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= CNS infections causing

movement disorders
= Viral infections
= HIV/IC
= West Nile virus
= Viral parkinsonism
= Bacterial infections
= Whipple’'s disease
= Parasitic infections
- Toxoplasmosis
= Cysticercosis

~ Prion diseases

= CNS inflammation causing
movement disorders
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Tremor in multiple sclerosis
Autoimmune ataxias
Autoimmune chorea

LGl1 encephalitis
Anti-NMDArAb encephalitis
Anti-GAD syndromes

Post-infectious movement
disorders

* Sydenham’s chorea

- Post infectious ataxia

- Post encephalitic




Viral CNS infections




HIV-related movement disorders

= 3% of HIV+ patients = Different movements
» ~50% AIDS develop have been described:
tremor or parkinsonism = Hemichorea-hemiballism
= Mechanisms: > Dystonia
= Opportunistic infections * Chorea
= Direct effect of HIV virus ) _I\r/.lyoclonus
= Tics

= Use of dopamine
blockers :

Paroxysmal dyskinesias
Parkinsonism



HIV demographics i1n Africa

https://www.iprexnews.com/global-demographic-statistics-hiv-treatment-prevention/hiv-demographics-in-africa/




Akinetic-rigid syndrome 1in
HIV-related PML

= JCvirus (DNA polyomavirus)
* Present worldwide

= Asymptomatic infection in
childhood

= Reactivates when
immunosuppressed

* Tropism for oligodendrocytes

Singer, et al. Movement Disorders; 8:1, 1993. 113-116



WNV encephalitis causing
opsoclonus-myoclonus

= Opsoclonus-myoclonus
© 1:10,000,000/year

= 2-3% of children with
neuroblastoma

= Other causes of OM:
= Celiac disease
= Breast/Small Cell CA
o Anti-Ri

= Treatment

= Steroids
- IVIG




Viral parkinsonism

Virus Family Species
DNA  Herpesviridae Herpes simplex virus
Epstein-Barr virus
Cytomegalovirus (CMV)
Varicella zoster virus (VZV)
RNA  Bornaviridae Borna disease virus
Orthomyxoviridae Influenza virus Type A

Paramyxoviridae Measles

Picornavirisae Coxsackie virus

Echo virus

Polio Virus

Retroviridae Human Immunodeficiency Virus (HIV)
Flaviviridae West Nile virus
Japanese encephalitis B virus

St. Louis Virus

Jang et al. Biochim Biophys Acta. 2009 Jul; 1792(7): 714-721.




Bacterial CNS infections




Whipple’s Disease

= Tropheryma whippelii
= Symptoms:
= @Gl: arthralgias, weight loss,
abdominal pain and
diarrhea.
= Neurologic: cognitive
impairment, supranuclear
gaze palsy, ataxia,

oculomasticatory
myorhythmia.

» Diagnosis: Duodenal
biopsy.




Parasitic CNS infections




CNS Toxoplasmosis

* Presenting symptoms = Typical CNS lesions are

Fever ring-enhancing at
Headache Parietal or frontal lobes
Altered mental status Thalamus
Focal neurologic Basal ganglia*
complaints or seizures Corticomedullary

= Supporting laboratory junction

findings = CNS lymphoma is main

Toxoplasma antibodies differential diagnosis

CDg4 counts <100
cells/microL

Lynfield, et al. Pediatrics in Review. March 1997, VOLUME 18 / ISSUE 3
Miller RF, et al. Sex Transm Infect. 1998;74(4):258.



CNS Toxoplasmosis

/m Tissue cysts in prey

Oocysts in cat feces
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garden vegetables
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Vertical transmission :
of tachyzontes to fetus Tissue cysts
(/ in livestock

Solid organs containing
tissue cysts or blood
containing tachyzoites

Lynfield, et al. Pediatrics in Review. March 1997, VOLUME 18 / ISSUE 3
Miller RF, et al. Sex Transm Infect. 1998;74(4):258.
http://retinavitreous.com/diseases/toxoplasmosis.php



Hemichorea 1n a patient with
AIDS/CNS Toxoplasmosis




Hemichorea-hemiballismus 1n a
patient with AIDS/CNS Toxo

Enhancing lesion of the right STN



Focal dystonia in a patient
with AIDS/CNS Toxoplasmosis

Tolge, et al. Movement Disorders; 6:1, 1991. 69-72



Neurocysticercosis

Countries and areas at risk of cysticercosis, 2009

Cysticercosis

inges
under:

= Larval stage
(metacestode) of the
Taenia solium

White AC Jr, et al. Clin Infect Dis. 2018;66(8):e49.
Braae, et al. Parasites & Vectors 2015 8:323



Neurocysticercosis




Parkinsonism in midbrailn
neurocysticercosis

Cranial magnetic resonance scan (February 18). A: A postgadolinium axial Tl-weighted image shows enhancement in the
periaqueductal gray matter (long arrow) and the medial ventral midbrain (short arrow). B: A midsagittal section reveals contiguous areas
of nodular (short arrow) and peripheral, cyst-like enhancement in the fourth ventricle. The enhancement in the periaqueductal region
(long arrow) and ventral mesencephalon is also seen. C: An axial section through the medulla shows the cystic lesion within the fourth
ventricle.

