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ICD-11® Chapter 07 Sleep-wake
Insommnia disorders

IR R

disorders (BAFEII AL X iz fEo7)

7A00 Chronic mnsomnia
7A01 Short-term insomnia

Hypersomnolence disorders

AR ARAE #

7TA20 Narcolepsy
7A20.0 Narcolepsy. Type 1
7A20.1 Narcolepsy, Type 2
7A21 Idiopathic hypersomnia
7A22 Kleine-Levin syndrome
7A23 Hypersomnia due to a medical condition
7A24 Hypersomnia due to a medication or substance

7TA25 Hypersomnia associated with a mental disorder
7A26 Insufficient sleep syndrome

Sleep-related breathing disorders

R ST I o

7A40 Central sleep apnoeas
7A40.0 Primary central sleep apnoea
7A40.1 Primary central sleep apnoea of infancy
7A40.2 Primary central sleep apnoea of prematurity
7A40.3 Central sleep apnoea due to a medical condition with Cheyne-Stokes breathing
7A40.4 Central sleep apnoea due to a medical condition without Cheyne-Stokes breathing
7A40.5 Central sleep apnoea due to high-altitude periodic breathing
7A40.6 Central sleep apnoea due to a medication or substance
7A40.7 Treatment-emergent central sleep apnoea
7A41 Obstructive sleep apnoea
7A42 Sleep-related hypoventilation or hypoxemia disorders
7A42.0 Obesity hypoventilation syndrome
7A42.1 Congenital central alveolar sleep-related hypoventilation
7A42.2 Non-congenital central hypoventilation with hypothalamic abnormalities
7A42.3 Idiopathic central alveolar hypoventilation
7A42 4 Sleep-related hypoventilation due to a medication or substance
7A42.5 Sleep-related hypoventilation due to medical condition
7A42.6 Sleep-related hypoxemia due to a medical condition

Curcadian rhythm sleep-wake disorders

DRI R e

7TA60 Delayed sleep-wake phase disorder
7A61 Advanced sleep-wake phase disorder

TA62 Trregular sleep-wake rhythm disorder

7A63 Non-24 hour sleep-wake rhythm disorder

7A64 Circadian thythm sleep-wake disorder, shift work type

7A65 Circadian rhythm sleep-wake disorder, jet lag type

Sleep-related movement disorders

R B i

7TAR0 Restless legs syndrome

7ARI Periodic limb movement disorder

7AR2 Sleep-related leg cramps

7TA83 Sleep-related bruxism

TA84 Sleep-related rhythmic movement disorder

7A85 Benign sleep myoclonus of infancy

7AS86 Propriospinal myoclonus at sleep onset

7TARB7 Sleep-related movement disorder due to a medical condition

7A88 Sleep-related movement disorder due to a medication or substance

Parasomnia disorders

HERR R (AR

7B00 Disorders of arousal from non-REM sleep
7B00.0 Confusional arousals
7B00.1 Sleepwalking disorder
7B00.2 Sleep terrors
7B00.3 Sleep-related eating disorder
7B01 Parasomnias related to REM sleep
7B01.0 REM sleep behaviour disorder
7B01.1 Recurent isolated sleep paralysis
7B01.2 Nightmare disorder
7B02 Other parasomnias
7B02.0 Hypnagogic exploding head syndrome
7B02.1 Sleep-related hallucinations
7B02.2 Parasomnia disorder due to a medical condition
7B02.3 Parasomnia disorder due to a medication or substance

AL E. IR - R EEEE (Sleep—-wake
Disorders) . ¥5#P#kat 2022;124:192-7.



