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Sonno e demenze 

Sonno e invecchiamento 

Alterazioni del sonno nelle demenze: 
elementi comuni e di specificità 

Alterazioni del sonno, fasi precliniche delle 
demenze e MCI 

Impatto sui caregiver 

Trattamenti farmacologici e non farmacologici 

Le OSAS e la malattia di Alzheimer 



Morire  dormire, null altro. 

E con quel sonno mettere fine 

allo strazio del cuore 

e ai mille traumi che la carne eredita. 

 
Shakespere, Amleto, Atto III 



The Agony in the Garden ; Giovanni Bellini 

 



El sueño de la razon 

produce monstruos 

Francisco Goya  

 





La meridienne, Vincent Van Gogh 

 



Die Jungfrau (The Virgin); Gustav Klimt (1862/1918)  

 



What Is Sleep? 

Sleep is a reversible behavioral state of perceptual 

disengagement from and unresponsiveness to the 

environment. 
 

Restitution for the brain functions 

- Restitution for autonomous functions 

- Energy savings (Evolutionary) 

- Predator avoidance (Evolutionary) 

- Brain growth/Neural plasticity 

 ñIf sleep does not serve an absolutely vital 

function, then it is the biggest mistake the 

evolutionary process ever made.ò             

    (Allan Rechtschaffen, 1968) 



Gli stadi del sonno 

Stadio W           veglia tranquilla (onde a) 

Stadio 1 NREM sospensione (floating) (onde a bassa  
    ampiezza, onde b; Fast Wave Sleep )  

Stadio 2 NREM sonno vero e proprio (fusi sigma, onde b, 
    complessi k; Fast Wave Sleep ) 

Stadio 3 NREM sonno profondo (onde lente tipo delta;  
    Slow Wave Sleep ) 

Stadio 4 NREM sonno profondo (onde delta ultralente;  
    Slow Wave Sleep) 

Fase REM  rapid eye movements, Lowest muscular            
    tone  (bassa ampiezza, simile stadio 2) 

 

 



Stadi del sonno in un adulto durante una singola notte 

 

Il  sonno con movimenti rapidi degli occhi (Rapid Eye Mmovement -

REM) compare ciclicamente durante la notte ogni 90-120 minuti.  

Lo stadio 1 occupa dal 2 al 5% del tempo; lo stadio 2 dal 45 al 55%; lo 

stadio 3 dal 10 al 15%; e il  sonno REM dal 20 al 25%.  

Brevi risvegli sono possibili normalmente durante la notte, specialmente 

alla fine di ogni ciclo del sonno. 



Sleep Propensity 

Homeostatic Sleep Process (Process S) 

ïSleep debt accumulated during wakefulness 

 

Circadian Sleep Process (Process C) 

ïEndogenous pacemaker (SCN & HT) 

 

http://www.scholarpedia.org/article/Image:2-process.JPG


Elderly 

ïEarlier wake times (~1.3 hours) 

ïGo to bed earlier (~1.1 hours) 

? Secondary to advanced circadian 

pacemaker, increased sensitivity to 

light 

ïModified  circadian rhythm: 

body temperature changes, 

misaligned melatonin, cortisol and 

other hormone secretion 

ïMore nocturnal awakenings 

Loss of ? protective measure, decline 

in homeostatic sleep pressure & 

circadian pacemaker 

ïReduction in total sleep time, slow-

wave sleep and REM sleep 

ï Decrease ability to maintain sleep 

 

 



Normal Sleep and Normal Aging: 

Sleep Efficiency 

Men 
Women 

Age 
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Changes with age 

 



Changes in sleep with age. NOTE: Time (in minutes) for sleep latency, amount of time spent awake after 

initially falling asleep (WASO), rapid eye movement (REM), non-rapid eye movement (NREM), stages 1, 2, and slow-
wave sleep (SWS). Carskadon & Rechtschaffen 2005  

TST ~9 hours  

~7.5 hours  

Decrease REM  

Decrease SWS  

Increase WASO  

~ no change in 
Stage 1 & 2  



Diminuzione della continuità e della profondità del 

sonno. 

Aumento del numero dei risvegli transitori  

Riduzione del sonno profondo e, seppure in 

misura meno rilevante, del sonno REM. 

