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Terapia del rigetto
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Tipo di Immunosoppressione

Risposta del ricevente verso antigenti HLA del
donatore

Possibilita di modulare tipo e intensita di
risposta, legata a meccanismi effettori cellulari
e anticorpo-mediati

Prevenzione del danno da rigetto




“In the last 2 decades, there has been a

significant improvement of patient and

graft survival in shortterm.

But there has not been a parallel

improvement in the long-term outcome.”

(A. Matas, J Bras Transpl)
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Why do we reject organs
from other individuals?

The MHC, of course




Valutare 1l ruolo dell'aferesi terapeutica nel trapianto
renale

Facilitare tx in pazienti iperimmuni

Trattare 1l rigetto anticorpo-mediato (AMR)
Consentire tx ABOI

Trattare recidive di nefropatie glomerulari sul
rene trapiantato.

Tentare di definire il ruolo “immunomodulante”
dell’aferesi terapeutica: esistono criteri obiettivi?




Schemi terapeutici con PE principalmente rivolti ai ricevent
di organi da donatori viventi

Desensibilizzazione di pazienti iperimmuni

e ABO incompatibilita

e Trattamento del rigetto vascolare (AMR)
e Trattamento recidive malattie glomerulari




. Pazientl iperimmunizzati in lista
d’attesa per tx-cad

. Pazienti con potenziale donatore
vivente, ma incompatibile per anticorpl
anti-HLA donatore specifici (DSA)

. Pazienti con incompatibilita per |l
sistema ABO (ABOi)




USA 2003

—32% pazienti n
attesa di tx con

PRA
—PRA 280% : 13,7%

—Tx nel 6,5% di paz
con PRA 280%
UNOS Annual report 2006




Presenti in pazienti
con esposizione a
pregressi event
Immunizzanti
come:

v
v
v

Durante |'attesa In lista

persistenza ad alto titolo,
senza nuovi stimoli:

Abs non piu riscontrabili

In circolo, ma
- memoria specifica B
- ricomparsa dopo
boost antigenico




v Abs verso epitopi “privati”  con 1 o piu
specificita antigeniche

v Abs verso epitopi “pubblici”  reattivi

contro Ag dello stesso cluster di Ag
CREG (cross reactive groups )

v' Abs multispecifici _ con reattivita verso
piu gruppi CREG, e con PRA verso Ag
HLA | e Il del 90-100%




Migliorata per rigetti acuti

cellulari, T-mediati

Molto meno efficace per

rigetti sostenuti da

risposte cellulari B,

anticorpo-mediati (AMR)

AMR rappresenta una vera
sfida perchée porta
rapidamente alla perdita del
trapianto.

In caso di AMR acuto la PE in
grado di ridurre sensibilmente
e rapidamente DSA ?




Bersagli di AMR

Dopo un trapianto XM+

v'> DSA : barriera a successo del
trapianto per aumentata produzione da
parte di:

v'Plasmacellule “committed” preesistents

v'Conversione di B-linfociti in nuove
plasmacellule




GERARCHIA DEL RISCHIO NEI TX  Ag HLA verso cui possono essere diretti gli Ab
RENALI CON INCOMPATIBILITA
HLA IN BASE A SPECIEICITA | HLAclassell HLA classe Il HLA classe | (A,

e e a tpr e B)
Cl l e ll) E TITOLO DI ANTI- | Specificita Specificita da
(HLZSSeSA el supertipiche DR DR1 a DR10

Assenza di Ab anti-HLA

Presenza di Ab anti-HLA in sieri
storici

Assenza di Ab anti-HLA nel
siero recente

Presenza anti -HLA con Flow -

PRA o Luminex
XM/CFM -
XM/CDC -

XM/CEFM +
XM/CDC -
XM/CDC+ fino 1:32
XM/CDC + fino 1:64-1:128
XM/CDC + fino 1:256 o >
Modif.da A. Nocera, G. It. Nefrol, 2009




dentificazione di pazienti iperimmunizzati

ner trattamenti di desensibilizzazione
Protocolli di desensibilizzazione  per:

v" Rimuovere DSA

v' Spegnere la risposta immune anticorpo-
mediata

v Abolire la positivita di X-match




ABO conpatibility creates a disadvantage for O and B renal allograft
candi dat es.

Met hods: Deat h-censored graft survival was
conpared between A recipients and O B, and AB recipients of an A2
allograft with nultivariate Cox regression nodels utilizing data from the
United Network of Organ Sharing (UNOS) between 1997 and 2007.

Resul t s:

Rates of A2 inconpatible kidney transplants did not increase
over the study period (14.8% to 14.6%.

