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 OSA 
A  Age, alcohol, Alzheimer’s ds
B Bruxism 
C Caffeine/adenosine, Cancer, Carpal tunnel syndrome, circadian, Cluster HA, CPAP
D Diabetes 
E EEG, Epilepsy, Epworth Sleepiness Scale; eugeroic 
F fibromyalgia 
G ghrelin 
H sleep Hygiene, hypothalamus 
I insomnia, INSPIRE, inflammation 
J Joe (the fat boy from Pickwick papers) 
K Kleine Levin syndrome 
L lark vs owl; Leptin 
M migraine; MS
N narcolepsy; nicotine; night terrors; 2017 Nobel prize 
O orexin; OSA;
P Parkinson’s ‘PD’; PLMD; PDEi 
Q Quviviq etc 
R REM Behavior d.o. ‘RBD’; RLS
S shift work; stroke 
T telomeres
U uvula; UPPP; UARS 
V valerian 
W Wisconsin sleep cohort study 
X eXercise 
Y youth 
Z z drugs; zeitgebers; zhuzh
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Obstructive sleep apnea (OSA)

800#
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AHI (apnea hypopnea index)

Apnea (lack of breath)
  Hypopnea (shallow breath accompanied by 
     desaturation of O2)

 ‘AHI’
  Normal 0-4/hour

   Mild obstructive sleep apnea 5-14/hr

    Moderate OSA 15-29/hr

    Severe OSA >30/ hr
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Obstructive sleep apnea (OSA)
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SLEEP Kryger et al 



A series of observations from my sleep center 2016

• average Epworth 10

• 2/3 had HTN

• Nearly half of pt’s had nadir O2 sat <80%, and 1/3 had >15 m of O2 <88%

• 1/5 had no REM and of those wo REM all had HTN
• of those wo REM, overall AHI’s were twice as bad as their cohorts 
• those wo REM also had less SWS [24minutes vs 80m]
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Sources of Cost for Undiagnosed OSA

Comorbidities 
& Mental 

Health

Hypertension
Heart Disease

Diabetes
Asthma/Breathing Disorders

Insomnia
Depression/Anxiety/Mental Health

$5.4 B

$6.4 B
$2.6 B

$2.1 B
$7.1 B

$6.7 B

$30.0 B

Includes cost of 
healthcare services,  

medication, and 
quality of life.

Motor 
Vehicle 

Accidents

Commercial

Non-Commercial

$19.1 B

$7.1 B

$3.5 B

$199M

$15.6 B

$26.2 B

Includes medical costs, 
emergency services, 

property damage, lost 
productivity, and monetized 

quality adjusted life years 
(QALYs) incurred by 

company, insurer, victims, 
government and others.

Fatal
Non-Fatal

Fatal

Non-Fatal

$6.9 B

Includes fatal and non-fatal accidents. Includes 
medical costs and lost productivity.Workplace Accidents $6.5 B

Lost Productivity $86.9 B Productivity

Absenteeism

$83.1 B

$3.8 B

© American Academy of Sleep Medicine 2016



Hypertension Severity
Before and after sleep apnea treatment 

Hospital visits for HypertensionHypertension seriousness before 
and after treatment of OSA

Base: n=288 (Percentages under 3% are not shown for transparency).

6% 4%

10%

40%

14%

32%

36%

12%

43%

Before Today

1 - Not Serious

2

3

4

5 - Life
Threatening

81%

6%
5%

7%

Zero Once Twice Three times Four or more times

88%

4% 4%

Before Since Treatment

Mean: 1.5 Times Mean: 0.8 Times

© American Academy of Sleep Medicine 2016



Diabetes Severity
Before and after sleep apnea treatment 

Diabetes seriousness before and after 
OSA treatment

4%

17%
11%

38%

28%

24%

35%

17%
26%

Before Today

1 - Not Serious

2

3

4

5 - Life
Threatening

Base: n=111 (Percentages under 3% are not shown for transparency).

Diabetes related hospital visits before and 1 year after OSA 
treatment

69%

9%

9%

4%
9%

Zero Once Twice Three times Four or more times

81%

6%
4%

6%

Before Since Treatment

Mean: 2.8 Times Mean: 1.5 Times

© American Academy of Sleep Medicine 2016



OSA Treatment Has a Major Impact on Comorbidities
After one year, patients surveyed state OSA treatment delivers…

Hypertension •41% report blood pressure improvement
•17% report decrease in medication usage

Diabetes •31% report improved HbA1c 
•14x increase in “good quality” sleep

Asthma & 
Breathing 
Conditions

•54% report improved respiratory function
•70% increase in patients reporting symptoms as mild
•8x increase in “good quality” sleep