Riduzione dellôefficienza del sonno 

In sintesi  nell anziano 



Sleep Disorders & Aging 

Insomnia 

Snoring & Sleep Disordered Breathing 

Periodic Limb Movement (PLMS) 

REM Behavioral Disorder 



Prevalence of Primary Sleep Disorders 

Young T, et al., Ancoli-Israel S, et al., Sleep 2001; Mant E, et al., Age and Ageing 1992; Ancoli-Israel S, 
et al. Sleep 1993; Phillips BA, et al., Sleep 1994; Hoch CC, et al., Sleep 1994; OôKeefe ST, et al., Age 
and Ageing 1994; Phillips B, et al., Arch Int  Med 2000; Allen R, et al. Arch Int  Med 2005 

Condition     All Adults  Elderly 

Insomnia     10-20%  40-50% 

Sleep Apnea    1%-25%  24%-40% 

Periodic Limb Movements 2-5%  30%-45% 

Restless Leg Syndrome  2%-15%  12%-30% 

REM Sleep Behavior   0.5%  0.5%-2% 



 Maschi 

(101) 

Femmine 
(318) 

Totale 

(419) 

Mai 56 (61.5) 136 (47.2) 192 (50.7) 

Raramente 16 (17.6) 65 (22.6) 81 (21.4) 

Spesso 12 (13.2) 42 (14.6) 54 (14.2) 

Quasi sempre 7 (7.7) 45 (15.6) 52 (13.7) 
 

Frequenza del sintomo insonnia in una popolazione di 

ultra85enni residenti al domicilio 



 Maschi (101) Femmine (318) Totale (419) 

Difficoltà ad addormentarsi    

Mai 64 (70.3) 176 (61.1) 240 
(63.3) 

Raramente 14 (15.4) 45 (15.6) 59 (15.6) 

Spesso 5 (5.5) 33 (11.5) 38 (10.0) 

Quasi sempre 8 (8.8) 34 (11.8) 42 (11.1) 

 

Caratteristiche dellôinsonnia in una popolazione di 

ultra85enni residenti al domicilio 



 Maschi (101) Femmine (318) Totale (419) 

Si sveglia la notte per 
almeno 2 volte 

   

Mai 16 (17.6) 75 (26.0) 91 (23.9) 

Raramente 13 (14.3) 44 (15.2) 57 (15.0) 

Spesso 14 (15.4) 53 (18.3) 67 (17.6) 

Quasi sempre 48 (52.7) 117 (40.5) 165 (43.4) 

 

Caratteristiche dellôinsonnia in una popolazione di 

ultra85enni residenti al domicilio 



 Maschi (101) Femmine (318) Totale (419) 

Si sveglia troppo presto ed 
ha difficoltà a 
riaddormentarsi 

   

Mai 55 (60.4) 150 (52.1) 205 (54.1) 

Raramente 13 (14.3) 51 (17.7) 64 (16.9) 

Spesso 7 (7.7) 34 (11.8) 41 (10.8) 

Quasi sempre 16 (17.6) 53 (18.4) 69 (18.2) 

 

Caratteristiche dellôinsonnia in una popolazione di 

ultra85enni residenti al domicilio 



 Maschi (101) Femmine (318) Totale (419) 

Si sveglia ancora stanco 
anche se ha dormito come al 
solito 

   

Mai 67 (73.6) 181 (62.8) 248 
(65.4) 

Raramente 13 (14.3) 39 (13.5) 52 (13.7) 

Spesso 5 (5.5) 33 (11.5) 38 (10.0) 

Quasi sempre 6 (6.6) 35 (12.2) 41 (10.8) 

 

Caratteristiche dellôinsonnia in una popolazione di 

ultra85enni residenti al domicilio 



Medical Illness & 
Medications 

Psychiatric & 
Neurologic 

Primary Sleep 
Disorders 

Circadian 
Changes 

Poor Sleep 
Behaviors 

Causes of Disturbed Sleep in Aging  
 

 

Sleep Problem 



Psychiatric/ Neurological Causes of Insomnia 

ÂDepression  (sleep maintenance, early am awakenings, short REM 
latency) ï Loss of a spouse, Retirement  

 

ÂAnxiety/ PTSD  (sleep initiation, sleep awakenings, parasomnias )  
-  Retirement, holocaust trauma, fear of death  

 

ÂDementia  (sleep wake dysregulation , sleep maintenance, nocturnal 
wandering)  

 

ÂParkinsonism  (sleep maintenance, restless legs, periodic limb 
movements, REM sleep behavior disorder)  

 



Prevalence of BPSD and disease severity in a group of 

148 community dwelling AD 
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* p<0.05, chi-square test mild  vs severe ; ** p<0.01, chi-square test mild vs severe 







Prevalence of 

Neuropsychiatric 

Symptoms in Dementia 

and Mild Cognitive 

Impairment  (JAMA. 