Insomnia disorders 7A00 Chronic insomnia

A HRFEEE 7A01 Short-term insomnia
Hypersomnolence disorders 7A20 Narcolepsy
AR i BRE 7A20.0 Narcolepsy. Type 1

7A20.1 Narcolepsy. Type 2
7A21 Idiopathic hypersomnia
7A22 Kleine-Levin syndrome
7A23 Hypersomnia due to a medical condition
7A24 Hypersomnia due to a medication or substance
7A25 Hypersomnia associated with a mental disorder
7A26 Insufficient sleep syndrome

Sleep-related breathing disorders 7A40 Central sleep apnoeas
e AR B R o I [ i 7A40.0 Primary central sleep apnoea
7A40.1 Primary central sleep apnoea of infancy
7A40.2 Primary central sleep apnoea of prematurity
7A40.3 Central sleep apnoea due to a medical condition with Cheyne-Stokes breathing
7A40.4 Central sleep apnoea due to a medical condition without Cheyne-Stokes breathing
7A40.5 Central sleep apnoea due to high-altitude periodic breathing
7A40.6 Central sleep apnoea due to a medication or substance
7A40.7 Treatment-emergent central sleep apnoea
7A41 Obstructive sleep apnoea
7A42 Sleep-related hypoventilation or hypoxemia disorders
7A42.0 Obesity hypoventilation syndrome
7A42.1 Congenital central alveolar sleep-related hypoventilation
7A42.2 Non-congenital central hypoventilation with hypothalamic abnormalities
7A42.3 Idiopathic central alveolar hypoventilation
7TA42 4 Sleep-related hypoventilation due to a medication or substance
TA42.5 Sleep-related hypoventilation due to medical condition
7A42.6 Sleep-related hypoxemia due to a medical condition




Circadian rhythm sleep-wake disorders

#E B VA LRER - R EEREE

7A60 Delaved sleep-wake phase disorder

7A61 Advanced sleep-wake phase disorder

TA62 Irregular sleep-wake rhythm disorder

7A63 Non-24 hour sleep-wake rhythm disorder

7A64 Circadian rhythm sleep-wake disorder. shift work type
7A65 Circadian rhythm sleep-wake disorder. jet lag type

Sleep-related movement disorders

e pE G Bl

7ARO Restless legs syndrome

7A81 Periodic limb movement disorder

7TAR2 Sleep-related leg cramps

7AR83 Sleep-related bruxism

7A84 Sleep-related rhythmic movement disorder

7AR8S Benign sleep myoclonus of infancy

7AR6 Propriospinal myoclonus at sleep onset

7AR87 Sleep-related movement disorder due to a medical condition

7A8S Sleep-related movement disorder due to a medication or substance

Parasomnia disorders

IR eyl PEE %

7B00 Disorders of arousal from non-REM sleep
7B00.0 Confusional arousals
7B00.1 Sleepwalking disorder
7B00.2 Sleep terrors
7B00.3 Sleep-related eating disorder
7B01 Parasomnias related to REM sleep
7B01.0 REM sleep behaviour disorder
7B01.1 Recurrent 1solated sleep paralysis
7B01.2 Nightmare disorder
7B02 Other parasomnias
7B02.0 Hypnagogic exploding head syndrome
7B02.1 Sleep-related hallucinations
7B02.2 Parasommia disorder due to a medical condition
7B02.3 Parasomnia disorder due to a medication or substance
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SLEEP DURATION RECOMMENDATIONS

HOURS OF SLEEP
012 3 4 5 6 7 8 9 10 1112 13 141516 17 18 19 20 21 22 23 24

1» ,gfl“ktt#ft

NEWBORN INFANT TODDLER PRE-SCHOOL SCHOOL AGE YOUNG ADULT OLDER ADULT
0-3 months 4-11 months 1-2 years 3-5 years 6-13 years 14- :;- years 18-25 years 26 -6 year-s 65+
- Recommended - May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshkowitz M, The National Sleep Foundation’s sleep time duration rec u:mul.jall ms: methodelogy and results summary, Sleep Health (2015).
http://dx.doiorg/10.1016/j.sleh 2014.12. 010
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Natural Sleep and Its Seasonal  Yetish etal.find that hunter-
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Moonstruck sleep: Synchronization of human sleep
with the moon cycle under field conditions
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[4.4t0 2.2], P=3 x 107’; fig. S5 and Supplementary Text). Changes
in each participant’s sleep duration across the lunar cycle ranged
from 20 to more than 90 min and did not differ considerably be-
tween groups {mean duration change in minutes [95% confidence
interval (CI)]: Ru-NL, 46 [36 to 56]; Ru-LL, 52 [41 to 63]; Ur, 58
[50 to 67]}. Changes in the onset of sleep varied from 30 to 80 min
(Ru-NL, 29 [17 to 41]; Ru-LL, 32 [20 to 43]; Ur, 32 [24 to 40]). Thus,

