Nuovi aspetti di clinica geriatrica
27 settembre 2013

Sonno e demenze

Angelo Bianchetti
Gruppo di Ricerca Geriatrica
Dipartimento Medicina e Riabilitazione, UVA, Clinica S.Anna, Brescia



Sonno e demenze

Sonno e Invecchiamento

Alterazioni del sonno nelle demenze:
elementi comuni e di specificita

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 dor mi r e, nul | a l
E con quel sonno mettere fine

allo strazio del cuore
e al mille traumi che la carne eredita.

Shakespere, Amleto, Atto Il]



The Agony in the Garden; Giovanni Bellini
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La meridienne, Vincent Van Gogh
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What Is Sleep?

1 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

Af sleep does not serve an absolutely vital
function, then it is the biggest mistake the
evoluti onary process wever

(Allan Rechtschaffen, 1968)



Gli stadi del sonno

1 Stadio W
1 Stadio 1 NREM

1 Stadio 2 NREM
1 Stadio 3 NREM
1 Stadio 4 NREM
1 Fase REM

veglia tranquilla (onde a)

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

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

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

sonno profondo (onde delta ultralente;
Slow Wave Sleep)

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



Stadi del sonno in un adulto durante una singola notte

Il sonnocon movimenti rapidi degli occhi (Rapid Eye Mmovement-
REM) compareciclicamentedurantda notteogni 90-120 minuti.

Lo stadiol occupadal 2 al 5% del tempq lo stadio2 dal 45 al 55%; lo
stadio3 dal 10 al 15%; eil sonnoREM dal 20 al 25%.

Brevi risvegli sonopossibili normalmentedurantela notte, specialmente
allafine di ogniciclo delsonno




Sleep Propensity

1 Homeostatic Sleep Process (Process S) SLEEP PROPENSITY
I Sleep debt accumulated during wakefulness HOMEOSTATIC .-~~~

o

1 Circadian Sleep Process (Process C)
I Endogenous pacemaker (SCN & HT)

Increased SWA
Increased TST
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time of day

TIME OF DAY


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

AS A CHILD DEVELOPS, ITS SLEEP GRADUALLY BECOMES RESTRICTED TO THE MIGHT
Sleep
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time of night

Elderly

Earlier wake times (~1.3 hours)

Go to bed earlier (-1.1 hours)

1 ? Secondary to advanced circadian
pacemaker, increased sensitivity to
light

Modified circadian rhythm:

1 body temperature changes,
misaligned melatonin, cortisol and
other hormone secretion

More nocturnal awakenings

1 Loss of ? protective measure, decline
in homeostatic sleep pressure &
circadian pacemaker

Reduction in total sleep time, slow-
wave sleep and REM sleep

Decrease ability to maintain sleep



Normal Sleep and Normal Aging:
Sleep Efficiency

Sleep Efficiency
(% Time in Bed Sleeping)

—@ - Women



~7.5 hours

Sleep latency

3
|

Increase WASO

3

Decrease SWS
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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
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1 Diminuzione della continuita e della profondita del
sonno.

1 Aumento del numero del risvegli transitori

1 Riduzione del sonno profondo e, seppure In
misura meno rilevante, del sonno REM.

1 Riduzioned el | 6 e fddl soonp e n z a



Sleep Disorders & Aging

1 Insomnia

1 Snoring & Sleep Disordered Breathing
1 Periodic Limb Movement (PLMS)

1 REM Behavioral Disorder



Prevalence of Primary Sleep Disorders

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%0-15% 12%-30%
REM Sleep Behavior 0.5% 0.5%-2%

Young T, et al., Ancolklsrael S, et al., Sleep 2001; Mant E, et al., Age and Ageing 1992; AncolfIsrael S,
et al. S/l eep 1993, Phillips BA, et al ., S/ eep 19:¢
and Ageing 1994, Phillips B, et al.,, Arch Int Med 2000; Allen R, et al. Arch Int Med 2005



Frequenza del sintomo insonnia in una popolazione d
ultra85enni residenti al domicilio

