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Delirium: a symptom of how
hospital care is failing older

persons and a window to
improve quality of hospital 

care

Inouye SK et al., Am J Med 1999; 106:565-73



Delirium & institutionalization and 
re-hospitalization

Bellelli G et al, JAMDA 2008



Prognosis after hospital discharge of 
older medical patients with delirium

• Setting: General medical wards of a teaching hospital. 
• Patients: 229 consecutive patients (>70 years) who had been 

community-dwelling prior to admission. 50 patients met criteria for 
delirium (cases). 

• 223 patients survived hospitalization (46 cases, 177 controls). 
Important exclusion criteria

• Results:
– Up to discharge death was 12.1% vs control= 7.2
– At 6 months death was 14.3% vs control = 10.1% (no independent 

effect when adjusted for cancer, ADL, and cognitive impairment, 
loss of independent community living)

– At 24 months death was 39% vs controls = 23% (relative risk 1.82, 
95% confidence interval 1.04-3.19). 
(no independent effect when adjusted for cancer, ADL, and 
cognitive impairment, loss of independent community living)

Francis et al., JAGS 1992





Does delirium contribute to poor 
hospital outcomes?

Inouye, J Gen Intern Med 98

Delirium 
status

n/N(%) of 
in-hospital death

OR Adj OR 95% CI (Adj
OR)

Chicago
delirious
non delirious

0/20 (0)
6/179 (3)

NA NA NA

Cleveland
delirious
non delirious

3/33 (9)
6/172 (3)

2.8 0.9 (0.1-7.0)

Yale
delirious
non delirious

5/37 (14)
15/286 (5)

2.8 0.7 (0.1-5.9)

All sites
delirious
non delirious

8/90 (9)
27/637 (4)

2.2 0.7 (0.2-2.5)

* adj for age, gender, dementia, APACHE, ADL and IADL scores





Summary of death rate in principal studies
on delirium

N° cases Cases Controls Results 

at discharge

Rockwood K, 99 38 21% 57% Survival at 3 years, adj HR for death =1.71

Villapando-
Berumen J, 03

80 55% 70% Survival at 5 years

Inouye S, 98 33 9% 3% Difference NS after adj for confounders

O’ Keefe ST, 97 94 16% 5% Difference NS after adj for confounders

McCusker J, 01 220 19% Independent increase in mortality

Zanocchi M 98 130 25% 10% Significant difference, not adj for confounders

at 6 months

Francis J, 90 50 14.3% 10% Difference NS after adj for confounders

O’Keefe ST 97 94 31% 15% Difference NS after adj for confounders

at 12 months

McCusker J, 01 220 42% 14% 2-fold increase in mortality after adjustement

Rahnoken T, 00 51 10%

Ramsay R, 91 22 77%

at 3-5 years



Considerazioni 

• L’associazione tra delirium e rischio di 
mortalità alla dimissione, a 6, 12 e 36 
mesi non è consistente in tutti gli studi e 
mostra ampie variazioni

• Vi sono significative differenze nei tassi di 
mortalità delle popolazioni reclutate e nei 
metodi di analisi dei dati
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Bellelli G et al., J Am Med Dir Assoc 2008; 9: 55–64



C-reactive protein levels predict the
incidence of delirium and recovery from it

Key points
• High levels of CRP independently 

predicted incidence of delirium
• A higher initial MMSE and low CRP 

predicted the recovery from 
delirium at any time during 
hospitalization

• Elevated CRP should alert 
clinicians to the possibility of 
incident delirium

• CRP in acute illness merits further 
investigation as a marker for 
potential precipitating or 
perpetuating mechanisms for 
delirium

MacDonald et al, Age Ageing 2007
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Fisiopatologia del delirium

• The pathophysiology of delirium remains poorly 
understood. Electroencephalographic studies 
have demonstrated diffuse slowing of cortical 
background activity, which does not correlate 
with underlying causes. Neuropsychological and 
neuroimaging studies reveal generalized 
disruption in higher cortical function, with 
dysfunction in the prefrontal cortex, subcortical 
structures, thalamus, basal ganglia, frontal and 
temporoparietal cortex, fusiform cortex, and 
lingual gyri, particularly on the nondominant 
side.

Inouye S, N Engl J Med 2006;354:1157-65.



