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Abstract

Introduction: Subacute adult-acquired hemichorea is a striking presentation

with a broad differential, including ischemic, metabolic, and inflammatory

causes. Case: We encountered a 74-year-old woman with rapid onset of hemi-

chorea and associated encephalopathy. Following a thorough workup without

identification of clear imaging or laboratory abnormalities, we empirically trea-

ted with IVIg. Her hemichorea dramatically improved. Due to relapses of hemi-

chorea, she required repeat immunotherapy with IVIg or high dose steroids

followed by maintenance mycophenolate. Discussion: This case of seronegative

autoimmune hemichorea highlights the importance of a high index of suspicion

for an inflammatory etiology of chorea when other causes are ruled out and

performing an immunotherapy trial.

Introduction

Whereas insidious onset of chorea in adults is most

often attributed to genetic disease, the differential for

acute-subacute chorea is unique. Cerebrovascular, meta-

bolic, and endocrine causes of acute- and

subacute-onset chorea have been well established. A

growing body of evidence now also highlights inflam-

matory causes of quickly progressive adult chorea,

including paraneoplastic, para-infectious, and idiopathic

etiologies.1,2 While causative autoantibodies are identi-

fied in select cases, much remains unknown about

immune-mediated movement disorders, and as a result

some cases may go unrecognized and untreated. Here

we present a patient with subacute relapsing hemi-

chorea responsive to immunomodulatory therapies, with

laboratory testing and imaging unrevealing of a specific

diagnosis, suggesting a seronegative autoimmune

hemichorea.

Case Description

A 74-year-old woman with a history of anxiety, depres-

sion, tobacco use, and several years of mild cognitive

decline presented to our hospital with subacute onset of

left-sided chorea involving the face, arm, and leg. One

day prior to symptom onset she had developed a painless

and non-pruritic confluent erythematous rash on her left

arm. Six weeks prior to symptom onset she had received

her second dose of the Pfizer-BioNTech COVID-19 vac-

cine. She had no other recent fevers, infections, or vacci-

nations. She had no exposure to antidopaminergic or

estrogenic agents. She had no family history of cognitive,

psychiatric, autoimmune, or movement disorders. Within

several days of first appearance, her choreiform move-

ments progressed to a nearly constant state, only ceasing

during sleep. She received a course of doxycycline and

clindamycin which improved her rash but did not affect

her chorea. Over the subsequent days she developed a
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progressive change in mental status manifesting as disori-

entation, tangential speech, grandiose hallucinations, and

euphoric affect. On hospital presentation she was unable

to describe the reason for her admission. Her exam was

notable for nearly continuous left-sided hemichorea with-

out any focal abnormalities in other domains of the

neurologic exam.

Non-contrast head CT and 1.5T brain MRI with gado-

linium revealed symmetric frontal-predominant atrophy

but no focal lesions, with normal basal ganglia structure

and volume. A comprehensive metabolic panel, complete

blood count, blood glucose, and serum inflammatory

markers were normal. Serum antinuclear antibody was

mildly positive at a 1:40 titer but extensive rheumatologic

labs were otherwise normal. Antiphospholipid antibody

testing was negative. PET-CT from skull-base to thighs

revealed no evidence of malignancy or infection. CSF

studies were not completed during the initial presentation

due to the patient’s continuous movements, though a

serum Mayo autoimmune encephalopathy panel was

unremarkable. She was empirically treated with IVIg

0.4 g/kg of ideal body weight 95 days and had marked

improvement in her hemichorea and mental status even

after the first dose. Within days of completing IVIg she

achieved complete resolution of chorea and significant

though not full improvement in encephalopathy.

After resolution of her choreiform movements she

underwent a lumbar puncture, which revealed a normal

CSF profile. CSF Mayo autoimmune encephalopathy

panel was negative, and a repeat serum autoimmune

encephalopathy panel after IVIg was only notable for

trace positivity of anti-GAD65. Brain FDG-PET, which

was also obtained after IVIg, revealed nonspecific patchy

hypometabolism in the right anterior temporal lobe of

unclear clinical significance. Genetic testing was not per-

formed given that neurodegenerative causes of hemi-

chorea would not be expected to have such rapid onset.

