaplan—Meier Analysis of Allograft Loss Due to Recurrence of Glomerulonephritis,
Acute Rejection, Chronic Rejection, and Death with a Functioning Allograft.

1.00 e
...... \
S [ I A i s oottt SRS TR R
o 0.954
o
2
<
g £
2
c
=
v 0.854
®
N
o
s
c 0.80-
2
) =
8_ ----- Acute rejection
O 0.75- — Recurrence of glomerulonephritis
o - Death with a functioning allograft
-4- == Chronic rejection
0-00 | 1 1 1 1 1 1 ] 1 1
0 1 2 3 4 5 6 7 8 9 10
Years after Transplantation
No. AT Risk 1508 1287 1091 872 717 612 459 350 245 137 48
Briganti EM, et al. Risk of Renal Allograft Loss From Recurrent (7 Te NEW ENGLAND

Glomerulonephritis. N Engl J Med 2002;347:103-109. an ) JOURNAL of MEDICIN



https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjWjqi27_fPAhWF2hoKHcbUCyMQjRwIBw&url=https://cemileylaoztrk.wordpress.com/2014/04/03/yukari-ok/&psig=AFQjCNGFYd8rv3o4FIfdtbJ4QCbtJuct1A&ust=1477550691742390

Kaplan—Meier Analysis of Allograft Loss Due to Recurrence of
Glomerulonephritis, According to the Type of Glomerulonephritis.
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Bobrek Nakli Sonrasi Bobrek Nakli Sonrasi
Tekrarlama Orani (Klinik) Greft Kaybi Orani

Ig A nefropatisi % 13-46 % 2-16
FSGS @ % 20-50 % 13-20
MPGN

Tip | % 20-25 “ % 15
Tip Il % 80-100 % 15-30
Membran6z nefropati % 10-30 % 10-15
ANCA iligkili GN ~% 17 % 6-8
SLE % 2-9 % 2-4
Anti-GBM Nadir Nadir

Choy BY, Chan TM, Lai KN: Recurrent glomerulonephritis after kidney transplantation.
American Journal of Transplantation 2006; 6: 2535-2542.



Tekrarlama Orani

Hastalik Patolojik Klinik + Patolojik
Membrandz nefropati % 7-44 % 10
FSGS @ % 30-50 % 30
IgA nefropatisi % 9-61 %5
HSP % 80 % 30-40
MPGN % 27-65 % 40 (tipe gore degisir)
HUS - TTP % 60 aHUS: genetik anomaliye gore
degisir
TTP: ¢ok nadir
SLE - APLS % 50 - ? ¢ok nadir
ANCA iligkili vaskulit <% 10 ¢ok nadir
Anti-GBM sendromu ¢ok nadir ¢ok nadir

Amiloidoz Altta yatan hastalik ve Altta yatan hastalik ve
aktivitesine gore degisir aktivitesine gore degisir
Diyabetik nefropati % 40 Bilinmiyor

Sprangers B, Kuypers DR. Recurrence of glomerulonephritis after renal
transplantation. Transplantation Reviews 2013: 27; 126-134.



Bobrek Nakli Alicilarinda FSGS

Bobrek nakli sonrasi izlemde iki farklh klinik tablo;

1)  Bobrek nakli yapildiktan sonra saatler veya giinler igerisinde ortaya cikan masif
proteiniri ve/veya greft islev bozuklugu

2)  Bobrek nakli yapildiktan aylar veya yillar sonra ortaya ¢ikan hastalik (yeni gelisen ?,
tekrarlayan ?)

Bobrek nakli sonrasi tiim hastalar proteiniiri gelisimi agisindan yakin takip edilmelidir.
Proteiniiri (> 1gr/glin) ve/veya greft islev bozuklugu saptanirsa biyopsi yapiimahdir.

Shimizu A, Higo S, Fujita E, Mii A, Kaneko T. Focal segmental glomerulosclerosis
after renal transplantation. Clin Transplant 2011; 25 Suppl 23: 6-14.