2002;288:1475-1483) 
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75 subj. (64% females)  

MMSE: 22,6 + 2,9  

75% with NPI > 0 

NPI: 15,8 + 13,2 

NPI in mild AD  



SNM allôesordio del PD (N= 1307) 

Antonini et al Neurol Sci 2008 



Sintomi non motori e severità del PD 

Antonini et al Neurol Sci 2008 





CLASSIFICAZIONE sec. Barone et all. 2004 

Ann Indian Acad Neurol. 2011 July; 14(Suppl1): S18ïS20.  

1) Sintomi correlati ai sintomi motori del PD, inclusi acinesia notturna, distonia mattutina, crampi 

dolorosi, tremori e difficoltà a girarsi nel letto; 

 

2) Disturbi notturni correlati al trattamento con farmaci come levodopa, agonisti della dopamina, 

antidepressivi; 

 

3) Sintomi psichiatrici, tra cui allucinazioni, sogni vividi, la depressione, la demenza, insonnia, 

psicosi e attacchi di panico; 

 

4) Altri disturbi del sonno, tra cui insonnia, disturbi del sonno REM, sindrome delle gambe senza 

riposo (RLS), i movimenti periodici delle gambe (PLMS) e l'eccessiva sonnolenza diurna 

(EDS). Altri problemi comuni tra questi pazienti come scarsa igiene del sonno, nicturia e dolore 

ulteriormente peggiorare la qualità del sonno.  

Prevalenza: 60% fino al  98% 

Eô dovuta ad una disregolazione nellôarchitettura del sonno REM e NREM.  

Le strutture coinvolte nel ritmo sonno-veglia sono: il nucleo del rafe (serotonina), locus ceruleus (norepinefrina), e il 

nucleo pedunculopontino (PPN).  







Sleep Med. 2013 14:754-62 

Clinicopathologic correlations in 172 cases of rapid eye movement sleep 

behavior disorder with or without a coexisting neurologic disorder. 
Boeve BF, Silber MH, Ferman TJ et al. 

OBJECTIVE: To determine the pathologic substrates 
in patients with rapid eye movement (REM) sleep 
behavior disorder (RBD) with or without a coexisting 
neurologic disorder. 

METHODS: The clinical and neuropathologic findings 
were analyzed on all autopsied cases from one of the 
collaborating sites in North America and Europe, were 
evaluated from January 1990 to March 2012, and were 
diagnosed with polysomnogram (PSG)-proven or 
probable RBD with or without a coexisting neurologic 
disorder.  



Sleep Med. 2013 14:754-62 

Clinicopathologic correlations in 172 cases of rapid eye movement sleep 

behavior disorder with or without a coexisting neurologic disorder. 
Boeve BF, Silber MH, Ferman TJ et al. 

RESULTS: 172 cases were identified, of whom 143 (83%) were men. The mean±SD age of 
onset in years for the core features were as follows - RBD, 62±14 (range, 20-93), cognitive 
impairment (n=147); 69±10 (range, 22-90), parkinsonism (n=151); 68±9 (range, 20-92), and 
autonomic dysfunction (n=42); 62±12 (range, 23-81). Death age was 75±9years (range, 24-
96). Eighty-two (48%) had RBD confirmed by PSG, 64 (37%) had a classic history of 
recurrent dream enactment behavior, and 26 (15%) screened positive for RBD by 
questionnaire. RBD preceded the onset of cognitive impairment, parkinsonism, or autonomic 
dysfunction in 87 (51%) patients by 10±12 (range, 1-61) years. The primary clinical diagnoses 
among those with a coexisting neurologic disorder were dementia with Lewy bodies (n=97), 
Parkinson's disease with or without mild cognitive impairment or dementia (n=32), multiple 
system atrophy (MSA) (n=19), Alzheimer's disease (AD)(n=9) and other various disorders 
including secondary narcolepsy (n=2) and neurodegeneration with brain iron accumulation-
type 1 (NBAI-1) (n=1). The neuropathologic diagnoses were Lewy  body disease (LBD)(n=77, 
including 1 case with a duplication in the gene encoding -̜synuclein), combined LBD and AD 
(n=59), MSA (n=19), AD (n=6), progressive supranulear palsy (PSP) (n=2), other mixed 
neurodegenerative pathologies (n=6), NBIA-1/LBD/tauopathy (n=1), and hypothalamic 
structural lesions (n=2). Among the neurodegenerative disorders associated with RBD 
(n=170), 160 (94%) were synucleinopathies. The RBD-synucleinopathy association was 
particularly high when RBD preceded the onset of other neurodegenerative syndrome 
features.  