Adjusted relative risk of graft loss at five-yr was simlar between O
B, and AB recipients conpared to A recipients of an A2 allograft,
corresponding to a five-yr graft survival of 84% 86.2% 86.1% and 86. 1%
respectively.
Concl usi on: A2 inconpatible kidney transplantation 1is wunderutilized.




| cUNICAL RESEARCH | www jasn.org J Am Soc Nephsml 21: 17981406, 2010,

Preexisting Donor-Specific HLA Antibodies Predict
Outcome in Kidney Transplantation

Carmen Lefaucheur,* Alexandre Loupy,’ Gary 5. Hill," Joao Andrade * Dominigue Mochy,®
Corinne Antoine,* Chantal Gautreau,* Dominigue Charron,* Denis Glotz,® and
Carcline Suberbislle Boissal®
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Figure 1. Distribution of donor-specific anti-HLA antibodies in kidney transplant re-
cipients. rCX{M+, patients with positive remote CDCXM; rCXM—, patients with nega-
tive remote COCXM; peak HLA-DSA Luminex+, patients with donor-specific HLA d -

antibodies detected by SAFB Luminex technigue on the peak sera; peak HLA-DSA resenza I DSA
Luminex—, patients without donor-specific HLA antibodies detected by SAFB Luminex

technigque on the peak sera.




PE non previene I'insorgenza di disfunzione cronica del
trapianto ne migliora la sopravvivenza.

PE, riducendo rapidamente Abs, correla meglio con
breve intervallo fra Tx e AMR piuttosto che con |l
numero di procedure eseguite.

Non e definibile a priori la quantita e temporizzazione
delle procedure,

PE deve essere associata a IiImmunosoppressione (con
MoAb anti-CD20 e/o Ivig)




Jowrnal of Clinical Aph 25:83-177

Guidelines on the Use of Therapeutic Apheresis
in Clinical Practice—Evidence-Based Approach
from the Aph is Applications Committee

i = ?

Trapianto renale

Razionale:
Inizio terapia:
Effetto:

Incidenza AMR:
Procedura
Raccomandazione:
Categoria

Livello di evidenza:

Trattamento (PE)
Volume
Sostituzione
Frequenza
Durata

nzn Ai AllAaalhe ANt

Apheresis accepted as firg
pre- therapy
. Strong recommendation,
trial « quality evidence
At least 1 RCT

<10% de|
we anche 1A

Desensibll (LD)

NOIEX

1-1,5 VP

Albumina

Giornaliera / gg alterni
6 in 2 settimane

ventl di tx rene,

CT=

Lil I\nF\CA

-~ T Apheresis optimum role not
Siseee ) established

~ | weak recommendation, low-quality
quality evide evidence

____ | Multiple time series
degli iperimmuni;
Grado 1B Grado 2C
Alto PRA Il (cad)
Tipo II-2 Tipo I1-3

12 CS=64 CR=24







PE non e specifica

PPDF consente di trattare quantita maggiori di
nlasma, la rimozione e semiselettiva

A ha 3 vantagqgi rispetto a PE:

» Specificita

 Maggiore rimozione di anticorpi
* Abolizione di reinfusioni
3-6 PE riducono IgG del 90%

Rebound anticorpale in poche settimane




lg rimosse con passaggio di plasma su matrice di
affinita:

Riduzione pre-tx di alloabs

Rimozione fino al 90% di IgG circolanti

Colonne rigenerabili




Transapl ant Intermationsl 155N 09340874
REWIEW

Prevention and treatment of alloantibody-mediated kidnewy
transplant rejection
Gregor Bartel, Elisabeth Schwaiger and Georg A. Bi&hmig

Drepartmerd of hMedecine m, e dica University VWienma, Weenma, Sooastra
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Protocolli basati su 2 concetti terapeutici complementari:
1) Rimozione di Allo-Abs con AFERESI (PE o IA)
2) Modulazione farmacologica dell'immunita B-cellulare o innata




DEPLEZIONE LINFOCITI B: MASSIMO RITUXIMAB RIDUCE LENTAMENTE

EFFETTO DOPO ANTI-CD20 PRODUZIONE DI ANTICORPI, CHE SONO
OSSERVABILE A 3-6 SETTIMANE RIDOTTI INVECE DI 4 VOLTE DA

IMMUNOADSORBIMENTO Ag-SPECIFICO

Peripheral blood: B-cell detection by flow cytomet
) ! ds e Median-anti-A/B lgG changes in adult patients before and

B D19+ colls after ABOi kidney transplantation using antigen-specific
immunoadsorption (2001-2008)
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Time in relation to rtuximab treatment

Ref: 50-440 CD19+ cells/microl Genberg &t al. Am J Transpl {20046) Unpublished daia




In pazienti con elevati DSA, I'aggiunta di PE
a IvIG riduce lI'incidenza di rigetto acuto.

La maggior parte dei pazienti, trattati con
sole IvIG o con aggiunta di PE, ha perso |
DSA durante il follow-up.




