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NATURAL HISTORY 
Preformed DSA and Kidney Graft Outcomes 



55% of patients with HLA-DSA developed clinical/subclinical AMR 
if not desensitized pre-transplant 

Amico P. Transplantation (2009) 87:1681-1688 

CDC CXM negative 
pre-transplant 

 
 

Pre-Tx SAB DSA +ve 
(MFI >500) 

 
 

 
Pre-Tx SAB DSA -ve 

Unrecognized Immunologic Memory 
Clinical & Subclinical ABMR prevalent with Pre-transplant DSA 



Patients with HLA-DSA and clinical/subclinical AMR had a  
20% lower death-censored graft survival at 5 years 

Death-censored graft survival  

Amico P. Transplantation (2009) 87:1681-1688 



JASN (2015) 26:1721-1731 

78% subclinical ABMR 
had pre-transplant DSA 

 
 

At 1 year all subclinical ABMR 
had DSA detectable 

SAB MFI = 2550 ± 580 
 



AHG+ 

FCXM >300 

FCXM <300 

XM - 

Cl/II DSA >10,000 

Cl/II DSA>5,000<10,000 

Cl/II DSA<5,000 

NO DSA 

MCS (Mean Channel Shift) MFI (Mean Fluorescence Intensity) 

AJT (2010) 10: 582-589 



XM - 

FCXM <300 

FCXM >300 

AHG+ 

NO DSA 

Cl1/II DSA >10,000 

Cal/II DSA<5,000 

Cl/II DSA>5,000<10,000 

AJT (2010) 10: 582-589 



ETIOLOGY AND NATURAL HISTORY 
De novo DSA and Outcomes 



Class II is the dominant de novo DSA 

Only 1 patient with an isolated Class I dnDSA has resulted in graft failure, out of 596 transplants 

n=315 

Wiebe et al., Am Journal Transplant (2012) 12: 1157 

n=596 

n= 596 

n= 315 



Non-Adherence is a major risk factor for de novo DSA 

Adherent 
 

19% at 12 years 

Non-Adherent 
 

72% at 12 years 

p <0.0001 

Wiebe et al., AJT (2015) 15: 2921-2930 



At onset of de novo DSA, 76% meet ABMR criteria(Banff 2013) 

Banff Grade    0     1     2       3  

IFTA common 

TCMR(Banff 2007) common (91% with ABMR) 
• 32% Borderline 
• 29% ≥ Grade 1 

Only 18% have no TCMR or ABMR 

Wiebe et al., AJT (2015) 15: 2921-2930 

Transplant glomerulopathy uncommon 



Univariate Multivariate 

76% ABMR(Banff 2013) at biopsy for de novo DSA 

Biopsy Predictors for Graft Loss at DSA onset 
Consecutive Adult and Pediatric Kidney Transplants (n=508, 1999 to 2012) 

Tubulitis 

CG 

Wiebe et al., AJT (2015) 15: 2921-2930 

 

Banff cg score increases 1 grade per 3 years of post de novo DSA follow-up 
(R2 = 0.36, p=0.0018)  



Years Post DSA onset 

Microvascular inflammation grade & C4d+ does not correlate with graft loss 

Wiebe et al., AJT 2015; 15: 2921-2930 

Biopsy Predictors for Graft Loss at DSA onset 
Consecutive Adult and Pediatric Kidney Transplants (n=508, 1999 to 2012) 



Time to Graft Loss from de novo DSA Onset 
Consecutive Adult and Pediatric Kidney Transplants (n=508, 1999 to 2012) 

Mean time to graft failure  
from 1st detection of de novo DSA 

 ~ 3.3 to 8.3 years 

Wiebe et al., AJT (2015) 15: 2921-2930 

TG 
cg3 

IFTA 
ci3,ct3 

∝ de novo DSA 

∝ early TCMR0-12 mo 
∝ non-adherence 

Multivariate 



Under Immunosuppression 
• Physician guided 
• Non-adherence 

Model of Alloimmune Mediated Graft Loss 

HLA MM 
(Class II) 

DGF 

TCMR 
 

  Subclinical > Clinical 
 

ABMR 
 

  Subclinical > Clinical 
dnDSA CG 

IFTA 

Graft 
Loss 

IRI 

CNI Toxicity 

Brain  
Death 

“smoldering” 

“smoldering” 

Donor Age 

minor pathway 

Wiebe et al., Transplantation (2016) 100:2048-2052 



MEMORY VS. DE NOVO 
DSA 



JASN (2017) ePub 

Preexisting, compared to de novo, DSA ABMR occurs sooner and has a lower rate of graft failure 

Pre-existing DSA de novo DSA Pre-existing DSA 

de novo DSA 



JASN (2017) ePub 

de novo DSA ABMR has more TG, TCMR, IFTA and proteinuria at diagnosis 
   - likely delayed recognition of the process with de novo DSA 
     Subclinical ABMR 22.3% pre-existing vs. 8.8% de novo DSA 



JASN (2017) ePub 

de novo DSA ABMR has more IFNγ, NK and T-cell transcripts 
    



de novo DSA associated ABMR 
• More Class II DSA 
• More TCMR (borderline / Ia+) 
• Worse graft survival 

    



 
< 6mo 

 
77% 

 
 

88% 
 
 

40±17 
66±31 

 
> 6mo 

 
35% 

 
 

54% 
 
 

27±12 
37±25 

Walsh et al, Transplantation (2011) 91:1218 

 
 
Immunologic Response 

% of patients with >50% decline in DSA MFI D14 post-treat 
 
Histologic Response 

% patients resolved or resolving with repeat bx 
 
Allograft Function Response 

Mean pre-treatment eGFR (ml/min/1.73m2) 
Mean post-treatment eGFR (ml/min/1.73m2) 

 



 

HLA DSA 

Level of Immunosuppression 

Non-adherence 

ABMR 

TCMR 

Response to Therapy 

De novo DSA 

Class II >> I 

⟺ 

⇑⇑⇑ 

⇑⇑ 

⇑⇑ 

⇑ 

Pre-existing DSA 

Class II ≥ Class I 

⇑⇑⇑ 

⟺ 

⇑⇑⇑ 

⇑ 

⇑⇑⇑ 

Summary 



ROLE FOR NON-HLA? 
DSA 
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AT1R Ab 
• Pre-existing  acute rejection and/or graft loss  

• Giral et al, AJT (2013) 13:2567-76 
• Taniguchi et al AJT (2013) 13:2577-89 

Anti-Perlecan Ab 
• Associated with vascular rejection 

• Cardinal et al, AJT (2013) 13:861-74 
• Associated with chronic allograft rejection 

• Joosten et al, Am J Path (2002) 160:1301-10 

Anti-Collagen IV and Fibronectin 
• Associated with transplant glomerulopathy 

• Angaswamy et al, AJT (2014) 14:685-93 
• Associated with chronic allograft rejection 

• Joosten et al, Am J Path (2002) 160:1301-10 

Non-HLA Antibodies in Kidney Transplantation 

Issues: 
• Frequently confounded by pre-existing HLA DSA 
• Inadequate assessment for HLA DSA using solid phase 

technology  
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