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COVID-19 INFECTION IN MYASTHENIA GRAVIS: CLINICAL
COURSE AND OUTCOMES

DAMAGED NEURONS SECRETE FACTORS THAT
INFLUENCE MYOGENIC DIFFERENTIATION

Eleanor Thomas (Atlanta, GA), Gabriela Bou (Atlanta, GA),
Shawn Barton (Atlanta, GA), Spencer Hutto (Atlanta, GA),
Rocio Garcia Santibanez (Atlanta, GA)

Leah Liu (Kalamazoo, MI), Haiying Pan (Kalamazoo, MI),
Kinga Vojnits (Houston, TX), Yong Li (Kalamazoo, MI)

INTRODUCTION: Myasthenia gravis (MG) patients have been
predicted to experience worse clinical outcomes from SARSCoV-2 given frequent involvement of respiratory muscles and
high rates of immunosuppressive therapies.
OBJECTIVE: To investigate outcomes of MG patients infected
with SARS-CoV-2 and identify risk factors for MG exacerbation
and severe disease.
METHODS: In this retrospective analysis of clinical outcomes
in 39 MG patients with SARS-CoV-2, electronic medical
records were searched for MG and positive COVID-19 from
2020-2021 at Emory. Charts were queried for demographics,
MG history, and COVID treatments and hospitalization.
RESULTS: At the time of infection of the 39 patients (average
age 52.6), 8 were vaccinated, 27 unvaccinated, and 4
unknown. Antibody status was known in 31 (79%): 25
acetylcholine receptor, 1 muscle-specific tyrosine kinase, 1
LRP4, and 4 seronegative. Twenty-seven unique patients were
receiving immunomodulatory treatments as mono- or
combination therapy: azathioprine (7), mycophenolate mofetil
(7), rituximab (7), eculizumab (3), steroids (12), maintenance
IVIg (5), and maintenance plasma exchange (1). Of the 39, 35
were symptomatic, 21 were hospitalized, and 7 required
ventilation. Patients were treated for COVID-19 with
dexamethasone (15), remdesivir (13), monoclonal antibodies
(5), baricitinib (3), tocilizumab (1), and convalescent plasma
(1). Six MG exacerbations occurred and were treated with
plasma exchange (2), IVIg (1), and prednisone taper (5).
Average length of hospitalization was 10±9 days. Four of the
21 hospitalized patients died from COVID-related lung injuries;
no deaths were attributed to MG exacerbation. There were no
deaths in fully vaccinated patients.

INTRODUCTION: Neurogenic muscle atrophy is the loss of
muscle mass and function due to denervation. Denervation can
lead to profound structural changes that prevent full functional
recovery. Several pathways of protein degradation are
implicated in atrophy; however, how these pathways are
modulated by denervation remains unclear. We hypothesize
that damaged motor neurons release factors to mediate
changes in myogenic differentiation that promote muscle
atrophy and inhibit recovery.
OBJECTIVE: To determine whether motor neurons damaged
by stretch or chemical injury produce factors that initiate
muscle atrophy and modulate myogenic differentiation.
METHODS: To determine whether muscle atrophy is induced
by factors released by damaged motor neurons, muscle stem
cells (MuSCs) were treated with damaged motor neuron
extracts, and cell proliferation and differentiation were
monitored for 3 days. Cell differentiation was evaluated by
calculating the fusion index and visualizing myotube formation
with immunofluorescent staining of DAPI and MyoD,
respectively. Transcriptional changes associated with
differentiation were assessed using quantitative polymerase
chain reaction (qPCR).
RESULTS: Treatment with damaged neuron extracts did not
significantly affect MuSC proliferation; however, myogenic
differentiation was limited. Immunofluorescent staining showed
that treated MuSCs had fewer and smaller myotubes with less
nuclei and MyoD expression. qPCR revealed significant
upregulation of Myf5 in treated MuSCs.

SUMMARY/CONCLUSION: Patients with MG are at high risk
for severe complications from COVID-19, including
hospitalization, ventilation, and death.

SUMMARY/CONCLUSION: Our results suggest that damaged
motor neurons release factors that directly influence structural
and functional changes in skeletal muscle. Our work provides
novel insight into a potential mechanism of neuronal muscle
atrophy and may reveal new targets to reverse or halt muscle
atrophy to improve functional recovery after motor neuron
damage.

Eleanor Thomas, MD, PhD

Leah Liu, BSc

Golseth Young Investigator Award Recipient

Golseth Young Investigator Runner Up Award Recipient

Resident and Fellow Member Award Recipient

Medical Student Research Award Recipient
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OUTCOMES OF COVID-19 INFECTION AND VACCINATION
IN INDIVIDUALS WITH MYASTHENIA GRAVIS: A
POPULATION-BASED STUDY

APPLICATION OF ARTIFICIAL INTELLIGENCE FOR THE
HISTOPATHOLOGICAL DIAGNOSIS OF RED-RAGGED
FIBERS IN MUSCLE BIOPSIES

Monica de Carvalho Alcantara (Toronto, Canada), Maria Koh
(Toronto, Canada), Alison Park (Toronto, Canada), Vera Bril
(Toronto, Canada), Carolina Barnett-Tapia (Toronto, Canada)

Jorge Ortiz-Quezada (Tegucigalpa, Honduras), Rafael CobiltCatana (Naucalpan de Juárez, Mexico), Erwin Chiquete
(Mexico City, Mexico), Tatiana Bliskunova (Mexico City,
Mexico), Francisca Fernandez-Valverde (Mexico City, Mexico)

INTRODUCTION: Myasthenia gravis (MG) is an autoimmune
disease that usually requires immunosuppression, which is a
risk factor for severe COVID-19. There are limited data
regarding outcomes of COVID-19 infection in people with MG,
vaccine uptake, and safety.
OBJECTIVE: To study COVID-19-related outcomes and
vaccine uptake in a population-based sample of adults with MG
versus matched control subjects.
METHODS: This retrospective, population-based, matched
cohort study, using administrative health data in Ontario,
Canada, assessed rates of COVID-19 infection. In those with a
positive test, we compared ER visits, hospital and ICU
admissions, and death. We also assessed vaccine uptake and
MG-related hospitalizations after vaccination.
RESULTS: Among 11,365,233 eligible Ontario residents, 4411
MG cases (mean age 67.7±15.6 years, 51.6% women, 88.0%
urban residents) were matched (by age, sex, and residential
area) to 22,055 control subjects. Between January 2020 and
May 2021, 164 (3.7%) MG cases and 669 (3.0%) control
subjects contracted COVID-19. MG cases had higher rates of
ER visits (36.6% versus 24.4%), hospital admissions (30.5%
versus 15.1%), ICU admissions (6.7% versus 3.9%), and 30day mortality (14.6% versus 8.5%). By August 2021, 80.3%
MG versus 81.2% control subjects had received 2 vaccine
doses, 3.1% versus 2.8% 1 dose, and 16.4% versus 15.8%
were unvaccinated. Among 3461 first doses in MG cases, <6
were hospitalized with an MG diagnosis within 30 days.
SUMMARY/CONCLUSION: Adults with MG who contracted
COVID-19 had approximately twice the risk of hospitalization,
ICU admission, and death compared to matched control
subjects. Vaccine uptake was high, with negligible risk of
severe MG exacerbations after vaccination.

INTRODUCTION: Artificial intelligence (AI), specifically
artificial neural networks (ANN), can mimic the connections
and functions of biological neurons and are trained to perform
human tasks. We have proposed to apply this technology to
the histopathological diagnosis of red-ragged fibers (RRF) in
muscle biopsies.
OBJECTIVE: To develop a computer software that can
automatically classify biopsy images with RRFs and normal
muscle fibers.
METHODS: We used 203 images of normal muscle biopsies
and 207 RRFs, processed in modified Gomori trichrome stain,
from the neuromuscular diseases clinic of the National Institute
of Nutrition in Mexico City. The software was developed in
Jupyter Notebook to classify images in normal/FRR with an
ANN. IBM® SPSS® Statistics V24.0 was used to assess
software performance with: sensitivity, specificity, accuracy,
receiver-operating characteristic curves, and Kappa index.
Additionally, we compared the results with that of a trained
physician.
RESULTS: The ANN was trained with 4 convolutions; the
sensitivity was 100%, specificity 87.7%, accuracy 93.7%,
Kappa index 0.811, p=0.000, and area under the curve 0.872.
The diagnostic performance of a trained physician produced a
sensitivity of 100%, specificity 80%, accuracy 92.6%, Kappa
index 0.819, p=0.000, and area under the curve 0.906.
SUMMARY/CONCLUSION: The software diagnostic
performance showed a sensitivity and specificity similar or
even better to that of a physician. Therefore, we consider that
AI can be an adequate and reliable diagnostic method to be
used in the histopathological diagnosis of muscle biopsies.
Jorge Ortiz-Quezada, MD

Monica de Carvalho Alcantara, MD, PhD

Resident and Fellow Member Award Recipient

Best Abstract Award Recipient

Best Abstract Runner Up Award Recipient

Resident and Fellow Member Award Recipient
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SEARCHING FOR DIAGNOSTIC CLUES IN MCARDLE
DISEASE IN THE MIDDLE AGE POPULATION

RNA SEQUENCING CONFIRMS THE PATHOGENICITY OF
A NOVEL FHL1 DELETION

Pinar Uysal (Cleveland, OH), Rebecca Kuenzler (Beachwood,
OH), Yuebing Li (Cleveland, OH)

Hani Kushlaf (Cincinnati, OH), Chinmayee Nagaraj (Cincinnati,
OH), Cuixia Tian (Cincinnati, OH)

INTRODUCTION/BACKGROUND: McArdle disease is a
genetic disorder of skeletal muscle caused by a deficiency of
myophosphorylase. Most patients present during the second or
third decade. Late-onset presentation poses a diagnostic
challenge. This study included 3 patients diagnosed with
McArdle disease after 40 years of age.

INTRODUCTION/BACKGROUND: FHL (four-and-a-half-LIMdomains) 1-related myopathies are clinically and pathologically
heterogeneous. We report a novel pathogenic deletion in the
FHL1 gene confirmed by RNA sequencing.

CASE REPORT: Of the 3 patients reported, mean age at
diagnosis was 47 years (range 43-52) and 2 were male. In 2
patients, symptom onset was in childhood or adolescence,
while the remaining patient became symptomatic at 38. The
interval between symptom onset to diagnosis ranged from 6 to
over 20 years. All 3 patients presented with somatic complaints
including fatigue and myalgia. None reported second wind
phenomenon initially, but 2 confirmed its presence following
establishment of diagnosis. All 3 patients had normal muscle
strength. Needle EMG in 1 patient showed patchy myotonic
discharges, and was normal in the others. Creatinine kinase
(CK) was tested 68 times for patient 1, 7 times for patient 2,
and 27 times for patient 3, all being abnormal, with fluctuations
not associated with clinical deterioration. CK exceeded 500
IU/L in 98% of testing and 1000 IU/L in 83%. One patient
endorsed a history of myoglobinuria, however none developed
myoglobinuria during the followup period.
SUMMARY/CONCLUSION: The relative absence of specific
muscle complaints, myoglobinuria, or recognition of second
wind phenomenon may delay the diagnosis of McArdle
disease. Persistently elevated baseline CK without objective
weakness or electrophysiological finding is an important
diagnostic key.
Pinar Uysal, MD
President's Research Initiative Award Recipient

CASE REPORT: An 11-year-old male was observed by
parents at age 7 years to do unusual kneeling to put on
socks/shoes and his inability to sit criss-cross. A school nurse
noted stiff neck. Developmental motor milestones were not
delayed. Maternal grandfather had hypertrophic
cardiomyopathy. Examination revealed bilateral ptosis, higharched palate, dysphonia, rigid spine, and thoracic kyphosis.
Muscle strength was normal except for 3/5 neck flexion. He
had mild flexion contractures of the elbows, knees, and ankles.
Serum creatine kinase was 256 U/L (upper limit of normal 189
U/L). MRI of the thighs showed patchy bilateral T2 signal in the
gluteus maximus, gluteus medius, and posterior greater than
anterior compartment of the thighs with sparing of the bilateral
semimembranosus, gracilis, and the right sartorius. Quadriceps
muscle biopsy showed mild variation of fiber size.
Echocardiogram showed asymmetric septal hypertrophy.
Genetic testing panel including 123 genes revealed a
hemizygous exon 7 deletion in the FHL1 gene classified as a
variant of uncertain significance. RNA sequencing performed
on muscle tissue showed absent junctions to the wild-type
exon 7 acceptor splice site, multiple aberrant splicing junctions
distal to the location of wild-type exon 7, and significantly
reduced expression of FHL1.
SUMMARY/CONCLUSION: RNA sequencing proved useful in
confirming the pathogenicity of the novel FHL1 deletion. RNA
sequencing should be considered in selected myopathy cases
to prove or refute the pathogenicity of a detected variant of
uncertain significance.