Maschi Femmine Totale
(318)
(101) (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)



Mai

Raramente
Spesso

Quasi sempre

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

64 (70.3) 176 (61.1) 240
(63.3)
14 (15.4) 45 (15.6) 59 (15.6)
5 (5.5) 33 (11.5) 38 (10.0)
8 (8.8) 34 (11.8) 42 (11.1)



Caratteri st

\YEY
Raramente
Spesso

Quasi sempre

c he
ultra85enni residenti al domicilio

del

Ol NS Oor

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

16 (17.6)
13 (14.3)
14 (15.4)
48 (52.7)

75 (26.0)
44 (15.2)
53 (18.3)
117 (40.5)

91 (23.9)
57 (15.0)
67 (17.6)
165 (43.4)



Caratteri sti che del |l 01

\YEY
Raramente

Spesso

Quasi sempre

ultra85enni residenti al domicilio

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

55 (60.4) 150 (52.1) 205 (54.1)
13 (14.3) 51 (17.7) 64 (16.9)

7 (7.7) 34 (11.8) 41 (10.8)
16 (17.6) 53 (18.4) 69 (18.2)

NS Oor



Caratteri stiche dell 01 nsor

Mal

Raramente
Spesso

Quasi sempre

ultra85enni residenti al domicilio

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

67 (73.6) 181 (62.8) 248
(65.4)
13 (14.3) 39 (13.5) 52 (13.7)
5 (5.5) 33 (11.5) 38 (10.0)
6 (6.6) 35 (12.2) 41 (10.8)



Causes of Disturbed Sleep in Aging

Poor Sleep
Behaviors

Primary Sleep Medical lliness &
Disorders Medications

Sleep Problem

Psychiatric & Circadian
Neurologic Changes




Psychiatric/ Neurological Causes of Insomnia

A Depression (sleep maintenance, early am awakenings, short REM
latency) T Loss of a spouse, Retirement

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

A Dementia (sleep wake dysregulation , sleep maintenance, nocturnal
wandering)

A Parkinsonism (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

100,00%

90,00%

80,00%

70,00% )
60,00% —— = mild

0

20,005 ] | | — o
30:00% O sewvere
20,00%

10,00%

0,00%

* p<0.05, chi-square test mild vs severe ; ** p<0.01, chi-square test mild vs severe



Discrepancy Between Subjective and
Objective Sleep Disturbances in Early- and
Moderate-Stage Alzheimer Disease

Els I. 5. Most, M.S., Samir Aboudan, M. A., Pbilip Scheltens, M.D., Pbh.D.,
Eus J. W. Van Someren, Pb.D.

Objective: Sleep disturbances such as nocturnal awakenings frequently occur in
demented elderly persons and can contribute to depression, cognitive impairment,
and caregiver burden. Recognizing sleep disturbances at an early stage of the dis-
edase progress is a first prerequisite of intervention and monitoring of progress. This
study aimed to investigate the reliability of subjective sleep reporis in early- and
moderate-stage Alzbeimer dementia (AD), by investigating whetber they differ from
matched bealtby normal comparison groufs with respect to the discrepancy of subjec-
tive and obfective sleep estimates. Measurements: Subjfective sleep was assessed using
the Pittsburgh Sleep Quality Index, the Sleep Disorders Questionnaire, and the Atbens
Insomnia Scale. Obfective sleep was estimated using actigraphy. Results: As compared
with the normal comparison group (N = 20), AD patients (N = 55) complained less
of tnsomnia, while their obfective sleep estimates indicated, in fact, more disturbed
sleep, including a longer sleep onset latency and a lower sleep efficiency. Regression
analyses aimed at predicting actigrapbic sleep parameter estimates from thetr sub-
Jective counterparts showed significant predictive value of only very few subjective
sleep parameters. Subfective reports of both patients and the normal comparison
group bad significant value (n predicting actigrapbic indices of total sleep time and
bedtime. In addition, subfective reporis of the normal comparison group, but not of
patients, were of value to predict actigrapbic indices of sleep onset latency, averdge
sleep bout duration, and sleep efficiency. Conclusion: The resulis show that the value
of sleep questionnaires (s limited in early- and moderatesiage AD. Actigraphy may
be essential to ensure that sleep problems do not go undetected and untreated. (Am |
Geriatr Psychiatry 2012; 20:460-467)




