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- JERKING MOTIONS DIURING SLEER
«  DECLINE IN MEMORY, ANOSMIA

« PM/SH:
« CARDIAC ARRYTHMIA
«  ATRIAL FLUTTER WITH PLANS FOR RADIOFREQUENCY ABLATION

*  RIGHT TRANSLABRYNTHINE

e 3-4DRINKS/DAY
*  RETIRED, LIVES WITH FAMILY
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«  GAIT ATAXIA, BROAD BASED GAIT
e SLURRED SPEECH
e« NOTICEABLE TREMOR WITH MOVEMENT




DIAGNOSIS?

Healthy




DEFINITIVE DIAGNOSIS

e ONLY WAY TO DEFINITELY DIAGNOSE MSA IS POSTMORTEM SHOWING ALPHA-SYNUCLEIN-
POSITIVE GLIAL CYTOPLASMIC INCLUSIONS WITH NEURODEGENERATIVE CHANGES IN
STRIATONIGRAL OR OLIVOPONTOCEREBELLAR STRUCTURES



CLINICAL DIAGNOSIS — PROBABLE MSA

* SPORADIC, PROGRESSIVE, ADULT ONSET (>30 YEARS OLD)

* AUTONOMIC FAILURE INVOLVING EITHER URINARY INCONTINENCE OR AN ORTHOSTATIC BLOOD
PRESSURE DECREASE WITHIN THREE MINUTES OF STANDING BY 230 MMHG SYSTOLIC OR 215
MMHG DIASTOLIC

* POOR RESPONSE TO LEVODOPA (BRADYKINESIA WITH RIGIDITY, TREMOR, OR POSTURAL
INSTABILITY) OR A CEREBELLAR SYNDROME (GAIT ATAXIA WITH CEREBELLAR DYSARTHRIA, LIMB
ATAXIA, OR CEREBELLAR OCULOMOTOR DYSFUNCTION)



Possible MSA

Probable MSA

Definite MSA

One criterion

Autonomic failure/urinary
dysfunction criterion

Pathologically confirmed by
the presence of a high
density of glial cytoplasmic
inclusions

2 features from separate
domains

poorly levodopa responsive
parkinsonism or cerebellar
dysfunction

degenerative changes in
the nigrostriatal and
olivopontocerebellar
pathways.




Autonomic and | Parkinsonism Cerebellar Corticospinal

urinary Dysfunction Tract
dysfunction Dysfunction

Feature — Orthostatic Bradykinesia Gait ataxia Extensor plantar
characteristic Hypotension responses with
of the disease hyperreflexia

Postural Ataxic
Instability dysarthria

Urinary Tremor Limb ataxia

incontinence or

incomplete

bladder Rigidity Sustained gaze
emptying — evoked

nystagmus

Criterion - Orthostatic fall ~ Bradykinesia Gait ataxia no CST features
features in blood are used in
required for pressure diagnosis of
diagnosis MSA

OR PLUS PLUS at least 1
Urinary At least |
incontinence



. MsA-P_______[MsA-C____________

urinary incontinence and
retention

Respiratory stridor
REM sleep abnormalities

Neuronal loss and gliosis in
the substantia nigra,
putamen, caudate, and
globus pallidus

Detrusor hyperreflexia from
loss of inhibitory input to the
pontfine micturition center

Nucleus ambiguus

Loss of cholinergic
mesopontine neurons

Degeneration of the
cerebellar Purkinje cells,
middle cerebellar
peduncles, inferior olivary
nuclei, basis pontis, and
ponfine nuclei

Bladder atonia primarily
from severe damage to
Onuf's nucleus in the sacral
spinal cord;

Loss of locus ceruleus
neurons




SITE OF LESION

Preganglionic Pyramidal tract Pontine nuclei Nucleus Ambiguus
damage of lesion
intermediolateral
cell columns

Orthostatic Extensor plantar Nystagmus Stridor
hypotension response

Urinary incontinence Hyperreflexia Dysarthria

Urinary retention Pyramidal signs Ataxia
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. LEVODOPA—INDUCED UNILATERAL‘FAC}AIE’DYSTGNTC SPASMS

PROGRESSIVE SUPRANUCLEAR PALSY - VERTICAL EYE MOVEMENT ABNORMALITIES



ASSOCIATED CONDITIONS

 NOCTURNAL OR DIURNAL LARYNGEAL STRIDOR OCCURS IN APPROXIMATELY ONE-THIRD OF
PATIENTS WITH MSA - RISK FACTOR FOR SUDDEN DEATH

e RBD — REM SLEEP BEHAVIOR DISORDER

e 2/3 OF PATIENTS HAVE RAPID EYE MOVEMENT (REM) SLEEP BEHAVIOR DISORDER
« DREAM ENACTMENT DURING REM SLEEP (SLEEP-RELATED MEMORY CONSOLIDATION)
e GESTURES, THRASHING, PUNCHING, KICKING
« PRODROMAL ALPHA-SYNUCLEIN DEGENERATION
e  MULTIPLE SYSTEM ATROPHY (80 — 95%)
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Levodopa response  Poor or unsustained  Good response
response