Approximately 5 months later she relapsed with identi-

cal symptoms of left-sided hemichorea and encephalopa-

thy, again progressive over several days (Video S1).

Repeat brain MRI and CSF studies were unremarkable.

Routine EEG was normal. Extensive laboratory testing

was again negative with the exception of an elevated

anticardiolipin IgM at 70.7 (normal range 0–15 MPL),

but this normalized on repeat testing 4 months later. She

received an identical dose of IVIg, which decreased but

did not resolve her hemichorea during the

hospitalization.

In the outpatient setting IVIg was replaced with IV

methylprednisolone 1.3 mg/kg weekly. Her hemichorea

began to improve after approximately 4 doses, and by

Week 10 she had complete remission of hemichorea and

methylprednisolone was discontinued (Video S2). Her

encephalopathy did not improve and she continued to

display irritability and deficits in short-term memory.

After 4 months her left-sided hemichorea again returned.

IV methylprednisolone was restarted at 1.3 mg/kg weekly

for 6 weeks then transitioned to mycophenolate and

monthly 2 g/kg IVIg for maintenance treatment. She has

achieved sustained remission of her hemichorea, enduring

for over 1 year at the time of publication of this case

study.

Although her chorea has not returned while on mainte-

nance immunotherapy, she continues to have worsening

cognitive decline with a MoCA score of 16 out of 30

revealing deficits in language, executive function, and

memory. Further cognitive workup included a low CSF

A-beta 42 to total tau index with normal CSF phosphory-

lated tau, inconsistent with Alzheimer’s disease, and a

repeat brain MRI and brain FDG-PET 2 years after initial

scans now showing prominent bilateral frontotemporal

hypometabolism and atrophy most suggestive of fronto-

temporal dementia. Her underlying frontotemporal

dementia has progressed on a timeline independent from

her subacute immunotherapy-responsive hemichorea. The

case is summarized in Figure 1 and components of the

workup are listed in Table 1.

Discussion

The most common causes of acute-subacute chorea and

hemichorea include infarct or structural lesions of the

basal ganglia, followed by metabolic perturbations includ-

ing non-ketotic hyperglycemic hemichorea/

hemiballismus.3–5 Additionally, autoimmunity accounts

for an unknown fraction of cases and should be consid-

ered when a workup for common causes is negative.

Accompanying features that may strengthen suspicion for

an autoimmune etiology include history of a systemic

autoimmune disease, recent infection or recent vaccina-

tion. Notably, the predictive value of these elements is

unknown, so their absence should not eliminate autoim-

munity from consideration. Our patient’s subacute

change in personality likely stemmed from autoimmunity,

though this also occurred on a background of slowly pro-

gressive cognitive decline, which would ultimately be

revealed as a separate neurodegenerative process. Her rash

during initial presentation was likely unrelated to her

neurologic symptoms.

Aside from paraneoplastic cases, the trigger for autoim-

mune chorea is often unknown. There have been a small

number of case reports of chorea and hemichorea occur-

ring after COVID-19 vaccination and infection,6 including

at least two corticosteroid-responsive cases associated with

the same Pfizer-BioNTech COVID-19 vaccine that our

patient received.7,8 Many of these cases were associated
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with encephalopathy. However, all other reported cases

had sudden symptom onset within days or up to 2 weeks

after vaccination, whereas our patient’s symptoms were

delayed by 6 weeks. Due to this disparity in timeline from

other cases, it is unclear what role our patient’s vaccine

played.

Workup for autoimmune chorea should include CSF sam-

pling, which can show markers of inflammation or can be

bland as in this case.1 The presence of antiphospholipid anti-

bodies is the most well-known cause of autoinflammatory

chorea and hemichorea in adults.9–11 Among

antibody-mediated encephalitides anti-CRMP-5 is best

known for causing generalized or unilateral chorea,12 though

chorea has also been described in cases of anti-NMDA,

anti-CASPR2, anti-LGI1, anti-PDE10A, anti-IgLON5,

anti-Yo, and anti-MOG.2,13–17 Comprehensive neuronal

autoantibody testing should be performed from serum and

CSF in patients for whom an autoimmune mechanism is

under consideration, and may be repeated if initial testing is

negative. Our patient’s transiently positive serum

anti-GAD65 and anticardiolipin IgM support an autoim-

mune milieu, but do not fit into an established diagnostic

entity.

