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AImS

¢ Briefly summarize what we know — and
don't know — about sleep in pALS

¢ Spark discussion about the best methods
for evaluating and treating symptoms of:
Sleepr disoraered breatning inr MNDBD/ALLS




Background

¢ Diaphragm weakness exaggerates normal
physiology during REM sleep

— Suppression of intercostal and accessory.
muscles

— [Decreased lung velumes
— Upper ailrway: resistance

— [Decreased muscle tone in threat and UpPEr
alrWay.

— [Diaphragmidisplacement by abdominal
CONCERLS



Backgrounad

¢ Importance of restful, restorative sleep
— Psychologicall and emotional well-being

— Physiological health
¢ Cardiovasculardisease
¢ Diabetes Mellitus

= Quality: off lifie




Evaluation of sleep quality

¢ Patient-reported symptoms
— Feeling tired upon awakening
— Difficulty staying awake during the day
— Difficulty, concentrating or With memory.
— |Lack off ENERgY. OF INCreased fatigue
— MorRINg headaches

¢ Obtained onfinitial and all'stbseqguent
ClINIGVISIES



Evaluation of sleep quality

» Maintain high degree of suspicion of night
time diaphragm weakness with daytime
symptoms of poor sleep quality.




Evaluation of sleep quality

¢ \What is the best Symptom of early.
diaphragm weakness in MND/ALS?

¢ What Is the best Method of identifying
lURg muscle weakness and nIght time
nVvpoeventiation in MND/ALS?

o WhViIS thiSHmpoertant?



Treatment of hypoventilation

¢ Lung volume replacement with

noninvasive ventilation (NIV)

— AAN Updated Practice Parameter (2009)

— EENS Evidenced-based Guidelines and Practice
Recommendations (2005)

— Cochrane Review off nocturnal NIV iR chronic
nypoventilation (2009)

¢ lNcreasing suppert ior eanly Intervention
WIthENIVAGer dEcrease moerbidity, and
InCrease survival



What we don’t know

» What physiological measures of sleep are
the best predictors of hypoventilation in
PALS

¢ And wWhat Is the significance of these
MEeasuUres: IN assessing sleep guality: in
MND/ALS



Effects of NIV on sleep outcomes in
WINIDJTA RS

¢ Methods

— 12 subjects meeting CMS guidelines (US) for
initiation of NIV, (FVC < 50%), MIP. < - 60 cmH20)

— Home sleep study: before beginning NIV
— Home sleep study: with NIV
— Jiotal off 24° studies; (adequately: powered)

Katzberg, H: ATpilot study o the  effects ot NoN=INVasive
VENUation R SIEEP OULCOMES IN amyotrophiciateral Scleresis:,
20105 StanferdrUnmversity and Eorbes  Norr S Center
(Unpublished)



Effects of NIV on sleep outcomes In
MND/ALS

¢ Methods

— Primary outcome
¢ Change In minimum oxygen saturation

¢ Change infmean oxygdgen saturation:
¢ Apnea and nypopnea indexes
¢ SIEEP duality:

— Anousals

= RESUUISIEED:

= Sleeprarcnitectire((Stages)




Effects of NIV on sleep outcomes in
WINIDJTA RS

¢ Findings

— [mprovement in minimum: oxydgen saturation
with NIV use (/%) throughout night and
during REM

— Non-significant ImprovEMERL 1N Mean OXy.Jgen
saturation withrNIVouse ((1.5%)

— 8/ 12 patients had Improved Sleep; EffiCIENCY,



Effects of NIV on sleep outcomes in
WINIDJTA RS

¢ Outcomes

— No statistically: significant improvements in
secondary outcomes with NIV use

¢ LLack ofi stage 3 (restorative) sleep in MND/ALS with
or without NIV tse

& Apnea Index
o Hypopnea Index

o NIViUuse did net Improve sleep: arousals, restitl sieep;
O eVverallfsieeprarchitectire

(@lIFpatientsrablertoruse NIVAS 4 Rours/night)



Effects of NIV on sleep outcomes In
MND/ALS

¢ Outcomes

- Orthopnea Was the pest predictor of
respiratory, Impalrment poventilation




Sleep in MND/ALS

¢ Summary

— PALS appear to be unusual in response to
nighttime decrease in oxygen saturation

— OXxygen desaturations not directly: tied to
apnea and hypopnea INAdexes

— Questionable usefulness off traditional
MEasUres; off sleeprquality’ (@rousals, time in
restorative Ssleepr stages) in' pALS



Sleep in MND/ALS

¢ Summary

— PALS are heterogeneous and Vary in response
to diaphragm weakness and nocturnal
nypoeventilation

— ApnEeas and hypopneas appear te be rare

— PALS are able tor maintain uUse of extrar-
digphragmatic muscles (Inspiratory, necK
muscles) during REM

= |[lack Off CORSENSUS and InSUCIENt data on the
physielegical significance off SIEEP CRaNGES N
VINIDYALES



Take home messages

¢ Detection of diaphragm weakness and
night time hypoventilation can be
accomplished by,

— Obtaining and recording subjective daytime
Symptoms off poor sleep quality: at each visit

— [lURgl flnction measures Uprght and sUupIine
(E\V@E, MIE)

—REeportedand opseER/edrorthopnea



Recommendations

¢ Develop international sleep diagnostic protocols
for evaluating nocturnal hypoventilation in MND

o Develop international sleep: treatment protocols
for using NIV, Insuring effective pressure support
ventilation and velume-replacement therapy:

o Expand training off technoelogIsts and pRYSICIanSs in
Sleepr medicine terincludersconing and
INCERPRELALION Bff SIEEP ChaNFES NI PatiENtS WIth
digphragm WEaKNESS