Resident and Fellow Member Award Recipient

Hani Kushlaf, MD

Disclosures:

President's Research Initiative Award Recipient

Yuebing Li - Served as a consultant for argenx, Catalyst, Immunovant and
UCB Pharma; received grant support from argenx
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NEUROMUSCULAR ULTRASOUND AS A BIOMARKER FOR
SPINAL BULBAR MUSCULAR ATROPHY

MYOPATHY WITH CRESCENT OF NUCLEI: A NOVEL
HISTOPATHOLOGICAL FINDING IN DESMINOPATHY

Abdullah AlQahtani (Bethesda, MD), Katharine Alter
(University Park, MD), Hailey Morris (Bethesda, MD), Galen
Joe (Bethesda, MD), Joseph Shrader (Bethesda, MD), Angela
Kokkinis (Bethesda, MD), Kenneth Fischbeck (Bethesda, MD),
Christopher Grunseich (Bethesda, MD)

Andre Granger (Rochester, MN), Eric Sorenson (Rochester,
MN), Teerin Liewluck (Rochester, MN)

INTRODUCTION: Spinal bulbar muscular atrophy (SBMA) is
an inherited neurodegenerative disease. It affects motor
neurons, and there is also evidence of primary muscle
involvement. The disease is slowly progressive. Thus, one of
the challenges in designing therapeutic clinical trials in SBMA
is to find sensitive, noninvasive, and cost-effective biomarkers.
OBJECTIVE: To assess neuromuscular ultrasound (NMU) as a
biomarker in SBMA.
METHODS: We studied 5 genetically-confirmed SBMA
patients and collected longitudinal data from 2. NMU was
performed in the tongue, biceps, rectus femoris, tibialis
anterior, and gastrocnemius muscles as well as the facial,
median, and sural nerves. We measured size, cross-sectional
area (CSA), and grayscales (GS). ImageJ was used for
analysis. A protocol was developed to ensure all studies were
standardized. Study procedures included a 6 minute walk test
(6MWT) and creatinine. In addition, inter-rater interpretation
agreement was measured.
RESULTS: As muscle GS increased, creatinine (p≤0.02;
R=0.85) and 6MWT (p≤0.01; R=0.97) decreased.
Gastrocnemius-GS showed the greatest change over time and
rectus femoris-GS showed the least. There was a significant
decrease in nerve GS at followup (p≤0.001). There was no
statistical change in nerve CSA at followup. The inter-rater
agreements assessing muscle as normal versus abnormal was
perfect, and whether the changes were myogenic or
neurogenic was substantial with Kappa values of 1.0 and 0.8,
respectively.
SUMMARY/CONCLUSION: NMU correlates with clinical
severity in SBMA and shows changes over time. A larger
sample size and longitudinal data will be collected in a larger
natural history study.
Abdullah AlQahtani, MD, MPH
President's Research Initiative Award Recipient

INTRODUCTION/BACKGROUND: Desminopathy refers to a
clinically heterogenous group of myopathies due to mutations
in the desmin-encoding gene (DES). Muscle biopsies typically
show myofibrillar pathology characterized by the presence of
sarcoplasmic pleomorphic hyaline materials, which are devoid
of oxidative enzyme activity but contain multiple z-disc related
proteins, including desmin, and congophilic inclusions.
CASE REPORT: A 47-year-old woman developed bilateral
painless foot drop at age 34, which slowly progressed
proximally. She had a history of symptomatic bradycardia and
restrictive cardiomyopathy since age 22, underwent pacemaker
placement in her mid-20s, and received a heart transplant at
age 30. There was no known family history of neurological
disorders. Her examination showed mild facial weakness,
bilateral ptosis, and symmetric distal greater than proximal
weakness, most significantly affecting tibialis anterior. She had
poor relaxation of handgrip, but no percussion-induced
myotonia. Creatine kinase was normal. NCSs were normal.
Needle EMG revealed diffuse short duration and low amplitude
motor unit potentials, with associated fibrillation potentials and
myotonic discharges distally. Muscle biopsy showed
pathological variation in fiber size, marked increase in
internalized nuclei, several pyknotic nuclear clumps, scattered
lobulated fibers, and a single fiber containing rimmed vacuoles.
Myofibrillar pathology was absent. Interestingly, occasional
fibers showed subsarcolemmal arrangements of nuclei in a
crescent formation. Genetic testing for myotonic dystrophy type
1 showed a normal number of CTG repeats. Next generation
sequencing of 126 myopathy-causing genes revealed a
heterozygous pathogenic p.Arg454Trp variant in DES.
SUMMARY/CONCLUSION: We expand the myopathological
spectrum of desminopathy to include the crescent of nuclei.
Andre Granger, MD
President's Research Initiative Award Recipient
Resident and Fellow Member Award Recipient
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DISORDERS OF FATTY ACID OXIDATION IN AN ADULT
NEUROLOGY CLINIC

Igal Mirman (Rochester, MN), Margherita Milone (Rochester,
MN), Teerin Liewluck (Rochester, MN)
INTRODUCTION: Fatty acid oxidation disorder-associated
myopathies (FAOD-myopathies) refer to a group of genetically
heterogenous myopathies as a result of fatty acid oxidation
defects. They commonly occur in children, but adult-onset
diseases have been reported.
OBJECTIVE: To investigate the spectrum of FAOD-myopathies
in adult neuromuscular practice.
METHODS: We searched Mayo Clinic database to identify
genetically- or pathologically-proven FAOD-myopathies in adult
neurology clinic (January 2000-December 2021). Clinical and
laboratory data were reviewed.
RESULTS: Thirteen patients (ages 19-68 years) were
identified: 11 hereditary (5 multiple acyl-CoA-dehydrogenase
deficiency [MADD], 4 carnitine palmitoyltransferase-2 [CPT2]
deficiency, 1 coenzyme Q10 deficiency, and 1 Sengers
syndrome), and 2 acquired (ranolazine-associated). Patients
initially presented with fixed weakness (n=6) or rhabdomyolysis
(n=7). Muscle biopsy showed excessive lipid accumulation in
all but 3 CPT2 deficiency patients. Acylcarnitine profile was
abnormal in all but 2 patients (1 ranolazine-associated FAODmyopathy and 1 Sengers syndrome). Urine organic acid
analysis was abnormal in 2 patients (1 MADD and 1 CPT2
deficiency). EDX studies showed myopathic motor unit
potentials in 10 patients and peripheral neuropathy in 1 MADD
patient. Median time from symptom onset to diagnosis was 48
months. Followup data were available (range 3-120 months) in
all but 3 patients (2 MADD and 1 Sengers syndrome). Six
patients improved with treatment (3 MADD and 1 CPT2
deficiency) or discontinuation of ranolazine (n=2)
SUMMARY/CONCLUSION: FAOD-myopathies are uncommon
in adult neuromuscular practice, but often treatable. Needle
EMG can be normal. The acylcarnitine profile serves as a
sensitive screening test for FAOD-myopathies. Clinicians
should be aware of reversible drug-induced FAOD-myopathy.
Igal Mirman, MD
President's Research Initiative Award Recipient
Resident and Fellow Member Award Recipient
Disclosures:
Margherita Milone - Recieved compensation to serve as associate editor of
Neurology Genetics
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NORMAL MUSCLE BIOPSY DOES NOT RULE OUT
MITOCHONDRIAL MYOPATHY DUE TO M.G8363A
MUTATION IN MITOCHONDRIAL TRANSFER RNA-LYS
GENE

Pitcha Chompoopong (Rochester, MN), Teerin Liewluck
(Rochester, MN), Zhiyv Niu (Rochester, MN), Margherita
Milone (Rochester, MN)
INTRODUCTION/BACKGROUND: Mitochondrial (mt) transfer
RNAs (mt-tRNA) transport amino acids to the developing
polypeptide chain during translation of mitochondrial proteins.
Mutations affecting mt-tRNA structure or its processing,
including post-trascriptional modification or aminoacylation,
may cause mitochondrial dysfunction. The G8363A mutation in
tRNA-Lys gene of mtDNA (m.G8363A tRNA-Lys) has been
linked to a spectrum of mitochondrial disorders ranging from
severe multisystemic phenotypes, such as MERRF (myoclonic
epilepsy with ragged-red fibers) or Leigh syndrome, to
cardiomyopathy, lipomas and sensorineural hearing loss.
CASE REPORT: A 37-year-old man presented with
progressive muscle fatigue and myalgia since teenage years.
Family history was remarkable for multiple family members
carrying m.G8363A tRNA-Lys, including mother with ptosis and
short stature, sister with myalgia, and sister’s daughter with
hypotonia, epilepsy and developmental delay. Examination
revealed normal muscle strength and a lipoma on left shoulder
(no ptosis or ataxia). Creatinine kinase ranged 139 to 379 U/L
(normal <200). Resting lactate was 2.6 mmol/L (normal <2.2).
Needle EMG demonstrated small polyphasic motor unit
potentials in proximal muscles. Biceps brachii biopsy showed a
single cytochrome C oxidase-negative fiber without myopathic
features. Muscle mitochondrial whole genome analysis
identified m.G8363A tRNA-Lys affecting a highly conserved
nucleotide in the aminoacyl acceptor stem with 39%
heteroplasmy. Electrocardiogram and echocardiogram were
normal.
SUMMARY/CONCLUSION: Muscle biopsy of patients carrying
m.G8363A tRNA-Lys often show abundant ragged-red or
cytochrome C oxidase-negative fibers. The paucity/absence of
such findings, however, does not exclude a mitochondrial
myopathy and should not discourage mtDNA analysis when
clinical suspicion is high. Diagnosis allows supportive
management and proper care.
Pitcha Chompoopong, MD
President's Research Initiative Award Recipient
Resident and Fellow Member Award Recipient
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THE NIH TOOLBOX IN DUCHENNE MUSCULAR
DYSTROPHY

Mathula Thangarajh (Glen Allen, VA), Aaron Kaat (Chicago,
IL)
INTRODUCTION: Methodological barriers have hampered
continuity of assessment of cognitive function in Duchenne
muscular dystrophy (DMD), a multi-organ systemic disease.
This barrier has not only affected recommendations regarding
clinical care guidelines, but has prevented the acceleration of
preclinical successes into human clinical studies.
OBJECTIVE: To systemically investigate the validity of the NIH
Toolbox Cognition Battery to assess the cognitive profile in
DMD. The NIH Toolbox is a psychometrically sound neurobehavioral measure that allows for continuity of measurement
across the lifespan. It can be easily administered via an iPad,
and can be completed within 20-35 minutes. Most importantly,
it fulfills the NIH’s mandate for scientific rigor and
reproducibility, and is compliant with the FDA’s requirements of
data collection and data storage.
METHODS: We administered the NIH Toolbox in 30 boys with
DMD.
RESULTS: All participants completed the battery without any
interruptions. Our results find that the total cognition score was
1-1.5 standard deviations below age-expected standard
scores. Cognitive strength was noted in crystalized cognition
score whereas remarkable vulnerability was noted in fluid
cognition scores, with scores ranging 1-2 standard deviations
below age-expected standard scores. These results are
consistent with previous reports of cognitive profile in DMD.
SUMMARY/CONCLUSION: The NIH Toolbox reliably
assesses the cognitive profile in DMD. The user-friendly
technologically enabled tool not only allows for scalability as in
multicenter clinical trials, it can also be easily adopted for
routine clinical care. Thus, the NIH Toolbox has both clinical
and research applications in DMD.
Mathula Thangarajh, MD, PhD
President's Research Initiative Award Recipient
Disclosures:
Mathula Thangarajh - Consultation for Sarepta, PRC Therapeutics and NS
Pharma
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RELATIONSHIP BETWEEN THE FUNCTIONAL STATUS
AND QUALITY OF LIFE IN CHILDREN WITH DUCHENNE
MUSCULAR DYSTROPHY FROM THE SOUTHERN STATES
OF INDIA – A CROSS SECTIONAL ANALYSIS

Pradnya Dhargave (Bangalore, India), Tittu Thomas James
(Bangalore, India), Ragupathy Sendhilkumar (Bangalore,
India)
INTRODUCTION: Functional status of children affected with
Duchenne muscular dystrophy (DMD) deteriorates as the
disease progress. Limitations in activities of daily living are
observed from the age of 4, with inability to climb stairs and
loss of independent ambulation evident from around 7 years of
age.
OBJECTIVE: To find out the influence of functional limitations
on the quality of life (QOL) of DMD children from the southern
states of India.
METHODS: A cross-sectional study was conducted on 123
patients with DMD, from the 4 states of southern India. The
study was approved by the Institution Ethics Committee.
Muscular Dystrophy Functional Rating Scale (MDFRS),
Paediatric Quality of Life (PedsQL) Neuromuscular module and
Timed Functional Test (TFT) for various activities were
assessed. The relationship between the outcome measures
were assessed using Spearman Correlation Coefficient
(p<0.05 denoting significance).
RESULTS: The mean age of participants were 7.98±1.49
years, with a mean duration of disease of 5.14±1.50 years. A
significant negative correlation (r=−0.18, p=0.048) was
observed between the duration of illness and family resources
domain of PedsQL. MDFRS demonstrated a significant positive
correlation (p<0.05) with all domains of PedsQL representing a
better QOL with better functional abilities (r=0.518, p<0.001).
All TFT measures showed a significant negative correlation
(p<0.05) with PedsQL domains representing a reduction in
QOL with increased time taken for activities.
SUMMARY/CONCLUSION: QOL is influenced by the
limitations in the functional status of children with DMD. Hence
rehabilitation strategies should focus on functional
improvements to bring better QOL in DMD.
Pradnya Dhargave, PhD
President's Research Initiative Award Recipient
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CHRONIC PROGRESSIVE EXTERNAL
OPHTHALMOPLEGIA IN A PATIENT WITH A NOVEL
MUTATION IN THE TWINKLE (PEO1/TWNK) HELICASE
GENE

A NERVE-WRECKING JOURNEY TO PORPHYRIA

Yazan Eliyan (Chicago, IL), Christopher Trent Brewer
(Chicago, IL), Christopher Gomez (Chicago, IL), Kourosh
Rezania (Chicago, IL), Kaitlin Seibert (Chicago, IL)

INTRODUCTION/BACKGROUND: Porphyric neuropathy is
often missed in the differential of acute/subacute weakness,
especially if EDX evaluation is performed when attacks have
resolved and other diagnoses are pursued.