ORIGIMAIL ARTICLE

Desensitization in HLA-Incompatible Kidney
Recipients and Survival

RESULTS

In the treatment group, Kap!an—Meier estimates of patient survival were 90.6°% at = Desensitizstion trestment
1 year, §5.7% at 3 years, E0.6fc at 5 years, and B0.6% at B years, as compared with S
ates of 91.1%, 67.%%, 51.5%, and 30.5%, respectively, for patients in the dialysis- T~ transplantation
oup and rates of 93. ¥k, 77.0°, 65.6%, and 49.1%, respectively, for patients in e
or-transplantation group (P<0.001 for both comparisons).

Diialysis or

i 5 )
Driafysis only

CONCLUSIONS
Live-donor transplantation after desensitization provided a significant survival bene- = =

fit for patients with HLA sensitization, as compared with waiting for a compatible i
organ. Ey 8 years, this survival advantage more than doubled. These data provide ——

evidence that desensitization protocols may help overcome incompatibility barriers in Dessitissin 730 g 75 58
live-donor renal transplaneation. (Funded by the National Institute of Diabetes and Dual therapy 1027 A7 321 230

Ligestive and Kidney Diseases and the Charles T. Bauer Foundation.) Sy TR




Antigen-specificimmunoadsorption

[ TSRS

Current protocols for ABOi
transplantation

MOVAL OF ANTI-AJB CESSATION OF THE ANTI-A/B
ANTIBODIES: ANTIBODY PRODUCTION:

Selective
immunoadsorption

Antigen-specific Specific
mntihedsaipon immunoadsorption

v Ag purificati per rimuovere DSA
v Difficile per anti-HLA
v Piu agevole per incompatibilita ABO

Colonne con Ag gruppo-ematici legati a
Sefarosio

Colonne biocompatibili a bassa
saturabilita

v' Trattamenti ripetibili di 150 ml
plasma/kg peso corporeo




Journal of Clinical Apheresis 25:83—177 (2010)
Guidelines on the Use of Therapeutic Apheresis
in Clinical Practi c&E\ndence Based Approach
A
of the Amer
igniew M Szl:zeplor owski,'"i Jeffrey L.
Micha L.

inters, > r:hol s Bai
Lmenbeges*MnsaBM uess"Ra ndra Saod
Robert Wel in.®* and elh H._ S

Apheresis accepted as a

Razionale: 1 Second-line therapy 1e di Abs anti-A o anti-B
.. - Strong recommendation,
Inizio terapia:

moderate quality evidence

Effetto: [ell Multiple time series G e IgM) <4 al trapianto

Incidenza:

Procedura

Raccomandazione:

Categoria

Livello di evidenza: QICRIESERCT=0 CT=0 CS=21 CR=28

Trattamento (PE)

Volume 1-1,5 VP

Reinfusione Albumina, PFC, Ivig
Frequenza Giornaliera / gg alterni




Current protocols for ABOi
transplantation

REMOWAL OF ANTI-AIB CESSATION OF THE ANTI-A/B
ANTIBODIES: ANTIEODY PRODUCTION:

Plasma exchange/plasmapheresis Splenectomy

Rituximab
IVIG

Maintenance Immunosuppression

American protocols

Current protocols for ABOi
transplantation

REMOWVAL OF ANTI-AIB CESSATION OF THE ANTI-A/B
ANTIBODIES: ANTIEODY PRODUCTION:

Plasma exchange/plasmapheresis

IVIG

Maintenance Immunosuppression

American protocols




The Stockholm/Freiburg/Uppsala experience
with ABO incompatible kidney
transplantations

Groups Graft - Mean )
Survival S-creatinine follow-up in

death umoliL months
censored {range)

LD N
transplantations

ABO . LE—
N 97% | 127(42-203) |17.5(2-61)
ABO

. 133 (53 =360) |21.1(2=63)
compatible

Twilen G ot al dimplenenntion of o Protocol for ARO-myeonipatibile [ '% iz K

i'.llrlil\.‘_\ ||-||'|~.|~E.I||l:-lh:ull -3 Hlaree-coita ExXparEice will G0 comgecitive

traasplantations Transplantation {2007y Karolinska

Patient and graft survival among 60 ABOI kidney transplant
recipients transplanted at Johns Hopkins Hospital between
1999 and 2007,

ABOi cohort
Years posttransplant  Graft survival® (%)  Patient survival® (%)

I i
Inskrtutel AT TR

lyr 98.3 96.3
3yr 92.9 96.3
[5yr 88.7 89.4

Montgomery RA et al, ABO ncompatible renal transplantation a
paradigm meady for lioad implementation. Transplantation. 2009
Apr 2T,87{8);1246-55

Karolinska
bnstitutet

Renal function at 1 year after transplantation

Fatient group Conventional ABC

Serem creatinine img/dl) 1.53 £ 0.45 [n= 198] 1.47 2 0.29 In = 23)
Caleulated GFR imLmin/SAI 495 4 14,0 (n = 198] 50.3 4= 10.9 (n = 23|
GFR {mLfmen/SA) 548+ 18 In= 158 5234 15 n= 18]
Urine protein (rgf24 hi 425 £ 962 (N = 190 434 £ 722 N =12

Gloor et al. Histologic flndings one year after positive ‘§ -

crassmateh ar ABO bload group incampatibhe living donoyr ;

hidney trapsplantation. Am J Transplant 2006; 6: 1841-1847 . oinag
Insfitutel

Antibody-mediated rejection

Toki at al.

