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Temario

Importancia de dormir

Tipos de problemas de sueno
Causas y mecanismos
Fisiologia

Intervencion y prevencion

— No farmacologicas
— Farmacologicas



Introduccion

Problemas de sueno frecuentes en pacientes
hospitalizados

Causa multifactorial

Tema muy estudiado en adultos, escasamente
en ninos

Problema con consecuencias importantes
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Fwake

Sueno normal
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Sleep stage
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International Classification of Sleep
Disorders (ICSD-2)

Trastornos del suefo ]

Insomnio

Trastornos respiratorios del suefio

Hipersomnia

Alteraciones del ritmo circadiano

Parasomnias

Trastornos movimientos

Sintomas sin clasificar

Oftros trastornos del sueno




Consecuencias mal dormir

*N=972, 3.-5. ano basico, 21 colegios,
Bruselas

* Cuestionarios (65 ltems)
* Definicion “mal dormir”

- Latencia del suefio >30 miny
- Despertar nocturno >2x/semana

e Asociaciones con

- Problemas escolares (RR: 1,9)
- Parasomnias (RR: 1,6)

- Uso sedantes (RR: 40)
Kahn A et al. Pediatrics 1989;84:542-6






Factores asociados

Enfermedades y condiciones de base
— Asma

— Neuromusculares

— Psiquiatricas

— Endocrinologicas

— Sd. Down

Uso de medicamentos

Vinculo y apego con madre/padre

Factores ambientales



CRF

CHF

LS, PLME,
HAUSAD, PPN

PN,
orfopned

OSA COPD Asthma
Nocturnaf GER, apreg
.7:! VIR,
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Nocturnal Hypoxia [€& oo
¢ paralysis
Catecholami Arrhythmia,
dAlecnolamines
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Free Radicals —> .
Endothelial Inj Ischemia,
othelial Injury Pulmonary HTN
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Mighttime Arousals
and Awakenings

e

Sleep Deprivation

Anxiety, depression, delirium, poor
quality of life, and exacerbation of
underlying medical conditions.




Mecanismos

4 Environment (Light and Moise) Y
Sedative Medications
Critical lliness
Caregiver Interactions
\. _ Post-traumatic stress (trauma/burns})  J

Changes in sleep-wake cycle

_—> Circadian rhythm disturbance
Sleep Loss

Sleep Fragmentation

Physiologic sedative dependence

> Prolonged mechanical ventilation
Delirium

Changes in long-term neurocognition

Fig. 1. Proposed causal pathway for changes in sleep behavior as a modulator of
outcomes in critically ill children.

Kudchadkar et al. Sleep Medicine Reviews 2014; 18: 103-110



Aspectos neuroldgicos

* Problemas en pacientes con epilepsia
— Alteracion de etapas N3 y REM

* Problemas en pacientes con Sd. Down
— Aparicion de parasomnias

* Problemas en pacientes con apneas y asma
— Exacerbacion de apneas por crisis de asma
— Uso de 02 enmascara apneas obstructivas



Dolor y suefio

 Dolor afecta el sueno

— A través de neurotrasmisores y mediadores
inflamatorios

— 50-70% de los ninos y adolescentes hospitalizados
refieren dolor

— Aumento de los microdespertares
— Perdida de arquitectura del suefno normal

— Aumento de etapas N1 y N2 en desmedro de
NREM N3y REM



Trastornos psiquiatricos y sueno

Aumento en 3.8 veces sintomas depresivos
por mal dormir en adolescentes hospitalizados

Sintomas ansiosos por falta de sueno
Disminucion en adherencia a tratamiento
Problemas en madres y padres acompanantes



Medicamentos y sueno

Sobreuso de sedantes, benzodiazepinas,
analgésicos y opiaceos

Uso de salbutamol, corticoides y pseudoefedrina
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Drnugs that Affect Sleep, Mechantsms, and Clinical Implications

Drug Clas Exmples of Drugs Affct oa Sesp Arhitee ture Potentlal Mechansm Clinical mplcations
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. sleep latency adenasine, or SHT activity
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Young et al. J of Hosp Med 2009; 4.
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Factores predisponentes