© American Academy of Sleep Medicine 2016



OSA Treatment Has a Major Impact on Comorbidities

ZZZ

After one year, patients surveyed state OSA treatment delivers…

Insomnia •7x increase in good quality sleep
• Decline from 54% to 1% reporting “very bad” quality sleep

Depression, 
Anxiety and 
Mental Health

•12x increase in “good quality” sleep
•4x reduction in reported life threatening mental health 
condition
•49% report improved mental health

Heart Disease
•56% report reduced heart disease risk
•5x decrease in self-reported life-threatening heart disease 
• Decline from 50% to 3% reporting “very bad” quality sleep
• Increase from 0% to 26% reporting “very good” quality sleep

© American Academy of Sleep Medicine 2016



Benefits of Treatment: 
The “Triple Aim”

Beyond economics and cost savings, imagine what the U.S. would be like if all 
29.4 million people with OSA received treatment…

Providers
•Aligns with population health incentives

•Improved outcomes increases profit in a value-based healthcare system 
•Lowers healthcare utilization and reduces admissions

Patients
• Improves health and 

life expectancy
• Increases 
productivity

• Increases quality of 
life

• Improves 
relationships

Payors/ Employers
• Reduces costs long-

term
• Increases 
productivity

• Lowers accident 
rates and liability 

costs

© American Academy of Sleep Medicine 2016







AGE
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alcohol / etoh

Alcohol probably impairs sleep quality more than any other factor we can control.  
Don't confuse the drowsiness it produces with quality sleep.



Alzheimer’s / dementia 

Risk of dementia with sleep conditions:
• Chronic sleep deprivation <6hr was associated with a 30% 

increased risk of dementia   Sabia. Nat Comm 2021
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Alzheimer’s / dementia 
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Alzheimer’s / dementia / Apo E

Risk of dementia with sleep conditions:
• Chronic sleep deprivation <6hr was associated with a 30% 

increased risk of dementia   Sabia. Nat Comm 2021

• Obstructive sleep apnea ‘OSA’ associated with dementia 

Sleep conditions occurring in dementia patients:
• 50% of moderate to severe AD pt’s have sleep disturbances 
• AD pt’s have reduced SWS, REM and incr arousals, N1

• An association has been also found between the ApoE-ε4 allele and 
OSA.     Kadotani Jama 2001
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Bruxism

• 13% of population 
• Biological 
• psychological 
• exogenous 
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Caffeine   

• Adenosine antagonist (similar structure)
• Half life 6 h
• Cup of coffee 100mg caffeine; over half of 

American adults drank >300mg caffeine daily

• May reduce SWS but REM unaffected 
   SLEEP 2017

• Wikipedia says a tablespoon size of pure 
powdered caffeine could be lethal  

33
chemistryhelpcenter.org

‘an endogenous nucleoside’
inhibitory effect on Ach / so 'anticholinergic?'

a biomarker of sleepiness, accumulating during 
wakefulness in brain.

Adenosine 
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Cancer 

• Deranged or insufficient sleep could increase one’s 
cancer risk via an immune dysregulation link 

• Some studies show increased breast ca risk with night 
shift or alternating shift  work  SLEEP 2017
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Carpal Tunnel Syndrome  

• Symptoms often manifest during sleep 

• More common in pregnancy during sleep in part due to 
relaxin, and of course maybe in part due to weight gain

      SLEEP 2017 
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Circadian

• About a day 
• Aasm messages now talk about sleep and ‘circadian’ 

care 
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Cluster HA 

• 01-03 am
• Cluster pt’s have both an advance and a decrease in 

amplitude of melatonin secretion Pringsheim Can J Sci 2002
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CPAP

• Colin Sullivan had the idea for cpap 
after watching an endoscopic video by 
Christian Guilleminault 

• 1980 
• Vacuum cleaner motor 
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Diabetes 
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EEG

• Hans Berger 1929
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Epilepsy/ Seizures

Cpap decreased seizure 
frequency by 45%   Malow et al 2003



Epworth Sleepiness Scale 
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Eugeroic 

• Wake promoting / new term? 
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Fibromyalgia 

• sleep-related complaints are second only to pain
     SLEEP 2017
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Ghrelin 

• Sleep restriction associated with increased Ghrelin levels 
(orexigenic; increases appetite)    SLEEP p1311
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SLEEP p202



Glaucoma 

• OSA related to glaucoma 
Mcnab. the eye and sleep apnea sleep med rev 2007
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Glymphatic system
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Sleep Hygiene 

Peter Hauri PhD coined the term 1977
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Hypothalamus

• Lesion anterior hypothalamus and intractable insomnia
• Lesion posterior hypothalamus and intractable 

hypersomnia 
(1929 von Economo dorsal hypothalamus "sleepy sickness")
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Insomnia
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INSPIRE
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inspiresleep.com