Cytoplasmic Oligodendroglia Lewy bodies in Lewy bodies
inclusions inclusions substantia nigra

Nigrostriatal Pre and post Pre synaptic
transmission synaptic, reduced
DA-R

Symmetry of MD Usually Asymmetric Asymmetric

Symptom onset and  Rapid progression, Slow progression, Slow progression,
progression early onset late onset

DA uptake (PET) Decrease in Putamen, smaller
Putamen & caudate decrease in
caudate

Clonidine stimulation Dysfunction of HP Intfact function, Intfact function,
test pathway release of GH release of GH
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SPECTRUM OF THE SAME DISEASE
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EXCLUSION CRITERIA

History PE Lab

Symptomatic <30yo DSM criteria for Diagnosis of
dementia exclusion

FH Prominent slowing of
vertical saccades or
vertical
supranuclear gaze

palsy

Systemic disease Evidence of focal
cortical dysfunction
such as aphasia,
alien limb syndrome,
and parietal
dysfunction




COGNITIVE FUNCTION IN MSA TENDS TO BE RELATIVELY WELL PRESERVED COMPARED WITH
IDIOPATHIC PARKINSON DISEASE

PBA

OLFACTORY DYSFUNCTION IN MSA IS LESS SEVERE THAN THAT SEEN IN PARKINSON DISEASE
RAYNAUD PHENOMENON



TEMPERATURE REGULATION

PARESTHESIAS



FURTHER TESTING?

* STRIATAL DOPAMINE TRANSPORTER IMAGING USING SPECT (DATSCAN|)

o (CANNOT DIFFERENTIATE PARKINSON DISEASE AND THE PARKINSONIAN SYNDROMES FROM ONE
ANOTHER



HOT CROSS BUNS SIGN







MANAGEMENT

* MOTOR — RESISTANT TO TREATMENT ®

e PHYSICAL, SPEECH, OCCUPATIONAL THERAPY
« PHYSICAL — AMBULATION, MAINTAIN MOBILITY, PREVENT FALLS,
e SPEECH — DYSPHAGIA PROGRESSION
e OCCUPATIONAL — MAINTAIN INDEPENDENCE



e AUTONOMIC — RESPONSIVE
e STRIDOR — CPAP, BIPAP, TRACHEOSTOMY

¢ (ORTHOSTATIC HYPOTENSION:
* FLUDROCORTISONE (+ K SUPPLEMENTATION), DROXIDOPA (NE PRECURSOR, SHORT TERM)
* Al ADRENERGIC R (2NP LINE)
e PHYSICAL MANEUVERS, LIFESTYLE CHANGES, ELASTIC STOCKINGS
- GU
* DETRUSOR HYPERREFLEXIA — TOLTERODINE OR OXYBUTYNIN (M-ACH-R ANTA)

e BLADDER ATONY - INTERMITTENT SELF-CATHETERIZATION
e REM-SLEEP BEHAVIOR DISORDER - CLONAZEPAM, TCAS
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« WHEELCHAIR CONFINEMENT, 3.5 TO 5 YEARS
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e BEDRIDDEN STATE, 5 TO 8 YEARS

e DEATH IS 6 TO 10 YEARS



IMPROVEMENTS

« RECOGNITION OF NEED FOR ADDITIONAL TREATMENT (DEPRESSION, ED)

* THERAPY — SOCIAL, SUPPORT (NATIONAL PARKINSON DISEASE ASSOCIATION, NATIONAL PARKINSON FOUNDATION,
MULTIPLE SYSTEM ATROPHY COALITION)

e RESEARCH ON GENETIC LINAKGE
« Co0Q?2 GENE IN JAPANESE STUDY

* [N PROGRESS
e  SERTRALINE (SSRIS) - (-) ALPHA-SYNUCLEIN AGGREGATION
e |VIGS — (-) NEUROINFLAMMATION
«  NCT02270489 — PHASE | STUDY OF ACTIVE VACCINATION AGAINST AN EPITOPE SIMILAR TO ALPHA-SYNUCLEIN

«  NCT02008721 — PHASE Il STUDY OF NEUROPROTECTIVE AGENT THAT INHIBITS ALPHA-SYNUCLEIN PROTEIN AGGREGATION AS
POSSIBLE DISEASE MODIFICATION IN MSA
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MIC FAILURE
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THANK YOU




