
      Herz- und Diabeteszentrum NRW 

 

Assessment of Rejection 
 

Uwe Schulz 
 

Klinik für Thorax- und Kardiovaskularchirurgie 

Herz und Diabetes Zentrum NRW 

Ruhr-Universität-Bochum 

Bad Oeynhausen 



8 

    X      X  

X    X    X      X  

X  X  



       Herz- und Diabeteszentrum NRW 

      

    

      

  

The role of biomarkers: Cornerstones 

 

- identify patients at risk for acute rejection or infection 

- manage the timing and rate of immunosuppressant weaning 

- identify candidates for minimization of immunosuppressive 

therapy 

- sequential monitoring may allow maintenance of an 

individualized immunosuppressive regimen 
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BIOMARKERS 

FOCUS 
PERIODS AFTER HEART TRANSPLANTATION 

From Mehra et al. 2010 
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OPTIMAL 

SIDE EFFECTS 
EFFECTIVITY 

IMMUNOSUPPRESSION – A ‚CLIMB‘ ON THE EDGE…. 
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INTRODUCTION 

• Endomyocardial biopsy (EMB) is still considered the 

gold standard for graft rejection surveillance 

 

• HOWEVER: 

 

• Invasive and uncomfortable for patients 

 

• Risk for significant morbidity 

 

• Inter-pathologist variance (Crespo-Leiro 2012) 

 

 

→ 1. Less invasive and reliable alternative desirable 

 2. Identification of patients who require EMB 
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EMB-ANALYSIS – 

GOLDSTANDARD? 
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EMB-ANALYSIS – 

GOLDSTANDARD? 
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ALLOMAP® 

• AlloMap®:  profiling of peripheral blood 

mononuclear cell (PBMC) gene expression 

 

• Yields score between 0-40 from single blood 

sample 

 

• Designed to identify patients at risk for graft 

rejection (Deng 2006) 
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CARGO I 

• AlloMap accurately detected absence from 

rejection ISHLT ≥3 (p=0.0018) 

 

• Agreement of 84% with rejection ISHLT ≥3 

 

• >1 year post HTx and AlloMap <34: NPV >99% 

 

→ probability for rejection at the time of AlloMap 

 scoring (Deng et al. 2006) 
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Effect of time on AlloMap™ performance 

(Austin et al. 2013) 

6 months 

stable 
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Effect of time of AlloMap™ performance 
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Everolimus use and CMV mismatch more 

frequent in group 1 !! 
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IMAGE TRIAL 

• Is rejection monitoring primarily based on AlloMap® safe? 

 

• Clinical outcome in both groups was the same, with a similar 2-

year survival period. 

 

• Patients in the AlloMap® group were subjected to considerably 

fewer EMBs. 

 

• This study shows not only that monitoring rejection using 

AlloMap® is safe, but also that it reduces the EMB-associated 

risks cuts costs and can increase the quality of life of the patient 
(Pham et al. 2010) 
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CARGO II 

• 499 patients confirmed the results of the initial CARGO 

study similarly revealing a high negative predictive value 

(95.5%) for graft rejection in patients >6 months after HTx 
(Crespo-Leiro et al. 2016) 

  

 

• A recent analysis of 737 patients from the CARGO II trial 

suggested that the intra-individual AlloMap® score 

variability may be useful to predict the future course after 

HTx (Crespo-Leiro et al. 2015) 
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METHODS – Time points of AlloMap® scoring 

HTx 6 M 9 M 12 M 18 M 

1. Predictive value of AlloMap score at each time point 

 

2. Predictive value of dynamic changes 

HTx between 02/2006 – 11/2007  

AlloMap® score available at 6, 9, 12 and 18 months post HTx: n=57 pts. 

Predictive Value of Gene Expression Profiling as Assessed By AlloMap® Score for Long-Term Survival After Heart 

Transplantation 

B. Fujita , E. Prashovikj, U. Schulz, J. Sunavsky, U. Fuchs, J. Börgermann, J. Gummert, S. Ensminger  

The Journal of Heart and Lung Transplantation, Vol 34, No 4S, April 2015 
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RESULTS – Overall survival 

85.2% 

p=n.s. 

26 26 
28 

28 

RESULTS – AlloMap® Score distribution 
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RESULTS – Predictive value of AlloMap at 6 months 

after HTx 
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An increase in AlloMap from 6 to 9 months increases risk 

for death – overall survival 

67.3% 

100% 
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An increase in AlloMap from 6 to 9 months increases 

risk for death – rejection free survival 

85.9% 

100% 
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- Identify „high-risk“ and 

„operational tolerant“patients 

- Less effective in association with 

graft function and occurrence of 

chronic rejection 
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Major challenges miRNAs in solid organ transplantation 

 

(1)  yet many unanswered questions regarding miRNA biology 

(2)  the mechanism of regulation of miRNA production is not completely clear 

(3)  many miRNAs are located within introns of host genes, 

their expression does not always correlate perfectly with 

that of host genes suggesting further, posttranscriptional, 

regulation 

(4) specific targets for most miRNAs remain unclear 

 

Positive points 

 

miRNAs have the potential of being reliable biomarkers because they are 

tissue specific, stable in different biological fluidics (including archival 

samples), relate with clinical conditions and can be measured using 

cost-effective technology 
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Intracellular CsA T-lymphocyte concentration has a 
potential of predicting rejection 

Falck et al, Transplantation 2008;85:179-184 
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Immune response (CylexTM) distributions for  
healthy/transplant adults and healthy/transplant children < 12 yr 

Hooper et al, Clin Transplant. 2005; 19:834-839 
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Comparison of CylexTM immune cell response between 
patients receiving different calcineurin inhibitors 

Kowalski et al, Clin Transplant. 2003;17:77-88 
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Lack of correlation between immune cell response and 
tacrolimus (TDM) levels 

Kowalski et al, Clin Transplant. 2003; 17:77-88 
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o optimal combinations of biomarkers may be necessary 

o baseline values for individual patients may be required 

o no prospectively validated target ranges for adult and 
 pediatric patients are available 

o independent prospective clinical outcome studies are in 
 progress 

o development of "tolerance permissive" 
 immunosuppressive regimens would be desirable 

o FDA-approved tools are Immuknow/Cylex (iATP) and
 AlloMap/XDX (GEP) 

 

Summary 