TABLE 1
Predisposing Factors, (linical Features, and Differential Dizgnosis of Common Primary Sleep Disorders
Skeep Disonder Predisposing Factors lindcal Features [MFerential Diagnosks
Olwtructive sleep apnea (0541 Nasopharyngeal alnommalities, craniofacial — Bepetitive e pisodes of upper ainvay Seep-rebaied huvipospasm, mochinal
ahoormalites, olesity, =40 years od whatruction that eocur during slesp, pastroesophageal reflux. narcole pay
men > wiimen (21, newrologic wstally associxted with aygen hypersomnia, FIMD, central alvenlar
disorder feg, recent stroke) desaturation. Eptiodes incude loud hypovertilation, pansysina mochmal
STNHTKE OF gass Lsting 2030 seconds. dyspnea, primary snorng, Cheyne-
Associated with moming headsches and Stokes ventila ton, noctunsal st
dry mouth,
Periodic limb movement (5A BLS, or naroolepsy; aging: chromic Periodic eplodes of repetitive and Slpep starts {oocur jiest prior to, mod during,
disorder (PLMD) iwremix; TCAS of MAOTS withdrawal sterenty ped limb movements oo sdetp and do not kave a regular
from antiepileptic agents, or other of the big toe with partial fevion of e peripdicity ke FLMD), nocturmal
sodating agents ankles, knees, or hips. Muscle epileptic sefrures, nmocioade epilepsy

Resthess leg syndrome RIS) Pregriancy {20 weels pestation], wemis,
ame i, thewmaioid arthrids, peak

ol i midde ape

Com worsen with anudery, caffeine or other
Stimuants, daytime physical exertion

Sleep star

contractions last (L5 i 5 seconds, with
20-seoond to £0-second e rvals
between them,

Uncomfortalle log sensatons fat ocur
prior i sleep onsei that leads to an
irreststibie wrpe t0 move the legs.
Described a5 “achy” “crawling”
“pullng” ‘pricking” o “tingling” and
disrupts sleep onset.

Sudden, briel conraction of the legs dat
ooiurs at skeep onset. Usually benign,
bt mary worsen dhering hospital ration,
and interfere with sleep

Chronic myekypathy perpheral
neuropathy, akahist, favcodation

symdinomes, anemis

FIMD, BLS, hyperekplaia syndrome, in
which peneralized mvocl s is readily
eliciied by stimul

NOTE: Basad an infanmasion in AmeSican Acadamy of Slesp Mecicin, |ngernat ional (Rasificafon of Sheen Disardars. reviedt Disgnosse and coding mammal (hicagy 11: Amesican Acadeany of Seep Medicine, 101
Abbrevistions AFT)s, ardieplientc az=ns; MADE, monmmine cxida:e inhihiions, (B, chatmetwe skep apnez 'LMT), periadic Bmb movemens disoodear; RLS, restiess beg syndrome: Tk, {Soydic antifeqesmas.

Young et al. J of Hosp Med 2009; 4: 51-9.



Problemas a distintas edades

Neonatologia

Unidad de cuidados intensivos
Sala pediatrica comun
Adolescentes



Pediatria: edad muy vulnerable

Patient and Parent Sleep
In a Children’s Hospital

_lEmlel ]
Mean (SD) | Mean (SD)

Children (8 to 12 years)

Bedtime 22:38 (98) | 21:05(46) | 4.82 | <0.001 |1.22
Wake time 7:32(73) | 6:49(36) | 2.87 | 0.02 |0.74
Sleep onset latency (minutes) | 24.1 (37.6) | 18.9(18.5) | 0.80 | 0.43 |0.18
Night waking frequency 27 (1.7) 0.82(1.0) | 6.12 | <0.001 | 1.35
Total sleep time (minutes) 501.9 (102.4) | 558.0 (52.1) | 2.70 | 0.01 |0.70
Adolescents (13 to 21 years)

Bedtime 22:49 (92) | 22:32(76) | 1.12 | 027 |0.20
Wake time 7:42 (83) | 6:32(64) | 4.19 | <0.001 |0.94
Sleep onset latency (minutes) | 25.7 (33.0) | 245(214) | 0.18 | 086 |0.04
Night waking frequency 27 (22 1.2 (1.6) | 3.48 | 0.001 [0.78
Total sleep time (minutes) 515.3 (95.2) | 460.3 (93.9) | 254 | 0.02 [0.58
Parents

Bedtime 23:03(83) | 22:46(66) | 149 | 0.14 |0.22
Wake time 6:38(77) | 6:17(73) | 1.86 | 0.07 |0.28
Sleep onset latency (minutes) | 23.0 (20.6) | 17.7(89) | 141 | 0.16 |0.33
Night waking frequency 4.7 (3.6) 20(1.5) | 553 | <0.001 | 0.98
Total sleep time (minutes) 427.9 (104.1)| 428.2 (88.9) | 0.02 | 0.98 |0.003

Meltzer et al. Ped Nurs 2012; 8: 64-71




Patient and Parent Sleep

In a Children’s Hospital

Sleep Onset Latency (Minutes)
Child

Adolescent

Parent

Night Waking Frequency
Child

Adolescent

Parent

Wake Time

Child

Adolescent

Parent

Pain Mean (SD)

