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POSITIVE CROSSMATCH                        24                                    6 

 

NEGATIVE CROSSMATCH                        8                                  187 

REJECTION               NO  REJECTION  

The Beginning… 

“..the ethics of transplanting kidneys without the prior knowledge 
of the results of the lymphocyte crossmatch test…                    
can reasonably be expected to be questioned.” 

“The presence of preformed cytotoxic antibodies against the donor 
appears to be a strong contraindication for transplantation.” 



Howard M. Gebel and Robert A. Bray 
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- Cumbersome cell-
based assays for 
XM, anibody ID 
and HLA typing. 

- Highly sensitive and 
specific bead-based 
assays for antibody 
ID and Molecular-
based HLA typing.  

Solid Phase Assays 

Cytotoxicity 4 



Adapted from Gebel and Bray.  Transplantation Reviews 20: 189-194, 2006 

Anti-IgG HLA alloantibody 

Suspension Arrays 

Solid Phase HLA antibody detection 



No Class I antibodies 

No Class II antibodies 

Class I 

Class II 

Antibody profile of three potential transplant candidates 

UNSENSITIZED?? 



The Details 

1. Non-transfused male-Unsensitized 
2. Multiparous female, 3 children 
  Exposed to mismatched paternal ags 
    but 
  Unsensitized or Sensitized? 
3  Previous allograft recipient 

(The Devil is in them…) 



No Class I antibodies 

No Class II antibodies 

Class I 

Class II 





Alloreactive memory can arise not just from prior HLA 
sensitization, but also from pathogen exposure 



Donor-Reactive Memory T Cells are a Barrier to Success 
in Transplantation 

M. L. Ford and C. P. Larsen Sci Transl Med 2011;3:86ps22 

Published by AAAS 



How do we identify and quantify alloreactive 
memory T cells?   

 Clinical transplantation: presence of donor-specific memory T cells 
before transplantation correlates with the risk of post transplant 
acute rejection episodes and decreased graft function   
      
 

Augustine et al., AJT 2005 

IFNγ spots/300,000 PBMC:         > 25               < 25                                  > 25                  < 25 

7/14 

4/23 

%
 p

at
ie

nt
s 

GF
R,

 m
l/

m
in

 

Acute rejection episodes  
in the first 12 months  

post transplant 

Kidney graft function  
at 12 months post transplant 

p = 0.036 



Central  
 

Lymphoid tissues 
Lymph node and 

spleen 
IL-2 

 
 
 

inducible 

Lymphoid homing 
CCR7, CD62L 

Sustained memory 
response 

Feature  Tissue 
Resident 

Effector 

Distribution Non-Lymphoid 
Tissues 

Peripheral 
tissues (lung & 

liver) and spleen 
Cytokine Immediate 

effector 
cytokines IFNγ, 

TNF 

Immediate 
effector 

cytokines IFNγ, 
TNF 

Killing immediate immediate 

Homing 
molecule 

Sessile, non-
circulating 

CD69+ CD103+ 

Peripheral 
homing  

CCR5 & 6  

Putative 
function 

Immuno-
surveillance in 
non-lymphoid 

tissues 

Immediate recall 
at peripheral 
barrier sites 

Specialized memory subsets:  
regionalization of immune surveillance 



B Cell Differentiation Pathways 

This is what we measure 

But what role do 
these play and 
can/should we 
assess? 

















It’s not as easy as it looks! 
1) Peripheral blood (30 mL)  
2) Ficoll-Hypaque isolation 
3) B cell enrichment/T cell depletion 
4) 7 day cell culture/stimulation-L-CD40L 
    cells as stimulators plus IL-2, IL-10, IL-21 
    TLR-9 Ligand 
5) Collection, freezing and storage of   
    culture supernatant for ab testing. 
 

  
 

 
 
 

Labor intensive, extensive QC, proficiency testing, 
maintenance of cell cultures, etc 



Antibody Production is Controlled by 
the Balance of TFH and TFR 

Sage and Sharpe. 
 Trends in Immunol. 2016. 



Antibody Production is Controlled by 
the Balance of TFH and TFR 



Summary 

• One test for all issues related to antibodies 
 
• Not quantifiable 

 
• Not uniform 
 
• The tip of the iceberg 



DSA 

TEM 

TRM 

TCM 

TFH 

TFR 

Memory B 
cell 

Plasmablast 



Conclusions 
 • Current tools are better than anything we’ve had before.  But 

they remain rudimentary.  
 

• Antibodies are surrogates for sensitization/memory. They tell 
only one part of a story. 

 
• Risk assessment by antibody alone is at best incomplete, at 

most misleading. 
 

• Need to transition to cellular assays for additional (better?) 
information 

 
• Current testing for T and B cell memory still in early stages of 

development.  Not yet quantifiable, labor intensive, clinical 
application still speculative.  
 

• Moving forward-AUTOMATION. VETTING. CLINICAL UTILITY. 
 

• Cannot reliably implement cell based assays without this 
consideration 
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