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INTRODUCTION

Solid organ transplantation, adult and pediatric, is an established therapeutic option for patients with end-
stage kidney, liver, heart, and lung disease.

Solid organ transplantation, adult and pediatric, is an established therapeutic option for patients with end-
stage kidney, liver, heart, and lung disease. 



INTRODUCTION

Unfortunately, many more patients are in need of transplantation than there are organs available. In 2021, 
about 30,000 organ transplants were performed by August 2021, whereas 117,260 people were waiting for all 
organs

During the 1960s, azathioprine, prednisone, antilymphocyte serum, and antilymphocyte globulin made the 
success of kidney transplantation possible. 



TRANSPLANTATION IMMUNOLOGY

Successful organ transplantation has evolved from a greater understanding and application of 
pharmacology, microbiology, molecular and cellular biochemistry and biology, genetics, and immunology. 

Suppression of the host’s immune system and prevention of rejection are vital for host acceptance of the 
transplanted organ. 

The ultimate goal is permanent acceptance or tolerance, a situation in which the new organ is seen as 
“self” by the host’s immune system. 



In general, the currently used immunosuppressive drugs provide a nonpermanent form of tolerance and 
lifelong immunosuppression is required. 

A basic understanding of the immune system and the mechanisms of rejection is key to the effective use of 
immunosuppressive drugs in organ transplantation. 



Major Histocompatibility Complex and 
Human Leukocyte Antigen

The degree to which allogeneic grafting (eg, donor and recipient from same species) is successful depends 
on the genetic similarities or differences between the donor organ and the recipient’s immune system. 

The recipient recognizes the transplanted graft as either self or foreign. 



This recognition is based on the recipient’s reaction to alloantigens or antigens (ie, substances that 
initiate an immune response that can lead to rejection of the transplanted organ).

These substances, also known as histocompatibility antigens, play a very important role in organ 
transplantation. 

The ABO blood group system of red blood cells is also important, and, in most cases, the donor and 
recipient should be ABO compatible; otherwise, immediate graft destruction can occur because of 
antibodies directed against the ABO antigens. 



IMMUNOSUPPRESSIVE AGENTS

Immunosuppressives, based on an improved understanding of their mechanisms of action and the 
mechanisms of rejection, have had the most significant impact on patient and graft survival. 

The currently used immunosuppressives are shown in Table 34-1. 

These agents can be categorized as induction or maintenance therapy.  

Sites of action and the role of the currently used agents are discussed here.



Currently Used Immunosuppressive Agents 













Induction

POLYCLONAL ANTIBODIES: Antithymocyte globulins

MONOCLONAL ANTIBODIES: Basiliximab

Alemtuzumab 

OTHER AGENTS



Maintenance 

AZATHIOPRINE

MYCOPHENOLIC ACID DERIVATIVES (MYCOPHENOLATE MOFETIL AND MYCOPHENOLATE SODIUM)

CORTICOSTEROIDS

CALCINEURIN INHIBITORS



KIDNEY TRANSPLANTATION



Donor And Recipient Matching 



ANTITHYMOCYTE GLOBULINS



Postoperative Course and Delayed Graft Function



Rejection

HYPERACUTE REJECTION

ACCELERATED REJECTION

ACUTE REJECTION

ANTIBODY-MEDIATED REJECTION 

CHRONIC REJECTION



Acute Rejection Treatment
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