Schlaf und Autismus

W. Cassel

Klinikum der Philipps-Universitat,
Schlafmedizinisches Zentrum, Marburg

Warum schlafen wir
eigentlich?




Philipps §3; Universitat

Marburg Konzentrationsfahigkeit

Warum schlafen wir
eigentlich?

Vergessen
Erholung

Lernen Wachsen

Demenzprophylaxe
Stimmung
Wundheilung

Gelassenheit

) ) Immunfunktion starken
Konfliktverarbeitung




Schlafprofil normaler Schlaf

w Stadium ]
Re
N1
N2
N3
22:32:52  23:00 00:00 01:00 02:00 03:00 04:00

05:00




Schlafstorungen

ICSD-3:

* Insomnien

 Schlafbezogene Atmungsstérungen

* Hypersomnien

« Zirkadiane Schlaf-Wach-Rhythmusstérungen
» Parasomnien

» Schlafbezogene Bewegungsstérungen

» Andere Schlafstérungen




Schlafstorungen

ICSD-3:

* [Insomnien

[+ Schlafbezogene Atmungsstorungen |
* Hypersomnien
« Zirkadiane Schlaf-Wach-Rhythmusstérungen
» Parasomnien
[ - Schlafbezogene Bewegungsstorungen |
» Andere Schlafstérungen

Schlafstorungen

ICSD-3:

* Insomnien
« Schlafbezogene Atmungsstorungen
* Hypersomnien
« Zirkadiane Schlaf-Wach-Rhythmusstérungen
* Parasomnien
| * Schlafbezogene Bewegungsstorungen |
» Andere Schlafstérungen




Philipps 2\ Universitat

Niaxtilig Schlafbezogene Bewegungsstérungen — Restless Legs Syndrom

Gesamtbevolkerung: 5 %
Q Postmenopause: 10

Symptome des Re

Unkontrollierte Elektrisieren Kribbeln
Bewegungen

Schmerzen Ameisenlaufen
in den Beinen
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Schlafstérungen bei Kindern mit Autismus

Table 1. Prevalence and Mean Age of Sleep Disorder Diagnoses and Sleep-Related Procedures in Children with Autism as Compared with Matched
Controls

Comparison
ASD (n = 48,762) Controls (n = 243,810) of Mean Ages
Children with Mean Age of Children with Mean Age of
Diagnosis Diagnosis (%) Diagnosis (SD) Diagnosis (%) Diagnosis (SD) p
Circadian rhythm 304 (0.62) 832 (4.31) 219 (0.09) 9.75 (5.07) <.01
disorder
Hypersomnia 367 (0.75) 10.55 (4.64) 412 (0.17) 10.78 (4.57) .69
Insomnia 4643 (9.52) 8.84 (4.21) 3861 (1.58) 11.03 (4.32) <.01
Narcolepsy 105 (0.22) 12.19 3.79 97 (0.04) 12.57 (3.96) 49
Parasomnias 741 (1.52) 6.35 (3.59) 1255 (0.51) 6.36 (3.52) .99
RLS 336 (0.09) 9.63 (4.30) 310 (0.13) 10.09 (4.30) .20
Sleep-disordered 4514 (9.26) 7.20 (4.05) 9928 (4.07) 6.57 (3.62) <.01
breathing
Sleep disorder NOS 10,593 (21.72) 7.03 (4.00) 26,263 (10.77) 7.07 (4.02) 22
Any sleep disorder 14,951 (30.66) 7.19 (4.09) 33,937 (13.92) 7.21 (4.19) .28
Streptococcal 13,199 (27.07) 7.11(3.29 67,244 (27.58) 7.01 (3.39) .01
pharyngitis

Elrod, M. G., Nylund, C. M., Susi, A. L., Gorman, G. H., Hisle-Gorman, E., Rogers, D. J., & Erdie-Lalena,
C. (2016). Prevalence of diagnosed sleep disorders and related diagnostic and surgical procedures in
children with autism spectrum disorders. Journal of Developmental & Behavioral Pediatrics, 37(5), 377-
384,




RLS wird bei ASD haufig unterschatzt

Figure 1—Flow diagram of study patients through treatment approach.

Reviewed for eligibility

17)
—— | Excluded due to OSA (n=14)
ASD + Chronic Insomnia
(n=103)
Ne%ahve RLS RLS Screening
Positive RLS 39 %!
0.
(n=41)
Ferrous sulfate Gabapentin Gabapentin +
(n=26) (n=12) Ferrous sulfate
* Completed full course (n=25) (n=3)
* Discontinued due to side effect (n=1)

ASD = autism spectrum disorder, OSA = obstructive sleep apnea, RLS = restless legs syndrome.

