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How to improve long-term survival in kidney transplantation
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Factores asociados al donante, al
receptor y al trasplante (1)

M Tipo de donante
= Donante vivo
= Donante en muerte encefalica sin criterios expandidos
= Donante en muerte encefélica con criterios expandidos
= Donante en asistolia no controlada
= Donante en asistolia cotrolada

B Factores de riesgo asociados+al' receptor
m Nefropatia de base y/o nefrgpatias asociadas a enfermedades sistémicas

® Riesgo inmunoldgicoprevio

B Factores asociados al trasplante
m  CompatibilidadHLA

= Régimen inmunosupresor



Factores asociados al donante, al
receptor y al trasplante (2)

M Variables evolutivas

® Funcion retrasada del injerto
Funcion renal en el primer afio
Proteinuria
Rechazo agudo clinico y subclinico
Anticuerpos donante-especificos
Adherencia al tratamiento



Donor Relationship
First Kidney Transplants 2000-2012
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Living Donors
First Kidney Transplants 2000-2012
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Marginal Donor
Deceased Donor, First Kidney Transplants 2000-2012
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HLA-DR Mismatches
Kidney Transplants 1980-2012
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DNA Typing HLA-DCB Mismatches
Decaased Donor Kidney Retransplants 1290-2012

100
o0
& 20/
2
-
= oMM n=1.878
o { MM n=1,781
£ an. 2MM n= 2H
&5
5 -
o 4y .
0 i 2 3 4 5

Posttrangplant time {years)

7S Collaborative Transplant Shacly =21 50 051 o}



Initial Immunosuppression
Deceased Donor, First Kidney Transplants 2000-2012
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1-Year Immunosuppressive Maintanance Treatmsnt
Deceased Donor, First Kidney Transplants 2000-2012

100 -
a0 - {=¥r: Ceh+AZA n= 2,601
{-¥r: CaA+MPA n=14069
- 1=¥r: Tac+AZA n= 3,250
8= 80- {-¥r: TaceMPA n=23.527
g
>
|
L]
- —
g l
5 &
&0
0T

Q i 2 = 4 5 i
Posttrangplant time {years)

7S Collaborative Transplant Shacly K-4310d i



Tacrolimus versus cyclosporin as primary immunosuppression
for kidney transplant recipients (Review)

Webster AC, Taylor RRS, Chapman JR, Craig JC

SN

Tacrolimus is superior to cyclosporin in improving gfaft survival and preventing acute rejection after kidney transplantation, but

Authors’ conclusions

increases post-transplant diabetes, neurological and gastrointestinal side effects. Treating 100 recipients with tacrolimus instead of
cyclosporin would avoid 12 suffering acute rejectifn,two losing their graft but cause an extra five to become insulin-requiring diabetics.

]

THE COCHRANE
COLLABORATION"®

The Cochrane Library 2005, Issue 4




Graft survival, %

Influencia de la funcion renal alcanzada en el primer afo
en |la sobrevida del injerto
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Relacion entre la proteinuria a 1 afio de evolucion y la
sobrevida del injerto
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Prevalencia de lesiones histologicas relacionadas con actividad

iInmunologica en pacientes con proteinuria > 400mg/d
e E&% B proteinuria group
@ ¥ control group
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Sun O et al, PLoS ONE 2012, 7(5): e36654.



Cumulative Incidence of Chronic Renal Failure among 69,321 Persons
Who Received Nonrenal Organ Transplants in USA
1990-2000

0.35+5
o g 0.30+ Liver
8 )
€= 0254 Intestine Lung
£ 8 0204
L 0.154
32
£ S 0104
oY Heart-lung
©  0.05
0.00 T T T T T 1
0 12 24 36 48 60 72 84 96 108 120
Months since Transplantation
No. at Risk
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Heart 24,024 19,885 174238 14,687 12,341 10,022 7997 6104 4526 3096 1991
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Schematic representation of the etiology of calcineurin inhibitor nephrotoxicity.