INTRODUCTION/BACKGROUND: Chronic progressive
external othalmoplegia (CPEO) is a mitochondrial disorder with
slowly progressive bilateral ptosis and symmetric
ophthalmoplegia due to a genetic mutation that results in
defective oxidative phosphorylation. Common genes that are
implicated in CPEO include POLG, RRM2B, ANT1 and
PEO1/TWNK.
CASE REPORT: A 70-year-old man presented with acute
onset of right hemifacial weakness superimposed on chronic
progressive bilateral ptosis and ophthalmoplegia. Several
family members had similar progressive ophthalmoplegia and
ptosis. Brain MRI revealed an acute ischemic stroke in the right
dorsal pons, which explained the right hemifacial weakness.
The patient did not experience diplopia due to severe baseline
ophthalmoplegia. Needle EMG did not show evidence for a
neuromuscular junction disorder; but showed diffuse
fibrillations and positive waves. Creatine kinase was elevated
to 6,080 upon admission, and normalized over the course of 1
week. Genetic testing revealed a novel mutation c.1510G>A
(p. Ala504Thr) in a pathogenic “hot spot” of the C10ORF2 gene
(TWNK/PEO1), which is associated with CPEO. The
p.Ala504Thr substitution appears to be deleterious using
several pathogenicity prediction tools: Sorting Intolerant From
Tolerant (SIFT), PolyPhen2, Align Gradient Validation Gradient
Deviation (GVGD) and Rare Exome Variant Ensemble Learner
(REVEL).
SUMMARY/CONCLUSION: We describe a novel mutation in
the TWNK gene, which was presented with a late onset
ophthalmoplegia and an episode of rhabdomyolysis. Although
he presented with a pontine stroke, it was likely incidental and
not caused by underlying mitochondrial disease. Genetic
testing revealed a novel, likely pathogenic variant, which is
supportive of the diagnosis of CPEO.
Yazan Eliyan, BS
President's Research Initiative Award Recipient

Isvan Alvarez Herrera (Ridgeland, MS), Saurabh Shukla
(Flowood, MS), A. Arturo Leis (Jackson, MS)

CASE REPORT: A 34-year-old quadriparetic African American
woman was admitted in a rehabilitation hospital after
ineffective treatment with IVIg and steroids for sequential
diagnoses of Guillain–Barré syndrome and vasculitis. She had
extensive workup: normal MRI of full neuraxis, normal
autoimmunity panels, and mild evidence of denervation and
vasculitic changes in biopsies of quadriceps and sural nerve.
Several urinalyses showed dark/amber urines, attributed to
dehydration or urinary tract infections. Her first EDX
assessment concluded an inflammatory myopathy; the second,
a patchy sensorimotor axonal polyneuropathy. Since 2015, she
was diagnosed with pancreatitis, which supposedly explained
this bout of abdominal pain, vomiting, and autonomic
disturbances started after alcohol consumption on her birthday
celebration, that preceded the progressive weakness and
sensory symptoms that led her to the ER 3 months prior. We
performed a third EDX for worsening weakness despite
rehabilitation efforts. A pattern of severe non–length-dependent
diffuse axonal polyneuropathy, motor greater than sensory,
and mildly delayed bilateral blink reflex R2 responses, added to
our clinical suspicion of porphyric neuropathy after an attack of
acute intermittent porphyria. Confirmation was obtained with
highly elevated delta aminolevulinic acid (40.1 mg/L, normal
range 0.0-5.4) and porphobilinogen (150.1 mg/L, normal range
0.0-2.0) levels in random urine samples.
SUMMARY/CONCLUSION: In a subacute non–lengthdependent motor-predominant axonal polyneuropathy initiated
after classic triggering events like alcohol intake, fasting,
dehydration, or medications, porphyria should be included in
the differential and investigated.
Isvan Alvarez Herrera, CNCT
Technologist Member Recognition Award Recipient
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USE OR OVERUSE OF A MYOSITIS AUTOANTIBODY
PANEL AT AN ACADEMIC MEDICAL CENTER

Sanket Aggarwal (Chicago, IL), Sun Qiu (Chicago, IL), Ryan
Jacobson (Chicago, IL)
INTRODUCTION: Myositis autoantibody panels, such as the
MyoMarker® panel, are frequently used in the evaluation of
patients with immune myopathies or interstitial lung disease
(ILD). These panels, however, are likely not useful in patients
who do not have myopathy or ILD, and their use may lead to
unnecessary cost and clinical confusion.
OBJECTIVE: To assess the volume of myositis autoantibody
panels sent at a single center, and to determine how often
tested patients were subsequently found not to have a relevant
immune myopathy or muscle disease.
METHODS: A retrospective chart review was conducted for all
patients who received the MyoMarker® panel between
September 2018 and June 2021. Information about presenting
symptoms, test results, and final diagnoses were recorded.
RESULTS: From a total of 275 patients receiving myositis
antibody testing, 79 were used to evaluate possible ILD. In the
remaining 196 patients, 100 were not found to have any
myopathy. Of these, 22 patients had a positive antibody. Only
11 and 5 patients had prior elevated creatine kinase (CK) or
abnormal needle EMG before antibody testing, respectively.
SUMMARY/CONCLUSION: MyoMarker® panels were often
sent in patients who were determined not to have any
underlying myopathy, myositis, or ILD. In these patients, other
diagnostic data, such as CK level, needle EMG, and muscle
biopsy, seldom pointed toward underlying muscle disease.
False–positive markers on the autoantibody panel in this group
were not rare. These costly, broad antibody panels are best
reserved for patients with a high pre-test probability of immune
myopathy who are in need of additional assessment.
Sanket Aggarwal, BS
Medical Student Research Award Recipient

16
POST-INFECTIOUS ONSET OF MYASTHENIA GRAVIS IN
PATIENTS INFECTED WITH COVID-19: A LITERATURE
REVIEW

Omar Abbas (Rochester, MI), Gustavo Patino (Rochester, MI)
INTRODUCTION: COVID-19 infections have been associated
with the subsequent development of various neuro-immune
syndromes, including myasthenia gravis (MG). We aim to
summarize the characteristics and outcomes of patients who
developed MG following COVID-19 infection.
OBJECTIVE: To summarize the characteristics, managements
and outcomes of patients who developed new onset MG
following COVID-19 infection.
METHODS: A literature review was performed for case reports
and series of MG, with onset following COVID-19 infection.
Articles published on PubMed between May 2020 and
February 2022 were selected for our study. Data on patient
demographics, management, and outcomes were extracted to
produce aggregate measures. We also report the average
latency period between COVID-19 infection and onset of MG
symptoms.
RESULTS: Ten articles were identified that met
inclusion/exclusion criteria, yielding 14 cases total. Six were
female (43%), and average age was 58 years (with a range of
21 to 86 years). Eleven patients (71%) were positive for
antibodies against Acetylcholine receptor, 2 (14%) were
positive for antibodies against muscle-specific kinase, and 1
patient (7%) was seronegative. The average latency period
between COVID-19 infection and onset of MG symptoms was
23 days, with a range of 4 days to 2 months. The most
common presenting symptoms were diplopia, limb weakness
and dysphagia. The most commonly used treatments were
pyridostigmine (71%), corticosteroids (50%) and IVIg (36%).
Ten patients (71%) improved following MG treatment and 2
required respiratory support (1 requiring mechanical
ventilation).
SUMMARY/CONCLUSION: New onset post-infectious MG is a
novel autoimmune neurologic complication of COVID-19. A
majority of these patients seem to respond to usual MG
treatments.
Omar Abbas, BS
Medical Student Research Award Recipient
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NUMB CHIN SYNDROME: ATYPICAL PRESENTATION OF
METASTATIC BREAST CANCER

DIABETIC NEUROPATHY: A PROGNOSTIC FACTOR FOR
COVID-19?

Britta Bureau (Neenah, WI), Jennifer Connelly (Milwaukee,
WI), Paul Barkhaus (Whitefish Bay, WI), Ryan Brennan
(Milwaukee, WI)

Mustafa Jaffry (Edison, NJ), Mohsen Ahmed (Kearny, NJ),
Muhammed Ors (South Orange, NJ), Brian Sun (Harrison, NJ),
Ronak Trivedi (North Brunswick, NJ), Kranthi Mandava
(Highland Park, NJ), Kazim Jaffry (Edison, NJ), Nizar Souayah
(Westfield, NJ)

INTRODUCTION/BACKGROUND: Numb chin syndrome
(NCS) is an uncommon but known complication of cancer.
Prompt recognition is imperative to directed treatment. In some
instances, numb chin may be complicated by other findings.
CASE REPORT: A 53-year-old female with past medical
history of estrogen receptor positive, invasive ductal breast
carcinoma underwent partial mastectomy, chemotherapy, and
radiation. After 6 years remission, new lung and liver
metastases occurred, and chemotherapy resumed. Imaging
was negative. Eight weeks later, she developed left chin
numbness followed by progressive difficulty retaining food and
drink. Her left lower lip weakened. Neurological examination
revealed left lower lip weakness (showing a “droop” with
attempted smile). The area of decreased sensation to sharp
touch had expanded from the left chin to the nasolabial fold.
The remainder of her neurological examination was
unremarkable. Contrast-enhanced MRI was repeated and
revealed a 1.9 cm enhancing left parotid mass.
SUMMARY/CONCLUSION: NCS is defined as an ipsilateral
loss of chin sensation. If there is no history of trauma or dental
injury and especially if the presentation is atypical, then cancer
is the most likely etiology. This case began as an
uncomplicated NCS that rapidly expanded to involve a greater
portion of the trigeminal nerve distribution, in addition to a
branch of the facial nerve. Thus, each focal deficit was not the
result of separate distal nerve lesions, but rather partial
proximal cranial neuropathies at their parotid gland propinquity.
Britta Bureau, BS
Medical Student Research Award Recipient
Disclosures:
Ryan Brennan - Received speaking and consulting fees from Abbvie and
Medtronic

INTRODUCTION: Diabetic neuropathy (DN) as a factor in the
prognosis of COVID-19 has previously been suggested to
increase morbidity and mortality.
OBJECTIVE: To investigate the effect of DN as an
independent factor in selected outcomes of COVID-19 patients.
METHODS: In a retrospective analysis of 908 patients
hospitalized with COVID-19 between March 2020 and March
2021, 724 did not have diabetes (COVID-19N), 165 had
diabetes mellitus without neuropathy (COVID-19DM), and 19
had diabetic neuropathy (COVID-19DMN). The outcomes
compared included length of stay (LOS), discharge disposition,
and death.
RESULTS: Average LOS in days was higher in COVID-19DMN
compared to COVID-19DM and COVID-19N, respectively, but
did not reach significance (11, 10, and 7 p>0.05). For patients
with COVID-19DMN, 81% were discharged routinely, 10%
were discharged to a skilled nursing facility (SNF), and 9%
expired. In the COVID-19DM group, 76% of patients were
discharged routinely, 18% were discharged to a SNF/longterm
care facility (LTC), and 6% expired. In the COVID-19N group,
80% of patients were discharged routinely, 20% were
discharged to a SNF/LTC, and 9% expired.
SUMMARY/CONCLUSION: These preliminary results suggest
that DN did not affect the investigated outcomes (LOS,
mortality, and discharge disposition). Work is in progress using
a larger sample size, better characterization of type of DN,
detailed patient demographics, and other established markers
of COVID-19 prognosis to investigate whether DN as a single
factor or in combination with others is an independent factor of
poor prognosis in specific COVID-19 subgroups.
Mustafa Jaffry, BA
Medical Student Research Award Recipient
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ASSOCIATION OF GUILLAIN–BARRÉ SYNDROME AFTER
PFIZER–BIONTECH COVID-19 VACCINATION IN PEDIATRIC
PATIENTS: A VACCINE ADVERSE EVENT REPORTING
SYSTEM STUDY

CARPAL TUNNEL SYNDROME AND AMYLOIDOSIS: A
FOLLOW-UP STUDY OF CLINICAL REMARKS IN
ELECTRODIAGNOSTIC STUDY REPORTS LEADING TO
SCREENING IN FORTY PERCENT OF PATIENTS

Muhammed Ors (South Orange, NJ), Mustafa Jaffry (Edison,
NJ), Kazim Jaffry (Edison, NJ), Ronak Trivedi (North
Brunswick, NJ), Mohsen Ahmed (Kearny, NJ), Brian Sun
(Harrison, NJ), Nizar Souayah (Westfield, NJ)

Edward Liu (Brooklyn, NY), Adam Watkins (Fort Lauderdale,
FL), Adrianna Vaskas (Wyalusing, PA), J. David Avila
(Danville, PA)

INTRODUCTION: Guillain–Barré syndrome (GBS) has been
reported in patients following vaccination.
OBJECTIVE: To investigate the association between GBS and
COVID-19 vaccination in pediatric patients.
METHODS: The Vaccine Adverse Event Reporting System
database was reviewed. The reporting rate of pediatric GBS
after Pfizer–BioNTech COVID-19 vaccination, ascertained with
Brighton criteria, was compared to the rate after influenza,
human papillomavirus (HPV), and meningococcal vaccinations
in 3 periods: pre-COVID-19 (October 2018-August 2019), prevaccine (January 2020-November 2020), and vaccine
(December 2020-October 2021). Six weeks after vaccination
was defined as the risk period of probable cause–effect
relationship.
RESULTS: During the vaccine period, 31, 3, 1, and 1 cases of
GBS were reported after COVID-19, influenza, HPV, and
meningococcal vaccinations, respectively. The reporting rate of
GBS after COVID-19 vaccination was significantly higher than
after influenza, HPV and meningococcal vaccinations (12.45
versus 1.63 versus 1.07 versus 1.19 per 10 million, p<0.005).
This rate is within the incidence range of GBS in children.
Using self-controlled and case centered analysis, the reporting
rate of GBS after COVID-19 vaccination between the risk and
control periods is significantly different (90.32% versus 9.7%,
p<0.0001). Similar results were obtained when all patients,
regardless of Brighton criteria, were included.
SUMMARY/CONCLUSION: Although the incidence of GBS
after COVID-19 vaccination in the pediatric population was not
significantly greater than that of the general population, the
increased reporting of GBS within the first 6 weeks after
COVID-19 vaccination suggests a temporal association. Due to
limitations in passive surveillance, these findings warrant
further analysis with controlled studies of GBS after COVID-19
vaccination.
Muhammed Ors, AB
Medical Student Research Award Recipient

INTRODUCTION: CTS is an early manifestation of
amyloidosis. Up to 6% of the general population will develop
CTS in their lifetime. We previously reported that the
introduction of clinical remarks in EDX study reports led to
screening for amyloidosis in one-third of patients. We
expanded the study period and analyzed what actions were
taken for screening.
OBJECTIVE: To determine if clinical comments in EDX study
reports lead to amyloidosis screening.
METHODS: We selected patients seen in our laboratory from
September 2020 to December 2021 with the following criteria:
Men older than 50 and women older than 60, bilateral CTS
found in EDX study, and a report including a clinical comment
alerting the referring provider of the possibility of amyloidosis.
We then reviewed if and what action was taken. Acceptable
actions included neurology and/or cardiology referrals,
transthoracic echocardiogram, cardiac MRI, technetium
pyrophosphate scintigraphy, serologic testing for monoclonal
gammopathy, and carpal tunnel release (CTR) with
tenosynovial biopsy for Congo red staining.
RESULTS: Forty-five patients (27 men [60%], 18 women
[40%]; median age 65, range 51-88) were included in the
study. Overall, 18 patients (40%) had action(s) taken to screen
for amyloidosis: 7 patients (16%) had 1 action, while 11 (24%)
had more than 1. Thirty-two patients (71%) had CTR but only 3
had tenosynovial biopsy, which were all negative for amyloid.
SUMMARY/CONCLUSION: Introduction of clinical comments
in EDX study reports led to screening for amyloidosis in 40% of
patients. There is an opportunity to increase the use of
tenosynovial biopsy as a screening tool.
Edward Liu, BS
Medical Student Research Award Recipient
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INTRODUCING A MODIFIED COMBINED SENSORY INDEX
TO DIAGNOSE CARPAL TUNNEL SYNDROME

