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Addendum: Neural anticipation of virtual infection triggers an  
immune response
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The authors wish to acknowledge previous research that has provided evidence for links 
between perceptual processing of disease-related cues and biological immune responses.  
A seminal study reported that viewing images depicting symptoms of infectious disease 
enhanced the IL-6 response in blood samples exposed to a subsequent immune challenge1. 
Further studies reported changes in salivary immune markers (including cytokines, TNF-α 
and secretory immunoglobulin A, sIgA) upon exposure to disease-related cues such as 
images, videos or virtual reality interactions with individuals displaying symptoms of illness  
(for example, sneezing or coughing)2–8. However, in some of these studies, comparable changes 
in immune markers were observed following exposure to both potentially contagious and 
control cues3,6–8. In addition, salivary immune monitoring presents methodological challenges,  
so that more than one quarter of the collected saliva samples were excluded from analysis 
because of insufficient sample quality or reliability. As a result, findings based solely on salivary 
immune markers should be interpreted with caution and should be considered as preliminary 
indicators of immune modulation. More robust immuno-monitoring analyses should rather 
focus on soluble markers, immune cell frequency and activation measurements, and bulk RNA 
profiling in the blood samples of participants exposed to infection-related cues.

Another line of research has investigated the neural processing of disease cues using 
functional magnetic resonance imaging8–10. These studies examined responses to visual and 
even olfactory signs of illness and reported activation in regions including middle frontal and 
orbitofrontal cortex (associated with salience evaluation and decision making), higher-order 
sensory regions, such as inferior temporal and occipital cortices, multisensory areas, process-
ing exteroceptive, e.g., intraparietal sulcus, or interoceptive, i.e., insula - body-related stimuli. 
Together, these findings demonstrate neural sensitivity to sickness cues, but not whether such 
neural responses translate into anticipatory activation of the immune system, nor through 
which neuro-immune pathways such interactions might occur.

The findings from Trabanelli et al. extend the framework of anticipatory neuro-immune 
activation in humans, demonstrating that predictive neural processes may engage immune 
pathways in preparation for potential infection.
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Open Access This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.
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