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Sleep is vital. 
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Sleep is vital. 

It is the third most critical element for survival, 

after air and water.

I heard this on TED talk by Ying Hui-Fu, PhD, and although I knew it to be true, as a practicing sleep 
neurologist for >25yrs, it still struck me as profound.
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Normal sleep.  Duration and ‘architecture’ 

Normal sleep, for most of us, is 7 hours or so of nocturnal sleep in one relatively uninterrupted episode. 

Most of us enjoy quick sleep onset, referred to in the sleep literature as sleep latency,
 with good continuous sleep without awakening (sleep efficiency) 
  and have >30  minutes of slow wave (deep) sleep [SWS; N3] and dream sleep (REM). 
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Normal sleep/  N3 or SWS /  glymphatic system
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Polysomnogram (PSG)

Increase ‘arousals’ or near awakenings

Obstructions of airway

O2 desaturations

Multi sleep stage changes; no N3 or R 

Hx:



CPAP titration 

N3 and R rebound

Osa early in night 

desats early in night 

PAP pressures not shown:
 __-----
      ___   ---- 
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Alzhe imer’s Parkinson's  Stroke  
Prevalence  US: 7m; La: 70k
Poor s leep as  risk yes
Interventions  available  Yes  
Do our inte rventions  matte r ? yes
Can we harm? yes

1 9



Less  total s leep time 
Lower s leep efficiency
Longer s leep latency 
Less  REM and N3/  SWS
Lower K complex dens ity  

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

of dementia   Sabia. Nat Comm 2021
• Obstructive  s leep 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

2 5



Sleep and Alzheimer’s 
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Wang C, e t al Neuropsychopharmacol 2020
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Noble W and Spires-Jones TL. Sleep well to slow Alzheimers 
progression? Science 2019;363:813–814.

AD/sleep: risk 



AD/sleep: risk 
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Whitehall 2 study 
N=7959
If slept <6h, (compared to >7h) 
risk of dementia greater by 30%

 Sabia et al Natur Commun 2021



AD/sleep: risk 

Obstructive sleep apnea (OSA) increases risk of  various neurodegenerative dementias 
including:

• AD;  Hazard ratio 1.3
• PD dementia; Hazard ratio 1.5
• LBD;  Hazard ratio 2.1

    Guay Gagnon et al. J Sleep Res 2022
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• Cpap adherence is associated with lower odds of incident Alz’s diagnosis (OR 0.65) 
 J Amer Ger 2013 
• Prolonged cpap use associated with delayed age at MCI onset, reduced progression to 

Alz’s ds., and slower cognitive decline 
 Shieu, Neurol 2022
BUT- 
• Adherence an issue; 
  predictors of poor adherence included 
   apo e 4 status 

   unmarried pt’s 

3 0
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A regular afternoon exercise program 

 (specifically, in a trial by Venturelli et al, 1 hour of walking with a caregiver) 

has been demonstrated to reduce cortisol levels and simultaneously reduce sundowning behaviors.

Venturelli M,  et al. J Alzheimers Dis 2016;53(4):1631–1640.



• Benzo’s or Z-drugs in dementia pt increase fall risk and hip fx risk (RR 3.1) 
 J Amer Ger 2013 

• Higher dose z- drugs increase stroke risk in dementia pt’s (HR 1.9)
BMC 2020

• Recommendations are to instead use melatonin, trazodone, or orexin antagonists  
(Cochrane)
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AD/sleep: can we harm? 
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Alzhe imer’s Parkinson's  Stroke  
Prevalence  US 1m; La 4k
Poor s leep as  risk yes
Interventions  available  yes
Do our inte rventions  matte r ? yes
Can we harm? yes  
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Parkinson’s 

36

SLEEP Kryger et al 



Parkinson’s 

37

PD pt’s  have  increased prevalence  of 
• insomnia, 
• dis rupted s leep, 
• or other s leep problems  (>60% ) 

Can have  daytime  s leep attacks  made  worse  
by dopamine  agonis ts  

1/3 at leas t 1 RBD episode  per week 
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PD/sleep 

Less  TST
Longer s leep latency
Less  N3
Less  REM 
More  WASO  



Sleep and Parkinson’s; narcolepsy ‘lite’
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Hcrt/orexin cell loss
 Thannickal et al. Brain 2007 



REM behavior disorder (RBD)