GUILLAIN–BARRÉ SYNDROME AFTER COVID-19
VACCINATION: A CASE SERIES STUDY

Nicholas Tranchitella (Charleston, SC), Vincent Tranchitella
(York, PA), William Barfield (Charleston, SC)

Brian Sun (Harrison, NJ), Kranthi Mandava (Highland Park,
NJ), Muhammed Ors (South Orange, NJ), Mustafa Jaffry
(Edison, NJ), Mohsen Ahmed (Kearny, NJ), Ronak Trivedi
(North Brunswick, NJ), Nizar Souayah (Westfield, NJ)

INTRODUCTION: The combined sensory index (CSI) is a wellestablished method to diagnose mild CTS. However, the CSI
involves performing 6 sensory NCSs (sNCSs) per limb, in
addition to the standard median and ulnar sNCSs. We propose
a “modified” CSI (mCSI).
OBJECTIVE: To determine if the mCSI equates to the CSI in
diagnosing CTS.
METHODS: We performed a retrospective review of patients
evaluated for CTS. All patients had initial standard median
sNCSs to the middle finger (M3) and ulnar sNCSs to the little
finger (U5). The difference in peak latencies (M3-U5) was
calculated. If the difference was less than 0.5 ms, then the CSI
was performed using standard technique, as described
previously. We subsequently calculated a mCSI, substituting
the M3-U5 difference for the ring finger difference (M4-U4).
The CSI and mCSI were considered abnormal if the sum of
these values were >0.9. The means and standard deviations
for CSI and mCSI were compared using a dependent t-test.
Additionally, we calculated the percentage of patients whose
diagnosis changed using the mCSI.
RESULTS: Twenty-six CSIs were evaluated in 23 patients. The
CSI mean was 1.22±0.45; the mCSI mean was 1.13±0.37
(p=0.023). One study (3.8%) resulted in a changed diagnosis
using the mCSI (abnormal to normal).
SUMMARY/CONCLUSION: The mCSI may be a useful, costeffective method to diagnose mild CTS, with less patient
discomfort. This is a preliminary study as part of a multiinstitutional study aimed at consolidating the number of NCSs
necessary to diagnose CTS.
Nicholas Tranchitella, BS
Medical Student Research Award Recipient

INTRODUCTION/BACKGROUND: Guillain–Barré syndrome
(GBS) has been reported rarely after vaccination. We report 2
cases of GBS after COVID-19 vaccination.
CASE REPORT: Case 1 is a 64-year-old female with past
breast and cervical cancers who developed ascending
numbness, weakness, and ataxic gait within 1 week after
receiving a COVID-19 booster. Cerebrospinal fluid (CSF)
analysis demonstrated cytoalbuminologic dissociation. She
was started on IVIg for 5 days with slow improvement and was
discharged home approximately 3 weeks after admission.
Case 2 is a 61-year-old male with history of chronic obstructive
pulmonary disease who developed progressive upper and
lower extremities weakness within 4 days post COVID-19
vaccination. He was initially diagnosed with hypotension and
acute renal failure. However, despite improvement of renal
function and blood pressure, his extremities’ weakness
continued to worsen over the following 3 weeks. His CSF
analysis showed normal proteins. He was started on 5 days
IVIg with improvement of his motor function and was
discharged after 9 weeks of hospitalization. In both cases no
upper respiratory or gastrointestinal infections were identified
prior to symptoms onset. Both patients received their first dose
of COVID-19 vaccination without complications and did not
require ICU admission.
SUMMARY/CONCLUSION: Although there a temporal
association and plausible mechanism between GBS and
COVID-19 vaccination in these 2 cases, a cause–effect
relationship cannot be confirmed. Despite prior and safe
exposure to COVID-19 vaccination, our 2 patients developed
GBS within the first week after receiving a COVID-19 booster,
emphasizing the need for continuous monitoring of vaccination
adverse reactions.
Brian Sun, BS
Medical Student Research Award Recipient
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DO DIHYDROPYRIDINE CALCIUM CHANNEL BLOCKERS
INCREASE THE RISK OF NEUROMUSCULAR
COMPLICATIONS IN PATIENTS WITH SARS-COV-2?

POOR RESPONSE TO ECULIZUMAB IN PATIENTS WITH
TREATMENT REFRACTORY GENERALIZED MYASTHENIA
GRAVIS

Mohsen Ahmed (Kearny, NJ), Muhammed Ors (South Orange,
NJ), Mustafa Jaffry (Edison, NJ), Ronak Trivedi (North
Brunswick, NJ), Nizar Souayah (Westfield, NJ)

Nakul Katyal (Columbia, MO), Raghav Govindarajan (Fairview
Heights, IL)

INTRODUCTION: Dihydropyridine calcium channel blockers
(CCBs) have recently been shown to increase morbidity and
mortality in select groups of patients, but their effect has not
been well characterized in terms of neuromuscular
complications (NMCs) or in patients with SARS-CoV-2
infection.

INTRODUCTION/BACKGROUND: Eculizumab, a C5
complement inhibitor, has been approved for management of
patients with treatment refractory acetylcholine receptor
positive (AChR+) generalized myasthenia gravis (gMG).
Though the majority of patients receiving eculizumab
experience clinical improvement, a small number of patients
may have a poor response.

OBJECTIVE: To investigate the use of CCBs as an
independent predictor for NMCs and other selected outcomes
in patients hospitalized with SARS-CoV-2 infection.

OBJECTIVE: To report 3 cases of poor response to
eculizumab in young caucasian patients with treatment
refractory gMG.

METHODS: In a retrospective analysis of 907 patients
hospitalized with SARS-CoV-2, 237 patients were on CCBs,
144 patients were on other blood pressure medications
(nCCBs), and 127 patients used no blood pressure
medications (nBPM). The outcomes compared included
incidence of NMCs, creatinine kinase (CK) level, mortality, and
length of stay.

CASE REPORT: Three young, caucasian, thymectomized
females with Myasthenia Gravis Foundation of America class
III treatment-refractory MG were on multiple
immunosuppressant medications. All 3 patients had initial
worsening of their Myasthenia Gravis Activities of Living (MGADL) score 1 month post eculizumab, followed by an
unchanged MG-ADL and Myasthenia Gravis Composite (MGC)
score 3 months after eculizumab therapy. No changes were
noted in the number of acute MG exacerbations either pre and
post eculizumab therapy. All patients were eventually started
on maintenance plasma exchange therapy post eculizumab
failure and had clinical improvement in their MG-ADL and MGC
scores and reduction in the number of acute exacerbations of
disease.

RESULTS: The rate of NMCs was 12%, 10%, and 3.8% for
patients in the CCBs, nCCBs, and nBPM groups, respectively
(p<0.0001). The difference in rate between CCBs and nCCBs
groups was not significant (p=0.8). Twenty-two percent of the
CCBs group, 16% of the nCCBs group, and 20% of the nBPM
group had a CK >1000 IU/L (p>0.05). Mortality among those
with a CK >1000 IU/L was 27% and 36% for the CCBs and
nCCBs groups, respectively (p>0.05). Overall, the average
length of stay was 9, 9, and 7 days for the CCBs, nCCBs, and
nBPM groups, respectively (p>0.05).
SUMMARY/CONCLUSION: These results suggest that CCB
medications may not affect patient outcomes when compared
with nCCB medications. Further research is needed to adjust
these outcomes for comorbid conditions and investigate
outcomes in disease of the nerve, muscle, and neuromuscular
conditions separately.
Mohsen Ahmed, BS
Medical Student Research Award Recipient

SUMMARY/CONCLUSION: The exact mechanism contributing
to poor clinical response to eculizumab in gMG patients
remains unclear. Further studies are warranted to undermine
the underlying pathogenesis.
Nakul Katyal, MD
Resident and Fellow Member Award Recipient
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RAPIDLY PROGRESSIVE PRIMARY LATERAL SCLEROSIS
AFTER COVID-19 VACCINATION: A CASE REPORT

SJOGREN’S SENSORY NEUROPATHY: A POTENTIALLY
TREATABLE CONDITION WITH EARLY INTERVENTION

Michael Skolka (Rochester, MN), Kim Griffin (Rochester, MN),
Marcus Vinicius Pinto (Rochester, MN), Christopher Klein
(Rochester, MN)

Ryan Naum (Glen Allen, VA), Kelly Gwathmey (Charlottesville,
VA)

INTRODUCTION/BACKGROUND: Primary lateral sclerosis
(PLS) and ALS are neurodegenerative motor neuron disorders
(MNDs). PLS is an upper MND and progresses over
approximately 20 years compared to ALS which progresses
over approximately 4 years.
CASE REPORT: A 67-year-old man developed progressive
ascending stiffness 2 weeks after his second COVID-19
vaccination (Moderna mRNA-1273). He was without COVID-19
infection. At initial evaluation 4-months from onset, he had
spastic dysarthria, dysphagia, and falls given whole limb
quadriparesis. He could stand, but walking was unsafe. All
reflexes were brisk including jaw jerk, Hoffman and Babinski
signs, and ankle clonus. No fasciculations. Brain and spine
MRI were serially repeated (x3) and at 9 months from onset;
imaging revealed T2 hyperintensity in corticospinal tracts,
subcortical white matter, and precentral gyrus without
enhancement. Lumbar puncture was normal (total cells 1/hpf,
glucose 62 mg/dl, protein 57 mg/dl, GAD65 and paraneoplastic
including amphiphysin negative). Serum monoclonal proteins,
human T-lymphotropic virus type 1, HIV, vitamin E, antinuclear
antibodies, Lyme, human leukocyte antigen B27, B12, folate,
copper, acetylcholine receptor antibodies were normal. Three
serial needle EMGs last performed 9 months from onset had
no MND findings of fibrillations/fasciculations. Immunotherapy
was attempted for possible COVID-19 vaccination immunemediated MND: 1 g IV methylprednisolone (x5), plasma
exchange (x5), daily prednisone 60 mg/day, methotrexate 15
mg/week but was not beneficial and discontinued. At 10
months from onset with aspiration and oxygen desaturations,
the patient chose hospice.
SUMMARY/CONCLUSION: This atypical case of rapidly
progressive upper MND from presumed PLS expands our
knowledge of disease progression. The temporal association
with COVID-19 vaccination is unclear.

INTRODUCTION/BACKGROUND: Acquired sensory
neuronopathies (i.e., dorsal root ganglionopathies) are rare
sensory neuropathies most commonly associated with
Sjögren’s syndrome (SS) and paraneoplastic syndromes.
OBJECTIVE: To describe 2 cases of Sjögren’s syndrome
sensory neuronopathy (SSSN) in which early intervention
resulted in excellent clinical outcomes.
CASE REPORT: Two patients presented with painful sensory
symptoms, sicca symptoms, and with positive SSA and
antinuclear antibodies. The first patient presented with
perceived symmetric hand weakness (despite no motor NCS
abnormalities), total body numbness and paresthesia, as well
as sensory ataxia, while the other presented with asymmetric
numbness and pain in the left foot and hand. The
electrophysiological profiles varied considerably between the 2
patients. The first patient demonstrated complete absence of
sensory nerve action potentials (SNAPs) whereas the second
patient had only asymmetrical superficial peroneal and sural
SNAPs, corresponding with his clinical deficit. The first patient
was diagnosed with SSSN, while the other was diagnosed with
asymmetrical sensory neuropathy in SS. The first patient was
treated with mycophenolate mofetil (MMF) with dramatic
symptomatic improvement and near recovery of clinical
deficits. The second patient was treated with prednisone,
methotrexate, and ultimately switched to MMF and rituximab
with significant improvement in symptoms.
SUMMARY/CONCLUSION: SS is commonly associated with
sensory neuropathies including sensory neuronopathies. Both
patients met diagnostic criteria for SSSN, though with differing
severities. To date, there has been no randomized controlled
trial evaluating treatments of SSSN. However, our findings
suggest that early use of MMF could result in considerable
benefit in a disease that is often functionally devastating.
Ryan Naum, DO

Michael Skolka, MD
Resident and Fellow Member Award Recipient

Resident and Fellow Member Award Recipient

28
CARPAL TUNNEL SYNDROME IN CHILDREN,
ASSOCIATION WITH MUCOPOLYSACCHARIDOSIS: A
CASE REPORT

Jully Carolina Gomez Gil (Bogotá, Colombia), Sandra Milena
Cortes Soto (Bogotá, Colombia), Fernando Ortiz-Corredor
(Bogotá, Colombia)
INTRODUCTION/BACKGROUND: CTS in the pediatric
population is rare. It usually presents with symptoms such as
pain, difficulty in manual skills, and fine grasp. The most usual
cause is mucopolysaccharidosis, followed by hereditary
neuropathy with pressure paralysis. It is important to achieve
an early diagnosis since surgical treatment is the best option in
these cases.
CASE REPORT: An 11-year-old child presented with
mucopolysaccharidosis type II and moderate cognitive deficit.
He has received enzyme replacement since he was 2 years
old. His mother said the child could feel pain in his hands, had
difficulty lifting objects, and could not perform fine grips for 3
years. He had hypotrophy and MRC 4/5 for the thenar
eminence muscles. The strength evaluation in other muscles
was normal. Needle EMG/NCSs confirmed neuropathy due to
entrapment of the median nerve at the carpal tunnel, severe in
the left hand and moderate in the right hand. Neuromuscular
ultrasound evaluation of the median nerve at the wrist showed
a cross-sectional area increase (17 mm2 and 16 mm2).
SUMMARY/CONCLUSION: CTS is a musculoskeletal
complication due to mucopolysaccharidosis in children. Early
clinical physical examination, needle EMG/NCSs starting at the
age of 4, and neuromuscular ultrasound evaluation is
recommended. Patients need to receive early surgical
treatment because it provides optimal functional recovery. This
pathology could significantly affect the quality of life of children,
and the rehabilitation team could start the initial approach with
the patient. Early detection and treatment can modify the
disease’s natural history.
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SCIATIC NERVE MONONEUROPATHY AFTER VAGINAL
DELIVERY: A CASE SERIES

