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Tacrolimus + MMF/MPA use at discharge and 1 year (N=8,526)

Tacrolimus + AZA use at discharge and 1 year (N=1,745)

Cyclosporine + MMF/MPA use at discharge and 1 year (N=296)

Cyclosporine + AZA use at discharge and 1 year (N=231)

Conditional 
on Survival 
to 1 Year

p = 0.0004
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APC

T cell

T cell receptor Costimulatory receptor (CD 28)

MHC with peptide antigen Costimulatory ligand (B7)

APC: Antigen Presenting Cell which include: macrophages, B cells and dendritic cells



Vierling, JM. Clinical Use of Immunosuppressive Drugs to Control the Immune Response

Signal I: APC presents 
antigen to TCR

Signal II: APC binds to 
costimulatory  
receptors

Signal III: Newly 
synthesized IL2 and GF 
cause clonal expansion 
of newly activated T 
cells.  
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Outcome Within 
1 Year

Total 
number

Within 
5 Years

Total 
number

Severe Renal Dysfunction* 5.7% (N = 24,364) 16.3% (N = 10,159)

Creatinine > 2.5 mg/dl (221 µmol/L) 4.4% 12.9%

Chronic Dialysis 1.3% 2.8%

Renal Transplant 0.0% 0.6%
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* Severe renal dysfunction = Creatinine > 2.5 mg/dl (221 
˃Ƴƻƭκ[ύΣ Řƛŀƭȅǎƛǎ ƻǊ ǊŜƴŀƭ ǘǊŀƴǎǇƭŀƴǘ



(N = 34,370)2018
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RejectionInfection
Renal Failure

Cancer
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