TABLE 2. Average % Standard Deviation (SD) for Actigraphic Sleep Parameter Estimates in AD Patients and Healthy Controls

Parameter Abbreviation Unit AD Patients Control p Value
Total time in bed TIB min 526.9 + 58.2 477.4 + 54.6 00000
Sleep onset latency SOL min 21.2 4 20.3 11.1 £ 6.5 0.001
Total sleep time TST min 396.6 £ 67.1 413.2 + 53.9 0.28

% Sleep %a 754197 Bl.5 155 0.004
Average sleep bout duration min 145 £ 49 16.0 = 5.0 0.22
Total wake time TWT min 130.3 & 53.2 94.0 £ 30.0 0.002
% Wake % 246 +97 18555 0.004
Average wake bout duration min 444+20 32407 0006
Wake after sleep onset WASO min 03.2 4 33.1 72.6 + 269 0008
Sleep efficiency SE % 729 £ 10.1 798+ 58 0.002
Fragmentation index 45.1 + 14.6 326+ 86 00002

Notes. Columns 2 and 3 show, respectively, the parameter name abbreviation and the unit of measurement, being either minutes (min)
or percentage (%). Independent f-test p values (equal variances not assumed where appropriate) indicating significant (p <0.05) differences
between AD patients and the healthy comparison group are shown in bold. AD: Alzheimer dementia.




able 2. Prevalence of Any NPI Disturbance and of MNPl Symptoms Compared With Prevalence
Estimates in the Population Without Dementia From the Cache County Study®

Comparison
MNo. (%) of MCI
I 1 and Dementia
General Population I 1
(Cache County Study) MCIH Dementia P
{n = 653)1 (n = 320) (n = 362) x 3 Test Value
Delusions
Any symptom (MNP =0) 16 (2.4) 10 (3.1) 55 (18.0) 40.5 .00
Disturbance score of =4 A, 2 (0.8) 328 (10.5)
Hallucinations
reva en Ce O Any symptom (NP1 =0) 4 (0.8) 4 {1.3) 38 (10.5) 26.5 <.001
. . Disturbance score of =4 LA 4 (1.3) 18 (5)
Neuropsychiatric Ao e
Any symptom (NP1 =>0) 19 {2.9) 35 (11.3) 110 (30.3) 37.3 <.001
5 . Disturbance score of =4 (T 15 (4.7) 53 (14.8)
Symptoms In Dementia ==
Any symptom (NP1 =0) 47 (7.2) 84 (20.1) 117 {32.3) 18.4 < .001
d M - I d C il Disturbance score of =4 A, 20 (6.3) 58 (18)
an I Ogn|t|Ve Anxiaty
Any symptom (MNP =0) 38 (5.8) 30 (2.9) ¥8 (21.5) 19.3 =.001
I m ai r m en t JAMA Disturbance score of =4 A, 16 (5) 35 (9.7
p " Euphoria
Any symptom (NP1 =0) 2 {0.3) 2 (0.8) 11 (3.1) 6.08 .05
20022881475_1483) Disturbance score of =4 MNA, [ 5 (1.4)
) - Apathy
Ay symptom (NP1 =0) 21 {(3.2) 47 (14.7)y 1130 (35.9) 52.2 =.001
Disturbance score of =4 LA 20 (5.3) 97 (26.8)
Disinhibition
Any symptom (MNP =0) S {0.9) 10 (3.1) 45 (12.7) 24.5 <001
Disturbance score of =4 A 1 (0.3) 25 (6.9)
Irritatility
Any symptom (NP1 =0) 30 (4.8) 47 (14.7) o8 (27) 15.2 <.001
Disturbance score of =4 LA 24 (7.5) 45 (12.4)
Aberrant motor behawvior
Ay symptom (MNP =0) 3 {(0.4) 12 (32.8) 58 (18) 28.4 =.001
Disturbance score of =4 LA, T (2.2) 43 (11.9)
~ Any symptom (NP1 =>0) NA 44 (13.8) || 99 (27.4) 200  <.001
Disturbance score of =4 [N 28 (8.8 72 (19.9
Eating
Any symptom (NP1 =0) ML 33 (10.4) 71 (19.8) 15.3 <.001
Disturbance score of =4 NA 20 (8.3) 57 (15.7)
Total MNF
Any symptom (MNP =0) 106 {(16.2) 138 (43.1) 270 (74.8) 21.8 <2.001
MNP score of =4 (TS o2 (28.7) 223 (61.6)
*MPI indicates Neuropsychiatric Inventory; MO, mild cognitive inTEa I, = ey, not available, Total NPT is not a