Nader Boutros (Riverside, CA), Dina Saba (Riverside, CA),
Bhavesh Trikamji (Riverside, CA)
INTRODUCTION/BACKGROUND: Postpartum neuropathies
are common, including femoral neuropathy, peroneal
neuropathy, lumbosacral trunk plexopathy, and lateral femoral
cutaneous neuropathy. Sciatic mononeuropathy in the
peripartum period is rare. Postpartum sciatic neuropathy (PSN)
in the setting of cesarean section has been reported before.
We present a case series of 2 sciatic mononeuropathies after
vaginal delivery.
CASE REPORT: Case 1 is a 25-year-old woman who
presented with a left foot drop after normal vaginal delivery
after being in labor for 3 hours. Case 2 is a 24-year-old woman
who presented with a right foot drop after normal vaginal
delivery and being in labor for 31 hours. Both cases noted foot
drops in the immediate postpartum period. Neurologic
examinations revealed flail foot, MRC 4/5 hamstring muscle
strength, and intact hip abduction. They had paresthesias on
the posterolateral aspect of the leg and dorsal and plantar
aspect of the foot with absent ankle reflex. MRI did not show
evidence of spinal cord, nerve root, or plexus involvement.
EDX studies revealed evidence of sciatic mononeuropathy
proximal to the short head of biceps femoris. They were
discharged home with an ankle brace and therapy. At 3 months
followup, they had complete resolution of weakness.
SUMMARY/CONCLUSION: There have been a few reported
cases of PSN secondary to cesarean section. Sciatic
involvement after vaginal delivery is extremely rare. We report
2 cases of PSN after vaginal delivery to highlight that sciatic
mononeuropathy can occur not only after cesarean section, but
also after vaginal delivery, and should raise awareness of this
risk to clinicians.
Nader Boutros, MD

Jully Carolina Gomez Gil, MD
Resident and Fellow Member Award Recipient

Resident and Fellow Member Award Recipient
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MYASTHENIC EXACERBATION FOLLOWING BRAF AND
MEK INHIBITOR THERAPY, NOT JUST IMMUNE
CHECKPOINT INHIBITORS

Jeremy Hill (Cleveland, OH), Yuebing Li (Cleveland, OH)
INTRODUCTION/BACKGROUND: We describe a patient with
well controlled generalized myasthenia gravis (MG) who
developed exacerbation after treatment for metastatic
melanoma with BRAF/MEK inhibition (vemurafenib and
cobimetinib).
CASE REPORT: An 84-year-old male with a history of
melanoma resection 4 years prior presented for rib pain. There
was a 5-year history of well controlled acetylcholine receptor
antibody positive generalized MG on low-dose mycophenolate
mofetil and prednisone, and a history of thymoma status post
resection. Further workup confirmed metastatic melanoma, and
molecular analysis showed BRAF mutation. The patient was
given a single infusion of nivolumab and transitioned to
vemurafenib (BRAF kinase inhibitor) and cobimetinib (MEK
inhibitor) due to tumor growth 3 months later. After being on
this combination therapy for 2 weeks, the patient presented
with significant ptosis, diplopia, and dysphagia. High dose
corticosteroid therapy and plasma exchange were initiated, but
he continued to clinically deteriorate. Conservative treatment
was adopted, and he died 16 days after presentation of
exacerbation of myasthenic symptoms.
SUMMARY/CONCLUSION: To our knowledge, this is the first
reported case of vemurafenib and cobimetinib causing MG
exacerbation. A literature review reveals that such a combined
treatment could result in subacute immune-mediated motor
polyneuropathy. In addition, 3 cases of MG development or
exacerbation following similar BRAF and MEK inhibitor therapy
have been reported since 2019. As these immune therapies
are increasingly used in metastatic melanoma, clinicians
should be aware of the associated risk of exacerbating MG and
causing other neuromuscular disorders.
Jeremy Hill, MD
Resident and Fellow Member Award Recipient
Disclosures:
Yuebing Li - Consultant for argenx, Catalyst, Immunovant, and UCB Pharma;
received grant support from argenx
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PD-1 INHIBITOR-INDUCED COMBINED MYASTHENIA
GRAVIS AND INFLAMMATORY MYOPATHY

Madeline Singer (Phoenix, AZ), Erik Ortega (Phoenix, AZ)
INTRODUCTION/BACKGROUND: Neuromuscular-related
complications of programmed death-1 (PD-1) checkpoint
inhibitors occur in less than 1% of patients, with myasthenia
gravis (MG) and myositis being the most common. In rare
cases, patients can have combined syndromes. Acute
treatment is often with steroids, IVIg, or plasma exchange
(PLEX), but longterm treatment has not been well described.
CASE REPORT: An 83-year-old man with metastatic
adenocarcinoma developed weakness, bulbar symptoms, and
diplopia after several treatments with pembrolizumab. He was
initially diagnosed with MG based on presentation and positive
antibodies. Pembrolizumab was stopped, and he underwent
PLEX with transient improvement. His symptoms recurred, and
his examination showed proximal weakness, fatigable
ptosis/diplopia, and dysarthria. An EDX study showed
abnormal spontaneous activity in the lower extremities with
predominantly myopathic motor units. Repetitive stimulation
showed decrement in the trapezius. Repeat acetylcholine
antibodies were elevated. Muscle biopsy showed moderate
muscle atrophy, size variability, endomysial lymphocytes, and
scattered esterase loss at the neuromuscular junction. He was
diagnosed with both inflammatory myopathy and MG. He was
acutely treated with IVIg 2 g/kg, prednisone, and
pyridostigmine. Outpatient, he was started on IVIg every 3
weeks then every 2 weeks due to worsening symptoms.
Ultimately rituximab was started with near resolution of
symptoms, allowing for tapering of prednisone.
SUMMARY/CONCLUSION: Patients with neuromuscularrelated complications from PD-1 checkpoint inhibitors are often
diagnosed with a single syndrome based on the predominant
symptoms and ancillary laboratory testing. This case
demonstrates the importance of evaluating for coexisting
syndromes in patients on PD-1 inhibitors. Additionally, it
demonstrates the successful use of rituximab in PD-1 inhibitor
overlap syndromes.
Madeline Singer, MD
Resident and Fellow Member Award Recipient
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SACRAL RADICULITIS DUE TO INFECTION BY HERPES
SIMPLEX VIRUS TYPE 2 (ELSBERG SYNDROME): A CASE
REPORT

Jully Carolina Gomez Gil (Bogotá, Colombia), Liliana
Rodriguez (Bogotá, Colombia), Jorge Nicolás Muñoz (Bogotá,
Colombia), Jorge Arturo Diaz Ruiz (Bogotá, Colombia)
INTRODUCTION/BACKGROUND: Herpes simplex virus type 2
infection is common in the general population, with more than
a third of North America affected. It is a sexually transmitted
infection, usually self-limited without residual symptoms. Even
in immunocompetent patients, the virus reactivation is
associated with nervous system symptoms, such as
neuropathic pain. Elsberg syndrome is sacral radiculitis with
significant morbidity and sequelae.
CASE REPORT: A 79-year-old female presented with
symptoms since 2018 of itching and burning pain in the vulvar
region and occasionally urinary retention. She had herpes
simplex virus infection type 2 with 5 reactivations. She received
oral and topical acyclovir without improvement. A cervical
pathology study found a 3 mm ulcer with a clean border
compatible with herpes lesion, and she received acyclovir 800
mg every 8 hours for 5 days. Needle EMG/NCSs revealed an
absent bulbocavernosus reflex and anal sphincter with
denervation. Diagnosis was a partial sacral root lesion due to a
herpes simplex infection. The treatment was ganglion impar
block with a 30% improvement in pain intensity. She received
neuromodulators and acetaminophen.
SUMMARY/CONCLUSION: Sacral radiculitis secondary to
viral infections has been described frequently with herpes
simplex virus type 2. In cases of reactivation of the infection, it
is associated with compromise of the nervous system with
sacral radiculitis. The patients have neuropathic pain and
urinary sphincter injury that can significantly affect quality of
life. Despite it being a rare disease, the right approach to
perform electrophysiological studies to get clues to reach a
diagnosis and provide early treatment.
Jully Carolina Gomez Gil, MD
Resident and Fellow Member Award Recipient
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A NOVEL CASE OF ACETYLCHOLINE RECEPTOR
BLOCKING ANTIBODY POSITIVE YOUNG WOMAN WITH
MYASTHENIA GRAVIS PRESENTING WITH A MUSCLE
SPECIFIC KINASE PHENOTYPE WITH TONGUE
WEAKNESS AND FASCICULATIONS: A CASE

Aakriti Bertsche (Hershey, PA), Asif Kazi Hilmi (Hershey, PA),
Sankar Bandyopadhyay (Hershey, PA)
INTRODUCTION: Myasthenia gravis (MG) with significant
involvement of the tongue is a distinct clinical finding in
muscle-specific tyrosine kinase (MuSK) positive patients.
OBJECTIVE: To present a unique case of acetylcholine
receptor (AChR) blocking antibody positive MG, with a MuSK
phenotype.
CASE REPORT: A 23-year-old woman presented with 3
months of tongue weakness, dysarthria, dysphagia, dyspnea
on exertion, and extremity weakness. Examination showed
facial muscle weakness, tongue weakness and fasciculations,
and proximal more than distal limb weakness. Extraocular
movements were normal, without any ptosis. Sensory
examination and deep tendon reflexes were normal. MuSK
mediated MG was suspected and serologies obtained.
Extensive laboratory testing was positive for blocking antibody
at 49 nmol/L (normal 0-26 nmol/L). AChR binding, modulating,
and MuSK antibodies were negative. CT of the chest,
abdomen, and pelvis was unremarkable. Routine NCSs and
limb needle EMG were normal. Repetitive ulnar nerve
stimulation study showed a 30% decrease. Short exercise
testing and an accessory spinal nerve study were deferred due
to patient fatigue. Needle EMG showed active denervation in
mentalis, frontalis, and tongue muscles. A diagnosis of AChR
blocking antibody positive MG was made. Treatment with IVIg,
prednisone, and pyridostigmine showed rapid improvement.
There was complete resolution of symptoms 3 months later. A
repeat AChR blocking antibody was positive at 29 nmol/L.
SUMMARY: Literature review shows only MuSK MG with
tongue involvement, with minimal ptosis and extraocular
muscle involvement. Our patient exhibited this MuSK
phenotype but testing revealed AChR blocking antibody MG.
Furthermore, absence of binding and modulating antibodies,
seen in less than 10% of such patients, was another unusual
feature.
Aakriti Bertsche, MD
Resident and Fellow Member Award Recipient
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BILATERAL FIBULAR NEUROPATHY IN A CHILD: A CASE
REPORT

ATAXIA–TELANGIECTASIA WITH SEVERE NEUROPATHY
AND AUTOIMMUNE MYASTHENIA GRAVIS

Andriana Tompary (Chapel Hill, NC), Elizabeth Barton (Chapel
Hill, NC)

Michelle Glantz (Chicago, IL), Marc Rosenbaum (Chicago, IL),
Aimee Szewka (Chicago, IL), Ryan Jacobson (Chicago, IL)

INTRODUCTION/BACKGROUND: Unilateral foot drop caused
by fibular neuropathy is one of the most common
mononeuropathies in the lower extremity. Bilateral fibular
neuropathies are rare with a variety of causes. We present a
case of bilateral fibular neuropathy in a child and discuss
implications of genetic testing.

INTRODUCTION/BACKGROUND: Ataxia–telangiectasia (A–T)
is an autosomal recessive disorder caused by mutations in the
ATM gene, primarily characterized by ataxia and ocular
telangiectasias. It is associated with immunodeficiency and risk
of cancer. Neuropathy may also be present, with a distal spinal
muscular atrophy (SMA) phenotype described.

CASE REPORT: A 6-year-old male with no significant medical
or family history presented to clinic with bilateral foot drop and
steppage gait. Symptoms became apparent when he started
ambulating at 12 months. NCSs demonstrated normal and
symmetric superficial fibular and sural sensory potentials and
low compound motor action potentials of the common fibular
nerves, bilaterally. Sensory and motor NCSs of the upper
extremity were normal. Needle EMG of the bilateral tibialis
anterior demonstrated large amplitude and long duration motor
unit potentials. Other muscles sampled in the lower extremities
were normal. Hereditary neuropathy panel identified a
heterozygous variant, p.Gly196Ser, in the LRSAM1 gene.

CASE REPORT: A 31-year-old man with a history of
acetylcholine receptor antibody-positive myasthenia gravis
(MG) presented for evaluation of weakness and difficulty
walking. He was initially noted to have an unsteady gait in
childhood, and was diagnosed with ataxic cerebral palsy. His
MG, diagnosed 8 years prior, had previously been treated with
plasma exchange and mycophenolate. He now reported
progressive bilateral foot drop. His neurologic examination
revealed ataxic speech, distal weakness, and ataxic gait.
Needle EMG/NCSs showed a diffuse neuropathy with
prominent motor axon loss. Panel-based genetic testing for
ataxias revealed a single pathogenic mutation in the ATM
gene, and a variant of uncertain significance in the ATM gene.
Markedly elevated AFP levels and low Ig levels confirmed the
clinical suspicion of A–T.

SUMMARY/CONCLUSION: Bilateral fibular neuropathies are
rare and can be caused by central, autoimmune, metabolic, or
hereditary conditions. The LRSAM1 gene is typically
associated with an autosomal dominant form of hereditary
motor sensory neuropathy (HMSN) and the youngest onset
reported in the literature is 9 years of age. The p.Gly196Ser
variant is a non-conservative amino acid substitution, which is
thought to influence secondary protein structure. This variant is
not expected to impact the RING domain as seen in LRSAM1
form of HMSN 2. For this reason, we conclude this is likely a
rare normal variant and hereditary causes of this patient’s
apparent congenital foot drop remains uncertain.

SUMMARY/CONCLUSION: We describe a case of A–T which
features motor-predominant neuropathy as well as a prior
diagnosis of MG. Clinicians should be aware that A–T can
present with a distal SMA neuromuscular phenotype. Although
immunodeficiency and malignancy risk are well-known in A–T,
autoimmune phenomena are described as well. In this case,
this took the form of a second neuromuscular diagnosis.
Managing neurologists must remain aware of the association
between A–T, immunodeficiency, and malignancy risk, as this
can affect choice of immunotherapy and patient management.

Andriana Tompary, DO
Resident and Fellow Member Award Recipient

Michelle Glantz, DO
Resident and Fellow Member Award Recipient
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THE SPECTRUM OF INCIDENTALLY NOTED COMPLEX
REPETITIVE DISCHARGES

SCAPULAR WINGING FOLLOWING CERVICOTHORACIC
FUSION: A CASE REPORT

Michael Skolka (Rochester, MN), Harsh Gupta (Jacksonville,
FL), Ruple Laughlin (Rochester, MN), Devon Rubin
(Jacksonville, FL)

Oscar Dimant (Newark, NJ), Gautam Malhotra (East Orange,
NJ), Rex Ma (East Orange, NJ), John Knightly (Morristown,
NJ)

INTRODUCTION: Complex repetitive discharges (CRDs) are
spontaneous needle EMG waveforms often associated with
chronic neurogenic or myopathic diseases. Incidentally
identified CRDs have also been described.

