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How to improve long‐term survival in kidney transplantationp g y p
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Factores asociados al donante, al 
t l t l t (1)receptor y al trasplante (1)

Tipo de donanteTipo de donante
Donante vivo
Donante en muerte encefálica sin criterios expandidos
Donante en muerte encefálica con criterios expandidos
Donante en asistolia no controlada
Donante en asistolia cotrolada

Factores de riesgo asociados al receptorFactores de riesgo asociados al receptor
Nefropatía de base y/o nefropatías asociadas a enfermedades sistémicas

Riesgo inmunológico previo

Factores asociados al trasplante
Compatibilidad HLA
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Factores asociados al donante, al 
t l t l t (2)receptor y al trasplante (2)

Variables evolutivasVariables evolutivas
Función retrasada del injerto
Función renal en el primer año
ProteinuriaProteinuria
Rechazo agudo clínico y subclínico
Anticuerpos donante-específicos
Adherencia al tratamiento
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Influencia de la función renal alcanzada en el primer año 
en la sobrevida del injertoj

Hariharan S et al, Kidney Int. 2002, 1:311–8
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Relación entre la proteinuria a 1 año de evolución y la 
sobrevida del injertoj

Amer H and Cosio FG, J Am Soc Nephrol 2009, 20: 2490–2492
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Prevalencia de lesiones histológicas relacionadas con actividad 
inmunológica en pacientes con proteinuria > 400mg/d

Sun O et al, PLoS ONE 2012, 7(5): e36654.
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Cumulative Incidence of Chronic Renal Failure among 69,321 Persons 
Who Received Nonrenal Organ Transplants in USA

1990 20001990-2000

Ojo, AK. et. al. N Engl J Med 2003; 349;10: 931-40
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Schematic representation of the etiology of calcineurin inhibitor nephrotoxicity. 

Naesens M et al. CJASN 2009;4:481-508

©2009 by American Society of Nephrology
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Tubulointerstitial fibrosis is considered the final common mechanism leading 
to end stage renal disease regardless of the initiating insultto end‐stage renal disease regardless of the initiating insult

Mannon RB, Am J Transplant 2006; 6: 867–875 
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Identifying Specific Causes of Kidney Allograft Loss

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

fibrosis/atrophy or CNI toxicity
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Identifying specific causes of 
kidney allograft losskidney allograft loss

El-Zoghby JM  et al,  Am J Transplant  2009; 9: 527–535
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Etiologic classification of losses of functioning grafts 

Fibrosis / Atrophy (n=47)

Polyoma Nephropathy 23.4%

Immunologic (recurrent rejetions) 27.6%

Cellular rejection 19.1%

Antibody-mediated rejection 2.1%

Cellular and antibody-mediated rejection 6.3%

Recurrent pyelonephritis 14.8%

Poor allograft quality 8.5%

U t l t i 4 2%Ureteral stenosis 4.2%

Calcineurin inhibitor toxicity 2.1%

Idiopathic 19.1%

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

Most of the 153 cases of kidney graft loss were associated to an identifiable cause that was not idiopathic 
fibrosis/atrophy or CNI toxicity
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The prevalence of CNI nephrotoxicity is substantially increased,
in contrast with the reduction of subclinical rejectionin contrast with the reduction of subclinical rejection

Nankivell BJ, et al, N Engl J Med 2003, 349:2326-33
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Lower CNI exposure is associated with a reduction in
CNI nephrotoxicity in renal biopsies

7
Patients with chronic CsA nephrotoxicity
Patients with no CsA nephrotoxicity

*

6

Patients with no CsA nephrotoxicity
*

*

5

CsA exposure
(mg/kg/day) * *

4

0
0 1 2 3 4 5

Years after transplantation

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

Data taken from 888 biopsies (99 patients)
*p<0.05; CNI, calcineurin inhibitor; CsA, cyclosporin
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CsA results in a better short‐time graft survival that is 
not maintained in the long‐term outcome g

Overall graft survival Graft survival after one year

Marcen R, et. al. 2001, 72; 1: 57–62
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Frequency and severity of arteriolar hyalinosis in transplant recipients 
imunosuppressed with or without CsA

Snanoud R et al,  Am J Transplant  2011; 11: 2635–2646
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Cumulative probability of graft loss and death in patients treated 
with or without CsA

Snanoudj R et al,  Am J Transplant  2011; 11: 2635–2646
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Renal allografts from the era of 1998–2004 demonstrate fewer lessRenal 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)

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

MATERIA
L D

E U
SO D

OCENTE 



Fibrosis with inflammation at one year predicts 
transplant functional decline

Park W et al J Am Soc Nephrol. 2010 Nov;21(11):1987-97
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Can we predict CNIs nephrotoxicity?

