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Ref. 1st Tx 

Defn to  
Rule out 
Pre-Tx 
DSA 

“de novo” DSA Induction 
(Depletional)  

1st Mo 1st Yr >1st Yr Thymo Campath Cauc A    

Cooper n.a. FCXM 15.6% 27.0% 0% yr 2 66% 0% 69% 7    

DeVos 93% >2000 MFI 8.0% 20.0% 5.0%/yr 61% 0% 42% 27    

Heilman 91% >1000 MFI 8.2% 17.6% n.a. 26% 61% n.a. 5    

Everly 100% >1000 MFI 3.0% 11.0% 2.3%/yr 13% 0% n.a. 64    

Wiebe 95% >500 MFI 0.0% 2.0% 2.0%/yr 9% 0% 69% 2    

Reported incidence of de novo DSA varies significantly  
Wiebe et al., AJT (2015) 15:2921-2930 

Years post-transplant 

de novo DSA 
2% per year 

DeVos et al., Transplantation (2014) 97:534-540  

de novo DSA 
5% per year(1-4) 
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Etiology of Late Allograft Dysfunction and Loss 
Consecutive Adult and Pediatric Kidney Transplants (n=508, 1999 to 2012) 

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

76% Stable Function 

11% Other Causes 

GN+IFTA  (n=20) 4% 
TCMR+IFTA (n=10) 2% 
IFTA (n=  8) 1.6% 
BK Nephro (n=  2) 0.4% 
Other (n=  6) 
Not Bx (n=10) 

9% Subclinical DSA 

4% Clinical DSA 



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 



De Novo DSA and Graft Dysfunction 
Estimated eGFR Rate of Decline (ml/min/1.73m2/year) 

Pre dnDSA 
Post dnDSA 

Rowe et al. J. Genontology (1976) 
 

Healthy Men (n=293) 
 

   Age  eGFR decline 
(Years)        (ml/min/1.73m2/year) 
  17-84  -0.90 ± 3.08 
 
________________________________________________________________
_ 

  25-34  -1.09 ± 3.13 
  35-44  -0.11 ± 2.88 
  45-54  -0.73 ± 2.92 

Stable 

Pre dnDSA 
Post dnDSA 

For clinical dnDSA the slope does not 
reflect the step-wise eGFR decline of 

 -6.38 ± 7.71 ml/min/1.73m2 

seen at the onset of clinical dnDSA 

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



eGFR  

Stable Graft 

Subclinical DSA 
(mixed rejection) 

Clinical DSA 
(mixed rejection) 

Time Post-Transplant 

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



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

Wiebe et al., AJT (2017) 17: 703-711 



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

Wiebe et al., AJT (2017) 17: 703-711 



De novo DSA clinical trial with 5 yr graft survival as endpoint 
(sample size for power 80%, a 0.05, drop-out 10%) 

Clinical Endpoint:  Graft Survival 

Caveat 
• 90% of clinical de novo DSA patients are non-adherent 

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



Surrogate Endpoint: eGFR  
In CKD trials, FDA will consider eGFR as an ESRD surrogate endpoint: 

• Doubling of serum creatinine (57% decline in eGFR), or  
• A 40% decline in eGFR over 2 years, assuming a baseline of 50 ml/min 

 
 

 For each 1.0 ml/min/1.73m2 decrease in eGFR at 3 years post-subclinical dnDSA 
onset, the risk of graft loss increased (HR 1.06 [1.03-1.09], p<0.0001) 

Subclinical de novo DSA clinical trial with eGFR as surrogate endpoint 

Thompson et al., AJKD (2014) 64:836 

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



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



n=70 biopsies in recipients with dnDSA,  p=0.0004 

cg0 at biopsy 

cg1 or 2 at biopsy 

cg3 at biopsy 

Post-Biopsy Follow-up (years) 
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For Recipients with dnDSA cg Score 
Correlates with Graft Survival 

Unpublished data 



Rationale for CG 
• Correlates strongly with de novo DSA 
• Infrequent at the onset of de novo DSA (87% cg0) 
• Increases in grade after the onset in de novo DSA  (1 grade /3 yrs) 
• Is a prognostic biomarker of graft loss 

 
Caveat 

• Validation that preventing the development and/or progression in 
response to treatment correlates with improved graft survival is required 
 

Key Consideration 
• Electron Microscopy many be a useful tool to detect changes with 

more sensitivity (earlier) than Light Microscopy 

Surrogate Endpoint: Banff CG Score 

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



Clinical Trial Design for de novo DSA patients 

Under Immunosupression 
• Non-adherence 
• Physician guided 

HLA MM 

DGF 

TCMR 
• Clinical 
• Subclinical 

ABMR 
• Clinical 
• Subclinical 

dnDSA CG 

IFTA 

Graft 
Loss 

Class II  
Epitope MM 

(Immunodominant) 

IRI 

CNI Toxicity 
Brain  
Death 

• Enrichment strategies to increase endpoint frequency 
o Prognostic Biomarkers – DSA titer, MNA, tubulitis, Banff CG score 

• Endpoints 
o Clinical – Graft loss 
o Surrogate – ∆ eGFR, ∆ Banff CG score 



Acknowledgements  

Transplant Manitoba  
Adult & Pediatric Kidney Programs 

David Rush 
Peter Nickerson 

Julie Ho 
Martin Karpinski 

Leroy Storsley 
Patricia Birk 

Aviva Goldberg 

Transplant Immunology 
Laboratory (DSM) 

Denise Pochinco 

Manitoba Centre for  
Proteomics & Systems Biology 

John Wilkins 

Department of Pathology 
Ian Gibson 

Department of Immunology 
Kent HayGlass 


	Slide Number 1
	Slide Number 2
	Reported incidence of de novo DSA varies significantly 
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Clinical Trial Design for de novo DSA patients
	Slide Number 16

