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Characteristics of an Ideal biomarker
Å It should 
ïbe positive prior to histopathological changes, and should be indicative of 

active damage.
ïbe sensitive and also correlate with the severity of damage.
ïprovide specificity- differentiating various types of injury
ïbe highly reproducible
ïbe accessible in the peripheral tissue, e.g.  In the blood or the urine.
ïbe analytically stable so it can be measured after some time has passed
ïbe within the pathway of a known mechanism of disease.
ïbe cheap, easy to perform, and ideally be applicable in point of care 

settings



Simpler has its advantages for a biomarker



Biomarkers in transplantation-
potential uses

ÅSurrogate endpoints for clinical trials
ÅRisk assessment for post transplant outcomes

ï who is most likely to do badly (rejection/graft loss) and might require 
more/different immunosuppression

ï who is most likely to tolerate decreasing immunosuppression?

ÅNoninvasive diagnosis of graft injury 
ÅPredict DGF
ÅDetect Immune tolerance



Biomarkers in 
transplantation-Noninvasive 

diagnosis of graft injury
Å Prevent morbidity of biopsy
Å Differentiate rejection from other causes of 

acute transplant dysfunction
Å Assess response to anti-rejection therapy
Å Detect subclinical or incipient injury and or 

fibrosis with stable graft function



Biomarkers that can detect subclinical 
injury would be helpful



¦ǊƛƴŜΥ ǘƘŜ ǿƛƴŘƻǿ ǘƻ ǘƘŜ ƪƛŘƴŜȅΩǎ ǎƻǳƭ

ÅMolecular analysis of transplant 
rejection: marching onward JEM 
2013 FadiG. Lakkis, Timothy R. 
Billiar

ÅM. Suthanthiran
Å (note that no one has ever made 

that analogy for blood or biopsy 
samples)



Using urine biomarkers to diagnose 
rejection (and differentiating it from 

other diagnoses) in transplant 
recipients with an increased serum 

creatinine over baseline





Status
Not yet available for clinical use

RNA from urine pellets is relatively unstable
Clinical utility for guiding therapy remains untested


