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Context: clinical vaccine development
• Immunogenicity evaluation: key step in phase 1 & 2 clinical trials

• many immunological markers are measured at once, 
(in particular in the absence of protective correlates — such as in HIV vaccine trials)

• Cellular response is evaluated with intracellular cytokine staining (ICS) 
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Conventional statistical analysis of ICS data

• Comparing cytokine producing cell proportions between vaccine arms 
after subtracting the non-stimulated response (control) 
in each sample

• Rational: subtraction aims for the antigen specific response

• Issues: type-I error increase, bias, low statistical power
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NEED FOR A BETTER STATISTICAL APPROACH



Bivariate linear modeling

• Dependent variables: !"#$the non-stimulated response & !"$ the specific stimulated response(s)
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• &'(: vaccine effect on the stimulated response
• )*#$: vaccine effect on the non stimulated response
• )+$: non stimulated response effect on the stimulated response
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for immunologistsfor statisticians



VICI: shiny user interface
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https://shiny-vici.apps.math.cnrs.fr
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Dependencies:
• DT
• ggplot2
• ggpubr
• magrittr
• nlme
• shiny



VICI: shiny user interface
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Conclusion
• Bivariate modeling

• Better statistical performances than conventional approach

• Shiny app deployed
https://shiny-vici.apps.math.cnrs.fr

• R package vici available
• GitHub https://github.com/borishejblum/vici
• Soon on CRAN

• User community:
• VRI Immunologists
• Wider community

15

https://shiny-vici.apps.math.cnrs.fr/
https://github.com/borishejblum/vici