sum of the colurnns because many people had more than 1 symptom.
TData from Lyketsos et al




NPI in mild AD
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Articular/Muscular Pain J|

Fatigue |

Anxiety J|

Depression ||

Apathy
Gastro-intestinal symptoms
Eehavioural sleep disturbances (REM)

Genitourinary symptoms |
Anhedonia |=35.

Other Jg1.5°
assay. oss Hallucination Jg 1.2%
PRIAMO 0oL

Antonini et al Neurol Sci 2008



Sintomi non motori e severita del PD

Disease Severity as Hoehn and Yahr score

NMS 1 1.5-2 2.5-3 4-5
Pain 509 58 6 67 .1 79.6
Urinary 431 2917 68 3 899
Sleep dysfunction 479 60.6 754 81.6
Fatigue 377 565 689 81.6
Apathy 246 268 36 6 490
Loss of attention 377 40 4 21.7 65.3
Skin 14 4 19.8 34 5 327
Psychiatric 61.1 633 732 83.7
Respiratory 9.6 15.5 22.8 30.6
Gastrointestinal 455 o4 4 769 735

Antonini et al Neurol Sci 2008



EDITORIAL

Dopaminergic treatment and nonmotor
features of Parkinson disease

The horse lives

Table 2

Total no. (%) of NMS
Gastrointestinal tract, n (%)
Sialorrhea
Dysphagia
Nausea
Constipation
Bowel incontinence
Incomplete bowel emptying
Hyposmia
Weight change (unexplained)
Urinary tract, n (%)
Urinary urgency
MNocturia
Sexual function, n (26)
Sexual dysfunction
Impaired libido
Cardiovascular, n (%)
Orthostatic symptoms
Falls

Lower limb swelling

PD
8.4 (4.3)

89 (56.0)
32 (201)
15 (9.4)
67 (421)
9 (5.7)
51 (321)
71 (44.7)

36 (22.6)

74 (46.5)
42 (26.4)

33 (20.8)

28 (17.6)

53 (33.3)
37 (23.3)

29 (18.2)

Control

2.8 (2.6)

6 (6.1)
3 (3.0)
4 (4.0)
7(7.1)
5(5.1)
12 (121)
10 (10.1)

19 (19.2)

19 (19.2)

17 (17.2)

10 (10.1)

7(7.1)

11 (11.1)
4 (4.0)
11 (11.2)

p Value
=0.001°

=0.001°
=0.001°
0142
=0.001°
1.000
=0.001°
=0.001°
0.536

=0.001°
0.095

0.026

0.016

=0.001°
<0.001°

0157

Neuropsychiatric and cognitive, n (%)