Verma, et al. Movement Disorders; 10:2, 1995. 215-219



Facial myokimia in pontine




Prion diseases




Creutzfeldt-Jakob disease

= 100% invariably fatal
" 250-300 casesfyear in the US

CAUSES

Infectious,
1%

VARIANT (vCJD)

<—

Ingestion of meat from
cows with BSE

Sporadic,
85%

https://www.cdc.gov/prions/cjd/about.html
Venneti. DOI:10.1016/j.cll.2009.11.002x




Diagnhosis of CJD
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Diagnhosis of CJD

PrPSe amplification RT-QuIC result

seeded
B-rich PrPse
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Relative Fluorescence Units

QuIC in hours

Spongiform changes on brain biopsy

Venneti. DOI:10.1016/j.cll.2009.11.002X
Shi S, et al. Acta Neuropathologica Communications 2013, 1:44




CNS Inflammatory diseases
featuring Movement Disorders




Autoimmune Movement Disorders




Autoimmune ataxia

= Often paraneoplastic

* Most frequent cancers:
= Lung (small cell)
= Qvarian
= Breast
= Lymphoma
* Most frequent Abs:
= Anti-Yo

= Anti-Hu Paraneoplastic cerebellar degeneration in a patient
. with Hodgkin’s lymphoma with anti-Tr

A N »




Autoimmune Chorea

Paraneoplastic Idiopathic

CRMP-5 CASPR2
ANA ANA
aPL aPL
TPO TPO
ENA ENA
RF ASO
GADG65 GADG65 Paranecplastic  Idiopathic

group (n = 14) group (n = 22) p Value
VGCC p/Q dsDNA Age, median 72y 45y 0.001
Male sex 10/14 5/22 0.006
A N N A- 1 Moderate or severe chorea 9/11 9[22 0.06
Generalized onset 8/14 8/22 0.307
A N N A‘ 2 Weight loss (>4 kg) 10/14 7122 0.02
Coexisting neurologic disorder 12/14 14/22 0.25

Coexisting peripheral neuropathy® 6/14 1/22 0.008

Spontaneous remission/improvement 8/14 12/22 1.00

O'Toole, et al. Neurology. 2013 Mar 19; 80(12): 1133—1144.



LGI1 encephalitis

= Limbic encephalitis
Confusion
Disorientation
Seizures

» Medial temporal lobe
inflammation

= Seizures semiology

Medial temporal lobe
events

Bradycardia
Piloerection

Faciobrachial dystonic
seizures (FBDS)

Watson, et al. DOI: https://doi.org/10.1212/CPJ.000000000000016
Aurangzeb, et al. Seizure. 2017 Aug; 50: 14-17.8
van Sonderen, et al. Nature Reviews Neurology volume 13, pages 290—301 (2017)



Anti-NMDAr Ab encephalitis

» First described @ UPenn in 2007

= More common among young
women

= Associated with ovarian
teratomas
= Symptoms
Paranoia, hallucinations
Cognitive changes ‘ e
Aphasia & ...
Movement Disorder
Seizures
Dysautonomia

Nerve Cells in Anti-NMDAR
Autoimmune Encephalitis

Normal

https://www.med.upenn.edu/autoimmuneneurology/nmdar-encephalitis.html



Anti-GAD syndromes

Reduction of GABA release by Glutamic Acid Decarboxylase

GAD Functional impairment
. through inhibition of
antlbody = neurotransmission,
3 (esulting in cerebellar ara/xia
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Presynaptic impairment of cerebellar Purkinje cells by an antibody to glutamic acid decarboxylase (GAD).

= Stiff person syndrome was first described in 1956.
= GAD antibodies were documented in association with SPS in 1988.
= The spectrum of anti-GAD syndromes includes:

Stiff person syndrome

Stiff limb/trunk syndromes

Cerebellar ataxia
PERM

= Comorbid autoimmune disease and malignancy must be excluded.

Sarva, et al. Tremor Other Hyperkinet Mov (N Y). 2016 Mar 4;6:340
https://infodiabet.files.wordpress.com/2012/04/reduction-of-gaba.jpg



Anti-GAD syndromes

= Management

1. Exclude false positives results
Confirm titer levels
Check antibody levels in the CSF
2. Rule out malignant disease
3. Treatment
No RCTs or Class | evidence

Recommendations based on expert consensus
Medications include:
Pulse steroids

IVIG




Tremor

and Other Hyperkinetic Movements

Clinical Spectrum of Stiff Person Syndrome: A Review
of Recent Reports

RN ay—— /A PP o R (] EA J ——
Harint Sarva, Andres Deix, Aman Ullah, William L. Sever

Tremor Other Hyperkinet Mov (N Y). 2016 Mar 4;6:340. doi:
10.7916/D85M65GD. eCollection 2016.




Postinfectious Movement
Disorders




Sydenham’s chorea

= Most common acquired chorea
in childhood

= Mimicry against tubulin and
lysoganglioside

* Chorea 1-8 mos after group A
strep infection

= Testing

ASO titer (peaks 4 weeks after the
infection)

antideoxyribonuclease (anti-
DNAse) B titer
= Treatment

prednisone 1 mg/kg/d x 2 wks
followed by a 2-3 wk taper

Worldwide epidemiology of acute rheumatic fever Movement Disorders, 24:9, 1401-1403, 2009.
Seckeler, et al. Clinical Epidemiology 2011:3 67-84



Postinfectious ataxia

= Postinfectious ataxia Common causes of
postinfectious ataxia

= Mean age of presentation: 5 +/- 4 yrs
= Prodrome to ataxia onset: g +/- 7 day

o Prodromal febrile illnesses are
common

= Patients exhibit nystagmus and
dysmetria

= Full recovery in 2-3 weeks

@ Varicella OMumps

@ Nonspecific viral illness @ Mycoplasma




Postencephalitic parkinsonism

= yvon Economo’s disease
" 1916-1925

* Unclear link to the
Spanish Flu Pandemia

* Pharyngitis followed
by a sleep disorder,
movement disorders
and psychiatric
disturbances

Vilensky, et al. Movement Disorders; 21:1, 2006. 1-8
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