Kanney ML, Durmer JS, Trotti LM, Leu R. Rethinking bedtime resistance in children with
autism: is restless legs syndrome to blame? J Clin Sleep Med. 2020 Dec
15;16(12):2029-2035. doi: 10.5664/jcsm.8756. PMID: 32804073; PMCID: PMC7848937.
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Restless Legs — was kann ich tun?

» Ausreichende Eisenversorgung: Ferritin > 75 pg/l,
Transferrinsattigung > 20 %

* Ausreichende Vitamin D (40-70 pg/l)
und Vitamin B12 Versorgung

* Gdf. medikamentdse Therapie mit Dopaminergika

Restless-Legs-Syndrom

behandlungsbediftig

(medikamentos)

A T

2. Wahi

1. Wahl 3. Wahl

dopaminerge
Therapie

Therapie mit
Opiaten

Ausweich-
medikamente

w / N =
J
_ ; o | tetzte wani
Levodopa Dopaminagonist Opiate Opiate Clonazepam
L Ll M Ll 1 =
Clonidin

V Vehocstre

schwerste Fale
Kombinationstherapie

Schlafstorungen

ICSD-3:

* Insomnien

» Schlafbezogene Atmungsstorungen|
* Hypersomnien

« Zirkadiane Schlaf-Wach-Rhythmusstérungen
* Parasomnien

« Schlafbezogene Bewegungsstérungen
» Andere Schlafstérungen




Schlafbezogene Atmungsstérungen
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Schlafstérungen bei Kindern mit Autismus

Table 1. Prevalence and Mean Age of Sleep Disorder Diagnoses and Sleep-Related Procedures in Children with Autism as Compared with Matched

Controls
Comparison
ASD (n = 48,762) Controls (n = 243,810) of Mean Ages
Children with Mean Age of Children with Mean Age of
Diagnosis Diagnosis (%) Diagnosis (SD) Diagnosis (%) Diagnosis (SD) p
Circadian rhythm 304 (0.62) 8.32 (4.31) 219 (0.09) 9.75 (5.07) <.01
disorder
Hypersomnia 367 (0.75) 10.55 (4.64) 412 (0.17) 10.78 (4.57) .69
Insomnia 4043 (9.52) 8.84 (4.21) 3801 (1.58) 11.03 (4.32) <.01
Narcolepsy 105 (0.22) 12.19 3.7 97 (0.04) 1257 (3.96) 49
Parasomnias 741 (1.52) 6.35 (3.59) 1255 (0.51) 6.36 (3.52) 99
RLS 336 (0.69) 9.63 (4.30) 310 (0.13) 10.09 (4.30) .20
Sleep-disordered 4514 (9.26) 7.20 (4.05) 9928 (4.07) 6.57 (3.62) <.01
breathing
Sleep disorder NOS 10,593 (21.72) 7.03 (4.00) 26,263 (10.77) 7.07 (4.02) 22
Any sleep disorder 14,951 (30.66) 7.19 (4.09) 33,937 (13.92) 7.21 (4.19 28
Streptococcal 13,199 (27.07) 7.11 (3.29) 67,244 (27.58) 7.01 (3.34) .01
pharyngitis

Elrod, M. G., Nylund, C. M., Susi, A. L., Gorman, G. H., Hisle-Gorman, E., Rogers, D. J., & Erdie-Lalena,
C. (2016). Prevalence of diagnosed sleep disorders and related diagnostic and surgical procedures in
children with autism spectrum disorders. Journal of Developmental & Behavioral Pediatrics, 37(5), 377-
384,
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Chamara V. Senaratna, Jennifer L. Perret, Caroline J. Lodge, Adrian J. Lowe, Biittany E. Campbell
Melanie C. Matheson, Garun S. Hamilton, Shyamali C. Dharmage, Prevalence of obstructive sleep
‘apnea in the general population: A systematic review, Sleep Medicine Reviews, Volume 34, 2017,

Pages 70-81, ISSN 1087-0792, https:/idoi.org/10.1016/].smrv.2016.07.002.
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Herz-Kreislauf-Erkrankungen in Folge von OSA

o Arterielle Hypertonie

o Schlaganfall

o Herzinfarkt

o Koronare Herzerkrankung

o Herzrhythmusstérungen, akuter Herztod
o Chronische Herzinsuffizienz

CPAP = Continuous Positive Airway Pressure
kontinuierlicher positiver Atemwegdruck
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Insomnien — Ein- und Wiedereinschlafstérungen

Das mit Abstand haufigste Schlafproblem!
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Wann treten Schlafprobleme neu auf?