Bobrek Nakli Sonrasi Tekrarlayan
FSGS icin Risk Faktorleri

Geng bobrek alicisi
Yash bobrek vericisi
Canli vericiden nakil
Beyaz (Kafkas) irk
Daha dnce FSGS nedeniyle greft kaybi 6ykiisii (tekrarlama olasiligi ~ %100)
Orijinal hastaligin nativ (6z) bobrekte hizli ilerlemesi (SDBY < 3 yil)
Nativ (6z) bébrek biyopsisinde mezangiyal proliferasyon bulunmasi
Nakilden hemen 6nceki donemde alicida ciddi proteiniiri varhgi

Nakil oncesi bilateral nefrektomi

Podosin kodlayan (NPHS2) gen mutasyonu

Ponticelli C. Recurrence of focal segmental glomerular sclerosis (FSGS)
after renal transplantation. Nephrol Dial Transplant 2010; 25(1): 25-31.
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Bobrek Nakli Sonrasi FSGS
- Patogenez -

Anormal T hicre klonu tarafindan salinan ve serumda dolasan (gecirgenligi artirici) faktorler
* Serum suPAR (soluble urokinase type plasminogen activator receptor) dizeyleri P

* suPAR - podosit R3-integrin = ayaksi cikintilarin yok olmasi = proteiniri = FSGS ile
uyumlu patolojik bulgular

e Bobrek nakli dncesi artmis serum suPAR dizeyleri => nakil sonrasi hastaligin tekrarlama
olasiliginda artis «»

Messina M, Gallo E, Mella A, Pagani F, Biancone L.
Update on the treatment of focal segmental glomerulosclerosis in renal transplantation.
World J Transplant 2016; 6(1): 54-68.



Bobrek Nakli Sonrasi FSGS
- Patogenez -

CLC-1 (cardiothropin-like cytokine 1)
VASP (vasodilator-stimulated phosphoprotein)
Apolipoprotein A-|
Podosit antijenlerine karsi antikorlar
- CD40
- synpo

- SMLPD-3b
-B71

Messina M, Gallo E, Mella A, Pagani F, Biancone L.
Update on the treatment of focal segmental glomerulosclerosis in renal transplantation.
World J Transplant 2016; 6(1): 54-68.



Bobrek Nakli Sonrasi FSGS
- Tedavi -

Plazma degisimi (nakil 6ncesi/sonrasi)
Glukokortikoidler
Siklosporin
Siklofosfamid
Mikofenolat mofetil
RAS blokaji ) P
o =
Galaktoz
Anti-TNF-a ajanlar

Ritliksimab

Abatacept/Belatacept
Messina M, Gallo E, Mella A, Pagani F, Biancone L.
Update on the treatment of focal segmental
glomerulosclerosis in renal transplantation.
World J Transplant 2016; 6(1): 54-68.

insan allojenik kemik iligi mezenkimal kok hiicre tedavisi
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Plazma Degisimi

* Hipotez => dolasimdaki faktorlerin temizlenmesi

« ilk olarak 1985 yilinda uygulanmis (Zimmerman ve ark.)
* Preemptif (nakil 6ncesi, dnleyici) plazma degisimi (Gohh ve ark, 2005)
 FSGS’de plazma degisimi ile kismi yada tam remisyon oranlari (Ponticelli, 2010);

- cocuklarda % 70
- eriskinlerde % 63

Literatirdeki analizlerin cogu geriye donuk ve kontrol grubu icermeyen calisma

Zimmerman SW. Plasmapheresis and dipyridamole for recurrent focal glomerular sclerosis. Nephron 1985; 40: 241-245
Gohh RY, et al. Preemptive plasmapheresis and recurrence of FSGS in high-risk renal transplant recipients. Am J Transplant 2005; 5: 2907-2912
Ponticelli C. Recurrence of focal segmental glomerular sclerosis (FSGS) after renal transplantation. Nephrol Dial Transplant 2010; 25: 25-31



Plazma Degisimi

* Preemptif (6nleyici, koruyucu) plazma degisimi;

- plazma degisimi (x immunadsorpsiyon)

- canl vericiden bobrek naklinden bir hafta dnce baslanir (2-8 seans)

- kadavra vericiden bobrek naklinde ameliyattan hemen sonra baslanir
- diger tedaviler ile birlikte kombinasyon yapilabilir

* Bobrek nakli sonrasi tekrarlayan/yeni gelisen FSGS’de plazma degisimi;

- plazma degisimi (+ immunadsorpsiyon)

- toplam 9 seans

- ilk 3 glin, sonrasinda 2 hafta boyunca haftada 3 seans

- remisyon saglanmazsa tedaviye devam edilebilir (6 hafta, haftada 1 seans)
- diger tedaviler ile birlikte kombinasyon yapilabilir

Dantal J, et al. Antihuman immunoglobulin affinity immunoadsorption strongly decreases proteinuria in patients with relapsing nephrotic syndrome. J Am Soc Nephrol 1998; 9(9): 1709-15.
Andresdottir MB, et al. Recurrent focal glomerulosclerosis: natural course and treatment with plasma exchange. Nephrol Dial Transplant 1999; 14(11): 2650-6.
Davenport RD. Apheresis treatment of recurrent focal segmental glomerulosclerosis after kidney transplantation: re-analysis of publishedcase-reports and case-series. J Clin Apher 2001; 16(4): 175-8.