Full New Ful New
Night in cycle

Casiraghi et al,, Sci. Adv. 2021; 7 : eabe0465 27 January 2021
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Impact of sleep debt on metabolic and endocrine function

Summary

Background Chronic sleep debt is becoming increasingly __

common and affects millions of people in more-developed
countries. Sleep debt is currently believed to have no
adverse effect on health. We investigated the effect of sleep
debt on metabolic and endocrine functions. |

Methods We assessed carbohydrate metabolism, thyrotropic
function, activity of the hypothalamo-pituitary-adrenal axis,
and sympathovagal balance in 11 young men after time in
bed had been restricted to 4 h per night for 6 nights. We
compared the sleep-debt condition with measurements taken
at the end of a sleep-recovery period when participants were
allowed 12 h in bed per night for 6 nights.

Findings Glucose tolerance was lower in the sleep-debt
condition than in the fully rested condition (p<0-02), as were
thyrotropin  concentrations  (p<0-01). Evening__cortisol
concentrations_were raised (p=0-0001) and_activity of the

Sympathetic nervous svstem was increased in the sleep-debt
condition (p<0-02).

Interpretation Sleep debt has a harmful impact on
carbohydrate metabolism and endocrine function. The effects
are similar to those seen in pormal ageing and, therefore,
sleep debt may increase the severity of age-related chronic
disorders.

Lancet 1999 354: 1435-39
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O 1: Arch Intern Med 2009 Jan 12;169(1):62-7. INTERNAL MEDCINE Links

7Sleep habits and susceptibility to the common cold.

Cohen 5, Dovle W], Alper CM, Janicki-Deverts D, Turner EE.

Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen®cmuedu

BACKGROUNLY: Sleep quality is thought to be an important predictor of immunity and, in turn, susceptibility to the
common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range, 21-55 years)

volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
association with sleep efficiency was also graded: participants with less than 92% efficlency were 5.50 times (95% CI
2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
exposure to a rhinovirus were associated with lower resistance to illness.
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Science. 2009 Sep 24. [Epub ahead of print] Amyloid-{beta} Dynamics Are Regulated by Orexin and the
Sleep-Wake Cycle. Kang JE, Lim MM, Bateman RJ, Lee JJ, Smyth LP, Cirrito JR, Fujiki N, Nishino S,
Holtzman DM.



.//'

Para-arterial
CSFinflux ———

Neuron \}._{ y

Para-
arterial
space

AQP4

K \ ee o
Astrocyte_~7

'y, \ - = : > *:"' e Para-
vascular | & = B A LS ~ N | venous
endfeet (AN = T i - ® o efflux

Convective glymphatic fluxes of CSF and ISF propel the waste products of neuron

metabolism into the paravenous space, from which they are directed into lymphatic vessels

and ultimately return to the general circulation for clearance by the kidney and liver.

Nedergaard M. Science 2013 340 (6140) 1529-30.
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Short sleep duration is
associated with
reduced leptin,
elevated ghrelin, and
iIncreased body mass
index.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of average nightly
sleep afier adjustment for age and sex. Average nightly sleep values
predicting lowest mean BMI are represented by the central group.
Average nightly sleep values outside the lowest and highest intervals
are included in those categories. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-
mhject correlation.
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Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on
food desire in the human brain.Nat Commun. 2013 Aug 6;4:2259.
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Fatigue, alcohol and MATURE | WOL 388 | 17 FULY 1997
performance impairment  pawsonA, & Reid K.  p.235
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Graphical abstract

