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In DSM-5, a major neurocognitive disorder is 

defined by the following: 

• There is evidence of substantial cognitive decline from a previous level of 

performance in one or more of the domains outlined above based on the 

concerns of the individual, a knowledgeable informant, or the clinician; and a 

decline in neurocognitive performance, typically involving test performance in the 

range of two or more standard deviations below appropriate norms (ie, below 

the third percentile) on formal testing or equivalent clinical evaluation. 

• The cognitive deficits are sufficient to interfere with independence (ie, requiring 

minimal assistance with instrumental activities of daily living). 

• The cognitive deficits do not occur exclusively in the context of a delirium. 

• The cognitive deficits are not primarily attributable to another mental disorder 

(eg, major depressive disorder, schizophrenia).  

 



DELIRIUM OR DEMENTIA 

THIS IS THE PROBLEM 

The dilemma 



Epidemiologia 

Solo 1-2% nella popolazione anziana generale. Ma è molto comune 
fra gli anziani ospedalizzati o istituzionalizzati: 

 

Fra i pazienti ricoverati in reparti per Acuti di età >= 70 anni, il 10-
20% ha un delirium in atto all’ammissione e il 10-20% incorre in 
un delirium durante la degenza. 

Fra i pazienti di età >=70 aa ricoverati in reparti di chirurgia, 
l’incidenza di delirium post-operatorio è tra il 15-25% dopo 
procedure elettive e tra il 35-65% dopo interventi d’urgenza 

Fino al 60% dei pazienti ospiti di strutture protette o ricoverati in 
reparti intensivi 



Recognition of Delirium 

32-66% of patients with delirium are unrecognized by 

physicians 

 

69% of patients with delirium are unrecognized by nurses 

 

Risk factors for under-recognition: hypoactive delirium; 

advanced age, vision impairment, dementia 

 
Inouye SK, Foreman MD, Mion LC, Katz KH, Cooney LM.  Arch Intern Med. 

2001;161:2467-2473 



Consequences 

In-hospital complications1,3  

UTI, falls, incontinence, LOS 

Death  

Persistent delirium– Discharge and 6 mos.2    1/3 

Long term mortality (22.7mo)4    HR=1.95 

Institutionalization (14.6 mo)4     OR=2.41 

Long term loss of function 

Incident dementia (4.1 yrs)4  OR=12.52 

Excess of $2500 per hospitalization 

1-O’Keeffe 1997; 2-McCusker 2003;                                        
3Siddiqi 2006; 4-Witlox 2010 
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Delirium:  Incidence in Hospitalized Older Adults 

11% 

Delirium 
occurrences in 
hospitalized 
patients 

Older Patients > Susceptibility 
Range 11-42%: Medical 

and  
<50%: Surgical 

 

50% 

All patients High risk cases 

Chi sono? 



CHI SONO I PAZIENTI A RISCHIO 

 

 FATTORI PREDISPONENTI  

 FATTORI PRECIPITANTI 

 

 

Inouye, JAMA 1996 

 

 



CHI SONO I PAZIENTI A RISCHIO 

 Fattori predisponenti 

 Fattori precipitanti 
 Età avanzata 

 Deficit cognitivo 

 Gravità/severità di malattie 

 Deficit multisensoriale 

 Disabilità nelle ADL 

 Sesso maschile 

 Depressione 

 Alcolismo 

 Malnutrizione 

 

Il 25% dei soggetti con delirium 

hanno una demenza 

 

Il 40% dei dementi ricoverati in 

ospedale sviluppa delirium 



CHI SONO I PAZIENTI A RISCHIO 

 Fattori predisponenti 

 Fattori precipitanti 
 Evento clinico avverso 

 Intervento di chirurgia maggiore 

 Ricovero in UTI 

 Farmaci psicoattivi 

 Deprivazione di sonno 

 Ipotensione 

 Febbre o ipotermia 

 Disordini metabolici 

 Uso di contenzione fisica 

 Dolore 

 Cateterismo vescicale 

 



PATOGENESI DEL DELIRIUM 

Fattori Fattori
predisponenti/vulnerabilità precipitanti

Alta vulnerabilità Evento clinico avverso

Demenza severa Chirurgia maggiore

Gravità di malattia Unità di Terapia Intensiva

Deficit multisensoriale Farmaci psicoattivi

Deprivazione di sonno 

Buona salute
Singola dose di ipno-
inducente

Bassa vulnerabilità Nessun evento clinico 
avverso

Inouye, JAMA 1996 

Encefalopatie acute 

Encefalopatie croniche 



Pathophysiology of delirium 

Delirium is a complex syndrome both in the variety of 

triggers or risk factors that may initiate onset, as well as the 

diversity of pathophysiological and cognitive features, which can 

include inflammation, oxidative stress, reduced blood flow, 

blood–brain barrier and vascular dysfunction, confusion, 

cognitive impairment and mood disturbances 

 

Less clear are how these changes orchestrate the delirium 

syndrome, which are primary or secondary events, the 

order in which changes occur or even if delirium can be 

defined by a single pathway  



FISIOPATOLOGIA DEL DELIRIUM 





QUANTITATIVE PROTEOMICS OF 

DELIRIUM CEREBROSPINAL FLUID 

 

 

 

 

Transl Psychiatry. 2014 Nov; 4(11): e477.  

