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Challenges and successes measuring T cell immunity to vaccines
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T cell immunity is critically involved in combating infections and cancer, and plays pathogenic roles in autoimmune diseases 
and allergies. Therefore, monitoring antigen-specific T cells and their effector functions is crucial for the understanding 

of these diseases and for proper assessments of the efficacy of specific immune therapies such as vaccines. Yet, unlike the 
detection of antibodies, reliable measurement of T cell-mediated immunity has remained a major challenge, due to several 
factors. One such factor is that the antigen-specific T cells of interest typically occur at very low frequencies in test samples, 
such as peripheral blood. Another factor is that for the reliable measurement of T cell function(s) it is imperatively necessary 
that the test conditions don’t change the functionality of T cells in vitro as compared to the one in vivo. The many variables that 
can affect T cell functionality have earned T cell assays the reputation of being rather fragile, with even minor changes of test 
conditions potentially having a major impact on the test results. A major breakthrough in the field of T cell monitoring has 
been the introduction of protocols that facilitate cryopreservation of PBMC such that, upon thawing, the cells retain their full 
functionality. This has enabled the generation of “reference PBMC” as ideal tools for assay development and standardization. 
We will present data from two vaccine trials, a human vaccinia trial and a macaque dengue trial. 
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