In the absence of a positive autoantibody there is no

other definitive test to identify cases of hemichorea that

may respond to immune modulation. Brain MRI is often

normal or nondiagnostic in autoimmune hemichorea.1

Contralateral striatal hypermetabolism can be seen on

PET, though this is not a reliable finding across cases.18

We argue that the index of suspicion for an autoimmune

process should be high even when these tests are normal,

assuming that other structural and metabolic causes have

Mar 2021

May 2021

Jun – Aug 2021

Oct 2021

Nov 2021 – Jan 2022

May 2022

Aug 2022

Dec 2022

Mar 2023 – Present

74-year-old woman with history of anxiety, smoking and mild cognitive decline
receives primary SARS-COV-2 mRNA vaccine series

Left arm erythematous rash 
Subacute onset left face, arm and leg hemichorea with encephalopathy and child-like affect
Head CT, MRI, anti-phospholipid antibodies, serum autoimmune encephalopathy panel negative
Excellent response to IVIg (2g/kg)

(First Presentation)

(First Relapse)

(Second Relapse)

Full remission of chorea; mental status significantly improved
FDG-PET body negative, nonspecific right anterior temporal hypometabolism on brain PET
CSF bland, repeat autoimmune encephalopathy panel with mildly positive GAD65

Subacute relapse of left hemichorea and encephalopathy without rash
Unremarkable brain MRI, routine EEG, and CSF
Elevated anticardiolipin IgM (70.7)
Modest response to IVIg (2g/kg) with improvement in hemichorea but not encephalopathy 

IV methylprednisolone 1.3mg/kg weekly x9 weeks
Full resolution of hemichorea after 4th dose; minimal improvement in mental status
Repeat antiphospholipid antibodies negative

Relapse of left hemichorea, worsening encephalopathy
Chorea resolved after IV methylprednisolone 1.3mg/kg weekly x5 weeks
Repeat antiphospholipid antibodies negative 

Started mycophenolate mofetil 1000mg daily
MoCA score 16/30, requiring assistance with some IADLs

Chorea in full remission
Worsening paranoia, short-term memory loss, personality change
Monthly IVIg (2g/kg) added to maintenance regimen

Chorea remains in remission on mycophenolate mofetil 1000mg daily and monthly IVIg (2g/kg)
No improvement in cognitive deficits
Brain FDG-PET consistent with frontotemporal dementia

Figure 1. Case summary.
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been ruled out. An empiric immunotherapy trial should

be offered unless there is a strong contraindication.

There is no established standard of care for treatment

of autoimmune chorea. In paraneoplastic cases, treatment

of the underlying malignancy is paramount, and all

patients with a presumed autoimmune movement disor-

der should undergo a malignancy workup. Corticosteroids

are generally preferred in Sydenham’s chorea,19 though

some cases are treated with plasma exchange or IVIg.

Other antibody-mediated chorea disorders are often

responsive to corticosteroids, though have also been trea-

ted with steroid-sparing agents including rituximab,

cyclophosphamide, IVIg, and plasma exchange.1,2,20 In

small cohorts, the rate of relapse with steroid treatment

alone is high, but improved control is seen with pro-

longed use of steroid-sparing agents.1 Long-term mainte-

nance immunotherapy should be initiated in relapsing

cases such as the one highlighted here.

In summary, this case emphasizes the importance of

considering autoimmune etiologies of acute-subacute cho-

rea presenting in adults, especially after common struc-

tural, vascular, and metabolic causes have been

exonerated. Even in the absence of specific inflammatory

laboratory or imaging findings, if infection has been rea-

sonably excluded then it may be appropriate to empiri-

cally treat with immunomodulatory therapy. Choice of

immunosuppressive agent and duration of therapy remain

open questions that may vary among patients, and both

natural history of the disease and standard treatment

courses will become clearer as more cases are reported.
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Video S1. Left-sided hemichorea during admission for

first relapse.

Video S2. Neurologic exam after completion of IVIg fol-

lowing first relapse of hemichorea.
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