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1. Pathology of acute ABMR in kidney:   histology, 
C4d, DSA, and the 2013 Banff classification 
 

2. Pathology of chronic, active ABMR in kidney:  
transplant glomerulopathy, DSA, and the 2013 
Banff classification   

 
3. Pathologic factors influencing graft survival 

following treatment of active ABMR 
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Diagnostic Criteria for Acute AMR in Renal 
Allograft Biopsies 

(L.C. Racusen et al, Am J Transplant 3: 1-7, 2003) 

1. Morphologic evidence 

a. Neutrophils and/or monocytes/macrophages in PTC and/or 
glomeruli (peritubular capillaritis; glomerulitis) 

b. Arterial fibrinoid necrosis 

c. Thrombi in glomerular capillaries, arterioles, and/or small 
arteries 

d. Acute tubular injury, without other apparent causes 

2. Immunohistologic evidence 

a. Diffuse C4d in PTC 

b. Immunoglobulin and/or complement in arterial fibrinoid 
necrosis 

3. Serologic evidence 
a. Circulating antibodies to donor HLA or other specific anti-donor 

antibodies at the time of biopsy 



Loupy et al (Paris), Am J Transplant 9: 2561-
2570, 2009 

Compared clinical, pathologic parameters in DSA-positive 
renal transplant recipients at 1 year post-transplant based 
on findings on a 3-month protocol biopsy : 
 
Subclinical ABMR (14 patients) 
C4d+ with glomerulitis and/or PTC WBC margination 
 
Suspicious but not diagnostic (22 patients) 
C4d- with glomerulitis and/or PTC WBC margination 
 
No ABMR (9 patients) 
C4d-, no glomerulitis or PTC WBC margination 



Loupy et al (Paris), Am J Transplant 9: 2561-
2570, 2009 

Findings 1 year post-transplantation: 
 
SC ABMR (14):      Mean GFR 39 +/- 14 
(C4d+, g/ptc+)       100% with TA/IF (ci + ct >0) 
                              43% with transplant glomerulopathy 
 
“Suspicious” (22):     Mean GFR 46 +/- 18 
(C4d-, g/ptc+)           77% with TA/IF 
                                 18% with transpl. glomerulopathy 
 
No ABMR (9):        Mean GFR 62 +/- 19 
(C4d-, g/ptc-)         33% with TA/IF 
                              0% with transplant glomerulopathy 
  
 



Lefaucheur et 
al (Paris), 
Lancet 381:  
313-9, 2013 



Banff 2013 Classification of Antibody-Mediated Rejection (ABMR) in Renal Allografts 
  
Acute/Active ABMR; all 3 features must be present for diagnosisa 
1.  Histologic evidence of acute tissue injury, including one or more of the following: 
         - Microvascular inflammation (g > 0b and/or ptc > 0) 
         - Intimal or transmural arteritis (v > 0)c 
         - Acute thrombotic microangiopathy, in the absence of any other cause 
         - Acute tubular injury, in the absence of any other apparent cause 
 2.  Evidence of current/recent antibody interaction with vascular endothelium, 
      including at least one of the following:    
         - Linear C4d staining in peritubular capillaries (C4d2 or C4d3 by IF on frozen 
           sections, or C4d > 0 by IHC on paraffin sections) 
         - At least moderate microvascular inflammation ([g + ptc] >2)d 
         - Increased expression of gene transcripts in the biopsy tissue indicative of  
           endothelial injury, if thoroughly validated   
3.  Serologic evidence of donor-specific antibodies (HLA or other antigens) 
 
a These lesions may be clinically acute, smoldering, or subclinical.  Biopsies showing two of the 3 features 
may be designated as “suspicious” for acute/active ABMR. 
b  Recurrent/de novo glomerulonephritis should be excluded 
C These lesions may be indicated of ABMR, TCMR, or mixed ABMR/TCMR 
d  In the presence acute T cell-mediated rejection, borderline infiltrates, or evidence of infection, ptc >2 alone 
is not sufficient to define moderate microvascular inflammation and g must be >1. 
 







No TG 

TG 

Cosio et al, AJT 8:  492-6, 2008  



anti-Class II DSA 

anti-Class II non-DSA 

No anti-Class II 

Gloor et al, AJT 7: 2124-32, 2007 Gloor et al, AJT 7: 2124-32, 2007 





   Biopsies <3 mo post-transplant with MVI, DSA, glom. endothelial EM changes 







Banff 2013 Classification of Antibody-Mediated Rejection (ABMR) in Renal Allografts 
(continued) 
  
Chronic, Active ABMR; all three features must be present for diagnosisf 
1.Morphologic evidence of chronic tissue injury, including 1 or more of the following: 
        -  Transplant glomerulopathy (cg >0)g, if no evidence of chronic TMA 
        -  Severe peritubular capillary basement membrane multilayering (requires EM)h 
        -  Arterial intimal fibrosis of new onset, excluding other causes 
2.Evidence of current/recent antibody interaction with vascular endothelium,    
including at least one of the following:    
       -  Linear C4d staining in peritubular capillaries (C4d2 or C4d3 by IF on frozen 
          sections, or C4d > 0 by IHC on paraffin sections) 
       -  At least moderate microvascular inflammation ([g + ptc] >2)i 
       -  Increased expression of gene transcripts in the biopsy tissue indicative of  
           endothelial injury, if thoroughly validated     
3.Serologic evidence of donor-specific antibodies (HLA or other antigens) 

 
f  In the absence of evidence of current/recent antibody interaction with the endothelium (those features in 
section 2), the term active should be omitted; in such cases DSA may be present at the time of biopsy or at 
any previous time post-transplantation. 
g  Includes GBM duplication by electron microscopy only (cg1a) or GBM double contours by light microscopy 
h   >7 layers in 1 cortical peritubular capillary and >5 in 2 additional capillaries, avoiding portions cut 
tangentially 
i   In the presence acute T cell-mediated rejection, borderline infiltrates, or evidence of infection, ptc >2 alone 
is not sufficient to define moderate microvascular inflammation and g must be >1. 
 



Comparison of Predictive Value of Banff 2013 vs.  
Banff 2007 Criteria for Chronic, Active ABMR 

De Serres et al (Quebec), Am J Transplant  16: 1515-25, 2016 

123 patients, single center, indication bx Jan 2006 – Oct 2014 
45 reached combined endpoint of graft loss or doubling of SCr 
 
                                   Banff 2007                       Banff 2013 
% with CAABMR             18%                                  36% 
 
HR of CAABMR for    1.6 [0.7-3.8]                     2.5 [1.2-5.2] 
combined endpoint 



No CMR (includes Borderline) [55] 

CMR > Banff 1a  [25]   
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Months After Biopsy 
 

           Graft Survival After Treatment 
      “Pure” ABMR vs Mixed ABMR/TCMR 
 80 cases: 37 Type 1, 43 Type 2 

P = 0.037 

P = 0.073 by multivariable analysis  

M Haas et al, Kidney Int, 2017 



(ci + ct <3)  [60] 

(ci + ct >3) [20] 

P = 0.0007 
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P = 0.013 by multivariable analysis  
 M Haas et al, Kidney Int, 2017 

 



Thank you for your attention.  Any questions? 
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