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Pathogenesis of Chronic Allograft Nephropathy

Pascual M et al, N Engl J Med, 2002, Vol. 346, 8: 580-590
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Tubulointerstitial fibrosis is considered the final common 
mechanism leading to end-stage renal disease regardless of the 

initiating insult

Mannon RB, Am J Transplant 2006; 6: 867–875 
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Evidence for Antibody-Mediated Injury as a Major Determinant of Late 
Kidney Allograft Failure: 
The Long-term Deterioration of Kidney Allograft Function (DeKAF)The Long-term Deterioration of Kidney Allograft Function (DeKAF)

Gaston RS et al. Transplantation 2010;90: 68–74

Kaplan-Meier analysis of the impact of primary or secondary local diagnosis of calcineurin inhibitor (CNI) 
nephrotoxicity on kidney allograft survival after for-cause biopsy. Cross-sectional cohort (n=173)
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Evidence for Antibody-Mediated Injury as a Major Determinant of Late 
Kidney Allograft Failure: 
The Long-term Deterioration of Kidney Allograft Function (DeKAF)The Long-term Deterioration of Kidney Allograft Function (DeKAF)

C4d- DSA- C4d+ DSA-

42.7% 16.2%

17.9% 23.º%

C4d+ DSA+C4d- DSA+

173 renal for cause biopsies in patients with deteriorating renal function 7 3 ± 6 0 years from transplant

Adapted from Gaston RS et al. Transplantation 2010;90: 68–74

173 renal for-cause biopsies in patients with deteriorating renal function 7.3 ± 6.0 years from transplant
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Rechazo humoral crónico

Lesiones morfológicas sugestivasLesiones morfológicas sugestivas

Glomerulopatía del trasplante
Multilaminación de la membrana de los capilares peritubulares
Engrosamiento intimal y rotura de las elásticas
Fibrosis intersticial y atrofia tubular

Immunopatología
C4d en capilares peritubularesp p

Serología
Anticuerpos donante específicos  (anti HLA u otros)

Solez K et al Am J Transplant 2007 7:518
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Revised (Banff 2013) classification of antibody-
mediated rejection (ABMR) in renal allografts

Haas M et al, Am J Transplant 2014; 14: 272–283
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Revised (Banff 2013) classification of antibody-
mediated rejection (ABMR) in renal allografts

Haas M et al, Am J Transplant 2014; 14: 272–283
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L i f ló i ti d h ó iL i f ló i ti d h ó iLesiones morfológicas sugestivas de rechazo crónico Lesiones morfológicas sugestivas de rechazo crónico 
mediado por ACmediado por AC

Glomerulopatía del trasplante Reduplicación MB capilares peritubulares

Solez K et al. Banff '05 Meeting Report. Am J Transplant 2007; 7: 518
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Kaplan-Meier plots of death-censored graft survival after conventional
transplantation in patients without (––) and with TG (– – –).

Cosio FG et al, Am J Transplant. 2008 Mar;8(3):492-6
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Hypothesis of the mechanisms leading to the development of 
transplant glomerulopathy

Hayde N et al, Clin J Am Soc Nephrol. 2013 Dec;8(12):2141-8.
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Kaplan-Meier death-censored graft survival stratified by histopathology

Hayde N et al, Clin J Am Soc Nephrol. 2013 Dec;8(12):2141-8.
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Anti-Human Leukocyte Antigen and Donor-Specific Antibodies Detected by Luminex
Posttransplant Serve as Biomarkers for Chronic Rejection of Renal Allografts

Lachman, Terasaki et al, Transplantation 2009;87: 1505–1513
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Anti-Human Leukocyte Antigen and Donor-Specific Antibodies Detected by Luminex
Posttransplant Serve as Biomarkers for Chronic Rejection of Renal Allografts

Lachman, Terasaki et al, Transplantation 2009;87: 1505–1513
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Proposed pathogenic mechanism of TG

Cosio FG et al, Am J Transplant. 2008 Mar;8(3):492-6
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Kidney International (2011) 80, 879–885; 
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Rechazo humoral C4d negativo