Frequency of nonmotor symptoms in patients with PD and controls®

Neurology® 2013;80:1-2

Forgetfulness/memory 88 (55.3) 41 (41.4) 0.040
Impaired concentration 47 (29.6) 2 (2.0) =<0.001°
Anxiety 68 (42.8) 10 (10.1) <0.001®
Low mood 59 (37.1) 10 (10.1) <0.001F
Loss of interest/apathy 44 (27.7) 31(3.0) =<0.001"
Delusions 1 (1.0) 0 (0.0) 1.000
Visual hallucinations 35 (22.0) 0 (0.0) <D.DDL
Sleep, n (%)
Daytime somnolence 59 (37.1) 18 (18.2) 0.001"
Insomnia 28 (17.6) 13 (13.1) 0.385
Dream re-enactment 55 (34.6) 8(8.1) <0.001°
Vivid dream imagery 48 (30.2) 5(5.1) <0.001°
Restless legs 44 (27.7) 11 (11.1) 0.002"
Pain (unexplained), n (%) 60 (37.7) 3(3.0) <0.001®
Miscellaneous, n (%)
Diplopia 16 (10.1) 3(3.0) 0.048
Hyperhydrosis 16 (101) 6 (6.1) 0.360



CLASSI FICAZION E sec. Barone et all. 2004

1) Sintomi correlati ai sintomi motori del PD, inclusi acinesia notturna, distonia mattutina, crampi
dolorosi, tremori e difficolta 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 I'eccessiva sonnolenza diurna
(EDS). Altri problemi comuni tra questi pazienti come scarsa igiene del sonno, nicturia e dolore
ulteriormente peggiorare la qualita del sonno.

Ann Indian Acad Neurol. 2011 July; 14(Suppll): S18i S20.

Prevalenza: 60% fino al 98%

E6 dovuta ad una disregolazione nell éarchitettu

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




Neurodegenerative disease status and post-mortem
pathology in idiopathic rapid-eye-movement sleep
behaviour disorder: an observational cohort study

Alex Iranzo, Eduard Tolosa, Hlen Gelpi, José Luis Molinueva, Francesc Valldeoriola, Manica Seradell Raquel Sanchez-Valle, Isabel Vilaseca,
Francisco Lomena, DoloresVilas, Albert LLadd, Carles Gaig, Joan Santamaria

Summary

Background We postulated that idiopathic rapid-eye-movement (REM) sleep behaviour disorder (IRBED) represents the
prodromal phase of a Lewy body disorder and that, with sufficient follow-up, most cases would eventually be diagnosed
with a clinical defined Lewy body disorder, such as Parkinson's disease (PD) or dementia with Lewy bodies (DLB).

Methods Patients from an IRBD cohort recruited between 1991 and 2003, and previously assessed in 2005, were
followed up during an additional period of 7 vears. In this original cohort, we sought to identify the nature and
frequency of emerging defined neurodegenerative syndromes diagnosed by standard clinical criteria. We estimated
rates of survival free from defined neurodegenerative disease by means of the Kaplan-Meier method. We further
characterised individuals who remained diagnosed as having only IRBD, through dopamine transporter (DAT)
imaging, transcranial sonography (TCS), and olfactory testing. We did a neuropathological assessment in three
patients who died during follow-up and who had the antemortem diagnosis of PD or DLB.

Findings Of the 44 participants from the original cohort, 36 (82%) had developed a defined neurodegenerative
syndrome by the 2012 assessment (16 patients were diagnosed with PD, 14 with DLB, one with multiple system
atrophy, and five with mild cognitive impairment). The rates of neurological-disease-free survival from time of
IRBD diagnosis were 65-2% (95% CI 50-9 to 79-5) at 5 vears, 26-6% (12-7 to 40-5) at 10 vears, and 7-5% (-1-9 to 16-9)
at 14 vears. Of the four remaining neurological-disease-free individuals who underwent neuroimaging and olfactory
tests, all four had decreased striatal DAT uptake, one had substantia nigra hyperechogenicity on TCS, and two had
impaired olfaction. In three patients, the antemortem diagnoses of PD and DLB were confirmed by neuropathological
examination showing widespread Lewy bodies in the brain, and a-synuclein aggregates in the peripheral autonomic
nervous system in one case. In these three patients, neuronal loss and Lewy pathology (e-synuclein-containing
Lewy bodies and Lewy neurites) were found in the brainstem nuclei that regulate REM sleep atonia.