Cyclosporine — tacrolimus
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Chronic CNI nephrotoxicity
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Tubulointerstitial fibrosis is considered the final common mechanism leading
to end-stage renal disease regardless of the initiating insult

Fibrogenesis Phase

Matrix Phase

Antigen Dependent

Infiltration
Inflammatory cells,
lymphocytes, monocytes

Antigen Independent

Proliferation
Inflammatory cells,
Fibroblasts, TECs

Cytokines
Chemokines
Growth Factors

Extracellular Matrix Deposition

vV

Fibrosis

Mannon RB, Am J Transplant 2006; 6: 867—875



ldentifying Specific Causes of Kidney Allograft Loss

Causes of graft loss

Unknown
4% Acute rejection
12% Glomerular
Medical/ disease

surgical 3%

16%

Fibrosis/
atrophy

31%

Most of the 153 cases of\kidney graft loss were associated to an identifiable cause that was not idiopathic
fibrosis/atrophy or CNI toxicity

El-Zoghby et al. Am J Transplant 2009; 9: 527-535




Identifying specific causes of
kidney allograft loss

Table 4: Causes of loss of functioning grafts at different periods of time postfransplant’

Cause of graft lost All Year 1 Years =1-5 Years =5
Fatients at risk 1317 317 1185 505
Grafts lost during the period 153 32 81 40
Acute rejection 18 (11.8%)' 6(18.8%)' 10 (12.3%)' 2 (5%
Glomerular pathology 56 (36.6%) 9 {28.1%) 32 (38.5%) 15 (37.5%)
Recurrent disease 23 115%) 8 (25%) 12 (14.8%) 3 (7.5%)
Transplant glomerulopathy 23 (15%) 1{3.1%) 16 (19.8%) 6 (15%)
De novo disease 10 (6.6%) 0 (0% 4.14.9% %)
Fibrosis/atrophy {IF/TA) 47 (30 T2
Medical 25 v 3%) b8 O+2-3%) Bt
Unknown RAABY:) 0 (0%) 3 (3.79%) 4 (10%)

"Walues represent nurmber of graft losses ahd/bercent of the grafts lost during the period indicated in the column head.

El-Zoghby JM et al, Am J Transplant 2009; 9: 527-535



Etiologic classification of losses of functioning grafts

Unknown

4% Acute rejection

12% Glomerular

: disease
Medical/ o
surgical 2t

16% Fibrosis / Atrophy (n=47)

PO ‘ Nephropathy 23.4%
Immunologic (recurrent rejetions) 27.6%
Fibrosis/ . .
atrophy Cellular rejection 19.1%
31% Antibody-mediated rejection 2.1%
Cellular and antibody-mediated rejection 6.3%
Recurrent pyelonephritis 14.8%
Poor allograft quality 8.5%
Ureteral stenosis 4.2%
Calcineurin inhibitor toxicity 2.1%
Idiopathic 19.1%

Most of the 153 cases of kidney graft loss were associated to an identifiable cause that was not idiopathic
fibrosis/atrophy or CNI toxicity

El-Zoghby et al. Am J Transplant 2009; 9: 527-535



The prevalence of CNI nephrotoxicity is substantially increased,
in contrast with the reduction of subclinical rejection
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Lower CNI exposure is associated with a reduction in
CNI nephrotoxicity in renal biopsies

==@== Patients With chronic CsA nephrotoxicity
O  Patients/with no CsA nephrotoxicity

CsA exposure
(mg/kg/day)

0 | | | | | | |

0 1 2 3 4
Years after transplantation

ol

Data taken from 888 biopsies (99 patients)
*p<0.05; CNI, calcineurin inhibitor; CsA, cyclosporin

Nankivell BJ et al. Transplantation 2004;78:557—65



CsA results in a better short-time graft survival that is
not maintained in the long-term outcome

Graft survival (%)
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Frequency and severity of arteriolar hyalinosis in transplant recipients
imunosuppressed with or without CsA
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Cumulative probability of graft loss and death in patients treated
with or without CsA

1.0 -
= Graft loss CsA
—— Graft loss Control
ssss Death CsA

0.8 e Death Control

0.4 =

0.2 1

P - s eessses=s
.---",----.