MATERIA
L D

E U
SO D

OCENTE 



C4d en biopsias de vigilancia e indicación en Tx C4d en biopsias de vigilancia e indicación en Tx 
ABO y HLA incompatibleABO y HLA incompatible

Seguimiento Indicación
________________________________
ABO inc (%) 80 59

Correlación con ptc
________________

NOABO inc (%) 80 59

HLA inc (%) 26 60
_________________________________

YES
_________________________________________________

Haas M et al. AJT 2006; 6: 1829
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ENDAT: “endothelial associated transcripts”,ENDAT: “endothelial associated transcripts”,
C4d, MI y pérdida del injertoC4d, MI y pérdida del injerto

Sis B et al. Am J Transplant 2009; 9: 2312
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C4d MI y DSA en biopsias de seguimientoC4d MI y DSA en biopsias de seguimientoC4d, MI y DSA en biopsias de seguimientoC4d, MI y DSA en biopsias de seguimiento
n=157 Bx de protocolo de 80 pacientes DSA + que reciben Tx de cadáver  n=157 Bx de protocolo de 80 pacientes DSA + que reciben Tx de cadáver  

Loupy A et al. AJT 2011; 11: 56
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Relación entre MFIRelación entre MFI maxmax y C4dy C4dRelación entre MFI Relación entre MFI maxmax y C4dy C4d

3 meses

12 meses

Loupy A et al. AJT 2011; 11: 56
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ProbabilidadProbabilidad de de RechazoRechazo humoral humoral crónicocrónico 1 a en 1 a en 
funciónfunción de MI y C4d a los 3mde MI y C4d a los 3m

Variable RR 95CI p

MI 4.0 1.0‐16‐0 0.05

DSA II 4.1 1.1‐15.0 0.03

Loupy A et al. AJT 2011; 11: 56
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Rechazo humoral subclínico
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Rechazo humoral subclínico

N C4d > 50% C4d 25‐50% 
_________________________________________________
Indicación 377 12.2 % 8.5%

Seguimiento 551 2.0% 2.4%
_________________________________________________

“correlación entre C4d y capilaritis”

Mengel M  et al. AJT 2005; 5: 1050

correlación entre C4d y capilaritis
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Rechazo humoral subclínico y progresión  del daño crónico
Tx donante vivo, cross match +, tto desensibilización: PF + IgTx donante vivo, cross match +, tto desensibilización: PF + Ig
Seguimiento 1a , biopsias 1, 3, 6, 12 m (al menos Bx 3 y 12 m)Seguimiento 1a , biopsias 1, 3, 6, 12 m (al menos Bx 3 y 12 m)

ó d ff lScore crónico de Banff  a los 12 m

N 10

Haas M  et al. AJT 2007; 7: 576

N=10 N=24
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Prevalence of histological lesions related to immune 
activity in patients with proteinuria (> 400 mg/d)act ty pat e ts t p ote u a ( 00 g/d)

Sun O et al, PLoS ONE 2012, 7(5): e36654.
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Natural History of Proteinuria in Renal Transplant 
Recipients Developing De Novo Human Leukocyte Antigen ec p e ts e e op g e o o u a eu ocyte t ge

Antibodies

Fotheringham J et al, Transplantation 2011;91: 991–996)
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A diagnostic approach to posttransplant
proteinuriaproteinuria

Ponticelli C and Graziani G, Transplant Int 2012, 25: 909-917
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La biopsia pre-implante ayuda a interpretar los hallazgos

Histological alterations associated 
with chronic rejection are alreadywith chronic rejection are already 
present at the time of 
transplantation. The lack of a 
baseline biopsy may difficult the 
interpretation of the origin of the 
lesions.