"5-minute carrying, 5- to 8- minute sitting before bed"

crying hard

5-minute carrying Waiting 5 to 8 minutes
soothes crying infant before laydown may
and promotes sleep reduce infant awakening
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Note: This result does not address any long-term improvement of sleep regulation.
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The Relationship between Autism Spectrum Disorder
and Melatonin during Fetal Development
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Figure 1. Maternal melatonin crosses the placental barrier to entrain the fetal circadian rhythm. Thus
melatonin is present in the fetal brain prior to the maturation of the fetal pineal gland. After crossing
the placenta, melatonin entrains the fetal circadian rhythm, maintains the normal sleep pattern, anc
protects the fetus from neurodevelopmental disorders such as ASD.
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Figure 2. The beneficial roles of maternal melatonin that travels from mother via placenta to the fetus.
The functions of melatonin in neuroprotection and circadian entraining may reduce the risk of ASD.
Normal melatonin concentrations during pregnancy contribute to neuroprotection and the normal
neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable
central nervous system. Additionally, as adequate melatonin levels maintain the normal sleep pattern

and circadian rhythm, normal melatonin secretion may also elicit neurodevelopment.
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Fig. 1. Levels of maternal serum
melatonin during the night (solid line)
and day (dotted line) in normal singleton
pregnancy. Values aremeans=*S.E.M. for
the number of patients indicated beside
each point. Daytime levels below the
lower limit (5.6 pg/ml) of the assay were
excluded fromthe analysis. *P < 0.01
compared with the non-pregnancy values,
<24-week values, or puerperium values.
**P < 0.05 compared with the 24—-28-
week value. From Nakamura Y, Tamura H,
Kashida S, Takayama H, Yagamatay,
Karube A, et al. Changes of serum
melatonin level and its relationship to
feto-placental unit during pregnancy. J
Pineal Res 2001;30:29-33.
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Figure 1. Maternal melatonin crosses the placental barrier to entrain the fetal circadian rhythm. Thus
melatonin is present in the fetal brain prior to the maturation of the fetal pineal gland. After crossing
the placenta, melatonin entrains the fetal circadian rhythm, maintains the normal sleep pattern, anc
protects the fetus from neurodevelopmental disorders such as ASD.

Molecules 2018, 23, 198; doi:10.3390 /molecules23010198

&
; HCO
Melatonin v w‘g o . o e e .,
| . ;’ The roles of maternal melatonin travels from mother via
""""""" ¢ |placenta to the fetus are.....
Oxidative stress | Circadian entrainment
. CNS vulnerability | Normal sleep pattern
E . Normal neural
. Neuroprotection T
- development
0'.
l“ +*
SV Reduce
o et .
“'o‘ .
4 ‘.
* 0' ’.
BT L LLLLLLL AT L
Pineal gland

. Placenta

Figure 2. The beneficial roles of maternal melatonin that travels from mother via placenta to the fetus.
The functions of melatonin in neuroprotection and circadian entraining may reduce the risk of ASD.
Normal melatonin concentrations during pregnancy contribute to neuroprotection and the normal
neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable
central nervous system. Additionally, as adequate melatonin levels maintain the normal sleep pattern

and circadian rhythm, normal melatonin secretion may also elicit neurodevelopment.
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Possible neuronal mechanisms of sleep disturbances in patients with

autism spectrum disorders and attention-deficit/hyperactivity disorder

Jun Kohyama

Tokyo Bay Urayasu Ichikawa Medical Center, Japan
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I Kohyama /Medical Hypotheses 97 (2016) 131-133
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Conclusion

Three neuronal mechanisms (increased orexinergic system
activity, reduced 5-HT and melatonergic system activity, REMS
reduction) are presumed to be involved in insomnia in both ASD
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Fig. 1. Schematic illustration of the neuronal mechanisms which may underlie insomnia in patients with ASD and ASDHD. Number represents three presumable neuronal
mechanisms involved in insomnia in both autism spectrum disorders and attention deficit hyperactivity disorder.
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