44.3 (56.5)
224 (18.1)
233 (25.1)

32 (2.1)
35 (1.7)
46 (2.3)

7:55 (1:51)
7:33 (1:41)
6:52 (1:25)

“Ves [ Mo

12.5 (11.0)
30.7 (44.5)
23.4 (18.3)

25 (1.6)
24 (2.4)
48 (4.1)

7:31 (1:03)
7:54 (1:19)
6:36 (1:18)

2.412
-0.70
-0.01

1.02
1.58
-0.20

0.69
-0.60
0.46

0.91
0.25
0.00

0.40
0.53
0.06

0.32
0.25
0.20

Meltzer et al. Ped Nurs 2012; 8: 64-71




Patient and Parent Sleep

In a Children’s Hospital

Vs | Mo
Sleep Onset Latency (Minutes)

Child 19.1 (17.6) 27.1 (45.7)
Adolescent 22.8 (18.0) 31.3 (47.5)
Parent 25.1 (20.4) 20.7 (20.3)
Night Waking Frequency

Child 27 (1.2 27 (21)
Adolescent 36 (2.3 1.8 (1.6)
Parent 48 (3.8) 47 (3.6)
Wake Time

Child 7:53 (1:33) 7:20 (0:56)
Adolescent 7:23 (1:16) 8:22 (1:21)
Parent 6:39 (1:21) 6:37 (1:18)

Vital Sign Checks Mean (SD)

-0.55
-0.71

0.75
0.02
2.54*
0.11

1.24

-2.267

0.11

0.21
0.25
0.22

0.01
0.87
0.03

0.46
0.75
0.03

Meltzer et al. Ped Nurs 2012; 8: 64-71




Patient and Parent Sleep
In a Children’s Hospital

Nmse in Room Mean (SD}

Sleep Onset Latency (Minutes)

Child 30.8 (30.8) | 22.7 (38.0) | 045 | 0.21
Adolescent 303 (21.1) | 242 (37.9) | 049 | 0.18
Parent 359 (239) | 155 (14.3) | 3.73° | 1.09
Night Waking Frequency

Child 37 (2.7) 25 (1.4) 1.51 | 0.68
Adolescent 35 (1.4) 26 (24) | 104 | 0.41
Parent 63 (4.9) 35 (1.5) | 297° | 0.82
Wake Time

Child 7:05 (0:12) | 7:31 (1:10) |-0.90 | 0.41
Adolescent 7:30 (1:32) | 805 (1:12) |-1.30 | 0.43
Parent 6:24 (1:14) | 6:49 (1:20) |-1.14 | 0.32

Meltzer et al. Ped Nurs 2012; 8: 64-71




Monitorizacion

e CoOmo afecta la monitorizacion a RN en
neonatologia?

— Enfermera y técnicos

— Monitor habitual

— Sp02 continua

— Poligrafia o Polisomnografia

* Qué técnica es mejor? Cuantas intervenciones
se hacen cada noche?

Brockmann PE, et al. Arch Dis Child 2013;98:524-7






Under-recognition of alarms in a neonatal intensive
care unit

Pablo E Brockmann, "% Cornelia Wiechers,' Tobias Pantalitschka,' Jessica Diebold,
Jan Vagedes, > Christian F Poets'

Table 2 Comparison of prolonged events (>10/20 s) found in
polysomnography and those documented by nursing staff

Nursing staff’s

Variable Polysomnography registry p Value
Desaturation events 5.5 (0-36.0) 2 (0-21.0) <0.0001
>10s

Desaturation events 3.5 (0-24.0) 0.5 (0-9.0) 0.003
>20s

Bradycardias >10's 2.0 (0-11.0) 0 (0-3.0) 0.007
Bradycardias >20s 0 (0-8.0) 0 (0-4.0) 0.120

All results are given as median (minimum—maximum).

Brockmann PE, et al. Arch Dis Child 2013;98:524-7.
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Figure 1 Scatterplot of SpO, desaturation events identified by
polysomnography (after mathematical conversion) and those
documented by nursing staff. PSG, polysomnography.

Brockmann PE, et al. Arch Dis Child 2013;98:524-7.



Intervenciones y alarmas nocturnas

968 desaturaciones y 416 bradicardias

Personal enfermeria reconocio:
— 23% destauraciones bajo 80% Sp0O2
— 60% de las bradicardias bajo 70 I[pm

Hubo 225 intervenciones/respuestas a
eventos por personal enfermeria

— 39% fue registrado en hoja o protocolo

Calidad de sueno a futuro???