e

Cumulative probability of graft loss and death

0.0 =

T T T T T T
120 180 240 300 360 420

Time post-transplantation in months

Snanoudj R et al, Am J Transplant 2011; 11: 2635-2646



Renal allografts from the era of 1998-2004 demonstrate fewer, less
severe and less progressive chronic histologic changes in the first 5
years after transplantation than reported in earlier.eras (1987-2000)

Table 1: Comparison of histologic changes on protocol biopsies at 5 yearssafter kidney transplantation: Nankivell (Westmead) and Stegall
(Mayo Clinic). Adapted from Refs. 6 and 7

5-year biopsy results

Cohort Era Immunao-suppression ci0 ci ci2/3 ah2/3

Nankivell N = 70 1987-2000 Cyclosporine 0% 34% 66% 90%

Stegall N = 343 1998-2004 Tacrolimus 38% 45% 17% 19%
N

Stegall MD et al. Am J Transplant 2011; 11: 1382-1387




Fibrosis with inflammation at one year predicts

transplant functional decline
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Can we predict CNIs nephro}Q’qg’city?

&
Cell death O

Indirect effects Q
Endoplasmic Reticulum
slress
Tubular necrosis Graft failure
i 0 I Interstitial fibrosis > Graft loss
inhibitors

Epithelial to mesenchymal.
transition
Direct effects Fibroblast
a%ons Pathological alterations Functional alterations

,& k Reversibility / Irreversibility
@E Biomarkers of early CNI nephrotoxicity

-CNI avoidance
-CNI minimization
-CNI switch for non nephrotoxic immunosuppressive drugs

Pallet N et al, Pharmacol Res 2011, 64: 25-30




Transcriptional Profiling of Belatacept and Calcineurin
Inhibitor Therapy in Renal Allograft Recipients

BENEFIT and BENEFIT-EXT Sarwal Lab

Belatacept 12-month Compared with msp Implantation control

biopsies (n=18) biopsies (n=26)
Resulting in
CNI 12-month '

biopsies (n=17)

Allograft biopsy

pathology and clinical data -] Tmatment'sPemﬁc DEGs

Nonimmune chronic
injury (n=71 arrays)

Immune injury GS EA Differentially,
= = expressed genes froam
e in vitro’CNIT assay

Immune cell-specific
(literature)

Published data sets Sarwal Lab

CNiI-treated patients exhibited ,Signs, of tubulointerstitial
damage in both histopathologic anditranscriptome analyses.

The accelerated pattern of cellular stress, tissue fibrosis and

tissue injury seen in biopsies from CNIi-treated patients was
absent in biopsies from belatacept-treated patients

Vitalone MJ, Am J Transplant 2014; 14: 1912-1921
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Transplant Immunology 20 (2008) 21-28 %
Contents lists available at Scianc&Diract‘ %,

Transplant Immun@

journal homepage: www.alsev@nma’lncata!trim

Review

Minimization of calcineurin inhibitoéfmpmve long-term outcomes in
kidney transplantation

Dela Golshayan *, Manuel Pascual \?\

&



Minimization of Cyclosporine A to improve long-term
outcomes in kidney transplantation

Table 1
CNI-minimization or withdrawal in recipients with stable renal function
Reference Patients number Time of IS change IS therapy (withdrawal vs. control) ARsfates Renal function Follow-up
(after Tx) change vs. control
Smak Gregoor et al. [30] 34/30 12 mo MME-Pred vs. AZA-Pred 11.8%vs. 36.7% (P<0.05) Improved from baseline 20 mo
in both arms
Smak Gregoor et al. [31] 63/73 & mo MMEF-Pred vs. CsA-MMF-Pred 22% vs. 1.4% (P<0.05) Improved 24 mo
Abramowicz et al. [33] 7477 12-30_mo - Q5% vs. 1.3% (P<0.05) Improved 5yr

Schnuelle et al. [34]
Pascual et al. [35]
Ekberg et al. [37] (C

4440 Improved 12 mo

d 6 mo
12 mo

Oberbauer 8 mo

e accumulating.data indicate that low-
dose CNI-based-regimens would provide an
Interesting balance between efficacy and
toxicity”

mo
=G mo
proved, 27 mo
ing on baseline

Afzali et al. [45]
Ducloux et al. [46]