INTRODUCTION/BACKGROUND: Scapular winging may
present with disabling functional deficits. EDX testing may be
unremarkable in the absence of typical neuromuscular
etiologies, necessitating a broader differential diagnosis.

OBJECTIVE: To describe the features of patients with CRDs
incidentally seen in otherwise normal needle EMGs.

CASE REPORT: A 79-year-old man with remote history of
bilateral carpal tunnel releases presented with severe left
shoulder impairments beginning immediately after C5-T3
posterior laminectomy and fusion. Inspection revealed lengthy
healed surgical cervical spine scar and painless medial
deviation/prominence of the lower medial border/angle of the
scapula. The scapula was noted to downwardly rotate with
forward flexion and abduction. Forward flexion and abduction
active range of motion were limited but corrected with assisted
scapular depression. EDX studies showed evidence consistent
with preoperative history of bilateral lower cervical (C8)
radiculopathy and bilateral median mononeuropathy at the
wrists, but the spinal accessory nerve, suprascapular nerve,
long thoracic nerve, and upper cervical roots and plexus were
unremarkable. The scar suggested possible direct incisional
injury to the trapezius muscle. MRI confirmed 2 inches of
middle trapezial fascia and muscle that had retracted away
from the spinous processes. Shoulder recovery was addressed
with physical therapy given the absence of a neurological
etiology.

METHODS: From January 2013 through December 2020, all
patients with CRDs incidentally documented on otherwise
normal needle EMGs at Mayo Clinic were identified. Each
patient’s clinical symptoms, referral reason, needle EMG
report, and imaging studies were analyzed via descriptive
statistics.
RESULTS: Ninety-four patients (86 female; mean age 62
years, range 20-86) and 107 CRDs were studied. The most
common referrals for EDX testing included radicular or limb
pain (n=31), peripheral neuropathy (n=13), and limb weakness
(n=13). Mean symptom duration was 43 months (range 1-312
months). Eighty-five patients had a CRD identified in 1 muscle
(range in all patients: 1-5 muscles). CRDs were identified most
frequently in tensor fasciae latae (n=21), biceps brachii (n=16),
and gluteus maximus (n=9). Forty-six patients (49%) with
CRDs had imaging studies with structural anomalies (i.e.,
foraminal narrowing) that could correlate with the myotome in
which they were seen, most commonly at L5 (n=19) and C6
(n=12). Of these 46 patients, 25 (54%) were referred for
radicular or limb pain.
SUMMARY/CONCLUSION: CRDs can be incidentally noted on
otherwise normal needle EMGs, most commonly in L5/S1 and
C6 myotomes. The mechanism of CRDs in the absence of
features of axon loss or remodeling is unclear but may suggest
hyperexcitability of the nerve terminal or muscle fibers related
to root irritation in some cases.
Michael Skolka, MD
Resident and Fellow Member Award Recipient

SUMMARY/CONCLUSION: Physiatrists should be familiar with
specific winging patterns associated with each stabilizing
muscle. Mechanical surgical complications may also need to
be considered in the physiatric and neuromuscular evaluation
of scapular winging after cervical or thoracic spinal surgery.
Oscar Dimant, MD
Resident and Fellow Member Award Recipient
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NEUROMUSCULAR COMPLICATIONS POST COVID-19
VACCINES: A REVIEW OF CURRENT LITERATURE

A NOVEL MUTATION IN ZFYVE27 ASSOCIATED WITH
HEREDITARY SPASTIC PARAPLEGIA

Nakul Katyal (Columbia, MO), Praveen Attele (Columbia, MO),
Latika Nirola (Patiala, India), Naureen Narula (Staten Island,
NY), Raghav Govindarajan (Fairview Heights, IL)

Benjamin Bird (Hershey, PA), Xiaowei Su (Hummelstown, PA)

INTRODUCTION: Neuromuscular complications with
COVID-19 vaccines are being reported exponentially though
no clear causality has been established.
OBJECTIVE: To review the cases of neuromuscular
complications post COVID-19 vaccines.
METHODS: We searched Medline, Google Scholar, and
Pubmed databases and identified 36 cases describing
neuromuscular complications after 4 vaccines:
Pfizer–BioNTech, Moderna, Johnson and Johnson, and
AstraZeneca.
RESULTS: Of 36 complications, 50% were Guillain–Barré
syndrome (GBS), 25% Bell’s palsy, 14% myelitis, 8%
Parsonage–Turner syndrome (PTS), and 2% small fiber
neuropathy. For 18 patients with GBS (mean age 51.8±15.5
years, mean time to symptom onset 13±6.49 days), 10
received IVIg, 2 received IVIg then plasma exchange (PLEX), 2
received steroids, and 4 were managed conservatively; 83%
recovered while 17% remained on mechanical ventilation. For
9 patients with Bell’s palsy (mean age 44.7±13.9 years, mean
time to symptom onset 4.8±5.8 days), all patients received
steroids and recovered in a mean duration of 4.7 weeks. For 5
patients with myelitis (mean age 51±11.9 years, mean time to
symptom onset 7.4±2.8 days), 3 received IV steroids and 2
received steroids followed by PLEX, and all recovered in a
mean duration of 17.2±8.1 days. For 3 patients with PTS
(mean age 41±6.8 years, mean time to symptom onset 6.6±2
days), all received IV steroids and recovered in a mean
duration of 4.3±1.6 weeks.
SUMMARY/CONCLUSION: The majority of reports are
anecdotal. To better understand the causal relationship,
epidemiological studies are warranted.
Nakul Katyal, MD
Resident and Fellow Member Award Recipient
Disclosures:
Raghav Govindarajan - Serves on the advisory board of Alexion, argenx,
Mitsubishi Tanabe, Catalyst, Roche, Amicus, Sarepta; received research
support from Alexion, Ra, Strongbridge, AMARC Enterprises/Poly-MVA,
InfuCare; received speaking honorarium from Alexion, Mitsubishi Tanabe, and
Catalyst

INTRODUCTION: Hereditary spastic paraplegia (SPG) is a
heterogenous group of disorders associated with spasticity and
weakness in the lower extremities due to degeneration of the
corticospinal tracts. Multiple gene mutations are known to
cause “pure” forms of SPG, characterized by symmetric lower
extremity spastic paraparesis, and “complex” forms of SPG,
which are phenotypically diverse and may include upper
extremity spasticity, polyneuropathy, developmental
abnormalities, and epilepsy. We present a case of early-onset
autosomal dominant SPG associated with a novel mutation in
the ZFYVE27 gene, separate mutations in which cause SPG
type 33 (SPG33).
CASE REPORT: A 25-year-old woman presented to the
neuromuscular clinic for progressive lower extremity spastic
paraparesis since childhood associated with spina bifida and
sensorineural hearing loss. Despite successful spinal cord
untethering at 2 years old, she continued to experience
worsening lower extremity spasticity, weakness, and gait
impairment. Workup including laboratory studies, MRI neuraxis
imaging, needle EMG, NCSs, and focused SPG genetic testing
were notable for a heterozygous c.928G>A (p.Ala310Thr)
mutation in the ZFYVE27 gene, classified as a variant of
uncertain significance. ZFYVE27 encodes protrudin, a protein
implicated in autosomal dominant SPG33 that mediates neurite
outgrowth and axon regeneration in the central nervous
system. Genetic testing in the patient’s asymptomatic mother
was normal, and testing of her father, who has mild lower
extremity muscle cramps, is pending.
CONCLUSION: ZFYVE27 c.928G>A (p.Ala310Thr) missense
mutation may represent a novel cause of SPG33. Further
research to characterize the clinical phenotype is warranted,
and genetic testing in additional family members is planned.
Benjamin Bird, MD
Resident and Fellow Member Award Recipient
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REPETITIVE NERVE STIMULATION IN THE INPATIENT
DIAGNOSIS OF MYASTHENIA GRAVIS

Katherine Clifford (Palo Alto, CA), Connie Wu (Palo Alto, CA),
David Post (Park Ridge, IL), Ruba Shaik (Palo Alto, CA),
Srikanth Muppidi (Palo Alto, CA)
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SUBACUTE PROGRESSIVE POLYRADICULOPATHY AS AN
EXTRAPULMONARY TUBERCULOSIS MANIFESTATION:
IMAGING AND ELECTROMYOGRAPHIC FINDINGS

Hamilton Delgado Argote (Cali, Colombia), Luz Leiva
Pemberthy (Cali, Colombia)

INTRODUCTION: Results from confirmatory antibody testing in
myasthenia gravis (MG) are often delayed. Repetitive nerve
stimulation (RNS) may be helpful in rapidly confirming a
diagnosis of MG in the inpatient setting. Sensitivity and
specificity of RNS is typically reported from outpatient centers,
and we hypothesized that these values might not apply to
hospitalized patients with higher grades of weakness.

INTRODUCTION: Tuberculosis is an endemic infection to
many regions around the world. Children are a susceptible
population for disseminated tuberculosis infection. The
extrapulmonary tuberculosis occurs in approximately 30-40%,
most frequently involving the brain and lymphatic system.
Nevertheless, involvement of the peripheral nervous system is
less reported.

OBJECTIVE: To characterize the sensitivity and specificity of
RNS in the inpatient setting to assist in the early diagnosis of
MG.

CASE REPORT: A 9-year-old indigenous girl, resident in a
rural zone in Colombia, was referred due to fever (40°C) and
seizures. She had a medical history of undernourishment and
was admitted to the pediatric ICU due to neurological and
respiratory deterioration. Pulmonary, lymphatic, and cerebral
tuberculosis (tuberculoma and hydrocephalus) was confirmed
by positive molecular tests in cerebrospinal fluid and tracheal
secretion. One month after her stay in the ICU, she presented
weakness and neuropathic pain in 4 limbs. Under suspicion of
polyneuropathy of a critically ill patient, an EDX study was
requested. Needle EMG/NCSs confirmed the presence of
predominantly axonal, asymmetric polyradiculoneuropathy in
upper and lower extremities. Post-gadolinium spinal MRI
showed meningeal thickening in the cervical, thoracic, and
lumbar segments with enhancement of the roots.

METHODS: We performed a retrospective analysis of all adult
patients who had inpatient RNS at our center 2016-2021.
Inclusion criteria included RNS at least at 1 site and a
neurological evaluation which prompted an EDX study to
evaluate for neuromuscular junction (NMJ) pathology.
Descriptive statistics and Fisher exact analysis were
performed.
RESULTS: Of the 32 identified hospitalized patients, 6 had
greater than 10% decrement on slow RNS, confirming NMJ
dysfunction. Five were diagnosed with MG, and 1 with
Lambert–Eaton myasthenic syndrome. Of the 26 patients with
normal RNS, 25 ultimately had alternative causes of weakness.
One was later diagnosed as seronegative MG based on clinical
improvement with acetylcholinesterase inhibitors. In our
inpatient population, the overall sensitivity and specificity of
RNS were 83.3% and 96.2%, respectively. There was a
statistically significant association between a positive RNS and
diagnosis of MG (p=0.0002).
SUMMARY/CONCLUSION: RNS is a highly sensitive and
specific test for the diagnosis of MG in an inpatient setting, and
its results are likely more rapidly available compared to
antibody testing.
Katherine Clifford, MD
Resident and Fellow Member Award Recipient

CONCLUSION: This case brings attention to the possible
complications in both the central and peripheral nervous
systems caused by tuberculosis in children and the diagnostic
utility of noninvasive imaging and EDX tests. Images from this
case were used in a paper regarding MRI findings on
extrapulmonary tuberculosis
(https://doi.org/10.7705/biomedica.5857) in a national journal.
No information on needle EMG findings has been published.
Hamilton Delgado Argote, MD
Resident and Fellow Member Award Recipient
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ACUTE DEMYELINATING POLYNEUROPATHY IN A CHILD
WITH COVID-19

Luz Leiva Pemberthy (Cali, Colombia), José Mauricio Serpa
Serpa (Cali, Colombia), José German Catacoli Samayoa (Cali,
Colombia), Hamilton Delgado Argote (Cali, Colombia)
INTRODUCTION: SARS-CoV-2 infection causes severe
disease in adults and high mortality in the elderly. However, in
the pediatric population symptoms are mild and neurological
manifestations have been reported infrequently.
CASE REPORT: A 9-year-old boy was admitted for symptoms
of fever, cough, and runny nose. Parents referred to sudden
weakness of all 4 limbs, with loss of walking ability. He had no
relevant medical history. A polymerase chain reaction test for
SARS-CoV-2 was positive. EDX tests were performed 10 days
after the onset of symptoms. NCSs showed prolonged
latencies and conduction velocity, consistent with acute
sensorimotor demyelinating polyneuropathy. Post-gadolinium
lumbosacral MRI revealed uniform and generalized
enhancement of the conus medullaris and the roots of the
cauda equina. He received treatment with IVIg; however, due
to respiratory deterioration, the administration of plasma
exchange was necessary. The patient regained muscle
strength in all 4 limbs in the following days.
CONCLUSION: COVID-19 can generate complications of the
peripheral nervous system in children such as severe
demyelinating motor sensory polyneuropathy. EDX tests allow
suspicion of the diagnosis and aim treatment.
Luz Leiva Pemberthy, MD
Resident and Fellow Member Award Recipient
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RARE MANIFESTATION OF DERMATOMYOSITIS:
SENSORY POLYNEUROPATHY AND ATYPICAL
MYOPATHY