Interpretation Most IRBD individuals from our cohort developed a Lewy body disorder with time. Patients who
remained disease-free at follow-up showed markers of increased short-term risk for developing PD and DLB in
IRBD, such as decreased striatal DAT binding. Our findings indicate that in most patients diagnosed with IRBD this
parasomnia represents the prodromal phase of a Lewy body disorder. IRBD is a candidate for the study of early
events and progression of this prodromal phase, and to test disease-modifving strategies to slow or stop the
neurodegenerative process.

>@%®

Crosshark

Lancet Newrol 2013: 12: 443-53

Published Online

April 3, 2013
httpy/dx.doi.org/ 10,2016/
51474-4422(13)70056-5
See Comment page 417

MNeurology Service, Hospital
Clinic de Barcelona, IDIBAPS,
Barcelona, Spain (A Iranzo M
ETolosa MDD, ) L Molinueso MDy
FWalldeariola MD,

M Serradell BSc,

R Sanchez-Valle MDD, DVilas MD,
A LLadd MDD, C Gaig MD.

] Santamaria MD); Centro de
Imvestigacidn Biomédica en
Red Enfermedades
MNeuwrodegenerativas
(CIBERMED), Barcelona, Spain
(A Iranzo, Prof E Tolosa,
Fyfallideoriola, C Gaig.

] Santamaria); Mewrological
Tissue Bank, Biobanc-Hospital
Clinic, Institut d'lnvestigacions
Biomédiques August Pil
Sunyer (IDIBAFS), Barcelona,
Spain (E Gelpi MDY
Ororhinolaryngology Service,
Hospital Clinic de Barcelona,
Universitat de Barcelona,
Centro de Investigacidn
Biomédica en Red (CIBER)
Enfermedades Respiratorias,
Bumyola, Spain (1Vilaseca MDY);
and Nudear Medicine Service.
Hospital Clinic de Barcelona,



100 -

B0 -

- ]
- | 1

30- = |

Me ok ical d Bease-free survival (%)

204 -

104 -

0 T

L -

o 5 1:} 15 o 1:} 1I5 20
Time from IRBD dizgnosis {years) Time from RBD onset (years)

Mumber at risk 44 Iy 10 z 44 i) iz 15 4
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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

grobaable RBD with or without a coexisting neurologic
Isorder



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); 689 (range, 20-92), and
autonomic dysfunction (n=42); 62+12 (range, 23-81). Death age was 75x9years (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
3uestionnaire. RBD preceded the onset of cognitive impairment, parkinsonism, or autonomic

ysfunction 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 éMSA) (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
eatures.

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.



ORIGINAL CONTRIBUTION

Sleep Quality and Preclinical Alzheimer Disease

Yo-El S. Ju, MD; Jennifer S. McLeland, MSW, MA; Cristina D. Toedebusch, BS; Chengjie Xiong, PhD:
Anne M. Fagan, PhD; Stephen P. Duntley, MD; John C. Morris, MD; David M. Holtzman, MD

Importance: Sleep and circadian problems are very com-
mon in Alzheimer disease (AD). Recent animal studies
suggest a bidirectional relationship between sleep and
B-amyloid (AB), a key molecule involved in AD patho-
genesis.

Objective: To test whether AR deposition in preclini-
cal AD, prior to the appearance of cognitive impair-
ment, is associated with changes in quality or quantity
of sleep.

Design: Cross-sectional study conducted from Octo-
ber 2010 to June 2012.

Setting: General community volunteers at the Wash-
ington University Knight Alzheimer's Disease Research
Center.

Participants: Cognitively normal individuals (n=145)
45 years and older were recruited from longitudinal stud-
ies of memory and aging at the Washington University
Knight Alzheimer's Disease Research Center. Valid ac-
tigraphy data were recorded in 142. The majority (124
of 142) were recruited from the Adult Children Study,
in which all were aged 45 to 75 years at baseline and 50%
have a parental history of late-onset AD. The rest were
recruited from a community volunteer cohort in which
all were older than 60 years and healthy at baseline.

