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Prevalence of hypoactive delirium according

to clinical factors
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• A single delirium phenotype was present on only 1355 (32%) of all 4187 

participant-delirium days, whereas two or more phenotypes were present 

during 2832 (68%) delirium days. 





• 25 % hypoactive

• 14 % mixed

• 8% hyperactive

Age no difference 

ADLs greater 

impairment in hypo 

and mixed

Dementia higher prevalence 

in hypo and mixed

Malnutrition higher prevalence 

in hypo and mixed



Infections greater prevalence hypo 

and mixed 

Dehydration greater prevalence 

hypo and mixed 



Morandi A et al AJGP 2018 

• 21.5% hyperactive delirium 

• 38.5% hypoactive

• 27.3% mixed delirium

• 12.7% non-motor subtype 



Morandi A et al AJGP 2018 

Factors associated with delirium subtypes



Understanding factors associated with 

psychomotor subtypes of delirium in older 

inpatients with dementia 

Out of 1057 patients with dementia 35% had delirium

• 25.6% hyperactive

• 33.1% hypoactive

• 34.5% mixed

• 6.7% non-motor subtype
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Use of medications according to delirium subtype

Hypoactive 

Less drugs
Hyperactive 

More opioids and antipsychotics

Mixed 

More opioids and antipsychotics



• Hyperactive delirium was the most prevalent subtype 

(40.6%)

• Mixed delirium (31%)

• Hypoactive delirium (25.9%)

• Nonmotor delirium (2.6%)



Hypoactive 

Barthel Index

Comorbidity

Mixed 

Malnutrition
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Mechanisms according to delirium subtypes

Hypoactive 

Severity of illness

Mechanical ventilation

Age

Hypoxemia

Sepsis; metabolic

Sedation

Hyperactive Mixed 

Hypnotics

Opiates

Neuroleptics

Intensive Care Unit

Hypoactive

Malnutrition

Dementia

ADL impairment

Infections

Dehydration

Atypical antipsychotics

IV and urinary catethers

Hyperactive

Malnutrition

Dementia

ADL impairment

Infections

Dehydration

Urinary catethers

Restraints

Mixed

Malnutrition

Dementia

ADL impairment

Infections

Dehydration

IV lines

IV and urinary catethers

Antipsychotics/antibiotics

Non Intensive Care Unit
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La fisiopatologia del delirium



•“In the title the term “syndrome of cerebral insufficiency” is used. This draws attention to 

the basic etiology of all delirium and couches it in terms analogous to the more familiar 

concepts of renal insufficiency, hepatic insufficiency, cardiac insufficiency,etc. 

•As with the more familiar types of organ insufficiency, this refers to what evolves when the 

function of the organ as a whole is interfered with, for whatever reason. 

•Whether applied to the liver, kidney, or brain, this can be reduced to two basic underlying 

processes, namely, the failure of metabolic processes to maintain the function of the organ 

or the loss through death of enough functioning units (cells) to render the function of the 

organ insufficient. 



La fisiopatologia del delirium: le sette ipotesi  

Maldonado J. Am J Geriatr Psych 2013



“The neuroinflammatory hypothesis (NIH)”

Maldonado J. Am J Geriatr Psych 2013

Acute peripheral inflammatory 

stimulation

induces activation of brain 

parenchymal cells and expression of 

proinflammatory cytokines and 

inflammatory mediators in the 

central nervous system(CNS) that 

induce neuronal and synaptic 

dysfunction and subsequent 

neurobehavioral and cognitive 

symptoms characteristic of delirium.



“The NIH intersects with the Neuronal Aging Hypothesis (NAH) 

because it has been shown that microglia, the major macrophage 

population of the brain, are primed by prior neurodegenerative 

pathology to respond more robustly to systemic inflammatory 

signals.”



Delirium

Activated microglia

Cholinergic Inhibition of microglial 
activation

Systemic
infection

TNFα TNFα

Van Gool WA, et al. Lancet 2010;375:773-5

Cytokines, Acetylcholine, & Delirium



DementiaSevere, prolonged delirium

Overactivated microglia

Primed microglia
Neurodegeneration

Reduced cholinergic
Inhibition of microglia

TNFα

Old age, incipient neurodegenerative disease

Systemic
infection

TNFα TNFα

Van Gool WA, et al. Lancet 2010;375:773-5

Cytokines, Acetylcholine, & Delirium



Cunnigham C Biochem Soc Trans 2011   



In animal studies, an inflammatory response -evaluated 

with proinflammatory cytokines- was linked to reduced 

cholinergic activity, which was associated with a 

hyperactive behaviour



Maldonado J. Crit Care Clin 2008

“The neurotransmitter hypothesis”

The most commonly described neurotransmitter changes associated with 

delirium are: 

- Reduced availability of Ach ( Ach); 

- Excess release of DA ( DA), NE ( NE), and/or GLU ( GLU); 

- Alterations (e.g., both a decreased and increased activity depending on 

circumstances and etiological factors) in 5HT ( 5HT), histamine ( H1 and 

H2), and/or GABA ( GABA)



• When delirium occurs in the context of 

organ failure and metabolic 

derangements it appears to be more 

frequently hypoactive in presentation

• while delirium due to substance 

intoxication or withdrawal is typically 

hyperactive.

ZJ. L. Delirium: acute confusional states.: New York: Oxford University

Press; 1990.





Flaherty JH 2011 JAGS 59: S269-276 

Drugs and possible effects on DA and Ach

levels



The interaction between the neuroinflammatory hypothesis and the 

neurotransmitter hypothesis

Phenylalanine

Tyrosine

Dopamine

Norepinephrine

Epinephrine

Tryptophan

Serotonin

Melatonin





Thus, the NDH proposes that delirium results from an acute 

breakdown in network connectivity within the brain.

The network disconnectivity hypothesis (NDH) 
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Conclusions
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Mechanisms according to delirium subtypes

Hypoactive 
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Dementia

ADL impairment
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Dehydration
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