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Measuring Efficacy 
of Desensitization 

• Objectives: 
– Discuss current desensitization therapies as a means to 

improve transplantation for highly-HLA sensitized patients. 
– Discuss clinically relevant end points that allow successful 

transplantation to occur. 
– Discuss potential surrogate end points for studies that 

could benefit adult and pediatric patients.  
– Discuss unmet needs in desensitization for adult and 

pediatric patients.  
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Measuring Efficacy 
of Desensitization 

• The purpose of DES therapy is to accomplish 
antibody reduction to an acceptable level that allows 
for successful transplant. 

• Complete elimination of all DSAs in not required 
and not desirable as excessive reductions in total IgG 
would be likely exposing the patients to increased 
infection risk. 
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Measuring Efficacy 
of Desensitization 

• Case Report: CC is a 2.5 y.o. Asian female with ESRD 
secondary to congenital obstructive uropathy. Patient 
had 1 failed DD transplant at age 1 y.o. and became 
sensitized. Mother came forward as a potential donor, 
but work up revealed the following: DSA: B60 strong, C10 
moderate DR12,DQ7, DR52 weak to moderate. DSA RIS 
score was 21. FCMX was T-200 CS, B-352 CS. 

• What would you do? 
– Have child remain on dialysis? 
– Paired exchange? 
– Attempt desensitization?  
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Measuring Efficacy 
of Desensitization 

• Patient underwent desensitization with IVIG + Rituximab 
without successful reduction of DSAs. After 6M, the 
patient received PLEX +IVIG/Rituximab and was 
transplanted with +DSAs and TCMX: 200, BCMX 283. 
Patient received induction with Campath 1H and 
maintained on Pred/Tacro/MMF.  

• At 1M post-transplant, the only DSA present was a weak 
DQ7. DSAs have subsequently disappeared. Patient is 
now 5.5 years post-transplant with SCr 0.9mg/dl. Biopsy 
in 2014 showed no evidence of ABMR or TG. Patient now 
in second grade doing well! 
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+ Anti-IL6R 
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Data From HS-Pediatric Transplant 
Patients at Cedars-Sinai 



0

5

10

15

20

25

30

PRE Tx Tx 1M 3M 6M 9M 12M 15M 18M 24M

RI
S 

Sc
or

e*
 

Time (M) 

DSA RIS Trends of HS Pediatrics Patients (N=16) 

*Relative Intensity Scale (RIS) [0 points = No DSA; 2 points = <5000MFI {weak}; 5 points = 5000-10,000 MFI {moderate}; 10 points = >10,000MFI {strong}]. 



0.0

2.0

4.0

6.0

8.0

10.0

12.0

PRE Tx Tx 1M 3M 6M 9M 12M 15M 18M 24M

Average DSA RIS score of Pediatric HS Patients  (N= 16)  

*Relative Intensity Scale (RIS) [0 points = No DSA; 2 points = <5000MFI {weak}; 5 points = 5000-10,000 MFI {moderate}; 10 points = >10,000MFI {strong}]. 

p = 0.0088 

p = 0.029 



0
M 

9
M 

3
M 

0
M 

6
M 

3
M 

12
M 

6
M 

9
M 

12M 

Pe
rc

en
t S

ur
vi

va
l 

Pe
rc

en
t F

re
e 

of
 R

ej
ec

tio
n 

0.25 

0.5 

0.25 

0.5 

0.75 0.75 

Group B:  Peds Non HS 

Group A: Peds HS  
Group B: Peds NonHS 

Group A:  Peds HS patients 

Figure 1:  Kaplan-Meier curves out to 1 year post-transplant.  Figure A demonstrates no difference in graft loss between HS 
patients who received alemtuzumab, compared to non-sensitized patients receiving anti-IL-2R induction.  Figure B shows a 
statistically significant increase in graft rejection in HS group receiving alemtuzumab  compared to non-sensitized pediatric 
patients receiving anti-IL-2R induction. 

A B 

p=0.027 p=0.24 



Freedom from ABMR Highly Sensitized (HS) vs Non-HS Pediatric Patients 

Non HS ( 3 of 36 = 8% with ABMR) 

HS ( 4 of 16 = 25% with ABMR) 

P= 0.104 
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Measuring Efficacy 
of Desensitization 

• Aims: 
The aim of our study was to establish an 
algorithm for assignment of unacceptable 
antigens (UAs) such that a complement 
dependent cytotoxicity crossmatch (CDC-XM) 
would be negative and a concomitant flow 
cytometric crossmatch (FXM) would be weakly 
positive (<225 CS) to allow for successful 
transplant of sensitized kidney recipients. 

Navigating Donor Antibodies for Best Outcomes 
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Measuring Efficacy 
of Desensitization 

345 DD 
Transplants 

194 No DSAs 
151 + DSAs 

Desensitized 

20  
Zero MM 

(Excluded) 

131 
No C1q+DSAs 

Negative CDC+  

 110 ABMR (-) 
(84%) 

21 ABMR (+) 
(16%) 

Navigating Donor Antibodies for Best Outcomes 





Risk for ABMR after Desensitization DSA Number & Strength are Strong Predictors of Risk for ABMR 

Vo et al Transplantation 2014 
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Outcomes of Desensitization & 
Transplantation: IVIG or IVIG +Rituximab 



Total Desensitized Patients 
N= 514 (2007-2015)  

1 dose of 
Rituximab 

N= 397  

2 doses of 
Rituximab 

N= 91  

3 doses of 
Rituximab 

N=22 

4 doses or 
more 

Rituximab 
4 doses:  N = 3 
5 doses:  N = 1   

Transplanted N= 414 
(80.5%)   

Not Transplanted N= 101 
Expired: 10 
Delisted: 16 

Waitlisted: 75  

1 dose: N = 76 
2 doses: N= 20 
3 doses: N = 4 
4 doses: N = 1  

1 dose: N = 321 
2 doses: N= 71 
3 doses: N = 18 
4 doses: N = 2 
5 doses: N = 1 



Measuring Efficacy 
of Desensitization 

• Desensitization combined with avoidance of C1q+ DSAs can 
be quite successful with ABMR rates ~ 20% and graft survival 
rates comparable to non-sensitized patients.  

• Patient survival is quite superior for patients desensitized and 
transplanted v. those HS patients remaining on dialysis 

• Current DSA monitoring techniques are problematic in that 
efficacy of desensitization cannot be discerned by assessment 
of CPRA values. Cellular assays are essential before 
proceeding to transplantation.  

• Pediatric desensitization appears to yield results and 
outcomes similar to that for adults.  

CURRENT STATUS OF DESENSITIZATION 
FOR KIDNEY TRANSPLANTATION 

 



Measuring Efficacy 
of Desensitization 

• A recognition by SRTR that centers performing desensitization are 
serving a higher risk population than non-sensitized patients and 
appropriate risk adjustments should be granted. 

• Need for increased biotech & transplant center collaboration to 
improve implementation of novel therapies aimed at modifying 
antibodies, B-cells, plasma cells and complement 

• Current DSA monitoring techniques are problematic in that efficacy 
of desensitization cannot be discerned by assessment of CPRA 
values. Cellular assays are essential before proceeding to 
transplantation. Need for innovative thinking here. 

• Pediatric patients represent a growing and underserved population 
of sensitized patients and should be included in clinical trials. 

Unmet Needs in Desensitization 

 



Thanks for your attention! 
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