B= Frauen

Gesamt Manner

Thomas G. Grobs
Julia Gerr

e, Susanne Steinmann,

Bapgyz Schiafstdrungen

Table 1. Prevalence and Mean Age of Sleep Disorder Diagnoses and Sleep-Related Procedures in Children with Autism as Compared with Matched

Schlafstorungen bei Kindern mit Autismus

Controls
Comparison
ASD (n = 48,762) Controls (n = 243,810) of Mean Ages
Children with Mean Age of Children with Mean Age of
Diagnosis Diagnosis (%) Diagnosis (SD) Diagnosis (%) Diagnosis (SD) p
Circadian rhythm 304 (0.62) 8.32(4.31) 219 (0.09) 9.75 (5.07) <.01
disorder
Hypersomnia 367 (0.75) 10.55 (4.64) 412 (0.17) 10.78 (4.57) .69
Insomnia 4643 (9.52) 8.84 (4.21) 3861 (1.58) 11.03 (4.32) <.01
Narcolepsy 105 (0.22) 12.19 (3.79 97 (0.04) 12,57 (3.96) .49
Parasomnias 741 (1.52) 6.35 (3.59) 1255 (0.51) 6.36 (3.52) .99
RLS 336 (0.69) 9.63 (4.30) 310 (0.13) 10.09 (4.30) .20
Sleep-disordered 4514 (9.26) 7.20 (4.05) 9928 (4.07) 6.57 (3.62) <.01
breathing
Sleep disorder NOS 10,593 (21.72) 7.03 (4.00) 26,263 (10.77) 7.07 (4.02) 2
Any sleep disorder 14,951 (30.66) 7.19 (4.09) 33,937 (13.92) 7.21 (4.149) .28
Streptococcal 13,199 (27.07) 7.11 (3.29) 67,244 (27.58) 7.01 (3.34) .01
pharyngitis

Elrod, M. G., Nylund, C. M., Susi, A. L., Gorman, G. H., Hisle-Gorman, E., Rogers, D. J., & Erdie-Lalena,
C. (2016). Prevalence of diagnosed sleep disorders and related diagnostic and surgical procedures in

children with autism spectrum disorders. Journal

of Developmental & Behavioral Pediatrics, 37(5), 377-

384,
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Wie wird Schlaf
reguliert?
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Wie wird Schlaf geregelt: Funktionelles Modell
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Becker-Carus, C. (2021, 2. April). Schlafregulation, Schiafsteuerung, In M. A. Wirtz (Hrsg.): Dorsch Lexikon der Psychologie.
Bern: Horefe. Verfig
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System for
Sustaining

Key

NE = norepinephrine \
Yl

located: locus coeruleus (LC)

5-HT = serotonin
located: dorsal & median raphe nuclei

HA = histamine
located: tuberomammillary nucleus (TMN)

DA = dopamine

located: substantia nigra (SN),
ventral tegmental area (VTA),
ventral periaqueductal gray (vPAG)

ACh = acetylcholine
‘GABA = gamma-aminobutyric acid
located: basal forebrain (BF)

ACh = acetylcholine X '
located: laterodorsal tegmental nuclei (LDT), . 72
pedunculopontine tegmental nuclei (PPT) 7&

5_0826-copy-2.0g.

Philipps §; @ Universitit

Orexin regelt unsere Wachbereitschaft

Daily rize and fall of
brain orexin levels

Waksful phass

From Sun Y, efal. 2021 (GC-BY-NC-ND 40)

* Hyperarousal at night can lead to disrupted sleep and daytime functioning impairment?

1540 Y, el Frank Newol Newosci, 20214522-37, 2 Lensason JG, e al. Ghest 2015 1471179~ 192
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Wie wird Schlaf geregelt: Funktionelles Modell

Das 2-Komponenten M
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Lockley, Steven W.; Arendt, Josephine; Skene, Debra J. (2007):
Visual impairment and circadian rhythm disorders.
In: Dialogues in clinical neuroscience 9 (3), S. 301-314.
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Dibner C et al. The central and peripheral
clocks. Annu Rev Physiol. 2010,72:517-49
Partch CL et al “Trends Cell Biol
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J Physiol Pharmacol. 2011 Feb;62(1):13-9.
Melatonin and aging: prospects for human treatment.
Bubenik GA', Konturek SJ.
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Niedriges Melatonin der Mutter pradestiniert fir ASD

40

20

6-SMicreatinine ratio in urine

Tvo ASD chihen One ASD chid Contral

Fig. 4. 6-SM/creatinine ratio in urine of mothers. The values have been recalculated to the age of the mother at child birth.