Possible mechanisms in the 
development of delirium

Mechanisms Example

Altered neurotransmitters Acetylcholine
Dopamine
Noradrenaline, GABA, glutammate

Altered hypothalamic-pituitary-
adrenal axis

Hypercortisolims

Other mechanisms Cytokine production, e.g. 
interleukin-1 
Alterations to the blood-brain 
barrier
Oxidative stress

From McManus J et al., Age Ageing 2007



Elementi a supporto di un 
coinvolgimento di acetilcolina

• ACh is involved in several functions that are affected in 
delirium: arousal, attention, delusions, visual 
hallucinations, motor activity and memory; moreover 
anticholinergic drugs can cause delirium in susceptible 
patients                                                 [Lindesay, 2002]

• Cholinesterase inhibition can improve anticholinergic 
drug–induced delirium                                  [Han, 2001]

• Patients with Lewy body dementia have several features 
common to delirious patients: severe cognitive 
impairment, fluctuating symptom severity, visual 
hallucinations and EEG slowing, with symptoms 
responding to cholinesterase inhibitors        [Kaufer, 1998]



An essay to measure SAA in 
delirium

Flacker et al, Am J Ger Psych 98



Other mechanisms
• Dopamine and ACh neurotransmitter systems interact closely and 

often reciprocally and an imbalance between the two could underlie 
delirium syndromes. There is evidence that dopamine excess can 
cause delirium and that dopamine antagonists, particularly 
neuroleptics, modify the symptoms of delirium        [Caeiro, 2004]

• Finally, chronic stress brought on by illness or trauma activates the 
sympathetic nervous system and hypothalamic–pituitary–
adrenocortical axis, resulting in increased cytokine levels and 
chronic hypercortisolism                                      [Inouye, 2006]

• Cytokines, including interleukin-1, interleukin-2, interleukin-6, tumor 
necrosis factor α (TNF-α), and interferon, may contribute to 
delirium1, by increasing the permeability of the blood–brain barrier 
and altering neurotransmission                           [Inouye, 2006]



Delirium and inflammation

• Some inflammatory molecules are involved in 
the modulation of neuronal functions, such as 
neurotransmission. Interestingly, delirium is a 
frequent presentation in patients with senile 
dementia of the tangle type, characterised by an 
abundance of neurofibrillary tangles, in the 
absence of significant numbers of senile 
(amyloid) plaques          [Ikeda, Dement Geriatr Cog Disord, 1999]

[George , Age Ageing, 2007]



Considerazioni 

• I neurotrasmettitori implicati nella 
fisiopatogenesi del delirium sono gli stessi 
implicati in altre malattie 
neurodegenerative (Alzheimer, PD)

• È possibile pensare ad una substrato 
patologico comune?
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Criteria for Delirium (DSM IV)
• A) Disturbance of consciousness with reduced ability to focus, 

sustain, or shift attention. 

• B) A change in cognition or the development of a perceptual 
disturbance that is not better accounted for by a pre-existing, 
established, or evolving dementia.

• C) The disturbance develops over a short period of time and 
tends to fluctuate during the course of the day.

• D) There is evidence from the history, physical examination, or 
laboratory findings that the disturbance is caused by the direct 
physiological consequences of a general medical condition, or 
substance intoxication or withdrawal, use of medication, toxin 
exposure, or a combination of these factors.



Modificazioni dello score di TCT in 116 pazienti 
(100 delirium prevalente e 16 delirium 
incidente) durante le fasi di delirium
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ingresso pre-delirium delirium remissione dimissione

P < .005 per tutti i valori al t-test per misure ripetute



Modificazioni dello score di Tinetti in 116 pazienti 
(100 delirium prevalente e 16 delirium incidente) 

durante le fasi di delirium
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prevalente 5,6 13 15,2

incidente 7 11 5,5 10,9 15,2

ingresso pre-delirium delirium remissione dimissione

P < .005 per tutti i valori al t-test per misure ripetute



Speciale, Bellelli, Lucchi, Trabucchi J Gerontol 2007

Delirium & functional recovery in elderly patients



Group 1 resolved their delirium by 2 weeks, and delirium did not recur during the follow-up (FU). 
Group 2 resolved their delirium after 2 weeks, and delirium did not recur during the FU. 
Group 3 resolved their delirium (any time), and delirium recurred during the FU. 
Group 4 never resolved their delirium during the FU.

Association between delirium resolution & 
functional recovery

Kiely D, J Gerontol 2006



Caratteristiche di 107 pazienti con delirium 
ricoverati e dimessi da una RACU

 Vivi a 12 mesi 
dalla dimissione  

 
n=56 

Deceduti entro 12 
mesi dalla 
dimissione 

n=25 

Deceduti durante 
la degenza in 

reparto 
n=26 

ρ 

 Media ± DS 
(%) 

Media ± DS 
(%) 

Media ± DS 
(%)  