CONCLUSIONS: In this large series of PSG-confirmed and probable RBD cases that 
underwent autopsy, the strong association of RBD with the synucleinopathies was further 
substantiated and a wider spectrum of disorders which can underlie RBD now are more 
apparent. 







J Psychiatr Res. 2011;45:1585-92.  

Comparison of polysomnographic variables and their relationship to cognitive 

impairment in patients with Alzheimer's disease and frontotemporal dementia. 

Kundermann B, Thum A, Rocamora R, Haag A, Krieg JC, Hemmeter U. 

 

Polysomnograhic (PSG) studies in Alzheimer's disease (AD) show REM sleep 
abnormalities, which may be indicative for the deterioration of cholinergic 
pathways and probably closely linked to declarative memory impairment.  

We compared AD patients with patients suffering from frontotemporal dementia 
(FTD) with regard to PSG and neuropsychological variables.  

15 AD and 6 FTD patients underwent polysomonography and a 
neuropsychological battery (CERAD-NB). Group differences (age: AD > FTD; 
education level: AD < FTD) were considered as covariates. Polysomnography 
revealed a trend towards increased REM  latency and reduced REM sleep in AD, 
as well as a decrease of stage 2 sleep, however, at least partly due to effects of 
age. Declarative memory was more impaired in AD than in FTD, but this 
difference disappeared when adjusted for covariates. While no relationship was 
found between REM sleep and CERAD-NB parameters, strong positive 
correlations between stage 2 sleep and declarative memory measures were 
observed, which were also detectable when analyzing both groups separately.  

Based on these results we conclude that REM sleep alterations may be specific 
for AD, distinguishable from other dementia diagnoses, whereas NonREM stage 
2 sleep may be related to declarative memory formation in dementia independent 
of subtype. 



Young, T. et al. Arch Intern Med 2002;162:893-900. 

Figure 1. Smoothed plot (5-year moving average) of the 
prevalence of an apnea-hypopnea index (AHI) of 15 or 

greater by age 

Prevalence of Sleep Apnea 
Increases with Age 

N=5615 
Very few people in 80-99 age group 



OSA & Dementia 

Ancoli-Israel 1991 



OSA, Dementia & Agitation 

Gehrman 2003 

Å38 Alzheimerôs patients 
Åmean age 82 



OSA & Dementia 

Sleep apnoea is more common in the elderly than in younger individuals 

Various small studies demonstrate increased prevalence in AD. 

Various neuropsychological deficits have been described in sleep apnoea patients 
without dementia. The deficits are mild and dissimilar in pattern to Alzheimerôs disease 
and to vascular dementia. 

In sleep apnoea, CPAP has been shown to improve cognitive functions in several 
domains. 

A group investigating the effect of CPAP for sleep apnoea in Alzheimerôs disease 
patients found improved sleep patterns and cognition. 

Deficits in cholinergic neurotransmission have been suggested as a cause for sleep 
apnoea in AD. 

Oxygen saturation, REM sleep duration and cognition improved with donepezil in a 
small group of AD compared to placebo controls. 

Across studies the magnitude of difference of rates of sleep apnoea in Alzheimerôs 
disease compared to controls has been generally small, and other studies have failed 
to confirm an association.  

Sleep apnoea overlaps with multiple medical conditions linked to impaired cognition, 
including hypothyroidism and hypertension.  

An association with apoE4 has been demonstrated. 

Overall, the relationship between cognition and sleep apnoea remains unclear.  


