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What is anti-HLA antibody? 

•Anti HLA antibody resulting from the exposure 
of an individual’s immune system to non-self 
HLA  

•Transfusion 

•Transplantation 

•Pregnancy 

DSA can be pre-formed or de novo  



How are DSA detected?  



Graft ICFA to predict pathological 
AMR; 100% sensitivity and 92.9% 

specificity 

Indicate that g-DSA causes 
microcirculation 

lesions and high g-DSA means 
chronic allograft damages 



What are the consequences of DSA in 
transplantation?  

•Complement activation 

  

•Antibody dependent cell mediated cytotoxicity (ADCC) 

  

•Modification of the vascular endothelium  

 

•Accommodation  







Preformed DSA were associated with an increased risk for 
graft loss in kidney transplantation, which was greater in 
living than in deceased donation. Even weak DSA<3000 
MFI were associated with worse graft survival. This 
association was stronger in living than deceased donation. 



Most anti-HLA class II donor-specific anti -bodies remained, and micro vascular 
inflammation score could indicate long-term risk of renal allograft dysfunction 







Distribution of Rejection  

(First post-transplantation year) 





For highly sensitized patients, deceased-donor kidney transplantation 
with DSA class II yields a survival benefit over prolonged waiting time on 

dialysis. Instead of listing DSA class II as unacceptable antigens, an individual 
approach with further immunologic risk assessment is recommended. 











Early post-transplant DSA, especially in non-adherent 
patients, is associated with increased incidence of 

TCMR 





Pretransplant DSA class and DSA kinetics after transplantation 
are useful prognostic indicators in patients with weak DSA 

reactivity. These results identify a small, high-risk patient group 
that warrants aggressive posttransplant DSA monitoring and 

may benefit from alternative donor selection. 





DSA sialylation status is highly variable 
but has not impact on DSA pathogenicity and 

AMR outcome 





When categorized based on the MFI, there were 51 patients with MFI 
<500, 34with MFI 500 to 1000, 27 with MFI >1000 to 2000, and 80 with 
MFI >2000 at time of biopsy. There was no difference in the risk of 
subsequent rejection in this subgroup compared with the DSA group 

(P . 0.52) 



Needs to be interpreted cautiously: 
negative group were all undergoing renal biopsy for -DSAPatients in the -1

cause 
of mean fluorescence intensity that was considered , a positive Cutoff level -2

when compared with other labswas low HLA antibody level, -anti 
and perhaps the patients up was relatively short  -duration of followThe -3

with DSA did not have enough time to develop disease progression 

How can we incorporate these results into clinical 
practice? 

 
Patients with preformed DSA but negative biopsies may  have a 
course that is similar to those without antibodies but the 
immunology of these antibodies and recent findings suggest that 
such patients should be followed more closely for the possibility of 

developing rejection . 



Patients with preformed DSA against an RMM were independently 
at risk of antibody‐mediated rejection(H R  8.70 [3.42‐22.10], P < 
.0001) and death‐censored allograft loss (HR 3.08 [1.17‐8.14],P = 
.023). In addition, prior transplant nephrectomy was also 
associated with allograft failure, whereas receiving a retransplant 
that was matched at HLA class II was associated with a favorable 

outcome.  









Older kidney transplant recipients 
have a lower risk of developing 
dnDSA ,pointing towards reduced 
humoral immune reactivity with 

increasing age.  
 

Adjustment in immunosuppression? 







 
•Patients with C1qfl DSAs at the time of AMR have a poorer graft function, 

worse histological score, and higher mean MFI values . 
 
•C1q positivity at the time of post treatment evaluation was associated with 

poor graft recovery and failure to improve the score of acute histological 
lesions. 

  
•The post treatment C1qfl  status was associated with time to renal loss, 

independently of graft function, histology, and other DSA characteristics. 
C1qfl DSA;  one of the strongest determinants of long-term graft loss 

currently in our hands 



In patients with AMR, persistence of C1qfl DSAs not withstanding an aggressive 
antirejection treatment is associated with a significantly worse outcome 

compared with that observed in AMR patients who convert to C1q-DSAs 





The recipients that had C3d binding DSA had a significantly higher 
incidence of antibody-mediated rejection and any rejection. They 
also had significantly lower kidney survival, with the lowest survival 

in those that had both anti-HLA class I and class II C3d binding DSA. 



The poor prognosis of late AMR is related 
to deterioration of graft function prior to treatment and failure to 

remove 
C3d binding and/or high-MFI DSAs 







Moderate peritubular 
capillaritis 

Minimal C4d 
deposition in peritubular 

capillaries 

Severe peritubular 
capillaritis 

Diffuse C4d deposition in 
peritubular capillaries 

Transplant 
glomerulopathy 

Absence of C4d 
deposition in peritubular 

capillaries 



Banff 

diagnostic 

categories 

Frequency 

(%) 

Male 

gender 

(%) 

Age 

 (mean±-SD) 

Creatinine 

(mean±-SD) 

Deceased 

Donor (%) 

Positive 

Anti-HLA I 

(%) 

Positive 

Anti-HLA II 

(%) 

C4d staining 

without 

evidence of 

rejection 

9 (7.2) 55.6 39.5± 13.5 2.18±1.92 66.7 0 60 

Active AMR 57 (45.6) 66.67 42.2± 14.4 2.83±1.48 63.4 48.48 63.64 

Chronic 

active AMR 
22 (17.6) 81.82 39.9± 14.7 4.01± 3 81.2 33.33 83.33 

Chronic 

AMR 
5 (4) 100 46.4± 7.5 2.76± 1.07 80 66.67 100 

Suspicious 

for Acute 

TCMR  

3 (2.4) 66.67 48 ± 18 1.5 100 0 0 

TCMR 22 (17.6) 81.82 38± 17.7 2.96 ±1.36 50 5.88 11.76 

Chronic 

active 

TCMR 

  

1 (0.8) 
100 33 5.9 80 66.67   

Mix 6 (4.8) 83.33 26.3± 9.4 3.96 ±2.91 65.7 33.78 100 







Circulating complement-activating anti-HLA DSAs are 
associated with a specific histomolecular kidney allograft 
rejection phenotype that can be abrogated by complement 

inhibition 



Its not as easy as it looks!!!!  
 