Weir et al. [47] Stabilized or improved 21 mo
Dudley et al. [48] (Creeping Creatinine study) W3{?0 =6 mo - —reT Mo rejection  Improved 12 mo
Suwelack et al. [49] 18/20 =12 mo MME-Pred vs. CNI-Pred Mo rejection  Improved =14 wks
Frimat et al. [50] (Reference Study) 7033 =12 mo 50%CsA-MMF—(Pred) vs. CsA-based Mo rejection  Improved 24 mo

Golshayan S , Pascual M, Transplant Immunol 2008; 20: 21-28



ZEUS: evaluating everolimus with
CNI elimination vs a standard CNI regimen

Group 1: CsA
Transplant Maintain prior immunosuppression regimen consisting of

surgery 4.5 months EC-MPS + CsA + corticosteroids
post-
Basiliximab transplant

+

EC-MPS2

+

CsAa
+

corticosteroids?

n=300 @Q
&

aFor the 1st 4.5 months post-transplant, all patients treated with

EC-MPS, CsA and corticosteroids. Corticosteroids administered

throughout the study according to local practice at a minimum dose of 5 mg

CNI, calcineurin inhibitor; EC-MPS, enteric-coated mycophenolate sodium; Budde K et al.
CsA, cyclosporin Lancet 2011;377:837-47




ZEUS: incidence of BPAR is similar for

everolimus and a standard CNI regimen

y. 4
[ 12 months ] LQ‘/ \24 months ]

Patients 100 -
with
BPAR (%)

80 4

60

40

20 = 4 16,4 16,2
0 - .._-_
Everolimus CsA
(n=154) (n=146)

BPAR, biopsy-proven acute rejection; Budde K et al. Lancet 2011;377:837-47
CNI, calcineurin inhibitor; CsA, cyclosporin Arns W et al. Oral presentation at ASN 2010



ZEUS: early improvement in renal function after early
CNI elimination Iis maintained over 24 months

,g
GFR 80 1 0000 Q/
Nankivell2 p=0. @)
(mL/min) p<0.0001 "t p<0.0001

70 A

) L EO ﬂ 76 mUmin
Q‘O

50 - v/ = Everolimus (n=154)
N

2 == CsA (n=146)

R %isation M6 M9 M12 M24
& Time pos

t transplant

40

aAdjusted values (means from analysis of covariance model, 95% CI)
GFR, glomerular filtration rate; CsA, cyclosporin; Arns W et al.
M, month; ClI, confidence interval Oral presentation at ASN 2010



ZEUS: Donor-specific HLA antibodies and AMR after conversion *

Cumulative incidence of DSA
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Time after transplantation (months)
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p=0.036

0.0 =
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* Use of Everolimus in CNI free regimen is not approved by health

authorities

Liefeldt et al. Am J Transplant 2012 12: 1192-1198




Understanding the Causes of Kidney Transplant Failure:

The Dominant Role of Antibody-Mediated Rejection and Nonadherence
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Transplantation Reviews 27 (2013) 97-107

Contents lists available at ScienceDirect TRANSBLANTATION

Transplantation Reviews

journal homepage: www.elsevier.com/locate/trre

Review of combination therapy with mTOR inhibitors andjstacrolimus minimization
after transplantation

Kidney transplantation:
9 prospective randomized studies (856 patients)
MTOR inhibitor + tacrolimus reduction
 Improvement of renal function
 Low rates of infection (BK,"CMV, or EBV) and malignancy (0% to 7%

Review of these studies suggests that immunosuppressive regimens including an mTOR inhibitor and
TAC minimization therapy better preserve renal function versus standard-dose TAC, without significant

changes in patient survival or graft rejection rates.

