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Learning Objectives

1) Defining the population which should be considered for 
desensitization therapy in heart transplantation

2) Discussing therapeutic options for management of circulating 
antibodies

3) Appraising efficacy of currently available treatment options

4) Reviewing potentially promising future therapies



Pre-transplant Sensitizationςan emerging problem

2012 OPTN/SRTR  Annual Report

% Patients Awaiting Transplantation by PRA

Who Needs Desensitization?



KransdorfEP, KittlesonMM, Patel JK, Pando MJ,  SteidleyDE, KobashigawaJA. JHLT.2017 Feb 17

Sensitization Limits the Suitable Donor Pool..
Waiting Time by cPRAGroup in Candidates Undergoing Heart Transplant

N=3855
UNOS Registry



Outcomes on the Heart Transplant Waiting List by cPRAGroup

KransdorfEP, KittlesonMM, Patel JK, Pando MJ,  SteidleyDE, KobashigawaJA. JHLT.2017 Feb 17



Post-Transplant Mortality According to Pre-Transplant cPRA

KransdorfEP, KittlesonMM, Patel JK, Pando MJ,  SteidleyDE, KobashigawaJA. JHLT.2017 Feb 17



Approaches Therapies

Antibodyremoval TherapeuticPlasma Exchange, 
Immunoadsorption

Toalter antibodyproduction
B cellmodulation

Plasma celldepletion
Rituximab/Obinutuzumab
Bortezomib/Carfilzomib

Immunomodulation
(Ab inactivation)

IVIG

Complementblockade Eculizumab

How Do We Do It? - Desensitization Therapies

Combined Strategies



Multimodal Mechanisms of IVIgActivity

Schwab & Nimmerjahn, Nature Reviews Immunology 13, 176-189 (March 2013)



Mechanism of IVIgActivity - F(abΩύ2 Dependent 
Pathway

Schwab & Nimmerjahn, Nature Reviews Immunology 13, 176-189 (March 2013)



Mechanism of IVIgActivity - Fc-dependent Pathway

Schwab & Nimmerjahn, Nature Reviews Immunology 13, 176-189 (March 2013)



Rituximab/Obinutuzumab



Desensitization Protocol ςRituximab/IVIG

Day 0

Day 7

Day 30

Day 44

IV Ig 1g/kg x2d

Rituximab 1g

IV Ig 1g/kg x2d

Check PRA

Vo, A., Jordan S. et al NEJM



Desensitization

Kobashigawa, Patel et al: ClinTransplant. 2011 Jan;25(1):E61-7.

Individual reductions in mean PRA levels of treated 
sensitized heart transplant candidates.

N=21

Treatments: plasma exchange, IVIg, rituximab



1-year Freedom From Any Treated Rejection

Kobashigawa, Patel et al: ClinTransplant. 2011 Jan;25(1):E61-7.

5-year Survival

Desensitization ςPost-transplant Outcomes

Treatments: plasma exchange, IVIg, rituximab



Normal breakdown
of proteins

Bortezomib blocks the proteasome, 
causing an imbalance of proteins in 

the cells

Protein imbalance 
can lead to cell 

death

Mechanism - Bortezomib

Proteasome inhibitor active against plasma cells

Bortezomib



Refractory Antibodies ςPlasmapheresis/bortezomib:

Patel JK et al: J Heart Lung Transplant. 2011 Dec;30(12):1320-6

Days 1, 4, 

7, 10

Day 24

Plasmapheresis 
Bortezomib 1.3 

mg/m 2

Check PRA

Repeat 2-wk cycle 
if cPRA �• 50%

cPRAÓ50% after IVIg/ritux

protocol
N=7