Brockmann PE, et al. Arch Dis Child 2013;98:524-7.



Intervenciones para mejorar sueno

TABLE 2

Questions to Ask in a Focused Sleep History

Focus Examples of (heestions

Sleep pattem Do vou have problems falling aleep or saving adeep? How often do you wake up during e night? How long does it take you to B back ashee pf
When did the problem star® What can we do 0o help you sleep? What tioe do yoeu try to go & deep, and what time do you wale p?

Behavioral facton Compane your bedtitne routine at hime, and in e hospital

Envirgnment Does e lighting or noise level in the hospital disnept your sleep? How sof Are you awoken from sles p for labor atory word, mondtoring, bathing,
or other nursing! medical procedunes?

Patient comdort I= your pain adequately controlled at nglt? 17 nod, are pou on 2 scheduled analgesic regimen, or do pou have to 2k for pin medications? Do you
Ieave hreathing problems, gastroesophapeal reflur, or other type of dacomiet deat kee ps vou from sleeping well?

Sulwtandes Do you drink aloohal? How much, and how ofien? When was pour It alcoholic beverage? Tnquine ahbowt oocaine, s mphetamine, marfjisms,
and medically- unsupenvsed e of opicids,

Paychosocial How was vour mood just prior to belng hospitalized? How has vour mood been since you were admitted? Have vou experenced any emotionally
ar phipsically traumatic event prior &, of during, @i hospitalization that continwes © bother you jeg, intubation, reascliation, s pery, Hood
diries, MR scanming |?

Abbraviation: MH 1 magnatic reponance imaging

Young et al. J of Hosp Med 2009; 4: 51-9.



Intervenciones no farmacologicas
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Tamrat et al. J Gen Intern Med 2014; 29(5):788-95.



Intervenciones no farmacologicas

Table 2. Charmteristics and Resls of Included Stodies
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Tamrat et al. J Gen Intern Med 2014; 29(5):788-95.



Tipos de intervenciones estudiadas

Ruido blanco (20-38% mejoria)

Reduccion de ruido ambiental (22% mejoria)
Tapones oido

Yoga vy relajacion

Luz (18% mejoria)

Aromaterapia (10% mejoria)

Masoterpaia y Reiki (20% mejoria)

Tamrat et al. J Gen Intern Med 2014; 29(5):788-95.



Sueno y UCI pediatrica

Paciente de 21 ms = intubados

24 h PSG -2 sin variacién diurna nocturna =2
pérdida de ritmo circadiano

40 ninos en UC| entre 3 - 18 anos
Randomizados a zolpidem vs haloperidol

PSG:

— Zolpidem: aumento N3 y REM

— Haloperidol: disminuia latencia sueno y aumentaba
NREM N2



Factores asociados: psicologicos

e 20-30% ninos hospitalizados senalaban no
poder dormir por:

— Echar de menos su familia

— Preocupacioén por no ir al colegio y perder clases
— Sentirse solos

* 50% encontraba incomoda la cama del
hospital

e 70% molesto por control de signos vitales en
la noche

Meltzer et al. Ped Nurs 2012; 8: 64-71









Intervenciones con padres

Mala higiene de sueio en 70-90% de los
padres de ninos enfermos hospitalizados

— Miedo a no saber que pasa en la noche con sus
hijos

— Incomodidad de dependencias

— Preocupacion por trabajo y su casa

_UzZ excesiva

Ruidos molestos

~alta de privacidad
Stremler et al. Int Critical Care Nurs 2011; 27: 37—45



Ambiente hospitalario

 Ruido

— Frecuentemente mas de 110 dB en salas
pediatricas

— Peor en unidades de cuidado intensivo
— Cerrar puertas

— Evitar risas y visitas excesivas

— Respetar horarios y ritmo circadiano

— Tapones de oidos



Ambiente hospitalario: luz
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Impacto terapia con luz
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Interrupciones de sueno por
personal

At Bedtime Middle of the Night In the Morning

40%

20%

10%

M Vital signs ™ Medications

Lab Draws n the Room

Crawford et al. JONA 2019; 49 (5):273-279.



A qualitative study of sleep quality in children
and their resident parents when in hospital

17 co-sleeping padres de 16 ninos
3—-12 anos

Entrevista estructurada referente a calidad de
sueno

Quejas:
— Ruidos de monitor
— Ruidos de personal riendo y hablando en la noche

— No preocupacion por parte del personal respecto a

suefo de padres ni pacientes.
Stickland A, et al. Arch Dis Child 2016;101:546-551



Ruidos en un servicio de pediatria
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Crawford et al. JONA 2019; 49 (5):273-279.