40

• MSA  up to 90% *
• DLB  up to 80% *
• PD  25-50% *
• PSP  20-30% *
• HD  8% *

Bed partner safe ty
Melatonin; Clonazepam
Antidepressants  may cause  or worsen 

Male  > female  

*OE



Parkinson’s

• About 50%  of PD pt’s  >/= 2 SOREMs
• 70%  if they hallucinate

Stone et al. PRACTICAL NEUROLOGY SEPTEMBER/OCTOBER 2025
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In a s tudy of over 6k pd  pts  15%  had had mva.  
   meindorfe r e t al mov d.o. 2005
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PD /  Sleep: can  we help? 
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Studies  of DBS w various  targe ts  show improvements  in s leep

CPAP helps   RBD 

And, of course  he lps   excess ive  daytime s leepiness  
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ESS improved; TST and TiB improved but not 
s leep e fficiency



4 6



4 7



4 8

Prospective  cohort s tudy
140 pt’s  w PD; 51%  OSA (AHI>5); PAP naïve
Among PAP wearers  50%  adherent (70%  nights  >4h)
Average  ahi among OSA pt 25/h
O2 desat nadir .80 vs  88.4 and %  time sats  <.90 was  8.4%  vs  2.1%
OSA pt had less  SWS (N3) and REM 

 



PD plus OSA pt’s 

• were  heavier BMI 27.4 vs  25.9
• Slower TUGT  11.8 vs  10.5
• Worse  EDS w ESS 10.9 vs  8.4
• Greater pain KPPS 13.5 vs  11.0
• Worse  cogn MoCA 24.4 vs  25.8

• At base line  
• had higher CSF pro inflamm and neurodeg biomarker leve ls  IL-1b, 

IL-18
• higher se rum IL-6, CRP 3.8 vs  2.4
• Had higher glial activation markers  (GFAP, S100b, NfL)
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PD plus OSA pt’s

• AHI and O2 desaturation severity corre lated with inflammatory 
activation and neuroaxonal damage

• Higher IL-6 leve ls  corre lated with worse  UPDRS scores  
• NfL was  the  s tronges t predictor of gait and pos tural dysf with a 

robus t assoc with longer TUG times
• CRP and IL-6 leve ls  were  assoc with more  severe  fatigue  
• S100B leve ls  assoc with pain 
• Higher NfL predicted lower MoCA
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PD plus OSA pt’s
CPAP adherence  
• was  associated with s ignificant decreases  in proinflammatoroy markers  

• annual reductions  in 
• IL-6
• TNFa
• CRP

In contras t nonadherent pt’s  had s table  or increas ing leve ls , particularly for 
CRP

NfL leve ls  remained s table  in adh group but incr s ignif in nonadh group
Indicating that CPAP adher may attenuate  or prevent neuroaxonal injury 
progress ion 5 1
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Alzhe imer’s Parkinson's  Stroke  
Prevalence  US 6m; La 75k
Poor s leep as  risk yes
Interventions  available  yes
Do our inte rventions  matte r ? yes
Can we harm? ?
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Sleep and Ischemic Stroke, Intracranial hemorrhage 
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Koo DL, e t al J  Stroke  2018
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PAP in  acute stroke 
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Iatrogenia in  sleep care in  AD PD stroke

• Benzo’s  and z drugs  ‘across  all 3 conditions’ 
• DA’s  in PD ‘a double-edged sword’  [s leep attacks]

• SSRI’s  ‘trigger or worsen’ RBD 
• Anticholinergics  ‘cognitive  sabotage’ 
• Antipsychotics : 6mo NNH ranges  from (26) Haldol to (50)  que tiapine
• Circadian dis ruption from hospital environment and medications  
• Donepezil can cause  or worsen insomnia, nightmares , leg cramps
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6mo NNH ranges  from (26) Haldol to (50)  que tiapine



Alzhe imer’s Parkinson's  Stroke  
Prevalence  US: 7m; La: 70k 1m; 4k 6m; 75k
Poor s leep as  risk yes yes yes
Interventions  available  yes yes yes
Do our inte rventions  matte r ? yes yes yes  
Can we harm? yes yes
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Optimal sleep is therapeutic,
 and we can help. 
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Thank you

kevin.hargrave@ochsner.org
kh@cnsclinic.ne t 
(337)351-5885 

mailto:kevin.hargrave@ochsner.org
mailto:kh@cnsclinic.net


Daniela Grimaldi. Arteriosclerosis, Thrombosis, and Vascular Biology. Sleep-Aligned Extended Overnight Fasting Improves Nighttime 
and Daytime Cardiometabolic Function, Volume: 46, Issue: 4, Pages: e323355, DOI: (10.1161/ATVBAHA.125.323355) 

Lagniappe
s tudy jus t published on s leep res tricted eating he lping metabolic parameters  
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