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Disclaimer

• Information in this presentation is not intended to 
diagnose, treat, reverse, cure, or prevent any 
disease. While this presentation is based on medical 
literature, findings, and text, The following statements 
have not been evaluated by the FDA.
• The information provided in this presentation is for your 

consideration only as a practicing health care 
provider. Ultimately you are responsible for exercising 
professional judgment in the care of your own patients.
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Current NIH supported non-pharma interventions:
Sleep Hygiene
Sleep Restriction Therapy
Stimulus Control Therapy
Relaxation Therapy
Cognitive Behavioral Therapy

Current NIH supported PHARMA interventions:
Drugs acting on GABA-A receptors (tranquilizers)
Drugs acting on melatonin receptors
Drugs acting on Orexin Receptor Antagonist
Drugs acting as Histamine Receptor Antagonist
Antidepressants (Trazadone, Mirtazapine, amitriptyline)
Sedatives, anticonvulsants, etc.
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Conceptual	model	of	sleep	changes	in	response	to	
immune	activation	and	underlying	mechanisms.	
Environmental	stimuli	(e.g.,	food	intake,	stress),	
commensal	bacteria,	and	infectious	pathogens	(here	
illustrated	as	viruses)	are	recognized	by	the	immune	
system	as	damage- and	pathogen-associated	
molecular	patterns	(DAMPs	and	PAMPs,	green	stars),	
which	activate	pattern	recognition	receptors	(PRRs,	
orange	polygon)	on	innate	leukocytes.	This	PRR	
activation	induces	an	inflammatory	response	with	the	
production	of	sleep	regulatory	substances,	such	as	
interleukin	(IL)-1	and	tumor	necrosis	factor	(TNF)	
(both	represented	by	orange	dots),	which	reach	the	
brain	and	promote	non-rapid-eye-movement	(NREM)	
sleep	(left	arrow).	In	higher	doses	(e.g.,	during	an	
infection;	middle	arrow),	these	sleep	regulatory	
substances	may	also	suppress	rapid-eye-movement	
(REM)	sleep.	Prostaglandin	(PG)	D2 is	shown	as	a	
potential	further	mediator	of	sleep	changes	in	
response	to	immune	activation.	These	sleep	responses	
to	immune	activation	are	assumed	to	be	adaptive.	
Subtle	immune	activation	may	be	involved	in	
homeostatic	NREM	sleep	regulation	that	in	turn	could	
serve	to	restore	immune	homeostasis.	More	
pronounced	immune	activation	during	an	infection	
can	induce	a	sleep	response	that	in	turn	may	support	
host	defense	and	immunological	memory	formation.	
However,	an	extreme	immune	activation	(e.g.,	during	
severe	infection;	right	arrow)	seems	to	disrupt	both	
NREM	and	REM	sleep,	often	accompanied	by	sleep	
fragmentation,	feelings	of	nonrestorative	sleep,	and	
daytime	fatigue.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6689741/



Contributing Factors to 
Insomnia

Tox Panels DNAHormones Pathogens Trophic TraumaMicrobiomeAPOE Status+/- Antagonists+/- AgonistsEnv. Input



73 yo female. DM2, Insomnia, fatigue. 
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