Main Outcome Measures: Sleep was objectively mea-
sured using actigraphy for 2 weeks. Sleep efficiency, which
is the percentage of time in bed spent asleep, was the pri-
mary measure of sleep quality. Total sleep time was the
primary measure of sleep quantity. Cerebrospinal fluid
AB42 levels were used to determine whether amyloid dep-
osition was present or absent. Concurrent sleep diaries
provided nap information.

Results: Amyloid deposition, as assessed by AB42 lev-
els, was present in 32 participants (22.5%). This group
had worse sleep quality, as measured by sleep efficiency
(80.4% vs 83.7%), compared with those without amy-
loid deposition, after correction for age, sex, and APOEe4
allele carrier status (P=.04). In contrast, quantity of sleep
was not significantly different between groups, as mea-
sured by total sleep time. Frequent napping, 3 or more
days per week, was associated with amyloid deposition
(31.2% vs 14.7%; P=.03).

Conclusions and Relevance: Amyloid deposition
in the preclinical stage of AD appears to be associated
with worse sleep quality but not with changes in sleep
quantity.

JAMA Newrol. 2013;70(5):587-593. Published online
March 11, 2013. doi:10.1001/jamaneurol.2013.2334



Table 2. Sleep Measures and Nap Characteristics
]
Mean (3D)
All Ap42 Level =500 po/mL Ap42 Level =500 pg/mL 85% CI
Variahle (n=142) im = 110) (n = 32) of Group Differences
Sleep efficiency, % 229 (6.2) 83.7 (5.6) B804 (7.7) 0.8to0 5.7
Wake time after sleep onset, min 96.1 (22.6) 54.0 (21.8) 63.1 (23.9) —17.9t0 —0.21
Total sleep time, min 402 .6 (44.6) 403.0 (47.3) 401.3 (49.0) —16.0t0 19.5
Time in bed, min 486.4 (49.8) 482.3 (47.3) B00.6 (55.8) —37.9101.23
Nap days per week? 14(1.7) 1.3 (1.6) 19(1.9) —1.3t0 0.1
Frequent naps (=3 d per week), No. (%) 26 (18.4)2 16 (14.7)2 10(31.2) —0.32 to —0.01
Abbreviation: Ap42, B-amyloid 42.
20ne participant was missing sleep diary nap data.
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Figure 2. Prevalence of amyloid deposition by sleep efficiency group.
Participants were grouped by sleep efficiency, at cutoffs of less than 75%
and more than 83% for poor and good sleep efficiency. respectively. The |rH:reased
proportion in each group with abnormal g-amyloid 42 (AR42) level (=500 mfﬂg"’fﬁ'

po/mL) decreases with better sleep efficiency. The group with worst sleep
efficiency compared with best sleep efficiency had an odds ratio of 5.6 (95%
Cl, 0.965-32.5) of having amyloid deposition (F = .06).

Figure 3. Model of sleep and Alzheimer disease (AD). The inferrelationships
and positive feedback loops between sleep, B-amyloid (AR)/amyloid, AD, and
related factors are schematized. OSA indicates obstructive sleep apnea.



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.



Prevalence of Sleep Apnea
Increases with Age
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Figure 1. Smoothed plot (5-year moving average) of the
prevalence of an apnea-hypopnea index (AHI) of 15 or
greater by age
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OSA & Dementia
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OSA, Dementia & Agitation

o
©

O

20
in
o

B8 Al zhei mer 6s
Anean age 82

0
O
|
w b
!

O
(&
|
Number of =

Lo
O
Desaturations per Hour
)

X
()
T
£ =
g
0
c
o
0
o
o
-
[+
@
c
o
<

O+ .
__E_ L 1 1 1 | I——
Daytime Aggressive 0.0 0.2 0.4 0.6 0.8 2 1.2
Agitation on the CMAI Nighttime Verbal Agitation on the ABRS

Gehrman 2003



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 a
and to vascular dementia.

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

A group I nvestigating the effect of CPAP
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 differenc
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.