Età 82.3 ± 6.6 83.7 ± 6.9 86.2 ± 5.9 .04 
Sesso femminile (75) (72) (62,2) .85 

CIRS Severità 1.7 ± 0.3 2.0 ± 0.3 2.2 ± 0.3 .000

CIRS Comorbilità 3.8 ± 1.8 5.2 ± 1.6 6.4 ± 2.0 .000
Albumina 2.9 ± 0.4 2.9 ± 0.4 2.7 ± 0.5 .21 
Barthel pre-ingr 76.6 ± 24.0 72.9 ± 21.9 69.7 ± 29.6 .49 
Barthel ingr 29.0 ± 19.1 21.6 ± 21.0 16.5 ± 17.9 .02 
Barthel dimissione 61.4 ± 25,8 27.0 ± 27.7 -- .000
Incontin/catetere 42 (75.0) 20 (80) 22 (84.6) .60 
Non malnutr 10 (30.3) -- 3 (12.5) 
Rischio malnutr 16 (48.5) 5 (27.8) 6 (25.0) 
Malnutr 7 (21.2) 13 (72.2) 15 (62.5) 

.001

Delirium dim 3 (5.4) 10 (40.0) -- 
Delirium dubbio dim -- 3 (12.0) -- 

.000
 



L’interazione tra differenti 
condizioni sindromiche

Inouye et al, JAGS 2007
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Do delirium and Alzheimer’s 
dementia share specific

pathogenetic mechanisms?

Eikelenboom P., Dement Geriatr Cogn Disord, 1999



• Il delirium persistente è molto frequente 
[Marcantonio, 2005] ed è spesso difficilmente 
distinguibile da una condizione di demenza          
[McCusker, 2003]

• Studi epidemiologici hanno documentato che ad 
una condizione di delirium spesso consegue lo 
sviluppo di decadimento cognitivo                          
[Clarfielf, 1998]

• La demenza è uno dei fattori di rischio principali 
per lo sviluppo di delirium [Inouye, 1998]

J Gerontol Bio Sci, 2006



Delirium Superimposed on 
Dementia: è una condizione 

diversa dal delirium?



DSD & mortality

Bellelli G et al J Gerontol 2007; Nov;62(11):1306-9



Il delirium associato a demenza (DSD) ha un 
impatto significativo ed indipendente sulla mortalità



Hypothetical processes leading to
death in DSD

delirium

delirium

dementia
Inability to recover

Robust young capabilities

Changes of age

Individual reserve



• Controlling for age, sex, 
dementia, comorbidity, 
and severity of illness,
each year of completed 
education was associated 
with a 0.91 lower odds of 
delirium (95% confidence 
interval: 0.87, 0.95); 
compared to persons with 
12 years of education, 
persons with 7 years of 
education had 1.6-fold 
increased odds of delirium 
(95% confidence interval: 
1.4, 2.0).

J Gerontol Biol Sci, 2006



Delirium may incite a derangement in 
brain vascular function

Fong J Gerontol 2006



SPECT cerebral blood flow in delirium and 
related conditions

Alsop D et al, J Gerontol 2006



È sostenibile l’idea che il 
delirium sia una 

conseguenza di eventi clinici 
avversi ma diventi un’entità 

clinica autonoma quando 
sovraimposto a demenza?



Delirium in older people: an
epiphenomenon of incipient death or a
separate biological process?

Bellelli et al., Age Ageing 2008



Multiple logistic regression to test the 
effect of delirium on 1-year mortality

O.R. C.I. p O.R. C.I. p

Age 1.07 1.04-1.10 <.0005 1.07 1.04-1.10 <.0005

Gender n.s. n.s.

Charlson 1.33 1.20-1.40 <.0005 1.33 1.23-1.44 <.0005

C-RP n.s. n.s.

Albumin n.s. n.s.

MMSE 1.06 1.02-1.09 <.0005 1.06 1.03-1.09 <.0005

IADL n.s. n.s.

Delirium n.s. --

DSD -- 1.69 1.14-2.76 <.003
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Instabilità clinica: i criteri di Halm

Halm EA et al. Arch Intern Med 2002;162:1278-1284).



Adverse outcome at discharge in a population of 496 patients 
consecutively admitted to our Rehabilitation Unit, stratified by
clinical instability.

96,3

82,5

44,3

2,1
7,9

19,2

1,6
9,5

13,5

0 0

23,1

0

20

40

60

80

100

120

Stable Instable o Delirium Instable+Delirium

Discharge

%

Home Hospital Nursing Home Death



Conclusioni 
• Il delirium è una condizione di frequente riscontro in 

ambito geriatrico ed è associata ad outcomes negativi
• Non vi sono attualmente dati che supportino, in modo 

definitivo, l’ipotesi che il delirium sia un’entità clinica 
autonoma

• Nel soggetto demente una ridotta “brain reserve”
potrebbe determinare l’incapacità del paziente a 
recuperare lo status quo ante, e portare a morte 
attraverso meccanismi complessi e non ancora noti

• I progressi in ambito di biologia e di neuroimaging
potrebbero permettere di comprendere meglio nei 
prossimi anni la fisiopatologia del delirium
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