Glukokortikoidler

 KDIGO kilavuzunda nativ (6z) bobrekteki FSGS tedavisinde 6nerilen ilaglar
arasindadir.

* Bu nedenle transplante bobrekte tekrarlayan/yeni gelisen FSGS olgularinda da
kullaniimaktadir.

* Ancak, bébrek nakli alicilarinda tekrarlayan/yeni gelisen FSGS olgularinda kullanimi
konusunda randomize kontrollu bir calisma yoktur.

* Bu konuda literatiirde sinirli sayida ¢alisma bulunmaktadir.

- yiksek doz steroid + siklosporin + plazma degisimi (Canaud ve ark, 2009)
- pulse metilprednizolon + yliksek doz siklosporin (Shishido ve ark, 2013)

Canaud G, et al. Intensive and prolonged treatment of focal and segmental glomerulosclerosis recurrence in adult kidney transplant recipients: a pilot study.

Am J Transplant 2009; 9(5): 1081-6.

Shishido S, et al. Combination of pulse methylprednisolone infusions with cyclosporine-based immunosuppression is safe and effective to treat recurrent FSGS after pediatric kidney transplantation.
Clin Transplant 2013; 27(2): E143-50.



Siklosporin

Nativ (0z) bobrekteki FSGS tedavisinde steroid direnci/bagimhligi varsa ikinci sira
tedavi olarak kullanilmaktadir.

Bobrek nakli sonrasi baslangic immunosupresif tedavisinde kullanilmasi FSGS
gelisimini 6nlemez.

Standart oral dozlarda kullanimi bébrek nakli sonrasi tekrarlayan/yeni gelisen FSGS
insidansini azaltmaz.

Damardan veya agizdan yiiksek doz (6-25 mg/kg/giin) kullanimi ile ilgili olumlu
sonuglar rapor edilmistir.

Plazma degisimi tedavisiyle kombinasyon yapilabilir.

Salomon R, Gagnadoux MF, Niaudet P. Intravenous cyclosporine therapy in recurrent nephrotic syndrome after renal transplantation in children.
Transplantation 2003; 75(6): 810-4.

Raafat RH, Kalia A, Travis LB, Diven SC. High-dose oral cyclosporin therapy for recurrent focal segmental glomerulosclerosis in children.

Am J Kidney Dis 2004; 44(1): 50-6.



Siklofosfamid

* Nativ (0z) bobrekteki FSGS tedavisinde kismi veya tam remisyon sagladigi
bildirilmistir.

e Steroide direncli hastalarda ise yarari gosterilememistir.

* Transplante bobrekte tekrarlayan/yeni gelisen FSGS olgularda kullanimi ile ilgili
sinirli sayida ¢alisma vardir.

- 3 pediatrik hasta, 1-2 mg/kg/glin dozunda, 8-12 hafta, 2 hastada tam remisyon, 1 hastada kismi remisyon
- 6 eriskin hasta, plazma degisimi ile kombinasyon, 3 hastada tam remisyon, 3 hastada kismi remisyon
- 11 pediatrik hasta, 2 mg/kg/glin dozunda, 2 ay, plazma degisimi ile kombinasyon, 7/11 tam remisyon

Kershaw DB, et al. Recurrent focal segmental glomerulosclerosis in pediatric renal transplant recipients: successful treatment with oral cyclophosphamide.

Clin Transplant 1994; 8(6): 546-9.

Cheong Hl, et al. Early recurrent nephrotic syndrome after renal transplantation in children with focal segmental glomerulosclerosis.

Nephrol Dial Transplant 2000; 15(1): 78-81.

Dall'Amico R, et al. rediction and treatment of recurrent focal segmental glomerulosclerosis after renal transplantation in children. Am J Kidney Dis 1999; 34(6): 1048-55.



