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Rejection of solid organ grafts is conventionally 
classified as hyperacute, acute and chronic. Hyper
acute rejection is the consequence of preformed 
antibodies in the serum of the recipient which 
recognise donor antigens. This causes rapid activa
tion of complement, platelet aggregation, thrombosis 
and ischaemic necrosis. The graft is destroyed very 
rapidly (within minutes or hours). The patients at 
risk of hyperacute rejection are those who have 
previously been exposed to antigenic stimuli from 
multiple sources, particularly patients who have 
received multiple transfusions, had multiple preg
nancies or previous transplants. In order to prevent 
this occurrence, patients who are known to be at risk 
are screened for lymphocytotoxic antibodies against 
a potential donor at the time the donor becomes 
available. 

Hyperacute rejection is very rare since the 
introduction of cross-match techniques in order to 
prevent transplantation of a kidney into a sensitised 
donor. This phenomenon has also been recognised in 
other forms of solid organ transplantation. Although 
it has been recognised following liver transplanta
tion, its incidence is exceedingly rare.1 

Acute rejection usually occurs early following 
transplantation (typically within 4 weeks). It is a 
classical cell-mediated immune response involving 
presentation of foreign antigens to T cells by antigen 
presenting cells, proliferation and activation of T cell 
clones and destruction of the graft by cytoxic T cells. 
Acute rejection is very common following organ 
transplantation (50-70%) and usually responds to 
increased immunosuppression. 

Chronic rejection occurs later (typically months or 
years after transplantation). It is manifest by a 
progressive arteriopathy leading to ischaemic 
changes. There are also other lesions which are 
specific to the individual organ transplants. In renal 
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transplantation tubular atrophy and glomerulosclero
sis are associated with chronic rejection. In heart 
transplantation the phenomenon of 'accelerated 
atherosclerosis' is recognised as is 'obliterative 
bronchiolitis' following lung transplantation The 
syndrome of 'vanishing bile duct syndrome' follow
ing liver transplantation is diagnostic of chronic 
rejection. These histological appearances do not 
appear to be related to cellular infiltration of the 
graft and are assumed to be humoral in aetiology. 
Chronic rejection is very largely unresponsive to 
alteration in the immunosuppressive protocol and 
remains a major source of graft loss in all areas of 
solid organ transplantation 

The objective of immunosuppression is to inacti
vate or remove immune effector cells in order to 
prevent rejection without placing the patient at 
undue risk of infection or tumour. The drugs which 
are used for maintenance immunosuppression 
include some or all of the long-established agents 
cyclosporin, azathioprine and prednisolone. Episodes 
of acute rejection are treated either with a high dose 
of steroid or injections of antibodies which target 
human lymphocytes; these may be polyclonal (anti
lymphocyte globulin, anti-thymocyte globulin) or 
monoclonal. 

The limitations of current immunosuppression 
include the lack of specificity of the current drugs; 
this leads to a risk of infection and a long-term risk of 
tumour developmenf (possibly as a result of the 
suppression of immune surveillance3). 

A second major problem of current therapy is that 
of toxicity. The drugs currently in use all have toxic 
effects which limit the dose at which they can be 
used. The strategy for immunosuppressive therapy in 
most transplant units includes the use of several 
drugs at a lower dose in order to reduce the toxicity 
of each drug.4 

The level of immunosuppression which is desirable 
depends upon the organ which has been trans
planted. For example, heart transplants generally 
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require a higher dose of immunosuppression than 
liver transplants. In terms of immunosuppression, the 
risks of rejection are balanced against the risk of 
treatment. Clearly for an organ which is not 
absolutely essential for life (for example a kidney) 
it would not be acceptable to place the patient at a 
very considerable risk of death from infection in 
order to prevent the rejection of the graft. On the 
other hand, for a life-preserving organ (heart or 
liver) a clinician will be prepared to run greater risks 
of the complications of the drugs rather than risk 
losing the graft through rejection. 

The immunological properties of the transplanted 
liver have been the subject of considerable interest 
for many years. It was first noted following experi
mental pig liver transplantation that other organs 
from the same donor appear to benefit from donor
specific protection.s The same effect was demon
strated in the rat and a protective factor identified 
within the serum.6 It has been suggested that this 
factor is soluble MHC class I antigen. The clinical 
relevance of this has been demonstrated by the 
relative protection of kidney7 and small bowels 

allografts when transplanted in conjunction with a 
liver from the same donor. It has been shown that, 
following liver transplantation, donor HLA class I 
antigen appears within the circulation very rapidly 
following reperfusion of the graft.9 

This phenomenon may also explain the relative 
immunity of the liver from hyperacute rejection and 
the apparent absence of the long-term graft attrition 
which is a feature of heart and kidney transplanta
tion. Despite this, however, acute rejection occurs as 
frequently following liver transplantation as it does 
with other organ grafts. 

Recently the phenomenon of migration of donor 
leucocytes from the graft into the recipient has been 
an area of great interest. Particularly following liver 
transplantation, this leads to a state of 'microchi
merism'; whether this phenomenon is related to long
term graft acceptance is not yet agreed.lO 

Despite advances in the knowledge of transplanta-

tion immunology and the developments in immuno
suppressive drugs over the last 35 years, rejection 
remains the major cause of graft loss. Chronic 
rejection remains a very major problem following 
transplantation of all solid organs and the mechanism 
of this remains unknown. Current clinical immuno
suppression remains non-specific and has a high 
associated morbidity and mortality. There is con
siderable interest in the mechanisms of inducing 
tolerance, or donor-specific hyporesponsiveness, and 
it is in these areas that one may expect the greatest 
developments in the future. 
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