Luz Leiva Pemberthy (Cali, Colombia), José German Catacoli
Samayoa (Cali, Colombia), José Mauricio Serpa Serpa (Cali,
Colombia)
INTRODUCTION: Dermatomyositis is an autoimmune
idiopathic inflammatory myopathy that affects the skin.
Whereas the pathophysiology of muscle weakness and
inflammation is well described, the peripheral nerve
involvement is poorly understood.
CASE REPORT: A 54-year-old man consulted for skin lesions
and heliotrope erythema on the face, ears, and forearms of 8
months of evolution. He mentioned muscle weakness of
proximal predominance of 3 months of evolution, which limits
his performance of physical activity. Needle EMG/NCSs
revealed signs of an atypical myopathic pattern due to
membrane instability, active denervation, early recruitment,
and polyphasic motor unit action potentials (MUAPs) with
increased duration and normal amplitude, and increased
amplitude in proximal muscles. Interestingly, a prolonged peak
latency of the sensory nerve action potentials of the median,
ulnar, radial, sural, and bilateral superficial peroneal nerves
was found. Motor NCSs were normal. Skin biopsy confirmed
active dermatomyositis and serum creatine phosphokinase
(CPK) levels at 3000 U/L. The patient received pulses of
methylprednisolone with improvement in weakness and
reduction in CPK levels.
CONCLUSION: Dermatomyositis not only affects the skin and
muscle, but the peripheral nerves. The typical finding of a
myopathic pattern is low amplitude MUAPs. This case
illustrates the combination of neuropathic and myopathic
findings in needle EMG. In a few cases, active denervation can
coexist with potentials of normal or increased amplitude and
rarely with sensory polyneuropathy.
Luz Leiva Pemberthy, MD
Resident and Fellow Member Award Recipient
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CARDIAC MUSCLE PREDOMINANT AUTOIMMUNE
NECROTIZING MYOSITIS

ROLE OF SEROLOGIC TESTING IN EVALUATION OF
AMYOTROPHIC LATERAL SCLEROSIS

Catherine Craven (Hellertown, PA), Jenifer Moceri (Easton,
PA), Naaima Mufti (Easton, PA), Divisha Raheja (Center
Valley, PA)

Eleanor Thomas (Atlanta, GA), Rocio Garcia Santibanez
(Atlanta, GA)

INTRODUCTION/BACKGROUND: Cardiac complications are
known to occur in some inflammatory myopathies, particularly
dermatomyositis, but rarely in muscle 3-hydroxy-3methylglutaryl-CoA reductase (HMGCR) antibody necrotizing
myopathy.
CASE REPORT: We present a case of a 72-year-old male who
initially presented with gait dysfunction and profound upper and
lower extremity proximal muscle weakness. Laboratory
evaluation demonstrated a creatine kinase (CK) of >4000 U/L
and positive HMGCR antibody (175). Needle EMG revealed
classic necrotizing features. He responded well to a course of
steroids and methotrexate, and his laboratory studies
normalized within a year. Although clinically stable, he
developed new-onset nonischemic cardiomyopathy, with an
ejection fraction of 35% and left bundle branch block requiring
urgent pacemaker placement. Over the next 2 months, he
developed breathing difficulties and ultimately succumbed to
hypercarbic respiratory failure felt to be secondary to his
myopathy.
SUMMARY/CONCLUSION: Cardiorespiratory issues are
common among people with inflammatory myopathies, such as
electrocardiogram (ECG) changes and diastolic dysfunction.
Current theories posit that inflammation or a small vessel
vasculitis causes cardiorespiratory failure in immune-mediated
myopathies. However, one study indicated that HMGCR
myopathy is associated with systolic dysfunction, conduction
abnormalities on ECG, and restrictive airway disease such as
our patient experienced. Currently, it is unclear whether
immunotherapy plays a role in preventing or improving
cardiorespiratory outcomes. Interestingly, limited research
shows clinical stability and normalized CK levels may not
prevent the progression of cardiopulmonary disease in
HMGCR necrotizing myopathy, as was the case with our
patient. These extraneurological manifestations may persist in
stable disease and prompt earlier or more frequent cardiac
surveillance. These are areas of possible future investigation.
Catherine Craven, MD, MSc
Resident and Fellow Member Award Recipient

INTRODUCTION: Although ALS is a clinical diagnosis,
ancillary testing with antibody panels is often obtained. We
performed a retrospective analysis of patients referred for
evaluation of ALS to determine the frequency and utility of
autoantibody testing.
OBJECTIVE: To understand the role for autoantibody testing in
patients with progressive neuromuscular symptoms.
METHODS: This retrospective analysis of 854 patients referred
to a tertiary referral center (1/6/2015-4/10/2020) searched
electronic medical records to determine the frequency of
autoantibody testing, results, and outcomes.
RESULTS: Charts from 845 patients were queried for
paraneoplastic, myasthenia, anti-GAD65, and motor
neuropathy (anti-ganglioside M1 [GM1], NS6S) antibody
testing. Testing for myasthenia gravis was most frequently
obtained and sent in at least 54 patients. Of those, 4 tested
positive for either acetylcholine receptor (AChR)-binding (2),
AChR-modulating (1) or anti-striational (1) antibodies.
Paraneoplastic panel status was known for 29 patients with 3
positive results: voltage-gated potassium channel (VGKC) (2)
and anti-ganglionic-AChR (1). Anti-GM1 results were known in
31 patients with 1 low titer positive result. There was 1 NS6S
positive result. GAD65 antibodies were assayed in 10 patients
with 1 positive result. Patients with positive AChR, anti-NS6S,
and VGKC antibodies were treated with immunotherapy
without response. All 10 had typical ALS course.
SUMMARY/CONCLUSION: In our series, a small number (10;
1.2%) tested positive for an autoantibody. These patients
progressed despite immunotherapies in a fashion consistent
with ALS. Given the cost of these tests, if a patient’s
presentation, examination, and neurodiagnostic workup are
convincing for ALS, antibody testing is unlikely to change
diagnosis and may lead to false-positives and unnecessary
treatments.
Eleanor Thomas, MD, PhD
Resident and Fellow Member Award Recipient
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MOTOR NEURON DISEASE OR A BICYCLE?

Alexander Doubek (Lansing, MI), Daniyal Bashir (Lansing, MI),
Drew Parkhurst (Howell, MI), Nathan Condie (Mason, MI),
Michael Andary (East Lansing, MI)
INTRODUCTION/BACKGROUND: Bilateral hand painless
weakness is a possible presenting symptom for ALS, but other
less serious causes can mimic.
CASE REPORT: A 40-year-old female presented for bilateral
upper extremity needle EMG/NCSs. She was concerned about
the possibility of ALS as her father was diagnosed with ALS 2
weeks prior. She is an avid cyclist, and after a 60-mile ride
noticed impaired grip strength which prevented her from
turning a doorknob. She denied numbness or tingling. Physical
examination demonstrated atrophy of bilateral first dorsal
interosseus (FDI) muscles with no clear atrophy of hypothenar
musculature. FDI strength was 3/5 bilaterally. On NCSs, ulnar
distal motor latencies of the right and left FDI were prolonged.
Abductor digiti minimi (ADM) studies were normal. Ulnar distal
sensory D5 responses were normal on the right and left. On
needle EMG, 3+ fibrillation potentials were present in the left
FDI with decreased recruitment. Decreased recruitment was
present in the right FDI, but no fibrillations. There were no
abnormalities in the ADM. The likely etiology indicated by
needle EMG/NCSs was a deep ulnar neuropathy at the wrist
distal to the bifurcation of the nerve to the hypothenar
musculature secondary to compression from bicycle
handlebars. The patient underwent surgical release with
improvement of symptoms.
SUMMARY/CONCLUSION: Bilateral hand weakness with
spared sensation can be a harbinger of motor neuron disease.
We present a patient that was worried about ALS but had an
unusual and treatable pathology for her symptoms.
Alexander Doubek, DO
Resident and Fellow Member Award Recipient
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“EAR OF THE LYNX” MAGNETIC RESONANCE IMAGING
SIGN IN A PATIENT WITH PRIMARY LATERAL SCLEROSIS

Nakul Katyal (Columbia, MO), Erik Ensrud (Columbia, MO),
Richard Barohn (Columbia, MO)
INTRODUCTION/BACKGROUND: The “Ear of the Lynx” sign
is an abnormal T2/FLAIR cone-shaped hyper intensity at the tip
of the frontal horn of the lateral ventricle which resembles the
tuft of hair on the ears of a lynx. It has been reported in
hereditary spastic paraplegia (HSP) types 11 and 15. To our
knowledge, this has never been reported in other disorders.
CASE REPORT: A 59-year-old female presented with
progressively worsening bilateral lower extremity stiffness,
difficulty with ambulation, and increased urinary incontinence
for 7+ years. Examination revealed increased tone in bilateral
lower extremities and weakness in bilateral hip abduction 4−/5,
knee flexion 4−/5, knee extension 4+/5, foot plantar flexion
4+/5, brisk jaw jerk, and 3+ biceps and brachioradialis
bilaterally. No sensory or lower motor neuron abnormalities.
Normal laboratory studies (zinc, copper, vitamin D, B12, folate,
E, ceruloplasmin, thyroid stimulating hormone, antinuclear
antibodies, antineutrophil cytoplasmic antibodies, GAD65, HIV,
rheumatoid factor, serum protein electrophoresis). Negative
HSP panel, human T-lymphotropic virus, and very long chain
fatty acid. Normal DaTscan™ and PET body scan.
Cerebrospinal fluid (CSF) showed white blood cells 1/hpf,
protein 78 mg/dL. Negative paraneoplastic and autoimmune
antibodies in CSF and serum. MRI brain FLAIR sequence
showed hyperintensities at tip of frontal horn of lateral ventricle
resembling “Ear of the Lynx.” Normal MRI of cervical/thoracic
spine. Needle EMG revealed chronic neuropathic process
involving lumbosacral, thoracic, and cervical segment with
occasional fibrillations suggestive of active denervation, not
severe enough for ALS criteria. Diagnosed with primary lateral
sclerosis (PLS) per consensus criteria.
SUMMARY/CONCLUSION: Our case is the first documented
description of this abnormal MRI finding in a PLS patient.
Nakul Katyal, MD
Resident and Fellow Member Award Recipient
Disclosures:
Richard Barohn - Received research grants from NIH and PCORI
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A CASE OF POST-TRAUMATIC AXILLARY
MONONEUROPATHY WITHOUT SHOULDER DISLOCATION
IN AN AMERICAN FOOTBALL PLAYER

James Meiling (Rochester, MN), Nathan Young (Rochester,
MN)
INTRODUCTION/BACKGROUND: Axillary mononeuropathies
account for only 0.3-6% of all brachial plexus injuries and are
classically associated with shoulder dislocation. We describe a
case of a severe posttraumatic axillary mononeuropathy
occurring without shoulder dislocation, obtained while playing
American football. We include anatomic images obtained
during surgical sural nerve grafting.
CASE REPORT: A 18-year-old right-handed male presented
with a 5-month history of persistent proximal right arm
weakness after an American football stinger injury. The patient
was struck in right shoulder during a tackle and reported
immediate whole right upper limb weakness, numbness, and
tingling. There was no shoulder dislocation. Two days postinjury he regained complete distal strength and sensation but
had continued proximal weakness and posterolateral shoulder
anesthesia. At the time of examination there was 4/5 shoulder
abduction strength, an atrophic deltoid muscle, and reduced
pinprick sensation confined to the axillary distribution.
Electrophysiologic studies demonstrated normal median and
ulnar sensory and motor studies. Needle EMG demonstrated
(3+) fibrillation potentials and no voluntary activation in all 3
heads of the deltoid muscle. The patient was treated with sural
nerve grafting to the right axillary nerve.
SUMMARY/CONCLUSION: A severe isolated persistent
axillary mononeuropathy may occur in trauma patients without
a clear history of shoulder dislocation. The rapid recovery of
our patient’s whole arm symptoms with persistent severe
axillary injury suggests a unique vulnerability of the nerve due
to the neuroanatomy and possibly other factors.
James Meiling, DO
Resident and Fellow Member Award Recipient
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A PATIENT WITH RARE RECURRENCE OF SPINAL
EPIDURAL ABSCESS AND ATYPICAL PRESENTATION AT
ADMISSION WHO DEVELOPED A RARE COMPLICATION
OF CERVICAL RADICULOPATHY

Billie Hsieh (Houston, TX), Rajesh Gupta (Houston, TX)
INTRODUCTION/BACKGROUND: Epidural abscess is a rare
condition, which commonly presents with neck pain, fever, and
myelopathy, and rarely recurs after 20 weeks or presents with
cervical radiculopathy.
CASE REPORT: A 60-year-old man with history of thoracic
epidural abscess, hypertension, diabetes, congestive heart
failure, and renal cell carcinoma status post resection
presented with acute onset chest and neck pain, as well as left
shoulder weakness. Initially, he was diagnosed with type 2
myocardial infarction and systemic inflammatory response
syndrome. Later, MRI showed a rim enhancing left epidural
fluid collection at the C4-C5 level suspicious for epidural
abscess. Abscess aspirate grew Staphylococcus species. He
was evaluated for spinal surgery (and incidental durotomies),
and was recommended for medical management with
antibiotics, which led to improvement in neck pain. During his
hospital course, he developed left arm weakness though he
had reported improvement in neck pain. Examination showed
weakness of left arm abduction and elbow flexion. He had
absent deep tendon reflexes at the biceps and intact sensation
to all modalities. He was thought to have a C5-C6
radiculopathy. EDX testing supported the diagnosis of
radiculopathy, though it was limited given severe left arm
edema. He eventually died of cardiac arrest.
SUMMARY/CONCLUSION: Cervical epidural abscesses have
been described in the literature as causing myelopathy.
However, we could not find any reports of cervical epidural
abscess causing a radiculopathy. Clinicians should be aware of
this rare presentation and complication. They should also
consider epidural abscess in the differential diagnosis of a
patient presenting with symptoms of acute onset neck and
shoulder pain, especially in the setting of risk factors.
Billie Hsieh, MD
Resident and Fellow Member Award Recipient
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SENSORIMOTOR AXONAL POLYNEUROPATHY
ASSOCIATED WITH AMYLOPHAGIA: A CASE REPORT

IATROGENIC SPINAL ACCESSORY MONONEUROPATHY
AFTER A COSMETIC RHYTIDECTOMY: A CASE REPORT

Ryan Nelson (Jacksonville, FL), Mazieyar Azad (Jacksonville,
FL), Shannon LaBoy (Jacksonville, FL)

James Meiling (Rochester, MN), Ruple Laughlin (Rochester,
MN), Michelle Mauermann (Rochester, MN)

INTRODUCTION/BACKGROUND: Amylophagia is a form of
pica which involves the ingestion of large amounts of starch.
We present a case of a patient with amylophagia who
developed polyneuropathy from an associated thiamine
deficiency. A unique cause of thiamine deficiency associated
with our case is the destruction or impaired absorption of
thiamine by anti-thiamine compounds contained in certain
foods.

INTRODUCTION/BACKGROUND: Spinal accessory
mononeuropathies can occur iatrogenically, particularly when
the procedure is localized to the posterior triangle of the neck.
This is a case of iatrogenic spinal accessory mononeuropathy
which occurred after a cosmetic rhytidectomy (facelift
procedure).