Pallet N et al, Pharmacol Res 2011, 64: 25–30
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Transcriptional Profiling of Belatacept and Calcineurin
Inhibitor Therapy in Renal Allograft RecipientsInhibitor Therapy in Renal Allograft Recipients

CNI t t d ti t hibit d i f t b l i t titi lCNI-treated patients exhibited signs of tubulointerstitial
damage in both histopathologic and transcriptome analyses.

The accelerated pattern of cellular stress, tissue fibrosis and
tissue injury seen in biopsies from CNI-treated patients was
absent in biopsies from belatacept-treated patientsabsent in biopsies from belatacept treated patients

Vitalone MJ, Am J Transplant 2014; 14: 1912–1921
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Minimization of Cyclosporine A to improve long-term 
outcomes in kidney transplantationoutcomes in kidney transplantation

“ …… accumulating data indicate that low-
dose CNI-based regimens would provide an 
interesting balance between efficacy and 
toxicity”

Golshayan S , Pascual M, Transplant Immunol 2008; 20: 21–28
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ZEUS: evaluating everolimus with 
CNI elimination vs a standard CNI regimen

Group 1: CsA
Transplant

surgery

Basiliximab

4.5 months
post-

transplant

Maintain prior immunosuppression regimen consisting of
EC-MPS + CsA + corticosteroids

+
EC-MPSa

+
CsAa

Group 2: everolimus
Step 1: EC-MPS + everolimus (1.5 mg/day)

+ CsA (50%) + corticosteroids
Step 2: EC-MPS + everolimus (trough level 6–10 ng/mL)

+
corticosteroidsa

p ( g g )
+ CsA (25%) + corticosteroids

Step 3: EC-MPS + everolimus (trough level 6–10 ng/mL)
+ corticosteroids

n=300

aFor the 1st 4.5 months post-transplant, all patients treated withFor 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; 
CsA, cyclosporin

Budde K et al.
Lancet 2011;377:837-47
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ZEUS: incidence of BPAR is similar for 
everolimus and a standard CNI regimen

24 months12 months

80

100Patients
with
BPAR (%)

80

100

40

60

40

60

15,114,920

40

16,216,420

40

0
CsAEverolimus

(n=146)(n=154)

0
CsAEverolimus

(n=146)(n=154)

BPAR, biopsy-proven acute rejection; 
CNI, calcineurin inhibitor; CsA, cyclosporin

Budde K et al. Lancet 2011;377:837-47
Arns W et al. Oral presentation at ASN 2010
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ZEUS: early improvement in renal function after early 
CNI elimination is maintained over 24 months

80GFR

70

80

p<0.0001p<0.0001p<0.0001
p=0.0002

+7 6 mL/min

GFR 
Nankivella
(mL/min)

60

+7.6 mL/min

50
CsA (n=146)
Everolimus (n=154)

40
Randomisation M6 M9 M12 M24

Time post transplant

aAdjusted values (means from analysis of covariance model, 95% CI) 
GFR, glomerular filtration rate; CsA, cyclosporin; 
M, month; CI, confidence interval

Arns W et al.
Oral presentation at ASN 2010
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ZEUS: Donor-specific HLA antibodies and AMR after conversion *ZEUS: Donor-specific HLA antibodies and AMR after conversion 

DSA AMR

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

* Use of Everolimus in CNI free regimen is not approved by health 
authorities
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Understanding the Causes of Kidney Transplant Failure:
The Dominant Role of Antibody-Mediated Rejection and Nonadherence

Sellarés J  et al, Am J Transplant  2012, 12:388-399

MATERIA
L D

E U
SO D

OCENTE 



Kidney 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
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Correlations with six-month protocol biopsy findings in pediatric 
transplant recipients on low- and regular-dose CNI regimensp p g g

79 pediatric recipients
Protocol biopsy at 6monthsp y

Kanzelmeyer NK et all,Clin Trasplant 2013:27:319-323
MATERIA

L D
E U

SO D
OCENTE 



Protocolos de inmunosupresión 
H it l Clí i d B lHospital Clínic de Barcelona

A. Trasplante renal sin factores de riesgo inmunológicos o 
nefrológicos

Donante cadáver
Donante vivo

B. Trasplante renal de alto riesgo inmunológico
C. Trasplante renal  con donante en asistoliap
D. Trasplante renal con donante con criterios expandidos o riesgo 

nefrológico
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Trasplante renal de cadáver sin factores de riesgop g