Ram Peddi et al. Transplantation Reviews 2013; 27: 95



Correlations with six-month protocol biopsy findings in pediatric
transplant recipients on low- and regular-dose CNI regimens

79 pediatric recipients
Protocol biopsy at 6months
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Kanzelmeyer NK et all,Clin Trasplant 2013:27:319-323




Protocolos de inmunosupresion
Hospital Clinic de Barcelona

A. Trasplante renal sin factores de riesgo.inmunoldgicos o
nefroldgicos

m  Donante cadaver
m  Donante vivo

B. Trasplante renal de alto riesgo inmunoldgico
Trasplante renal con donante en asistolia

D. Trasplante renal contdenante con criterios expandidos o riesgo
nefrologico



Trasplante renal de cadaver sin factores de riesgo

Protocolo Observaciones

Metil-prednisolona En paciente Wélergia a mMTORI, obesos
500mg (D0), 125mg (D1), severos 30), EPOC severos y
0,5mg/kg/dia (D2) i reduccion a el n dislipemia severa pre-
15mg/dia (M1), 10mg/dia (M2) i ftra%ola2 se utilizara MMF/MPS en vez de
5mg/dia (M3) :

N\ Valorar la retirada progresiva de corticoides

Prograf Q/ a medio plazo
0.15mg/kg/dia

12 dosis pre-Tx Y

| \§
Certican Q-
1mg c/12hr ,&

Iniciar DO o D1
niveles 3-5 ng/ ?\



Trasplante renal de vivo sin factores de riesgo

Protocolo Observaciones

Metil-prednisolona En paciente Wélergia a mTORI, obesos
500mg (DO0), 125mg (D1), severos 30), EPOC severos y
0,5mg/kg/dia (D2) i reduccién a RIS n dislipemia severa pre-
15mg/dia (M1), 10mg/dia (M2) i tra@ se utilitzara MMF/MPS en vez

’ OR

5mg/dia (M3)

N\ Valorar la retirada progresiva de corticoides

Advagraf Q/ a medio plazo
0.15mg/kg/dia

12 dosis 3 dias pre-Tx
Niveles 6 — 9 ng/mL (ler m@“

Certican &Q/

1mg c/12hr
Iniciar DO o D1 ?\

niveles 3-5 ng/m



Trasplante renal con donante ECD

Protocolo Observaciones

Simulect En pacientes con jia a MTORI, obesos

20mg DO + 20mg D4 severos (IMC , EPOC severos y
pacientes c pemia severa pre-

Metil-prednisolona g:sirp:]ljall_nt ilitzara MMF/MPS en vez

500mg (D0), 125mg (D1),

0,5mg/kg/dia (D2) i reduccion a Valorar la retirada progresiva de corticoides

15mg/dia (M1), 10mg/dia (M2) i ‘ %edio plazo

5mg/dia (M3) \

Después del primer afo valorar la retirada
Advagraf progresiva de tacrolimus: monoterapia

0.10 mg/kg/dia Y con Certican, con niveles entre 5-8 ng/ml
12 dosis pre-Tx ?“

N\
Niveles 4 — 8 ng/ml (1e @'5)

Certican &
1mg c/12hr @v
Iniciar DO o D1

niveles 3-5 ng/ml



Trasplante renal con donante en asistolia

Protocolo Observaciones

ATG Fresenius 2,5mg/ Kg/ dia (5dosis) En pacientes con aleg%i{;hTORi, obesos
severos (IMC > 30 severos y pacientes

Metil-prednisolona con dislipemia pre-trasplante se

500mg (DO), 125mg (D1), 0,5mg/kg/dia U172 M en vez de imTOR
(D2) i reduccion a 15mg/dia (M1),

Val tirad iva d
10mg/dia (M2) i 5mg/dia (M3) alor irada progresiva de

coptiepides a medio plazo
Advagraf ! %

0.10 mg/kg/dia \>

12 dosis pre-Tx Q/

Niveles 4 — 8 ng/ml (1er mes) \/Q

Rapamune Qy

2mg c/24hr Q/
Iniciar entre D3 y D5 &
niveles 3-5 ng/ml ?‘



Immunosuppression tailoring based on histological
and immunological monitorin&

At transplantation

Q
VO

Renal bicpsy + DSA

Month 3 to 6

Nephrotoxicity Q/ Normal Subclinical AR / DSA

| O" | }

MTORI + M@\/ MTORI + CNI Rejection therapy

& CNI +MPA

e

Month 12 Renal biopsy + DSA




Thank you very much