Wiebe Braam, Friederike Ehrhart, Anneke P.H.M. Maas, Marcel G. Smits, Leopold Curfs, Low maternal
melatonin level increases autism spectrum disorder risk in children, Research in Developmental Disabilities,
Volume 82, 2018, Pages 79-89, ISSN 0891-4222, https://doi.org/10.1016/j.ridd.2018.02.017.

Melatoninausschuttung bei ASD ist in vielen Fallen reduziert

Abnarmal melatonin synthess in autism
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for the splice-site mutation IVS5 -+ 2T>C. The proband’s father (55 years old) has no ASMT mutation (+/+ ). Error bars
represent s.d. C: controls; F: father; M: mother; P: proband.

Melke, J., Goubran Botros, H., Chaste, P. et al. Abnormal melatonin synthesis in autism
spectrum disorders. Mol Psychiatry 13, 90-98 (2008). https://doi.org/10.1038/s].mp.4002016
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Marburg Melatoninsynthese bei ASD oft beeintrachtigt
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Habenula - ASD?

//’
L/
Posterior
Comissure

% ¢

L ! Habenula ASD

Soial Directed Behaviour Social Behavioural Difficulties

Social Interaction Social Communication Difficulties
Behaviour Adaptation Hyperactivity and Anxicty

Reward and Motivational Restricted Interests and

/ \ Processes Repetitive Behaviour

Sensory Integration Sensory Differences

/
Stria / \ Third Circadian Rhythm Sleep Difficulties
Medullaris Ventricle

Germann J, Gouveia FV, Brentani H, Bedford SA, Tullo S, Chakravarty MM, Devenyi GA. Involvement of the
habenula in the pathophysiology of autism spectrum disorder. Sci Rep. 2021 Oct 27;11(1):21168. doi:
10.1038/541598-021-00603-0. PMID: 34707133; PMCID: PMC8551275.

* Niedriges Melatonin bei Menschen mit Autismus

* Niedriges Melatonin der Mutter erhoht das Risiko fur
Autismus

* Wie kann man Melatonin erhbhen?
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Melatoninsynthese
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Serotonin und Licht

wmoymini  ZNS-Serotoninumsatz und Helligkeit
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G W Lambert, C Reid, D M Kaye, G L Jennings, M D Esler
Lancet 2002; 360: 1840-42
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Abb. 1 o Melatonin-Tagesrhythmus. (Mod. nach [16])

Gynakologische Endokrinologie  https:/doi.org/10.1007/510304-018-0221-2
© Springer Medizin Verlag GmbH, ein Teil von Springer Nature 2018

W. Cassel - P. Cassel

Guter Schlaf im besten Alter
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Das Auge wird weniger lichtempfindlich
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Turner, P.L.; Mainster, M.A. Circadian photoreception: Ageing and the eye’s important role in
systemic health. Br. J. Ophthalmol. 2008, 92, 1439—1444.
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Die Zirbeldrise verkalkt

Age group N TPV NPV CPV POC (%)

0-9 20 55.1+18.69 55.04 + 18.69 0.06 +0.22 0.1
10-19 22 86.15+29.94 80.93+28.14 522+ 11.86 6.05
20-29 24 78.68+19.3 69.56 +22.66 9.12+176 11.59
30-39 20 93.24+23.68 7742+23.04 15.81+18.64 16.95
40-49 22 116.7 + 44.51 83.68+30.86 33.02+42.41 2829
50-59 18 104.69 = 31.13 79.64+3187 25.05+2793 23.92
60-69 21 131.04 £ 88.55 94.15+7144 36.89 +3347 28.15
=70 20 101.73 +£30.6 81.46+3211 20.27 +26.29 19.92
Total 167

p value <0.001 0.03 <0.001 <0.001

Table 1: Distribution of the pineal volume parameters according to age groups.
N: Number, TPV: Total pineal volume, NPV: Non-calcified pineal volume, CPV: Calcified pineal volume, POC: Proportion

of calcification.