Mikofenolat Mofetil

* Nativ (6z) bobrekteki FSGS tedavisinde steroide bagimli/direncli olgularda tek
basina veya diger ilaclarla (siklosporin, steroid) birlikte kullaniimistir. Tam veya
kismi remisyon oranlari acisindan anlamli fark bulunamamastir.

* Transplante bobrekte tekrarlayan/yeni gelisen FSGS olgularinda tek basina veya
diger ilaclarla birlikte verildiginde yararh oldugunu gosteren randomize kontrolli

c¢alisma bulunmamaktadir.

Lau EW, Ma PH, Wu X, Chung VC, Wong SY. Mycophenolate mofetil for primary focal segmental glomerulosclerosis: systematic review.
Ren Fail. 2013 Jul;35(6):914-29.



Renin Anjiyotensin Sistem (RAS) Blokaiji

RAS blokajinin avantajlari;

- kan basinci kontrolu saglar

- anti-proteintirik etki gosterir

- sistemik anti-inflamatuar etki gosterir

- tim glomerduler hastaliklarda kullanilabilir

Ozellikle bdbrek islev bozuklugu olan bébrek nakli alicilarinda serum kreatinin ve
potasyum duzeyleri yakin izlenmelidir.

Nguyen Dinh Cat A, Touyz RM. A new look at the renin-angiotensin system--focusing on the vascular system.
Peptides 2011; 32: 2141-2150



Anektodal (Anisal) Tedaviler

Galaktoz;

- yuksek miktarda galaktoz iceren diyet
- galaktoz preparatlari

Anti-TNF-a ajanlar;

- infliksimab
- etanercept

Savin VJ, McCarthy ET, Sharma R, Charba D, Sharma M. Galactose binds to focal segmental glomerulosclerosis
permeability factor and inhibits its activity. Transl Res 2008; 151: 288-292

Bitzan M, Babayeva S, Vasudevan A, Goodyer P, Torban E. TNFa pathway blockade ameliorates toxic effects of
FSGS plasma on podocyte cytoskeleton and 3 integrin activation. Pediatr Nephrol 2012; 27: 2217-2226



Bobrek Nakli Sonrasi FSGS
- Yeni Tedavi Se¢enekleri -
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- —~
~.

z _— 3
Cytoskelvton P Cytoskeleton N
Podocyte / \
) cmov kSyan\ /SHLPD 3b\/’ a\
, 4G —

871 \
- "_?"’
Basement |- S ! —
membrane *C; // o C’}\
i 0 40 s

ol N L

Permeability m ) \ M
factor(s) = . m&ﬂ ‘

Circulating
effectors

Messina M, Gallo E, Mella A, Pagani F, Biancone L.
Update on the treatment of focal segmental glomerulosclerosis in renal transplantation.
World J Transplant 2016; 6(1): 54-68.
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Rituiksimab

B lenfositler Gizerindeki CD20 antijenini taniyan simerik yapida monoklonal
antikordur.

Son yillarda bobrek naklinde kullanim alanlari;

- anti-HLA antikor azaltimi

- akut himoral rejeksiyon tedavisi

- postransplant lenfoproliferatif hastaliklar

- tekrarlayan/yeni gelisen glomerilonefritler

Bobrek nakli sonrasi tekrarlayan/yeni gelisen FSGS tedavisinde kullanimi (olgu
sunumlari) ;

- Pescovitz MD ve ark. (N Engl J Med 2006)
- Hristea D ve ark. (Transpl Int 2007)
- Gossmann J ve ark. (Transpl Int 2007)

Montgomery RA, et al. Transplantation 2009; 87: 1246-1255

Becker YT, et al. Am J Transplant 2004; 4: 996-1001

EBPG Expert Group on Renal Transplantation. European best practice
guidelines for renal transplantation. Nephrol Dial Transplant 2002; 17 Suppl
4:31-33, 35-36



Fornoni et al.
Sci Transl Med 2011

Audard et al.
Transpl Int 2012

Hickson et al.
Transplantation 2009

Dello Strologo et al.
Transplantation 2009

Tsagalis et al.
Artif Organs 2011

Rituximab® within 24 h
after surgery (1 dose, 375
mg/m2) in patients at high
risk of recurrence

Rituximab® induction in
patients at high risk of
recurrence (first graft lost
due to recurrence)

