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Organ Transplantation and the Mechanisms of 
Rejection
• Organ Transplantation is the Ideal Treatment of End Stage Organ 

Failure

• Potential Benefit restricted due to Organ Availability and  Limitations 
of Long-term Organ survival.

• Current half life is between 6-15 yrs (lung to liver)

• Both Non immunological (ischemia reperfusion, disease recurrence) 
and Immunological are the major reasons of graft loss.

• Chronic Allograft Rejection or Antibody Mediated Rejection are the 
Predominant features of Immunological Graft Loss.



Organ Transplantation and the Mechanisms of 
Rejection -The Immune Response
The Innate (Natural) Immune response

• Made of physical and chemical Barriers (skin,mucosa, mucous 
secretions etc.), proteins of the complement system, immune cells 
(macrophages, neutrophils, NK and innate lymphoid cells).

• Characterized  by limited germline encoded receptor diversity and 
responds to pattern recognition receptors (PRRs).

• PRRs respond to Pathogen –associated molecular patterns (PAMPS).

• PRRs include Toll-like receptors (TLRs), NOD-like receptors (NLRs), C-
type lectin-like receptors(CLRs), and scavenger receptors.



Organ Transplantation and the Mechanisms of 
Rejection -The Immune Response
The Innate (Natural) Immune response

• PRRs respond to tissue injury released molecules such as heat shock 
or nuclear proteins and are collectively named damage –associated 
molecular patterns (DAMPS). DAMPS are also released during 
allograft rejection.

• PRR binding activates the immune cells of the innate system.

• The Innate system is responsible and is complemented by the more 
refined Adaptive or Acquired Immune system. 



Organ Transplantation and the Mechanisms of 
Rejection -The Immune Response
The Adaptive Immune Response

• The T cell compartment – antigen recognition and activation. Effector 
functions mediated by T cells.

• The B cell compartment- antigen recognition and activation. Effector 
functions mediated by Bcells.

• Harmful antibodies in solid organ transplantation.



The Tcell Compartment

• Dendritic cells or APCs are activated by innate immune system 
following DAMPS release.

• These Donor APCs migrate to recipient Lymphoid system and present 
foreign HLA to primed Tcells (CD4, CD8).

• CD4 recognize foreign peptide in the context of Class II MHC and are 
crucial in the helper functions (Bcell activation and Antibody 
production and switch).

• CD8 recognize foreign peptide in the context of Class I MHC and are 
associated with cytotoxic and effector T cell functions.



T cell Activation Pathways in Allograft Rejection



Tcell activation by MHC



Tcell activation by MHC



Th 17, Treg , DC reg and B reg interaction



The B cell Compartment

• Unlike the T cell B cells can recognize antigen through their IgD or 
monomeric IgM. These together with other associated Proteins form 
the Bcell receptor (BCR).

• However Bcells need CD4+ Tcell help to respond and ultimately class 
switch to produce antigen specific IgG. Co stimulation CD40-CD40L is 
required.

• Effector function of B cells is mediated by secreted antibodies (IgG 1 -
4) that are complement binding or complement independent.

• Some Bcells develop into short lived or long-lived plasma cells whilst 
others will differentiate into memory B cells.



B cell and CD4+ Tcell interaction





Complement binding of IgG and Antibody 
Mediated Rejection.



Complement Independent Antibody 
Mediated Rejection.



The Immune Response Timeline



The Innate Immune System/ Adaptive 
Interaction.



Features of AMR in Histopathology of 
Different Organs



Features of transplant vasculopathy across solid organs and composite 
tissue allografts



The known mechanisms of HLA antibody–mediated 
allograft injury and their therapeutic targets



Emerging therapies to inhibit HLA antibody–
induced allograft injury



Current and emerging therapies to prevent 
HLA antibody production.