Beker-Acay, M et al 2016 Assessment of Pineal Gland Volume and Calcification in Healthy
Subjects: Is it Related to Aging? Journal of the Belgian Society of Radlology; 100(1): 13,
pp.1-7, DOI: httpi//dx.dol.org/10.5334/jbr-btr892

Nacht-Tag Differenz Melatonin

1204

100

80+

60—

Melatonin (pg/mL)

*,

p<0.001 vs day

U
<10

T T T T T T T
11-20 21-30 3140 41-50 5160 6170 >71
Age (years)

Karasek M, Winczyk K (2006) Melatonin in humans. J Physiol Pharmacol 57 Suppl 5:19-39
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Vierstiindige Lichtexposition Altersheim

~o- light exposure period
- EC
-3 baseline period

(pg/mi)
50

21J, keine Insomnie 45

a0 -
80J, 4 Wochen Lichtexposition 2500 Lux 10-
12 Uhr und 14-16 Uhr - Schlaf gebessert Lo

70J, keine Insomnie

80J, Insomnie

8 6 -4 2 0 2 4 6 8 10 12 14
Relative Time (h)

Mishima K, Okawa M, Shimizu T, Hishikawa Y. Diminished melatonin secretion in the elderly caused by insufficient
i illumi J Clin Metab. 2001;86(1):129-134. doi:10.1210/jcem.86.1.7097

Die inner Uhr wird durch eher helles, ,blaues” Licht gesteuert
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Figure 2. Group means of saliva melatonin concentrations: lines represent the different
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= Lichtmangel am Tag beeintrachtigt die
Melatoninproduktion.

= Lichtiberschuss in der Nacht beeintrachtigt die
Melatoninsekretion.

» Lichtmangel am Tag und Lichtlberschuss in der Nacht
verschlechtern den Schlaf.

Wie kann man
schlechten Schlaf verbessern?
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Insomnie: Pharmakotherapie

Benzodiazepine und Z-Substanzen

+ Haufigste verordnete Hypnotika + Abhangigkeitspotenzial
» Verstarkung der inhibitorischen « Toleranzentwicklung
Wirkung von GABA im ZNS .

Hangover-Effekte (Benommenheit)

+ Verkiirzung der Schlaflatenz und - Erhéhung des Sturzrisikos

Erhdh der Schlafeffizi
FIONUNG Cer Schiateitizienz + Veranderung der Schlafarchitektur

¢ Sedativ-hypnotisch, (Verkiirzung der Tiefschlaf- und
muskelrelaxierend, anxiolytisch und REM-Phasen)

antikonvulsi
IROIMEES Y + Keine Langzeit-Anwendung mdglich

« Erhéhung des Demenz-Risikos

Block F. Praxisbuch neurologische Pharmakotherapie. Springer-Verlag, Heidelberg 2013
DGN-Leitlinie Nicht erholsamer Schlaf/Schlafstérungen. Somnologie 2009;13:4-160
KVB. Arzneimittel im Blickpunkt: Der Einsatz von Benzodi: inen und Z-! bei érungen. Nr. 34/2011

Der Melatoninspiegel sinkt

180 5-10Jahre
160 15-35 Jahre
140 35-50 Jahre
£ 1204
2
E 1004 60-70 Jahre
[
c :
2 g0 lber 70 Jahre
o
= 404
40
20
0 I I I I I I I [ [ [ [ [ I

Tageszeit

Abb. 1 o Melatonin-Tagesrhythmus. (Mod. nach [16])
Gynakologische Endokrinologie  https:/doi.org/10.1007/510304-018-0221-2
© Springer Medizin Verlag GmbH, ein Teil von Springer Nature 2018

W. Cassel - P. Cassel
Guter Schlaf im besten Alter
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Schlaf Gber den Lebensablauf

Schlaflatenz

35 45
Alter (Jahre)

Abb. 3 A Veranderungendes Schlafs iberdas Lebensalterfiir Einschlaflatenz (Schlaflatenz), Wachheit
nach Schlafbeginn (WNS), REM-Schlaf (REM, ,rapid eye movement"), Tiefschlaf (N3) und Leichtschlaf
(N2und N7) in Minuten. (Mod. nach [22])

al ische i ps:/ i.0rg/10.1007/510304-018-0221-2
© Springer Medizin Verlag GmbH, ein Teil von Springer Nature 2018

W. Cassel - P. Cassel
Guter Schlaf im besten Alter
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Insomnie: Pharmakotherapie - Melatonin

o Substitution des altersbedingten
endogenen Melatonin-Mangels

o Erhéhung der Schlafneigung
o Regulation des Tag-Nacht-Wechsels

o Synchronisation des zirkadianen
Rhythmus

Melatonin — ein Schlafmittel fiir Altere. AMB 2008;42 http:,

38



Melatonineinnahme

55 4

50 =8~ Retardiertes Melatonin
=@= Schnell freisetzendes Melatonin

Melatonin-Spiegel (% AUC)