Rituximab® (375 mg/m2;
2-4 doses) + PE

Rituximab® (375 mg/m2;
1-4 doses) + PE

Rituximab® (1 g, 2 doses) +
PE

41 patients (14 controls vs
27 treated)

4 patients (2 18 yr)

4 patients (3<18yr, 1218
yr)

6 patients (4<18yr; 2218
yr)

4 patients (2< 18 yr; 2218
yr)

Nephrotic proteinuria
within 1 mo in 7/27
patients in Rituximab®
group vs 9/14 patients in
control group (P < 0.005)

No evidence of significant
proteinuria at the end of
follow-up

Complete remissions in
4/4 patients

Complete remissionin 3
Partial remission in 2
No response in 1

Complete remission in 2
Partial remission in 2

Patient mean age: 12.3 +
5.2 yr (control group), 15.0
1 5.5 yr (Rituximab®
group)

Single dose of 75 mg/m2
in 2/4 patients, repeated
dose of 375 mg/m2 on day
7 in the remaining 2
patients; associated PE
sessions (6 and 15,
respectively) in 2/4
patients

Early Rituximab®
treatment in 3/4 (7-63 d
post-transplantation), late
treatment in 1/4 (982 d
posttransplantation during
a prolonged PE-dependent
remission)

1/7 patients received one
dose, 4/7 patients
received 2 doses, and 1/7
received 4 doses; 1/7
patients experienced a
severe reaction during first
infusion and was excluded
from the analysis



Yabu et al.
Am J Transplant 2008

Kamar et al.
Nephrol Dial Transplant
2008

Park et al.
Korean J Intern Med 2014

Sethna et al.
J Transplant 2011

Prytula et al.
Pediatr Nephrol 2010

Rituximab® + PE

Rituximab® + PE

Rituximab® (375 mg/m2, 1
or 2 doses) before
transplantation with or
without PE

Rituximab® (4 doses, 375
mg/m?2) + PE

Rituximab® (1-5 doses, 375
mg/m?2)

4 patients (= 18 yr)

8 patients (< 18 yr)

9 patients PE * Rituximab®
treated (Rituximab®
group) vs 18 patients
(control group)

4 patients (< 18 yr)

14 patients (< 18 yr)

None of the patients
treated with rituximab
achieved remission in
proteinuria

One patient experienced
early graft loss

Complete remissionin 2/8
Partial remission in 4/8
No response in 2/8

No statistical difference in
the prevention of
recurrence between PE +
Rituximab® group (2/9,
22%) vs control group
(5/18, 28%)

Complete remission in 3/4
Partial and unsustained
response in Y4

Complete remission in
6/14

Partial remission in 3/14
No response in 5/14

Rituximab® schedule: 1 g,
2 doses in 1/4; 375
mg/m2, 4 doses in 1/4;
375 mg/m2, 6 doses in 2/4

Rituximab® schedule: 375
mg/m2, 4 doses in 4/8;
375 mg/m2, 1 doses in
1/8; 375 mg/m2, 3 doses
in1/8; 375 mg/m2, 8
doses in 1/8; 375 mg/m2,
10 doses in 1/8

Rituximab® schedule: 375
mg/m2, 1 dose for
desensitization in high risk
patients; 375 mg/m2, 2
doses in ABO-incompatible
transplantation; data not
shown for recurrence
prevention

Proteinuria relapse in 1/3
patients with complete
remission response to PE
sessions intensification +
an adjunctive dose of
Rituximab



Abatacept & Belatacept

Biyolojik ajanlardir ve rekombinant flizyon proteinleridir.

CTLA-4 (cytotoxic T lymphocyte associated antigen-4) antijeninin hiicre disi pargasi + IgG1 molekiliiniin Fc kismi

Antijen sunucu hicrelerde bulunan sinyal proteinlerine baglanirlar.

- B71 (CD80)
- B72 (CD86)

Ko-stimilasyon blokaji yaparak T lenfosit aktive edici sinyalleri azaltirlar.

Ko-stimdlasyon T hiicre aktivasyonu

Baldo BA. Chimeric fusion proteins used for therapy: indications, mechanisms, and safety. Drug Saf 2015; 38(5): 455-79.



