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Transplant rejection

Mechanisms of transplant rejection

• T cell mediated cellular

– Direct pathway via recipient CD4+ and CD8+ 

recognition of MHC Class I antigens on donor

APCs

– Indirect pathway whereby processing of 

antigen by the recipient’s APCs is required

• Antibody mediated





Types of transplant rejection

• Hyperacute: due to preformed antibodies,

– multiparous women/ those with an earlier 
transplant/ multiple transfusion history

– Has become rare because of pre-transplant 
antibody screening 

• Acute: Mixed antibody and T-cell response, 
usually controlled adequately by therapy

• Chronic: Rejection occurs months to years 
post-transplant and less well controlled by 
therapy



Hyperacute Rejection

• Occurs within minutes

• Grossly kidney purple and 

swollen, soft & flabby

• Widespread acute arteritis 

and arteriolitis

• Thrombosis of vessels, 

Ischemic  necrosis

• Results in loss of graft







Acute Rejection
• Occurs as early as 10-14 days.  May occur 

months to years later.

• Decreased renal function.  May have fever and 

tenderness of the graft.

Cellular or vascular

Vascular:

• Humorally (Ab) mediated

• Vascular inflammation –

• Necrotizing vasculitis (rejection vasculitis); 

sometimes thickening & fibrosis

• Responds less well to therapy



Acute Antibody mediated 

Rejection





Acute Cellular Rejection

• Cell mediated

• Lymphocytic infiltrate 

of the interstitium and 

tubulitis (T cells of both 

types – CD4 & CD8)

• Increased expression 

of IL2R

• Responds well to 

therapy 







Chronic Rejection

• Progressive rise in creatinine 

over 4-6 months

• Vascular changes

– Intimal fibrosis

– Progressive luminal narrowing

• Interstitial fibrosis and 

tubular atrophy

• Ischemic glomerulosclerosis

• No effective therapy



Chronic Rejection





Methods of Increasing Graft 

Survival

• HLA matching

– Class I for live related

– Also class II for cadaver transplants

• Immunosuppression of the recipient

– Cyclosporine, Azathioprine, Steroids, 

Rapamycin & mofetil 

– Blockade of the co-stimulators (CD 80 & CD 

40) by immunotherapy (CTLA4Ig)









Transplantation of Other Solid 

Organs

• Liver

• Heart

– No HLA matching is usually done

• Lungs

• Pancreas

• Small intestine



Bone Marrow Transplant

• Hematopoietic malignancies

• Aplastic anemia

• Immunodeficiency states

• Certain non-hematopoietic malignancies

Complications of Allogeneic 

BM Transplants

• Graft versus Host Disease

• Rejection of allogeneic marrow cells

• Immunodeficiency due to myeloablation



Graft vs. host (GVH) reactions

• Occurs primarily in bone marrow transplantation, 

because immunologically active cells are given 

to generally immune ablated host

• May also occur in immune deficient patients

given blood transfusions containing HLA-

incompatible lymphocytes

• Treated with immunosuppressive drugs such as 

cyclosporine (inhibits IL-2 formation) or anti –

thymocyte globulin (anti-CD3)

• Depletion of donor T cells eliminates GVH



GVH disease

Acute
• Within days to weeks

• Skin, liver & intestine are affected

• Generalized rash with 
desquamation, jaundice, 
diarrhoea

• CMV infection – sometimes fatal

Chronic
• May follow acute or may begin 

insidiously

• Changes may resemble 
scleroderma



Acute Graft versus Host 

Disease
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