Stunden

European Public Assessment Report (EPAR) for Circadin. Procedure No. EMEA/H/C/695. URL:
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Scientific_Discussion/human/000695/WC500026808.pdf)

Durchschnittliche Verbesserung

Retardiertes Melatonin verbessert die Schlafqualitat

== Retardiertes Melatonin 2 mg

Placebo

der SQ (VAS, mm)

o N B O ® O MNOB
| R 1 1 m—" SRR

1 23 45 67 8 9 10n 1213141516 17
Behandlungsdauer (Tag)

Luthringer R et al. The effect of prolonged-release melatonin on sleep measures and psychomotor performance in elderly patients with insomnia.
Int Clin Psychopharmacol. 2009;24(5):239-49
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Durchschnittliche Verbesserung

(VAS, mim)

1.

Retardiertes Melatonin verbessert Wachheit und Lebensqualitat

Wachheit am Morgen’ Lebensqualitat?
16 1 2.0 -
14 § -] «
=1
5.
12 4 E% 15 4
10 RE
? o
& £8 104
g3
6 éﬁ
ng
i &3 054
g2
Ehy E
0 0-
Placebo Retardiertes Melatonin Placebo Retardiertes Melatonin
(n = 88) ( 7) (n = 165) (n = 169)

Lemoine P et al. Prolonged-release melatonin improves sleep quality and morning alertness in insomnia patients aged 55 years and older and has no withdrawal effects.
J Sleep Res. 2007;16(4):372-80

2. Wade AG et al. Efficacy of prolonged release melatonin in insomnia patients aged 55-80 years: quality of sleep and next-day alertness outcomes.

Curr Med Res Opin. 2007;23(10):2597-605
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Universitdt
Marburg

Retardiertes Melatonin:
Keine Beeintrachtigung der Gedachtnisleistung

Placebo
B Zolpidem 10 mg
15 [l Retardiertes Melatonin 2 mg
@
=
]
5
@ *p<0,05
= e * >
7] **p<0,01
=
]
=
£
= **
T 5
o
o=
=
=
<<
0
Tag 1(sofort) Tag 2 (verztigert)
Otmani S et al. Effects of prolonged-release melatonin, i and their ination on h functions, memory recall, and driving

skills in healthy middle aged and elderly volunteers. Hum Psychopharmacol. 2008;23(8):693-705
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Vertraglichkeit retardiertes Melatonin

o Die Rate der Nebenwirkungen lag auf Placebo-Niveau.1:2

3 Wochen 6 Monate
% der Patienten Placebo Placebo
Unerwiinschte 6,1% 12,9%
Wirkung
Therapieabbriiche 2% 5,6%

- Haufigste Nebenwirkungen waren:?
— Kopfschmerzen
— Nasopharyngitis
— Rickenschmerzen

— Arthralgie

‘M 1. Wade AG et al. Nightly treatment of primary insomnia with prolonged release melatonin for 6 months: a randomized placebo controlled trial
on age and endogenous melatonin as predictors of efficacy and safety. BMC Med. 2010;8:51

2. Fachinformation Circadin® Stand Juli 2015

Retardiertes Melatonin: Nutzen-Risiko-Profil

Keine Anderung der Schlafarchitektur!.2

Keine Hangover-Effekte2:3

Keine erhohte Sturzneigung? &
Kein Abhdngigkeitspotenzial® /
Keine Toleranzentwicklung?

Keine Rebound-Insomie> - =

0O O O O O ©O

. Fachinformation Circadin® Stand Juli 2015

. Luthringer R et al. The effect of prolonged-release melatonin on sleep measures and psychomotor performance in elderly patients with insomnia. Int Clin Psychopharmacol.
2009;24(5):239-49

. Otmani S et al. Effects of prolonged-release melatonin, zolpidem, and their combination on psychomotor functions, memory recall, and driving skills in healthy middle aged and
elderly volunteers. Hum Psychopharmacol. 2008;23(8):693-705

. Otmani § et al. Effects of prolonged-release melatonin and zolpidem on postural stability in older adults. Hum Psychopharmacol. 2012;27(3):270-6

. Lemoine P Prolonged-release melatonin for insomnia — an open-label long-term study of efficacy, safety, and withdrawal. Ther Clin Risk Manag. 2011;7:301-311

ne w oNe
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Retardiertes Melatonin bei ASD: verlangerte Schlafzeit

A
80
p=.034
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60
. M PedPRM
50 B
Placebo

Mean Change From Baseline
TST (min)
L
o

° [
3 Weeks 13 Weeks
Treatment Duration

Paul Gringras, Tali Nir, John Breddy, Anat Frydman-Marom, Robert L. Findiing: Efficacy and
Safety of Pediatric Prolonged-Release Melatonin for Insomnia in Children With Autism Spectrum
Disorder, . Journal of the American Academy of Child & Adolescent Psychiatry, Volume 56, Issue

11, 2017, Pages 948-957.e4, ISSN 0890-8567, https://doi.org/10.1016/jjaac.2017.09.414.