SRK Lehtonen, Transplantation 2001, 72(6): 1138-1144, p , ( )
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Tratamiento del rechazo mediado por anticuerpos

• Eliminación de anticuerpos circulantes: 
– recambios plasmáticos, inmunoadsorción

• Inhibición de anticuerpos residuales: 
– inmunoglobulinas intravenosas, micofenolato mofetil

• Supresión de la producción de anticuerpos o depleción de 
linfocitos B:

corticosteroides rituximab ATG esplenectomía–corticosteroides, rituximab, ATG, esplenectomía

• Apoptosis/depleción de células plasmáticas: 
i hibid d t (b t ib)– inhibidores de proteosoma (bortezomib)

• Inhibición de la activación terminal del complemento: 
( l b)–anticuerpos anti‐C5 (eculizumab)

Lucas JG et al, Expert Opin Pharmacother. 2011 Mar;12(4):579–92. 
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Rituximab and Intravenous Immunoglobulin Treatment of Chronic Antibody‐Mediated Kidney 
Allograft Rejection.
Fehr, Thomas; Rusi, Barbara; Fischer, Andreas; Hopfer, Helmut; Wuthrich, Rudolf; Gaspert, Ariana

Transplantation. 87(12):1837‐1841, June 27, 2009.
DOI: 10.1097/TP.0b013e3181a6bac5

© 2009 Lippincott Williams & Wilkins, Inc.  Publicado por Lippincott Williams & Wilkins, Inc. 2
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Eculizumab Therapy for Chronic Antibody-Mediated Injury in Kidney
Transplantation: An Interim Assessment. S. Kulkarni,1 N. Kirkles-
S ith 2 R T li 1 R F i 3 G M k l 4 J P b 2 1S Y lSmith,2 R. Tomlin,1 R. Formica,3 G. Moeckel,4 J. Pober.2 1Surgery, Yale 
University School of Medicine, New Haven, CT; 2Immunobiology, Yale 
University School of Medicine, New Haven, CT; 3Medicine, Yale University
School of Medicine, New Haven, CT; 4Pathology, Yale University School of 

Medicine, New Haven, CT.

Six kidney transplant recipients (2 control, 4 treatment), who had
developed de novo DSA and had worsening renal function completed
6 months of either eculizumab therapy or observation, as a part of an
ongoing clinical study to test if eculizumab would ameliorate

antibody-mediated injury.

Conclusion: Interim assessment of transplant patients with de novo

antibody mediated injury. 

Conclusion: Interim assessment of transplant patients with de novo
DSA and worsening renal function show an apparent stabilization in 
their renal function with eculizumab therapy. However, increased
endothelial cell mRNAs, possibly indicative of CAMR, may not be 

di i i h d b li b thdiminished by eculizumab therapy.

Kulkarni S T et al, Am J Transplant 2013; 19: 86
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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
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DSA have been associated with a decrease in graft survival with a 
strong association between non-adherence & dnDSA

Relationship between the presence of de novo DSA and no DSA in graft survival
(dnDSA (15%) at a mean of 4.6±3.0 years post-transplant)

1010--year survival 96%year survival 96%
Curves start to diverge 5 years post-transplant
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Non-adherence is a risk factor 
for dnDSA (OR 8.75, p<0.001)
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Wiebe C et al. Am J Transplant 2012;12:1157−1167
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Meta-analysis of the impact of nonadherence on graft survival

OR 7.1 (95% CI, 4.4%–11.7%)

Butler J et al. Transplantation. 2004 Mar 15;77(5):769-76
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High within-patient variability in the clearance of tacrolimus is a risk
factor for poor long-term outcome after kidney transplantation

Low tacrolimus variability
High tacrolimus variabilityHigh tacrolimus variability

Borra LCP  et al, Nephrol Dial Transplant 2010, 25: 2757-2763
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¿Cómo prevenir el rechazo crónico?¿ p

1 Asegurar una exposición adecuada a los CNI1. Asegurar una exposición adecuada a los CNI

2. Monitorización inmunológica mediante biopsias y DSA
- En pacientes hiperinmunizados?En pacientes hiperinmunizados?
- Para minimización o abolición de CNI?
- Siempre?

3. Prevenir la no-adherencia
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MUCHAS GRACIAS!MUCHAS GRACIAS!
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