Clinical and Pathophysiologic Rationale for Pharmacological Delirium Treatments
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Antipsychotics

The neurotransmitter imbalance theory, including a deficiency of acetylcholine and an
excess of dopamine (1,2) is one of the more popular theories of the pathophysiology

underlying delirium. This theory provides the pathophysiologic basis for antipsychotic
treatment of delirious patients.

Cholinesterase Inhibitors

The cholinergic deficiency hypothesis of delirium has been bolstered by clinical
investigations demonstrating that anticholinergic medication usage is associated with
delirium (3) and observations that other agents associated with delirium, such as
anesthetic drugs and opiates, are associated with acetylcholine receptor inhibition (1).
This theory suggests that cholinesterase inhibitors may effectively prevent and/or treat
the symptoms of delirium.

Anesthetic Technique

It has been suggested that anesthetic technique may be of importance in the
development of post-operative delirium. A significantly higher incidence of non-cardiac
post-operative cognitive dysfunction has been reported with use of general versus
local anesthesia (4,5). Therefore, it is not unreasonable to extrapolate to a hypothesis
that anesthetic technigue may influence the risk of post-operative delirium.

Peri-operative Analgesia

Poorly controlled pain has been identified as a risk factor for delirium, particularly in
the post-operative setting (6,7). However, opioids, so commonly used for pain control,
are associated with increased rates of delirium (8,9). Given this, several trials have
been conducted for the prevention of post-operative delirium by providing more
aggressive prophylactic pain control, or by using alternatives to opioid based
analgesic strategies.

Dexmedetomidine Sedation of Mechanically
Ventilated Patients

Sedative drugs with GABA-A (gamma-aminobutyric acid) receptor agonist properties
such as benzodiazepines and propofol are routinely given to mechanically ventilated
ICU patients to reduce pain and anxiety (10,11), however these agents are associated
with an increased risk of delirium. Dexmedetomidine is a promising alternative to
GABAergic agonist sedatives in mechanically ventilated ICU patients because it is a
highly selective alpha-2 adrenergic receptor agonist with actions at the locus ceruleus
and spinal cord (12), and thus may have a lower liability for ICU delirium compared to
other sedatives in mechanically ventilated patients.

Melatonin

The relationship between sleep deprivation and delirium has been studied for many
years and has been viewed as reciprocal. A potential link between them may be an
alteration of melatonin production (13). Interestingly, delirium can be associated with
either an increased (hypoactive subtype) or decreased (hyperactive subtype) level of
melatonin (14). This data has led researchers to hypothesize that melatonin
supplementation may reduce delirium.

Bright Light Therapy

Several studies which have demonstrated a possible link between delirium and
circadian rhythm irregularities have also specifically identified an irregular melatonin
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circadian rhythm in associated delirium symptoms in ICU patients (15). Consequently,
bright light therapy has gained attention as a method of maintain or restore natural
circadian rhythms by assisting daytime awakening.

Ketamine

Ketamine, an antagonist of the N-methyl-D-aspartate (NMDA) receptor, is believed to
have neuroprotective effects on the brain by mediating glutamate neurotoxic actions
including decreased influx of intracellular sodium and calcium, and reduction of
enzymatic actions which lead to neuronal death (16). Data suggests brain neurotoxic
effects of delirium as evidenced by permanent atrophic brain changes following the
resolution of delirium (17,18), changes associated with long term cognitive impairment
(17,18). Therefore, it has been speculated that the neuroprotection provided by
ketamine may diminish delirium.

Depth of Intra-operative Propofol Sedation

Sedation level in the ICU setting is an important risk factor for delirium (19).
Moreover, the inconsistent findings of regional anesthetic techniques to reduce the
prevalence of post-operative delirium compared to general anesthesia has been
explained by observations that sedation levels consistent with general anesthesia are
frequently observed during regional anesthesia (20). Given that IV propofol is
commonly used to provide intraoperative sedation during spinal anesthesia and other
regional anesthetics it is hypothesized that minimizing sedation depth with propofol
(deep vs. light) during spinal anesthesia could decrease the occurrence of post-
operative delirium (20).
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