Characteristics of the Nighttime Hospital Bedside Care
Environment (Sound, Light, and Temperature) for Children with
Cancer

Ruido nocturno fue 49.5 dB (SD=3.1; 34.6—84.8
dB).

Mavyor ruido y luz al comenzar los turnos
nocturnos

Ruido influia en calidad de sueno(F=50.42, p<.01)
Exposicion a luz nocturna (F=12.43, p<.01)

Linder et al. Cancer Nurs. 2011 ; 34(3): 176-184



Sleep of critically ill children

A systematic review

in the pediatric intensive care unit:
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Sueno en UCI pediatrica

1) Children in the pediatric intensive care unit (PICU) are
exposed to many risk factors for sleep loss and

disruption, including sedative medications, which are

often increased to improve the subjective assessment

of sleep;

2) Observational studies of children in the PICU demonstrate
that critically ill children experience decreases in

slow wave sleep and REM sleep, and subjective assessments
do not correlate with objective measures

such as polysomnography;

3) Noise is a major component of the environmental factors
that may contribute to sleep loss and disruption



Farmacos

TABLE 5
Food and Drug Administration-Approved Dnsgs for Insomnia
Half-Life Dt Peak Effect
Dirsgs Adult Dose [mg) (hoouersf® [mimutes) {honars) Major Effects/Clinical Comments
Bzhts Canstion in elderly patients. Tolerance o BzRAs develop o the
sedative, hypoatic, and antoomvulant efiects.

Estazaam [ProSom) 1=2 10-24 6 0515 Short-term 7=10 days| treatment for frequent arowsaks, eady
mgming awakening. Not 2 useful for sleep onset Avodd in
patients with O5A. Caution in eldery patients, Hver dseise,
High doses can cause respiratory depression

Flurazepam (Dalmane} 1530 47-100 1520 35 In general, avoid in hespital ived medical patients, especially
elderly mients

Quaaze pam (Doral| 515 =114 15 In general, avodd in hospitalized medical patlents, especially
elderly patients

Teermaze pam [Resstorl) 1530 16 2-3 Short-term (7-10 days) wreatment for sleep onset and
maintenanoe. Doses =30 myg iday: moming grosginess,
e, headache, and vivid dreaming.

Trizzotam {Halcion) 11%5-025 L343 15-30 175 Maximum dose & 05 mg. Short-tem (7-10 days) treamment.
Bapid greset; should be in bed when taking medication.
Contralndicated with ataranavir, ketoconaeole, iraconasde,
nefarodone, ritonavir.

Noo-BzhAs

Eszopd clone {Lunesta) 23 &3 1 In eddery: difficulty falling asleep, ten initial: | mg magmem
2 mg. Difficulty stayingasdesp: 2 mg. Rapid onset; should be
i tebd when taking medication. For faseer sleep onset, do mot
ingest with high-fal Bods No telerance after § months.

Zaleplon {Sorata) 5-20 1 Rapid 1 Short-term (7-10 days) reatment for falling asleep and/or next-
day wakefulnes b cruclal (eg, shift workers).

Topidone (Imovane) 5-15 38465 (5-10 30 <2 Transient and short-term (7-10 days) treatment.

in elderdy) Contraindicated in svere respiratory impainment. Caution in

Tiver disease and depression; elderly prone to side effects
Anticholinergle agents may | plasma level

Zolpidem (Amixen) 3= L4435 kLl 2 Short-term (7-10 days) trestment for sleep onset and
mintenanie. Rapid onsel; should be in bed when taking
medication. For fister sleep onset, do not ingest with Tood.
Mo tolerance afer 50 weeks

Melatomnin agonist

Ramelton (Rosrem) i 1-2 kL] 1-15 Fuor sheep onser. For faster sleep onset, do not ingest with high-

fat foods. No tderance. Contraindicated with fvoxanine.

Abbrevistions: |, increase |, deoveans: PieRlAs, hermndiazepines; Non-BeRda, mon-hearg odisepines; (54, obamocie seep apnex SWA slow wiave sleae The, half-Bie of TST. TST, il sleep time.




Farmacos: resumen

Uso limitado en ninos

Melatonina

Evitar uso de sedantes y benzodiazepinas
Interacciones medicamentosas



Tareas a investigar...

* Preguntar por sueio en hospitalizados!
* Reducir intervenciones

* Horas de sueno no son adecuadas en
pacientes hospitalizados

* Pesquisa especialmente en ninos con
enfermedades predisponentes

* Evaluar intervenciones no farmacologicas
* No olvidar a las madres y padres