Moving Forward….. 



Thank You 



What factors may influence the 
pathogenicity of HLA DSA?  

•Expression of HLA on the allograft endothelium 

•Avidity of the eplet-antibody interaction 

•Ability to fix complement  

•Their IgG subclass    



Pathology Findings  

in 469 Transplant Biopsies  



Overall Rejection Distribution 



 
 

Not all DSA is the same; Risk stratification in the 
setting of known DSA 

 

•Alloantibody quantification 
•Single versus Multiple DSA 
•Complement binding DSA 
•Immunoglobulin Subclasses 





Post transplant donor-specific anti-human 
leukocyte antigen antibodies induce a wide 

spectrum of allograft injuries 

 
Various histologic phenotypes are associated with circulating 

HLADSAs; 
•Acute forms of injury characterized by microcirculation    

inflammation with or without complement deposition in 
allograft peritubular capillaries 

•Thrombotic microangiopathy  
•Antibody-associated arteritis  
•Chronic forms dominated by transplant glomerulopathy 

lesions and interstitial fibrosis  and accelerated 
arteriosclerosis 



Role of donor-specific anti-human leukocyte 
antigen antibody strength: is the mean 

fluorescence intensity level associated with 
injury phenotype? 

•Several groups have demonstrated correlations between 
increased MFI/mean channel shift levels and increased 

incidences of AMR and allograft loss.  
 
•Higher levels of circulating HLA-DSAs have also been 

correlated with increased micro vascular inflammation and 
increased C4d deposition in the peritubular capillaries of 
the allograft and more recently with the severity of 

allograft arteriosclerosis.  



Role of complement-binding donor-specific 
anti-human leukocyte antigen antibodies 

•Post transplant C1q-binding HLA-DSAs detected at 1 year after 
transplantation or during an episode of acute rejection in the first year 
after transplantation were found to be an independent determinant of 
allograft loss and to be associated with a 4.8-fold increase in the risk of 

allograft loss (Improvement of risk stratification for allograft ) 
 
•C1q-binding HLA-DSA status following transplantation was associated 

with allograft loss independently of the HLA-DSA MFI with an adjusted 
hazard ratio of 4.5 

 
•Patients with post transplant C1q-binding HLA-DSAs exhibited a higher 

incidence of AMR and an increased rate of allograft injuries, including, 
transplant glomerulopathy, and C4d deposition in the peritubular 

capillaries. 
 



Role of donor-specific anti-human leukocyte 
antigen antibody IgG subclass composition: 

are IgG subclasses associated with antibody mediated 
injury phenotype? 

•In a study that included 125 kidney transplant recipients with 
post transplant HLA-DSAs that were detected within the first 
year after transplantation only the presences of IgG3(intense 
micro vascular inflammation and increased complement 
deposition in the allografts)  and IgG4(subclinical AMR who 
exhibited a predominance of chronic features represented by 
transplant glomerulopathy and interstitial fibrosis) HLA-DSAs 
were informative regarding the  discrimination of AMR disease 
phenotype, namely, acute AMR and subclinical AMR, 

respectively.  



Relationships between donor-specific anti HLA complement-
binding capacity, strength, and IgG subclass composition 

•The factors that influence C1q reactivity include the 
presence of complement-fixing IgG subclasses (IgG1 
and IgG3), and the influence of antibody removal 
therapy, which can induce the loss of C1q reactivity 

by diminishing IgG subclass reactivity. 
 
•C1q binding is strongly related to HLA antibody 

density on single-antigen beads, which is reflected 
by the total IgG MFI. 

 



C1q-binding de novo DSA are associated with graft loss 
occurring quickly after their appearance. However, the 
long-term persistence of C1q-nonbinding de novo DSA 

could lead to lower graft survival. 



Percentage changes in HLA-specific antibody levels (from 
pre-treatment 

levels) according to mode of original sensitization event.  
A = no known sensitizing event 

B = pregnancy 
C = transfusion 

D = transplant, repeat antigen mismatch 
E = transplant, repeat epitope mismatch 

Changes in HLA-specific 
antibody levels by time after 
transplantation and mode of 

original sensitization; 
 

Peak level post transplantation 
occurs earlier for pregnancy 

induced HLA-specific 
antibodies compared to other 
sensitization events and the 
peak rise is also statistically 

significant (p < 0.0001) 
compared to others 





•Preformed DSA in sensitized patients [pregnancy, blood transfusion 
and previous transplant] can trigger hyper acute rejection, 
accelerated acute rejection, and early acute antibody mediated 

rejection. 
•De novo DSA are associated with late acute antibody-mediated 
rejection , chronic antibody-mediated rejection, and transplant 

glomerulopathy. 
•C1q binding DSA are closely associated with acute antibody-
mediated rejection, more severe graft injuries, and early graft failure, 
whereas C1q nonbinding DSA correlate with subclinical or chronic 

antibody-mediated rejection and late graft loss. 
•Complement binding IgG3 DSA are frequently associated with acute 
antibody-mediated rejection and severe graft injury, whereas non 
complement binding IgG4 DSA are more correlated with subclinical 
or chronic antibody mediated rejection and transplant 

glomerulopathy. 
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