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INTRODUCTION

The serotonergic psychedelics work primarily on the serotonin 5-
HT-2A receptor and have shown potential for helping patients with 
anxiety, depression, and addiction with effects showing possible 
lasting improvement over weeks and months. The 5-HT2AR is 
widely expressed, including in various immune cells, and the 
regulation of inflammation via serotonin plays a crucial role in 
immune homeostasis. Recent studies of the psychedelic drug and 
selective 5-HT2 receptor agonist (R)-2,4-dimethoxy- 4-
iodoamphetamine [(R)-(R)-DOI] have shown anti-inflammatory 
activity in both non-human in vivo and in vitro studies (Nichols, 
2020; Inserra et al., 2020). Immunomodulatory effects have been 
suggested as a possible method of action, but a thorough, 
comprehensive systematic review and meta-analysis is lacking.   

METHODS

We systematically searched PubMed, EMBASE, 
PsychINFO, LILACS and ClinicalTrials.gov. All 
studies investigating the direct or indirect measure 
of changes in the immune system before and after 
exposure to serotonergic psychedelics, defined as 
hallucinogenic drugs with their primary effect on the 
5-HT2A receptor, were included. Using random-
effects meta-analyses to estimate standardized 
mean differences (SMD) for effect sizes. 

RESULTS CONCLUSION

The current evidence suggests that serotonergic 
psychedelics have immunomodulatory effects in pre-
clinical studies. However, results from human studies 
have been mixed and limited, as most studies have 
only included healthy participants with low baseline 
inflammation and with small sample sizes. Further 
studies are needed to understand the full 
implications of serotonergic psychedelics as 
therapeutic immunomodulatory drugs, including 
participants with increased baseline inflammation, 
larger sample sizes, and multiple dosing regimens 
and measurement times. The question remains 
whether these immunomodulatory effects are 
translatable to human subjects and to other diseases 
characterized by heightened inflammation.

ACKNOWLEDGEMENTS

The study was funded by an unrestricted grant from The Lundbeck 
Foundation (grant number R268-2016-3925). The funding sources 
had no role in the collection, analysis or interpretation of the data, 
in writing the manuscript or will not have an impact on the decision 
to publish the findings. The researchers were independent from 
funders. 

The study protocol is registered at PROSPERO (CRD42022360820)