3 yoar
100%
e

T Byemr
84%

Graft survival rate (%)

T T T T T
1 2 3 4 5 ] 7 B

Time aftar transplantation (years) AMR: n=19

Non-AMR:n=38

Acute antibady-medated rejection in kving ABEC-mcompatible kidney fransplantation: long-
termimpactandnsk lactors Toki D et al. AmJ Transplant, 2008 MarS3) SET-TT




Start of tac/MMF/corticosteroids

-30gg:Rituximab

T
,l ——— -219g: tripla terapia

4 |.Ads pre -tx

el (35)

1 Ivlg pre-tx

3 |.Ads post-tx
“preemptive”

Panel-Reactive Antibody Lev




Con i protocolli attuali di desensibilizzazione , la s opravvivenza
rene e paziente per LD ABOi si avvicina a quelladi LD ABO.

| a funzione renale e simile a 1-3 8ranni

Non vi e rebound significativo di Ab anti-A/BAl&dopo tixAERDi
trattato con IA e Rituximab

Additional cost (€) for the average ABOi kidney
recipients compared with the average ABOc
living donor kidney recipient:

3 GlycosorbABO columns 10 638
b=t ays in-hospital

Labour costfor ¢ immunoadsorptions

Anti-A/E antibody titration, ca 30 times

A single dose of rituximab

A single dose of IVIG

B-cell measurements :

0.5 central dialysis catheter

Total additional costwas € 31 948

The additional cost for desensitization using our protocol therefore
corresponds to approximately 9 months on dialysis

Ganberg et al. ABD -incompaiible kidney trensplantation using anfigen-specific
mmunoadsarphion and mMuximab: a J-pear follow-up. Transplantation 2008




Guidelines on the Use of Therapeutic Apheresis
in Clinical Practice—Evidence-Based Approach
from the Aphere5|s Applications Committee

of the American Society for Apheresis AphereSIS accepted aS a fIrSt—

Znigniew M. Smzeplorowsid,
Michael L.

Razionale:
Inizio terapia:
Effetto:

Incidenza:
Procedura

Raccomandazione:

Categoria

Livello di evidenza:

Trattamento (PE)
Volume
Frequenza
Durata

i Jeffrey L Wi ters,®* Nicholas Bandarenko,®” Haewon C. Kim,™
Linenberger,*" Marisa B M ques.® Ravindra

L S line therapy

Sarode. * Joseph Schwartz,

“fattore di pe/[ESisllE recommendation, low-

alla diagnosi [RRREEE
N Multiple time series
beneficio trar

rara
PE, possibile
Grado 1C
|
Tipo 11-3 RCT=0 CT=2 CS=43

1-1,5 VP

Giornaliera / gg alterni
1x399g

6 in 2 settimane

CR=38




Circulating urokinase receptor as a cause of focal segmental glomerulosclerosis.
Wei C et al. Nat Med 2011;17:952.

Focal segmental glomerulosclerosis (FSGS) is a clinicopathologic syndrome of proteinuria,
usually of nephrotic range, associated with focal and segmental sclerotic glomerular lesions.

After kidney transplantation, approximately 30% of patients with FSGS develop recurrent
FSGS.

FSGS is considered a podocyte disease, and the pathology is characterized by segmental
FSGS lesion with glomerular epithelial hypercellularity.

Serum soluble urokinase receptor (suPAR) is elevated in 2/3 of pts with primary FSGS.

SuPAR activates podocyte (3) integrin.

The disease can be abrogated by lowering serum suPAR concentrations through
plasmapheresis.

Recurrent FSGS in renal allograft recipients: role of human leukocyte antigen
Mismatching and other clinical variables.
Sharief S et al. Int J Nephrol 2011

...Immunosuppressive regimen has no effect on FSGS recurrence.
...It is not associated with HLA mismatching, acute cellular or vascular rejection




CONCLUSIONI

PER ORA ORIENTAMENTO PREVALENTE

Inibizione dell’attivazione della
cascata terminale del Desensitization Protocols: Future
complemento (C5 -C9):

* Complement blockade
* Proteasome inhibition

Deplezione di plasmacellule
con l'inibitore del
proteosoma:




