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Sueno

Activo, recurrente y reversible

Dinamico red neuronal compleja

Cambios a nivel endocrino-
metabolicos y cardiorrespiratorios



Funciones del suefo

1) Crecimiento y reparacion fisica

- Reduccion del consumo caldrico durante el suefio para una restauracion energética.
- Produccién hormonal de efecto anabdlico (p.e. hormona de crecimiento)

2) Favorece el sistema inmune

El suefio podria ser una respuesta a la infeccion:

- Sustancias como productos bacterianos o intermediarios de la respuesta inmune
provocan suefio

- Conservacion de calorias ante un estado de alta demanda metabdlica
(infecciones/fiebre)

Posible efecto antiinflamatorio (la privacidon de suefio favorece la produccion de
citoquinas) Krueger et al. 2016
Assefa et al. 2015
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3) A nivel neurologico

Reduccion del consumo cerebral en sueno profundo
mientras que los niveles de glucosa circulantes son
similares.

Funcion glimfatica

Flujo de sustancias del cerebro (toxinas y otros productos cerebrales) a la circulacién

general.

**Beta-amiloide cerebral (Enfermedad de Alzheimer)

Restaura el rendimiento optimo cognitivo y del comportamiento
Mejora la atencidén, la memoria y el aprendizaje de tareas.

Favorece la plasticidad neuronal

Breathing disorders and sleep disturbances are
associated with Alzheimer’s Disease

Sleep disturbances and Alzheimer’s Disease
J-' / in ADCI arance
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Braun et al. 1997
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DGID s Ciclos y Arquitectura del sueno correcta

1* half of the night: early sleep 2™ half of the night: late sleep

I
WAKE— ! - high frequency EEG (alpha-beta)
]
:
R : ( > REMs, PGO & saw-tooth waves
- — : M ——1 [ —
]
]
N 1 : vertex sharp waves
!
N2 -l —I ] : - sleep spindles, k-complexes
I
I
I
N3 [ ] slow oscillations
} | + : ? , }
11pm  midnight 1am 2am 3am 4am Sam 6 am 7 am

12 parte de la noche NREM>REM 22 parte de la noche REM>NREM



Diferencias entre personas

S sa et

NEWBORN INFANT TODDLER PRE-SCHOOL  SCHOOL AGE TEEN YOUNG ADULT CILDF.R ADIJLT
-3 months 4-11 months I-2 years 3-5 years 6-13 years 14-17 years 18-25 years 26 -G gaars

- Recommended - May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG
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Sleep Medicine

Table 1 Sleep duration.?

Age range Ideal hours of sleep Acceptable hours of sleep
(maximum and minimum)

Newborns (0-3 months) 14-17 18-19 and 11-13

Infants (4-12 months) 12-15 16-18 and 10-11

Toddlers (1-2 years) 11-14 15-16 and 9-10

Preschoolers (3-5 years) 10-13 14 and 8-9

School-aged children (6-13 years) 9-11 12 and 7-8

Adolescents (14-17 years) 8-10 11 and 7

Young adults (18-25 years) 7-9 10-11 and 6

Adults (26-64 years) 7-9 10 and 6

Elderly (65 years) 7-8 9 and 5-6

4 Recommendations of the National Sleep Foundation in 2015, based on an expert panel.

» En los primeros 6 meses de vida: 1-3 despertares nocturnos.
» Después de los 6 meses los despertares coinciden con los ciclos de sueio. Habitualmente rapido reinicio de
sueno
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1. The data mainly refer to studies conducted in patients with insomnia and obstructive sleep apnoea; 2. Taylor DJ, Lichstein KL, Durrence HH. Insomnia as a health risk factor. Behav Sleep Med. 2003;1(4):227-47. Review. 3. Sivertsen B, Bjornsdaéttir E,
@verland S, Bjorvatn B, Salo P. The joint contribution of insomnia and obstructive sleep apnoea on sickness absence. J Sleep Res. 2013 Apr;22(2):223-30. doi: 10.1111/j.1365-2869.2012.01055.x. Epub 2012 Oct 9. 4. Emamian F, Khazaie H, Tahmasian M,
Leschziner GD, Morrell MJ, Hsiung GY, Rosenzweig |, Sepehry AA. The Association Between Obstructive Sleep Apnea and Alzheimer's Disease: A Meta-Analysis Perspective. Front Aging Neurosci. 2016 Apr 12;8:78. doi: 10.3389/fnagi.2016.00078. eCollection
2016
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éEl trastorno de suefio es un problema
importante en los pacientes con mutaciones en
SYNGAP1?
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Figure 1. Global sleep disorder in the SYNGAP1 patients (N=25)

Score distributions

éCuales son los principales problemas de sueio de los
pacientes con SYNGAP1?

==

WITH global sleep disorder WITHOUT global sleep disorder

80% TRASTORNO DE SUENO

SYNGAP1 subjects (%) | Health children (ICSD-3)"

Sleep initiation and maintenance problems 13/25 (52%) 20-30%

Respiratory problems 6/25 (24%) 2-3%

Arousal disorders 1/25 (4%) 25%

Disturbances of wake/sleep transit 16/25 (64%) 7%

Excessive sleepiness 12/25 (48%) 0,01-0,20%

Sleep hyperhidrosis 7/25 (28%)
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TRASTORNOS DEL SUENO

REVIEW ARTICLE
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Insomnia in childhood and adolescence: clinical
aspects, diagnosis, and therapeutic approach™

Magda Lahorgue Nunes ™", Oliviero Bruni®”

Disorder

Prevalence

Insomnia

Sleep-disordered breathing
Hypersomnia

Circadian rhythm disorders
Parasomnias

Sleep-related movement disorders

2-3%
0.01-0.20%
T

25%
1-2%

Rio Grande do Sul (PUCRS), Porto Alegre, RS, Brazil
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Insomnia in childhood and adolescence: clinical
aspects, diagnosis, and therapeutic approach™

Disorder

Prevalence

Insomnia SYNGAP1: 52%

Sleep-disordered breathing
Hypersomnia

Circadian rhythm disorders
Parasomnias

Sleep-related movement disorders
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FACTOR EDUCATIVO:

Habitos vida saludable, rutinas
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Si se despierta de mal humor...

»Si el mal humor comienza al despertar, es muy probable
que se deba a insuficientes horas de descanso.

» Durante la noche se produce una disminucion de la
sintesis de cortisol y catecolaminas (sustancias que
promueven actividad y alerta durante el dia).

»Si no duerme lo suficiente los niveles de estas
sustancias NO disminuyen, y se levantan de mal humor
y enfadados.

NEUROENDOCRINO



RELOJES ROTOS

NUESTRO ENTORNO HA CAMBIADO...
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LUZ ARTIFICIAL
SEDENTARISMO
ABUNDANCIA ALIMENTO
NUEVAS TECNOLOGIAS
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> MELATONINA

> LUMINOTERAPIA
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1.- DESACTIVAR

» LUGAR: FUERA DORMITORIO

» OBIJETIVO: DISMINUIR EL CORTISOL Y TEMPERATURA. RELAJAR
> DURACION: LA NECESARIA

» USO PICTOGRAMAS

2.- RUTINA PROPIA SUENO

> LUGAR: DORMITORIO DEL NINO
» OBIJETIVO: REDUCIR INCERTIDUMBRE.
ABRIR LA PUERTA AL SUENO; NO DORMIRLOS
» USO PICTOGRAMAS
> VALORAR SITUACIONES QUE CALMAN Y SITUACIONES QUE ESTIMULAN
> DURACION: 30-40 MINUTOS HASTA QUE SE APAGA LA LUZ (NARANJA)
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Melatonin improves sleep in children with epilepsy: randomized,
double-blind cross-over study

Sejal v Jain. MDD, Paul S Horn, PHDT-S, Narong Simakajornboon. MD2<, Dean W Beebe.
PhD34 Katherine Holland. MD. PhD -3, Anna W Byars. PhD -4, and Tracy A Slauser. Mo
'Division of Neurclogy, Cincinnati Children’s Hospital Medical Center, Cincinna i, OH

Methods—-Eleven pre-pubertal. developmentallv normal children aged 6—11 vears with epilepsy
were randomized by software algorithm to receive placebo or 9 mg sustained release melatonin for
4 weeks. followed by a 1-week washout and 4-week crossover condition. The pharmacy
performed blinding; patients. parents and study staff other than a statistician were blinded. Primary
outcomes were sleep onset latency and wakefulness after sleep onset (WASQO) measured on
polysomnography. Secondary outcomes included seizure ﬁ‘eq-ueucy, epileptiform spike density per
hour of sleep on EEG and reaction time measures on psychomotor vigilance task. Statistical tests

appropriate for cross-over designs were used for analysis.

Results—Data were analyzed from ten subjects who completed the study. Melatonin decreased
sleep latency (Mean difference (MD): 11.4 min, p= 0.02) and WASO (MD 22 min, p=0.04) as
compared to placebo. No worsening of spike density or seizure frequency was seen. Additionally,
Slow-wave sleep duration and REM latency were increased with melatonin and REM sleep
duration was decreased. These changes were statistically significant. Worsening of headache was
noted in one subject with migraine on melatonin.

Conclusion—Sustained-release melatonin resulted in statistically significant decreases in sleep
latency and WASO. No clear effects on seizures were observed but the study was too small to
allow any conclusions to be drawn in this regard.
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Melatonin improves sleep in children with epilepsy: randomized,
double-blind cross-over study

Sejal v Jain. MDD, Paul S Horn, PHDT-S, Narong Simakajornboon. MD2<, Dean W Beebe.
PhD22, KKatherine Holland. MD. PhD -4, Anna W Byars. PhD -4, and Tracy A Glauser. Mo
Division of Neurclogy, Cincinnati Children's Hospital Medical Center, Cincinnati, OH

Methods—-Eleven pre-pubertal. developmentallv normal children agéd 611 vears with epilepsy
were randomized by software algorithm to receive placebo or 9 m tained release melatonin for
4 weeks. followed by a 1-week out and 4-week/ Sossover ¢ on. The pharmacy
performed blinding; patients. parer 1dy sta : th ticia 2 blinded. Primary
outcomes were sleep onset latency an easured on
polysomnography. Secondary outcomes ike density per
hour of sleep on EEG and reae MEJORA SUENO ical tests
appropriate for cross-over design NO EMPEORA CRISIS

Results—Data were analyzed from NI INTERCRITICO ecreased
sleep latency (Mean difference min, p=u.U%) as
compared to placebo. No worsening of spik seen. Additionally,
Slow-wave sleep duration and REM latenc 1 dv atoni REM sleep
duration was decreased. These changes wefe statisti signi . Worsenitig\of headache was
noted in one subject with migraine on melatonin.

Conclusion—Sustained-release melatonin resulted{n statistically significant decreases in sleep
latency and WASO. No clear effects on seizures were observed but the study was too small to
allow any conclusions to be drawn in this regard.
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TRASTORNOS DEL SUENO

REVIEW ARTICLE

Insomnia in childhood and adolescence: clinical
aspects, diagnosis, and therapeutic approach™

Magda Lahorgue Nunes ™ *, Oliviero Bruni®

aculdade de Medicina, Pontificlia Universidade Catdlica do Rio Grande do Sul (PUCRS), Porto Alegre
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Disorder Prevalence

Insomnia 20-30%

Sleep-disordered breathing

Hypersomnia 0.01-0.20%
Circadian rhythm disorders 1%
Parasomnias 25%
Sleep-related movement disorders 1-2%
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Disorder Prevalence

Insomnia 20-30%

Sleep-disordered breathing sYNGAP1: 24%

Hypersomnia 0.01-0.20%
Circadian rhythm disorders 1%
Parasomnias 25%
Sleep-related movement disorders 1-2%
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TRASTORNO RESPIRATORIO
DURANTE EL SUENO (TRS)
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TRASTORNO RESPIRATORIO
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PRESENTACIONES CLINICAS

Generales

Ronquido Habitual (> 3 noches / 3 semanas).
Despertares frecuentes nocturnos.
Diaforesis.

Terrores Nocturnos, Pesadillas.....

Enuresis Nocturna.

Pausas Respiratorias.

Respiracion bucal, congestion nasal, voz nasal...

Retrognatia.

<N X X X X X X X

Visitas frecuentes al pediatra por problemas respiratorios.
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SPI / MPPS
Disorder Prevalence
Insomnia 20-30%
Sleep-disordered breathing 2-3%
Hypersomnia 0.01-0.20%
Circadian rhythm disorders 7%
Parasomnias 25%
Sleep-related movement disorders
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SPI / MPPS
Disorder Prevalence
Insomnia 20-30%
Sleep-disordered breathing 2-3%
Hypersomnia 0.01-0.20%
Circadian rhythm disorders 7%
Parasomnias 25%

Sleep-related movement disorders

SYNGAP1: 64%



$3ID S SPI-MPP¢COMO SE MANIFIESTAN?

PROBLEMAS DE SUENO PROBLEMAS DE
CONDUCTA

Picchietti DL, Rajendran RR, Wilson MP, Picchietti MA Pediatric restless legs syndrome and periodic limb movement disorder: parent-child pairs.
Sleep Med. 2009 Sep;10(8):925-31.



953D s FISIOPATOLOGIA: Compleja

— Hipotesis genética. EI 70% de los nifig scenic :
S . GEN BTBD9 (50% ALT. EN SPI
un familiar de primer grado afectado. ¥ MPE)

— Hipotesis de la dopamina. En pacientes con SPI existe una respuesta
positiva al tratamiento dopaminérgico, con empeoramiento de los sin-

tomas con antagonistas de la dopamina it el
- NEURO-ANATOM. NEURONAS

DOPAMINERGICAS.

— Otros. También se han descrito sintomas de SPI en la insuficiencia re-
nal vy hepatica, neuropatias periféricas, diabetes mellitus, ataxias here-
ditarias de inicio precoz, lesiones medulares y con algunos farmacos
(por ejemplo, antihistaminicos, etc.).



Wsan s FISIOPATOLOGIA: Compleja

&0
xiste una relacion entre ladopamina y el hierro, que esun
DTCTOT te @ enzima que participa en la conversion dela tirosinaen L-dopa ~ yrgrro ( ‘SUST_NIGRA y ‘ FERRITINA
recursor de dopamina). Ademas, el hierro facilita la fijacion de los recc) EN LCR)
tores D2 y favorece el desarrollo neuroldgico (mielinizacion) infantil. Por
ofra parte, existe una estrecha relacion entre el hierro, el SPI y los movimien-
tos periddicos de las extremidades (MPE) y se ha demostrado que niveles
de ferritina inferiores a 35 g/l 0 50 pg/l estdn relacionados con la aparicion TIROSINA HIDROXILASA

de los sintomas y gravedad del SPI***% La concentracion sérica de ferritina
constituye el mejor marcador de déficit de hierro en sus depdsitos naturales

(higado, bazo, medula dsea), aunque al inicio de la enfermedad, éste puede
- ¢l inico hallazeo, incluso con una sideremia dentro de limites normalpé
L

RECOMENDACIONES FERRITINA >50png/1

) OpA

DOPAMINA
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PARASOMNIAS SUENO
N-REM Y REM

Disorder Prevalence
Insomnia 20-30%
Sleep-disordered breathing 2-3%
Hypersomnia 0.01-0.20%
Circadian rhythm disorders Th
Parasomnias 25%
Sleep-related movement disorders 1-2%
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PARASOMNIAS SUENO
N-REM Y REM

Disorder Prevalence
Insomnia 20-30%
Sleep-disordered breathing 2-3%
Hypersomnia 0.01-0.20%
Circadian rhythm disorders 1%
Parasomnias
Sleep-related movement disorders 1-2%
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PARASOMNIAS SUENO
N-REM Y REM

Disorder Prevalence
Insomnia 20-30%
Sleep-disordered breathing 2-3%
Hypersomnia 0.01-0.20%
Circadian rhythm disorders 1%
Parasomnias SYNGAP1: 4%
Sleep-related movement disorders 1-2%
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Estructura Sueno
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N-REM > REM REM > N-REM
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TRASTORNOS DEL DESPERTAR

» Despertares traumaticos afectan entre el 1-5% de los
nifos en edad escolar.

> No se considera un trastorno de sueiio.

» CAUSA: Desencadenados por fatiga y estrés. Estimulos
como ruidos, cambios de postura, fiebre...

> CUANDO se producen: Fase de suefio mas profunda.
Durante la primera fase de la noche.



DSI0 i TRATAMIENTO

Si frecuencia >3 noches por semana.

Horas de sueino adecuadas.

Descartar SAHS, SPI/MPP.

Ferritina < 50ug/ml > Hierro oral.

L-Triptéfano (maximo 70 mg/Kg dia).

Despertares programados.

Clonacepam (0.25-0.5mg).
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© SJID z=mimninne CONCLUSIONES

» El sueno es un factor importantisimo en la maduracion cerebral, y el desarrollo sindptico en nifios.

» Un suefio alterado se asocia a problemas atencionales, cognitivos, de fijacion de memoria y estado de
animo.

» Nifios con trastornos del neurodesarrollo van a presentar un porcentaje mas alto de problemas de
suefo que nifios con neurodesarrollo normal y su impacto sera mayor.
» En nifos con SYNGAP-1 el trastorno del suefio se presenta en un 80% de nuestra muestra.

» El trastorno mas frecuente son las dificultades para iniciar el suefio, pero puede verse también: SAHS,
SPI, MPP, TRM.

» Debe tratarse con medidas conductuales, buenas rutinas de sueilo, melatonina y si necesario otros
farmacos, pero no recomendamos usar farmacos como primera y Unica opcion para mejorar los
trastornos del sueio en estos pacientes.
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GRACIAS POR SU TIEMPO

Algunos tienen
Aimero, otvos

belleza, yo
tengo sueno...