Protocolo Observaciones
Metil prednisolona En pacientes con alergia a mTORi obesosMetil-prednisolona
500mg (D0), 125mg (D1), 
0,5mg/kg/dia (D2) i reducción a 
15mg/dia (M1), 10mg/dia (M2) i 

En pacientes con alergia a mTORi, obesos 
severos (IMC > 30), EPOC severos y 
pacientes con dislipemia severa pre-
trasplante se utilizará MMF/MPS en vez de 
imTOR5mg/dia (M3)

Prograf
0 15mg/kg/dia

imTOR

Valorar la retirada progresiva de corticoides 
a medio plazo 

0.15mg/kg/dia
1ª dosis pre-Tx  

Certican
1 /12h1mg c/12hr
Iniciar D0 o D1
niveles  3-5 ng/mlMATERIA
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Trasplante renal de vivo sin factores de riesgop g

Protocolo Observaciones
Metil prednisolona En pacientes con alergia a mTORi obesosMetil-prednisolona
500mg (D0), 125mg (D1), 
0,5mg/kg/dia (D2) i reducción a 
15mg/dia (M1), 10mg/dia (M2) i

En pacientes con alergia a mTORi, obesos 
severos (IMC > 30), EPOC severos y 
pacientes con dislipemia severa pre-
trasplante se utilitzará MMF/MPS en vez 
de imTOR5mg/dia (M3)

Advagraf
0 15mg/kg/dia

de imTOR

Valorar la retirada progresiva de corticoides 
a medio plazo 

0.15mg/kg/dia
1ª dosis 3 días pre-Tx
Niveles 6 – 9 ng/mL (1er mes)

C tiCertican
1mg c/12hr
Iniciar D0 o D1
niveles 3-5 ng/mlniveles  3 5 ng/mlM
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Trasplante renal con donante ECD

Protocolo Observaciones
Simulect
20mg D0 + 20mg D4

En pacientes con alergia a mTORi, obesos 
severos (IMC > 30), EPOC severos y 
pacientes con dislipemia severa pre-

Metil-prednisolona
500mg (D0), 125mg (D1), 
0,5mg/kg/dia (D2) i reducción a 

pacientes con dislipemia severa pre-
trasplante se utilitzará MMF/MPS en vez 
de imTOR

Valorar la retirada progresiva de corticoides, g g ( )
15mg/dia (M1), 10mg/dia (M2) i
5mg/dia (M3)

Advagraf

Valorar la retirada progresiva de corticoides 
a medio plazo 

Después del primer año valorar la retirada 
progresiva de tacrolimus: monoterapiaAdvagraf

0.10 mg/kg/dia
1ª dosis pre-Tx
Niveles 4 – 8 ng/ml (1er mes)

progresiva de tacrolimus: monoterapia 
con Certican, con niveles entre 5-8 ng/ml

Certican
1mg c/12hr
Iniciar D0 o D1Iniciar D0 o D1
niveles  3-5 ng/ml
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Trasplante renal con donante en asistolia
Protocolo ObservacionesProtocolo Observaciones

ATG Fresenius  2,5mg/ Kg/ dia (5dosis)

Metil‐prednisolona

En pacientes con alergia a mTORi, obesos 
severos (IMC > 30), EPOC severos y pacientes 
con dislipemia severa pre‐trasplante se 
tilit á MMF/MPS d i TOR500mg (D0), 125mg (D1), 0,5mg/kg/dia 

(D2) i reducción a 15mg/dia (M1), 
10mg/dia (M2) i 5mg/dia (M3)

utilitzará MMF/MPS en vez de imTOR

Valorar la retirada progresiva de  
corticoides a medio plazo

Advagraf
0.10 mg/kg/dia
1ª dosis pre‐Tx
Niveles 4 – 8 ng/ml (1er mes) 

Rapamune
2mg c/24hr2mg c/24hr
Iniciar entre D3 y D5
niveles  3‐5 ng/ml
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Immunosuppression tailoring based on histological 
and immunological monitoringand immunological monitoring

At transplantation Induction +mTOR i+ low CNI

Month 3 to 6 Renal biopsy + DSA

Nephrotoxicity Subclinical AR / DSANormal

mTORi + MPA mTORi + CNI Rejection therapy

CNI +MPA 

Month 12 Renal biopsy + DSA
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Thank you very muchThank you very muchMATERIA
L D

E U
SO D

OCENTE 