Retardiertes Melatonin bei ASD: schnelleres Einschlafen

B
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° l

]
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e
g .S
0 E
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24 Placebo
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09 49
om0 p=.001
©
£

_50_

p=.011

Paul Gringras, Tali Nir, John Breddy, Anat Frydman-Marom, Robert L. Findiing: Efficacy and
Safety of Pediatric Prolonged-Release Melatonin for Insomnia in Children With Autism Spectrum
Disorder, . Journal of the American Academy of Child & Adolescent Psychiatry, Volume 56, Issue

11, 2017, Pages 948-957.e4, ISSN 0890-8567, https://doi.org/10.1016/jjaac.2017.09.414.
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Retardiertes Melatonin bei ASD:
weniger antisoziales Verhalten

a Difficulties in Externalizing Behaviour

06 4
p=0.021

0.3

03 4
B PedPRM

06 OPlacebo

0.9

Mean/SEM Change from baseline

3 Weeks 13 Weeks
Treatment Duration

Schroder, C.M., Malow, B.A., Maras, A. et al. Pediatric Prolonged-Release Melatonin for Sleep in
Children with Autism Spectrum Disorder: Impact on Child Behavior and Caregiver's Quality of
Life. J Autism Dev Disord 49, 3218-3230 (2019). https://doi.org/10.1007/s10803-019-04046-5

Philipps

Retardiertes Melatonin bei ASD:
bessere Lebensqualitat der betreuenden Personen

b caregiver's Well Being

P=0.03 P=0.01

W PedPRM

04— __
OPlacebo
0.5

3 Weeks 13 Weeks

Mean/SEM Change from baseline

Treatment Duration

Schroder, C.M., Malow, B.A., Maras, A. et al. Pediatric Prolonged-Release Melatonin for Sleep in
Children with Autism Spectrum Disorder: Impact on Child Behavior and Caregiver's Quality of
Life. J Autism Dev Disord 49, 3218-3230 (2019). https://doi.org/10.1007/510803-019-04046-5
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Zum Abschluss was zum Raten!

» Entwicklung einer gelasseneren Einstellung zum Schlaf
v Information zu Physiologie und Funktion des Schlaf
v Korrektur falscher Erwartungen

Wie oft wacht ein gesunder Mensch nachts auf?
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» Entwicklung einer gelasseneren Einstellung zum Schlaf

v Information zu Physiologie und Funktion des Schlaf
v’ Korrektur falscher Erwartungen

Wie oft wacht ein gesunder Mensch nachts auf?
Insomniker: 0 — 1 mal

tatsachlich: @ 25 mal (10 — 40), 4 — 6 mal langer (> 1 Minute)

Schlafprofil normaler Schlaf

W Stadium

Re
N1
N2
N3 l

22:32:52  23:00 00:00 01:00 02:00 03:00 04:00 05:00
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Gelassen bleiben!
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Zusammenfassung

* Menschen mit Autismus haben haufiger Schlafprobleme als Kontrollen
(Schlafapnoe, Restless Legs, Insomnie, Rhythmusstérungen).

» Das Dunkelheitshormon Melatonin ist bei Autismus oft erniedrigt,
Melatoninmagel der Mutter erhéht das Risiko flr Autismus.

» Die Einnahme von retardiertem Melatonin verbessert den Schlaf von
Menschen mit Autismus.

» Chronobiologisch optimiertes Verhalten (viel Tageslicht, wenig
nachtliches Kunstlicht) ist sinnvoll!
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Corkum et al. [3] concluded that sleep problems had
been reported in about 25-50% of children with ADHD.