A Poljak, M Hill, R J Hall,A M MacLullich, M J Raftery, J Tai, S Yan, and G 

A Caplan 











Key Notes 

One striking feature is the uniform upregulation of the inflammatory protein ORM1 and to a lesser extent other 

acute-phase proteins, while at the same time few correlate with cognition (MMSE) or health status (APACHE III). 

  

This suggests an important role for inflammation in delirium which may be a trigger for other events, one of which 

could be upregulation of protease inhibitors. In fact upregulation of complement, coagulation, fibrinolysis and serpins 

is typical of the host defence/stress response.  

 

Although a full understanding of the role of protease inhibition in the brain remains to be elucidated, a neuroprotective 

role of serpins has been reported.  Upregulation of protease inhibitors may be a homeostatic response to 

inflammation, which if left unchecked could cause neuronal apoptosis. 
 

By contrast, several of the granin family proteins are downregulated in delirium subjects and all of these, as well 

as a few others are significantly correlated with MMSE and some with APACHE III also.  

 

This does suggest a role for the granin family group in the cognitive aspects of delirium, as some of these peptides, 

such as secretoneurin and secretogranin I (CHGB) proteolytic fragments, may regulate neurotransmitter levels.  

 

In other words, protease inhibition may protect neurons from inflammation-related apoptosis, but as an 

unwanted side effect compromise granin processing.  

 

Interestingly, a number of proteases as well as protease inhibitor enzymes are correlated with MMSE scores (SERPINs F1 

and G1, CST3, PCSK1N, B3GNT1) suggesting a direct role in cognitive function.  

Altered neurotransmitter levels which have been reported in the delirium literature may then partly be 

due to lower levels of granins, granin-derived neuropeptides and upregulation of protease inhibitors.  





DELIRIUM o DEMENZA ? 

 

CLINICAL FEATURES OF DELIRIUM, DEMENTIA, AND DEPRESSION 

 Adapted from Foreman MD,Grabowski R. Diagnostic dilemma: cognitive  

impairment in the elderly. J Gerontol Nurs 1992; 18(9):5-12 

IS DEMENTIA A RISK FACTOR FOR DELIRIUM? 

IS DELIRIUM A RISK FACTOR FOR DEMENTIA? 

 



Dementia and Delirium 

Dementia is a risk factor for delirium 

Diagnosis of delirium in context of dementia 
is often missed 

 

Of 2000 consecutive admissions: 
9.1% of patients had diagnosis of dementia 

41.4% of these demented patients had delirious 
process on admission 

 

Erkinjuntii et al., Arch Int Med, 1986 

 









DELIRIUM o DEMENZA ? 

 

CLINICAL FEATURES OF DELIRIUM, DEMENTIA, AND DEPRESSION 

 Adapted from Foreman MD,Grabowski R. Diagnostic dilemma: cognitive  

impairment in the elderly. J Gerontol Nurs 1992; 18(9):5-12 

IS DEMENTIA A RISK FACTOR FOR DELIRIUM? 

IS DELIRIUM A RISK FACTOR FOR DEMENTIA? 

 

















Delirium and Dementia 

Are all dementias alike? 



Objective: To assess the significance of delirium in parkinsonian patients in a 5-year follow-

up case-control study with three groups of patients: Parkinsonian and Delirium (PDG), 

Parkinsonian (PG) and Control (CG).  

Methods: Comparisons of Short Test of Mental Status (STMS) and Unified Parkinson's 

Disease Rating Scale-motor section (UPDRS(m)) between groups were performed using 

analysis of variance with repeated measurements. Comparisons of survival functions and 

Cox regression models were used to analyse the time until death.  

Results: STMS and UPDRS(m) mean scores were statistically different between 

PDG group and the other two groups (p<0.001) and between PDG and PG 

groups (p<0.001), respectively. Including all groups, PG's patients (HR=0.29; 95% 

C.I.=0.09–0.93) and CG's patients (HR=0.13; 95% C.I.=0.03–0.60) had less 

hazard to die than PDG's patients; patients with a STMS basal score >33 (HR=0.37; 

95% C.I.=0.13–0.99) had less hazard to die than patients with a score ≤33. Finally, 

including PDG and PG groups, patients with basal UPDRS(m) score >17 (HR=4.88; 95% 

C.I.=1.11–21.48) had higher hazard to die than patients with a score ≤17.  

Conclusion: For patients with Parkinson's, delirium is an increased risk factor 

for developing dementia, to have a more severe motor impairment and to 

death.  

Delirium in Parkinson's disease patients. a five-year follow-up 

study. 
Serrano-Dueñas M1, Bleda MJ. Parkinsonism Relat Disord. 2005 Sep;11(6):387-92. 