Abatacept & Belatacept

* Abatacept;

- romatoid artrit ve aktif juvenil idiyopatik artrit tedavisi (2005 - FDA onay!)
- son yillarda bobrek nakli sonrasi tekrarlayan/yeni gelisen FSGS tedavisi

* Belatacept (LEA29Y);

- abatacept’ten iki aminoasit farkl

- CTLA4-Ig’ye benzerligi daha fazla

- bobrek naklinde rejeksiyonu 6nleme tedavisi (2011 — FDA onay!)

- son yillarda bobrek nakli sonrasi tekrarlayan/yeni gelisen FSGS tedavisi

Messina M, Gallo E, Mella A, Pagani F, Biancone L.
Update on the treatment of focal segmental glomerulosclerosis in renal transplantation.
World J Transplant 2016; 6(1): 54-68.



Yu et al.
N Engl J Med 2013

Alachkar et al.
N Engl J Med 2014

Garin et al.
Pediatr Nephrol 2015

Alkandari et al.
Exp Clin Transplant 2014

Grellier et al.
Transpl Int 2015

Abatacept

Abatacept (1 dose; 10
mg/kg) in patient 1;
belatacept (3 doses 10
mg/kg or continuative
treatment) in patients 2-5

Abatacept (1 or 2 doses;
10 mg/kg) or belatacept
(16 doses 5 mg/kg)

Abatacept (3 doses; 10
mg/kg)

Belatacept (days 1, 15, 30
and monthly thereafter, 5
mg/kg)

4 patients (2/4 < 18 yr, 2/4
> 18 yr) with FSGS
recurrence; 1 patient (> 18
yr) with FSGS on native
kidneys

5 patients (2 18 yr)

5 patients

2/5 < 18 yr with minimal
change in disease or FSGS
on native kidneys

3/5 with FSGS recurrence
(1/3<18yr,2/3 218 yr)

1 patient (< 18 yr)

5 patients (= 18 yr)

Complete remission in 2/5
Partial remission in 3/5

No response

Partial response in
minimal change disease
patient

No response in primary
FSGS patient

Partial remissionin 1/3
with FSGS recurrence
(abatacept treated)

No response in 2/3
(abatacept/ belatacept
treated respectively)

No response

Partial response in 2/5

No response in 3/5 (no
worsening in proteinuria
values pre- and post-
belatacept therapy in 1/3)

Patients 1 and 2 received a
single dose; patients 3 and
4 received 2 doses; patient
5 (the only one with FSGS
on native kidneys)
received 3 doses (days 1,
15, 30) and a dose monthly
thereafter

Patients 1, 2 and 4
received 2 abatacept
doses: patient 3 received 1
abatacept dose; patient 5
was treated with
belatacept
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Insan Allojenik Kemik iligi
Mezenkimal Kok Huicre Tedavisi

« Kemik iligi Mezenkimal K&k Hiicre (BM-MSC) Tedavisi;

- farkh deneysel modellerde bobrek hasari etkisi Gizerine ¢alismalar
- tedaviye direncli SLE ile ilgili calismalar
- otoimmun hastaliklar ile ilgili calismalar

* FSGS tedavisinde kullanimi;

- Belingheri ve ark.

- 13 yasinda bobrek nakli alicisi

- bobrek nakli sonra erken donemde tekrarlayan FSGS

- plazma degisimi ve 2 doz ritiiksimab tedavisine yanit yok

- toplam 6 doz BM-MSC inflizyonu

- proteinliride remisyon

- nakil sonrasi 22. ayda bobrek islevleri ve proteiniiride stabil durum

Belingheri M, et al. Allogeneic mesenchymal stem cell infusion for the
stabilization of focal segmental glomerulosclerosis. Biologicals 2013; 41: 439-445



Bobrek Nakli Sonrasi FSGS Yonetimi
- Eve Goturecegimiz Mesajlar -

Tedavi yonetimi zor
Tedaviye yonelik karsilanmamis klinik ihtiya¢ (unmet clinical need) 6nemli bir problem

Heniiz tedavi kilavuzu yok

Podosit biyolojisi konusundaki bilgi birikiminin artmasi gerekiyor

Hastaya 6zgii (bireysellestirilmis) tedavi protokollerinin belirlenmesi gerekiyor

Protokol biyopsilerini de iceren ileriye doniik/randomize/kontrollii calismalara gereksinim var
Yiiksek riskli bobrek nakli alicilarinda;

- bobrek nakli 6ncesi ve sonrasi plazma degisimi
- ritiiksimab ile indiiksiyon
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