Pediatr Drugs (2017) 19:235-250
DOI 10.1007/540272-017-0224-6

SYSTEMATIC REVIEW

Safety, Tolerability and Efficacy of Drugs for Treating
Behavioural Insomnia in Children with Attention-Deficit/
Hyperactivity Disorder: A Systematic Review

with Methodological Quality Assessment

Shweta Anand' - Henry Tong"? * Frank M. C. Besag"® - Esther W. Chan' +
Samuele Cortese™ « Ian C. K. Wong"®

Chronotyp und Lebensalter
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Citation: Fischer D, Lombardi DA, Marucci-
Wellman H, Roenneberg T (2017) Chronotypes in
the US — Influence of age and sex. PLoS ONE 12
(6): 0178782. https://doi.org/10.1371/journal.
pone.0178782
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ADHS und Chronotyp

Table 1 Summary of studies included for review which examined chronotype/diurnal preference in ADHD

Authors  Study Participants Pacdiawric, ~ Circadian rhythms Intervention  Summary of main results
and design adolescent  measures
publication or adults
year
Baird etal. Case N=32(13 Adult Actigraphy, MEQ, NA ADHD was associated with loss of the
012) control  ADHD, 19 salivary cortisol and molecular rhythm of PER? and
study control) melatonin, oral mucosa BMALI in the oral mucosa. ADHD
expression of PER2 and was also associated with greater
BMALI eveningness and a delay of the
cortisol hythm referenced to wake
time
Bijlenga  Cross- N =391(202  Adult Dutch Vragenlijst NA ADHD was associated with increased
etal sectional  ADHD, 189 (19-65)  Ochtend/Avondmens prevalence of delayed sleep phase
(2013b) healthy control) questionnaire, based on disorder. ADHD was associated
MEQ and MCTQ: with later mid-sleep on free days
MCTQ
Cacietal. Cross-  Students Adult csM NA Eveningness related o inattentive
(2009) sectional (N = 205) symploms of ADHD more so than
hyperactivity fimpulsivity
Gruber Case- N=75(26 Childhood ~ Child moming-evening  N/A ADHD was associated with greater
etal control  ADHD, 49 preference scale eveningness. Evening orientation
@o12) study healthy control) was associated with subjectively and
objectively rated sleep-onset delay
Koojjand  Cross- N =543 Adult Likert-like self-rating of ~ N/A More extreme evening types
Bijlenga  sectional chronotype, self- associated with ADHD; higher level
014) reported presence of of self-reported photophobia
photophobia associated with ADHD
McGowan ~ Cross- N =39 Adults MCTQ NA Social jetlag is a significant predictor
sectional (mean of ADHD symptoms an
(2016) age = 24) impulsivity, chronotype is not when

social jetlag is included in the
regression model

Rybaketal. Cross-  ADHD (N'=29) Adult MEQ N/A Later circadian preference associated
@007y sectional (20-60 with increased self-reported
yrs) symploms of ADHD and increased

commission errors on Conner's
Continuous Performance Task

Vogel etal. Case- Adult Dutch Vragenlijst NA ADHD group had shorter sleep on

(2015) control (18-65 Ochtend/Avondmens ee . later chronotype, more
study yrs) questionnaire, based on iyed sleep phase disorder
MEQ and MCTQ indicators and more unstable eating
patterns than the obese group
' Voinescu  Cross- Adult csM NA ADHD symptoms are associated with
etal sectional increased eveningness
(2012)
Googan AN, McGowan N, A systemaliorview ofccadian fncion,chronoype n dsorer, yperactDisord. 2017 soito
ADHD Atten Def Hyp Disord (2017) 9:129-147
DOI 10.1007/512402-016-0214-5
REVIEW ARTICLE
A systematic review of circadian function, chronotype
and chronotherapy in attention deficit hyperactivity disorder
Andrew N. Coogan' * Niall M. McGowan'
.... Melatonin verbessert Schlaf bei ADHS, .... There is stronger evidence of the use of melatonin
aber nicht die eigentlichen Krankheitssymp- in ADHD, with studies included in this review indicating
tome. beneficial effects on sleep but not on ADHD symptoms.
Melatonin wurde aber bisher fast nur als It should be noted that most of the studies examined
Schlafmittel und nicht zur Vorverlagerung des utilised melatonin as a somnolent, and not explicitly as
Chronotyps verwendet .... a chronobiotic whose main effect would be
to advance circadian phase....
.... Chronotyp “spat” ist eindeutig mit ADHS .... Overall, results from this systematic review
assoziiert. highlights a striking commonality of findings of circadian

Es gibt Forschungsbedarf! phase delays associated with ADHD, but also highlights
the weakness of the literature surrounding
chronotherapeutic interventions in ADHD and
delineation of the aetiological significance of
circadian dysfunction in ADHD.

Coogan AN, MeGowan NM. A systematic review of circadian function, chronotype in disorder. Atten lyperact Disord, 2017: 47. doic10.