 







Diagnostic criteria for DLB 



DLB features in pathologic groups                    LBs                LBs low to absent 





History of a suspected delirium is more common in dementia 

with Lewy bodies than Alzheimer's disease: a retrospective 

study. 

Vardy E1, Holt R, Gerhard A, Richardson A, Snowden J, Neary D 

Int J Geriatr Psychiatry. 2014  

In this study, 25% of DLB cases had at least one reported episode of suspected delirium as 

compared to 7% of AD cases (p = 0.001). For the DLB cases who had a prior suspected delirium, 

23% had more than one episode compared with 14% of the AD group. The median time between 

most recent suspected episode of delirium and diagnosis of dementia in both groups was less than a 

year 

 

 

A greater proportion of those presenting and diagnosed with DLB had a 

documentation of a suspected delirium than those diagnosed with 

AD. Delirium may lead to a higher risk of DLB as opposed to other forms of 

dementia, or delirium may, at least in some cases, represent the early stages of 

DLB. These data suggest that a diagnosis of DLB should be specifically 

considered in those presenting with a delirium  



A systematic search using Medline, Embase and Psychinfo was performed. References 

were scanned for relevant articles, supplemented by articles identified from reference 

lists and those known to the authors. 94 articles were selected for inclusion in the 

review. 

  

Delirium and DLB share a number of clinical similarities, including global impairment of 

cognition, fluctuations in attention and perceptual abnormalities.  

 

Delirium is a frequent presenting feature of DLB.  

 

Delirium and DLB share a number of features and we hypothesise that delirium may, in 

some cases, represent early or 'prodromal' DLB.  

 

Further research is needed to test the novel hypothesis that delirium may 

be an early marker for future DLB, which would aid early diagnosis of DLB 

and identify those at high risk.  

Delirium and dementia with Lewy bodies: distinct diagnoses or 

part of the same spectrum? 
Gore RL1, Vardy ER2, O'Brien JT3. 

J Neurol Neurosurg Psychiatry. 2014 May 23 

 





SO IS IT THE BRAIN OR THE 

DEMENTIA? 

Delirium and DEMENTIA 



A pathophysiological role for preexisting brain damage with respect to 

delirium incidence has been hypothesized.  

 

The hypothesis is based on the evidence that primary neurologic diseases 

(e.g., dementia, stroke, and traumatic brain injury) are risk factors for 

delirium (Inouye, 2006).  

 

Neuroimaging studies showing structural and functional magnetic resonance 

imaging (MRI) abnormalities in subjects with delirium further support this 

hypothesis (Alsop et al., 2006; Hughes et al., 2012).  

 

As long as 3 decades ago, brain atrophy was found to be associated 

with delirium in computed tomographic studies. Global and regional 

perfusion abnormalities have been also observed on brain imaging of delirious 

patients (Fong et al., 2006; Siepe et al., 2011).  

 

MRI-derived measures of global and regional brain atrophy and 

cerebral white-matter damage have been associated with the 

occurrence of delirium (for a systematic review, see Alsop et al., 2006).  

 



A few studies suggested a predictive role for multiple brain infarcts (Otomo et al., 

2013) and cerebral white matter damage, as measured by WMH burden or diffusion 

tensor imaging (DTI), for delirium incidence after cardiac surgery (Hatano et al., 

2013; Root et al., 2013; Shioiri et al., 2010).  

 

In addition, recent resting-state functional MRI findings during and after an 

episode of delirium suggested that changes in cortical and subcortical 

functional connectivity underlie the pathogenesis of delirium (Choi et al., 

2012).  

 

Recent exploratory research in intensive care unit patients suggests that duration 

of delirium is associated with brain atrophy, particularly superior frontal 

and hippocampal, leading to long-term cognitive impairment (Gunther et 

al., 2012). In a very similar setting, duration of delirium was positively correlated 

with DTI white-matter tract abnormalities at discharge, which persisted at 3 

months follow-up (Morandi et al., 2012). 











 

Conclusions 

 

 

Il delirium e la demenza condividono similarità cliniche che 

includono la compromissione cognitiva, fluttuazione 

dell’attenzione e alterazioni percettive 

 

Gli aspetti cardinali per la diagnosi di Demenza si 

sovrappongono con I criteri necessari per la diagnosi di 

delirium 

 

Il delirium è un aspetto frequente di esordio di demenza e 

una diagnosi di demenza dovrebbe essere sospettata in 

soggetti che manifestano un delirium 
 
 



 

Il delirium rimane uno dei maggiori bisogni irrisolti 
nella moderna pratica clinica 

 

La demenza è il principale fattore di rischio per la 
comparsa di delirium 

 

Il delirium predice in modo significativo lo sviluppo di 
demenza e induce un’accelerazione della 
progressione della demenza 

 

Il rapporto tra delirium e demenza è ancora poco 
conosciuto 

 

 

Take home message 