CPAP intolerant
Ahi 15-65
BMI <35
DISE (Drug Induced Sleep Endoscopy)



Inflammation 

53Faraut et al 2012 



Joe 

Charles Dickens 
The posthumous papers of the Pickwick Club 
Joe the fat boy 
Obesity hypoventilation syndrome aka ‘Pickwickian’ 
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Kleine - Levin syndrome 

MacDonald Critchley in 1942 named condition KLS 
1925 5 pt’s  Kleine  Frankfurt

1935 more cases Levin  NY

Hypersomnia accompanied by 

• Adolescent onset (male predominate)

• Compulsive eating 

• Hypersexuality 

• Spontaneous resolution 
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Lark vs owl 
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Leptin 

• Sleep deprivation assoc with decreased levels of leptin 
    SLEEP p1311

57



Melatonin
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Migraine (HA) And Sleep 

• HA’s proximally related to sleep or upon awakening raise 
suspicion of sleep disorders 

• OSA has been assoc with awakening HA patterns
• Night time fluctuations of O2 saturation with 

hypercapnia, vasodilation, and increased intracranial 
pressure    Provini Neurol Sci 2006 
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MS And Sleep 

• patients with MS have objectively decreased sleep quantity 
and quality. 

• These changes are important because decreased sleep 
amount and increased sleep fragmentation may exacerbate 
alterations in autoimmune processes.
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Neuropathy 

• In diabetics with autonomic neuropathy ¼ has OSA 
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Nicotine 

• Nicotinic AchR’s
• Elimination half life 2.5 h
• Transdermal nicotine increases wake and decreases 

REM 
• Withdrawal disrupts sleep 
• Nicotine patches may cause nightmares 
• Does not help OSA but keeps obese nonsmoker OSA pt’s 

awake    Davilla et al AJCCRM 94
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Night Terrors  

• Prepubertal age 5-7 typical 
• Only 1% or fewer adults 

• Deep sleep or N3 early in the night  
• Piercing scream 
• Intense fear 
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Orexin / (Hypocretin) 

• Orexis    Gr: appetite
• Elucidated 1998 
• Normal csf >200 pg/ml
• Low <110
• Low in narcolepsy type 1 
• PD pt’s w DA related sedation may have partial hypocretin defic 
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Parkinson’s 

PD pt’s have increased prevalence of 
• insomnia, 

• disrupted sleep, 

• or other sleep problems (>60%) 

Can have daytime sleep attacks made worse by dopamine 
agonists 

1/3 at least 1 RBD episode per week 

67



Parkinson’s 
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Periodic Limb Movement d.o. 
(PLMD)

• Pathophysiologically same as RLS 
but after sleep onset 

• SSRI’s worsen just as they do RLS 

72

Urge to move the legs
At rest or inactivity; worse at night 
Relieved partially at least by mvmt 

serum and csf ferritin (Earley 2005)

low brain iron stores by MRI and autopsy 
  (Allen 2001, Connor 2003)

Treat if ferritin <45

Restless Legs Syndrome 
(RLS) 



PDE inhibitors (ED tx) 
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Roizenblatt Arch Int Med 2006



Quviviq 

Orexin antagonists 
      FDA approv 
• suvorexant (Belsomra) Merck  2014
• lemborexant (Dayvigo) Eisai 2019
• daridorexant (Quviviq) Idorsia 2022
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REM behavior d.o. (RBD)
• MSA 90%

• DLB  80%

• PD  60%

• PSP  10%

• HD  8%

Bed partner safety

Melatonin; Clonazepam

Antidepressants may cause or worsen or could be helpful 

Male to female 9:1
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Shift work 

• Shift workers at increased risk of metabolic syndrome 
• Shift workers may be at increased risk of cancer
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Slide from LASM 2004
OSA and Stroke
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OSA and TIA/stroke awareness 

• Mean latency of stroke / TIA and dx of OSA was >4y

    Shulz et al Pneumologie 2000

Could be better now? [the above from my 2003 stroke osa talk]
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T, U, V, W, X, Y
Telomere shortening associated with poor quality sleep 
      SLEEP p37

Uvula; Uvulopharyngoplasty (UPPP)
Upper airway resistance syndrome (UARS)

Valerian (valeriana officinalis) 

Wisconsin sleep cohort study(ies)
709pt PSG’s, after 4yr OR HTN 3 if AHI >15

eXercise

Youth
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Z drugs 

• zopiclone first z drug approved Europe 1986

• Eszopiclone approved US 2004

• zolpidem (Ambien) approved US 1992 
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Zeitgeibers 

‘time givers’ or ‘time cues’ 
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Micoope.com
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Thanks 

 
kevin.hargrave@ochsner.org

kh@cnsclinic.net
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