CASE REPORT: A 40-year-old woman presented to the
outpatient neurology clinic for numbness and tingling of her
lower extremities of 2 years duration. Further questioning
revealed that over recent years she had a poor diet, mostly
limited to the consumption of corn starch. Physical examination
of the lower extremities revealed reduced temperature
sensation and vibration with reduced reflexes. Sensory NCSs
of the sural and superficial peroneal nerves were absent.
Sensory NCSs of the radial nerves had low normal amplitude
and normal velocity. Motor NCSs of the common peroneal
nerves had normal distal latency and velocity but reduced
amplitude. Tibial H-reflex was absent on the right. Laboratory
workup was significant for a low thiamine level (48.6 nmol/L).
She was diagnosed with a thiamine-induced sensorimotor
axonal polyneuropathy. Thiamine supplementation was
started, and she was counseled on proper dietary habits.
SUMMARY/CONCLUSION: This case represents a unique
association between amylophagia and a thiamine-induced
polyneuropathy. It is important for clinicians to recognize that in
addition to the insufficient intake of thiamine, thiamine
deficiency can also be caused by excessive intake of foods that
contain anti-thiamine compounds.

CASE REPORT: A 64-year-old female presented with right
shoulder weakness and drooping. Eight months previously she
underwent a cosmetic rhytidectomy and began to experience
shoulder weakness within a week of the procedure. She noted
an asymmetric loss of muscle bulk around her trapezius
muscle. She had weakness with shoulder shrug, abduction,
and flexion, as well as obvious trapezial asymmetrical atrophy
and lateral winging. She had a prolonged distal latency, low
amplitude right spinal accessory action potential compared to
the left. Needle EMG was significant for many (2+) fibrillation
potentials and long duration, polyphasic motor unit potentials
(MUPs) in the right upper trapezius muscle, with normal MUPs
in the middle trapezius, sternocleidomastoid, rhomboid major,
serratus anterior, infraspinatus, and deltoid muscles. She was
diagnosed with an iatrogenic chronic right spinal accessory
mononeuropathy with active denervation in the right upper
trapezius muscle.
SUMMARY/CONCLUSION: Spinal accessory mononeuropathy
has been reported most commonly after radical neck or lymph
node dissections, but rarely after a cosmetic rhytidectomy.
Often, nerve grafting is considered to regain trapezial use. Preand postoperative needle EMG can be beneficial as a baseline
and for an assessment of reinnervation.
James Meiling, DO

Ryan Nelson, DO
Resident and Fellow Member Award Recipient

Resident and Fellow Member Award Recipient
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PAIN AND QUALITY OF LIFE IN PEOPLE WITH
NEUROMUSCULAR DISORDERS IN CLINIC: A CROSSSECTIONAL SURVEY

Anthony Rainey (Gainesville, FL), Miguel Chuquilin
(Gainesville, FL), James Wymer (Gainesville, FL), S.
Subramony (Gainesville, FL)
INTRODUCTION: Muscle weakness is thought to be the
central feature of neuromuscular disorders such as myasthenia
gravis and myotonic dystrophy. However, other significant
symptoms like pain and fatigue are associated with these
disorders and can impact patient well-being.
OBJECTIVE: To ascertain and quantify the impact these
symptoms have on quality of life among these patients, we
administered a cross-sectional survey at our institution.
METHODS: Eligible patients with a diagnosed neuromuscular
condition completed a survey consisting of the Brief Pain
Inventory, the Center for Epidemiologic Studies Depression
Scale - Revised, the Modified Fatigue Impact Scale, and the
Pittsburgh Sleep Quality Index, as well as the Widespread Pain
Index and Somatic Symptom scale from the AAPT diagnostic
criteria for fibromyalgia. The association of diagnosis and
symptoms was calculated with Fisher’s exact test.
RESULTS: A total of 112 patients participated in the survey,
including 23 patients with myasthenia gravis and 20 patients
with myotonic dystrophy type 1 or type 2. There was a
statistically significant association between depression and a
diagnosis of myotonic dystrophy. There was not a statistically
significant association between diagnosis and symptoms of
fibromyalgia, sleep quality, fatigue, or pain. Fifty-one percent of
study participants reported fatigue on the modified fatigue
index, while 39% reported severe pain on the Brief Pain
Inventory.
SUMMARY/CONCLUSION: Symptoms impacting quality of life
are common in neuromuscular disease. The association
between the diagnosis of myotonic dystrophy and symptoms of
depressions merits further investigation.
Anthony Rainey, MD
Resident and Fellow Member Award Recipient
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GNE MYOPATHY CAUSED BY A NOVEL HOMOZYGOUS
C.1357 G>A (P. ALA453THR) VARIANT

Xiaoyang Li (Chapel Hill, NC), Margherita Milone (Rochester,
MN), Anahit Mehrabyan (Chapel Hill, NC)
INTRODUCTION/BACKGROUND: GNE myopathy is an
autosomal recessive distal myopathy featured clinically by
quadriceps sparing and pathologically by rimmed vacuoles. It is
caused by mutations in the GNE gene, which encodes UDP-Nacetylglucosamine-2-epimerase/N-acetylmannosamine kinase,
the rate-limiting enzyme for sialic acid biosynthesis.
CASE REPORT: A 40-year-old Hispanic female presented with
a 10-year history of progressive weakness, which started
distally in the lower extremities leading to tripping, and then
progressed to proximal upper and lower extremities. She
began using a walker over the last 2 years. Family history was
notable for a brother with a similar phenotype. Creatine kinase
levels ranged 200-500 U/L. Needle EMG was consistent with
distal myopathy with membrane irritability. Genetic testing
showed an RYR1 heterozygous likely pathogenic variant
(c.13033del). However, her phenotype was not consistent with
RYR1 myopathy. A novel apparent homozygous variant was
found in GNE (c.1357G>A, p.Ala453Thr). Muscle biopsy
revealed myopathic changes with rimmed vacuoles, which,
along with the clinical phenotype, supported the diagnosis of
GNE myopathy.
SUMMARY/CONCLUSION: We report a case of GNE
myopathy with novel homozygous mutation, broadening the
genetic spectrum of this disease.
Xiaoyang Li, MD
Resident and Fellow Member Award Recipient
Disclosures:
Margherita Milone - Receives compensation to serve as the associate editor
for Neurology Genetics
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MONONEURITIS MULTIPLEX AS PRESENTING SYMPTOM
OF B-CELL LYMPHOMA

Justin Nofar (Detroit, MI), Anza Memon (Detroit, MI)
INTRODUCTION/BACKGROUND: The neurological
manifestations that occur in lymphoma vary in pathology and
pattern. The peripheral nervous system may be involved as a
direct result of lymphomatous invasion (known as
neurolymphomatosis), versus as a result of lymphoma
treatment, paraneoplastic syndrome, or comorbidities
associated with cancer (e.g., malnutrition, infection,
compression). Here, we have an interesting case of
mononeuritis multiplex as the initial presenting syndrome for Bcell lymphoma.
CASE REPORT: A 74-year-old male presented with left Bell’s
palsy treated with prednisone with partial improvement. A
month later, he developed right arm and leg weakness. Workup
was unremarkable except elevated lambda-light chains and
mediastinal lymphadenopathy. Lymph node biopsy was
benign. He was treated with 3 days of pulse IV steroids with
minor improvement. Two months later, he presented with
worsened right hemiparesis; MRI demonstrated enhancement
of left external auditory canal along with new enhancement of
right facial nerve. Paraneoplastic panel was normal. He was
discharged on steroid taper with needle EMG recommended.
Two months later, he was noted to have worsening asymmetric
weakness and muscle wasting and needle EMG was
suggestive of mononeuritis multiplex. Nerve biopsy showed
severe axonal neuropathy with 50-60% axonal loss in all
fascicles without evidence of vasculitis. Muscle biopsy showed
type 1 and type 2 fiber atrophy. Repeat mediastinal lymph
node biopsy revealed non-Hodgkin lymphoma. Cerebrospinal
fluid cytology was positive for clonal B-cell population.
SUMMARY/CONCLUSION: Lymphoma treatment and
comorbidities associated with lymphoma can cause
neurological disorders; however, it is equally important to
consider direct neurolymphomatosis as the reason for
neurological disease in the setting of lymphoma.
Justin Nofar, MD
Resident and Fellow Member Award Recipient
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WE CAN DO BETTER: DO WE FOLLOW LABORATORY
PRACTICE PARAMETERS FOR EVALUATION OF DISTAL
SYMMETRIC POLYNEUROPATHY?

Selina Mahmood (Bloomfield Hills, MI), Furqan Waseem
(Detroit, MI), Ashley Nardone (Detroit, MI), Frederick Sherburn
(Detroit, MI), Lonni Schultz (Detroit, MI), Anza Memon (Detroit,
MI)
INTRODUCTION: Distal symmetric polyneuropathy (DSP) is a
common neurological condition encountered by physicians in
all levels of training. Despite the substantial prevalence of
DSP, its initial laboratory workup is often incomplete.
OBJECTIVE: To investigate if neurologists in the outpatient
setting are following DSP laboratory practice parameters for
evaluation of DSP.
METHODS: In this retrospective study we used the electronic
medical system to search for patients who had presented to the
outpatient neurology department in 2021 with the diagnosis of
“peripheral neuropathy.” The result yielded 198 encounters for
which charts were evaluated for standard laboratory practice
parameters for DSP. Laboratory values included B12,
methylmalonic acid, serum protein electrophoresis (SPEP),
immunofixation, HbA1c, fasting glucose, 2-hour glucose t
tolerance test (GTT), thyroid stimulating hormone (TSH), prior
history of diabetes mellitus, and prior history of prediabetes.
We also stratified the neurologists according to subspecialty
clinic.
RESULTS: There were 193 patients in the final analyses. The
most common tests performed were B12 (88%), TSH (80%),
and HbA1C (77%), followed by SPEP(66%) and
immunofixation (59%). The least common tests performed
were MMA (18%), fasting glucose (13%), and 2-hour GTT
(3%). No significant differences in the rates of tests performed
were found among the 3 different groups (no diabetes, prediabetes, and diabetes). When assessing the differences
among all of the individual clinics, the overall difference for
SPEP was significant (p=0.025) with the epilepsy and
movement clinics having the lowest rates (33% and 22%,
respectively), while all other clinics had rates at 67% or above.
SUMMARY/CONCLUSION: We can do better to follow
laboratory practice parameters for DSP.
Selina Mahmood, MD
Resident and Fellow Member Award Recipient
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METHANOL-INDUCED OPTIC NEUROPATHY SECONDARY
TO INGESTION OF HAND SANITIZER

FREQUENCY OF CANCER IN MYOTONIC DYSTROPHY:
A RETROSPECTIVE STUDY

Madeline Singer (Phoenix, AZ)

Eleonora D'Ambrosio (Boston, MA), Kathy Chuang
(Cambridge, MA), Thurman Wheeler (Boston, MA), William
David (Boston, MA), Anthony Amato (Acton, MA), Paloma
Gonzalez Perez (Boston, MA)

INTRODUCTION/BACKGROUND: Methanol-induced optic
neuropathy is a commonly overlooked cause of optic
neuropathy due to the low incidence in developed countries.
The presentation is characterized by acute painful bilateral
vision loss with associated encephalopathy and metabolic
acidosis.
CASE REPORT: A 67-year-old female presented with 2 days
of painful bilateral vision loss. She was initially tachycardic and
mildly encephalopathic. Examination showed complete loss of
visual acuity, absent pupillary light response bilaterally, and
pain with horizontal eye movements. Laboratory studies were
notable for metabolic acidosis with a normal lactic acid. MRI
orbits with and without contrast showed bilateral optic nerve
enhancement. Lumbar puncture showed protein 95 mg/dL,
glucose 22 mg/dl, nucleated cells 2/hpf, red blood cells 0/hpf,
oligoclonal bands negative. Aquaporin 4 and myelin
oligodendrocyte glycoprotein (MOG) antibodies were ultimately
negative. Methanol level was ordered shortly after admission
and was elevated to 12 mmol/L. On further discussion, she
admitted to ingesting large amounts of hand sanitizer
purchased in Mexico, which was presumably contaminated
with methanol. She was treated with IV Solu-Medrol® for 5
days and oral steroid taper without significant improvement.
SUMMARY/CONCLUSION: Methanol-induced optic
neuropathy is a rare cause of acute bilateral vision loss.
However, during the COVID-19 pandemic there has been an
increase in methanol exposure due to the increased use of
hand sanitizer contaminated with methanol. Due to this, an
increased index of suspicion for toxic optic neuropathy is
required to accurately and rapidly diagnosis this condition.
Treatment is limited after the acute phase. There are a few
reports of treating with IV steroids, however prognosis for
vision recovery remains poor.
Madeline Singer, MD
Resident and Fellow Member Award Recipient

INTRODUCTION: Myotonic dystrophy (DM) is the most
common muscular dystrophy in adults. Dominantly inherited
CTG and CCTG repeat expansions in DMPK and CNBP genes
cause DM type 1 and DM type 2, respectively. These genetic
defects lead to abnormal splicing of mRNA transcripts, which
are thought to be responsible for the multiorgan involvement
and for the higher frequency of malignancies observed in DM
patients compared to other muscular dystrophies and to the
general population.
OBJECTIVE: To determine the frequency and type of cancers
in our DM cohort—157 DM1 patients and 58 DM2
patients—compared to a non-DM muscular dystrophy cohort—93
patients with facioscapulohumeral muscular dystrophy (FSHD)
and oculopharyngeal muscular dystrophy (OPMD).
METHODS: We conducted a retrospective chart review of
patients diagnosed with DM1, DM2, FSHD, OPMD from 2000
to 2020 and recorded demographics, clinical characteristics,
and type of cancers.
RESULTS: DM patients had a higher frequency of cancer
(14.1% for DM1 and 19.6% for DM2) than non-DM patients
(10.7%), and this was independent of sex and age. DM2
patients had a higher frequency of more than 1 type of cancer
compared to both DM1 and non-DM patients. Unexpectedly,
we also found an inverse association between the number of
CTG repeats and the presence of cancer. Skin and thyroid
were the most frequent tumors in both DM1 and DM2 cohorts.
CONCLUSION: In addition to cancer screening guidelines for
the general population, DM patients may benefit from skin
check and thyroid gland palpation as noninvasive and bedside
tumoral screenings of these organs.
Eleonora D'Ambrosio, MD
Resident and Fellow Member Award Recipient
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FACIAL ONSET SENSORY AND MOTOR NEURONOPATHY:
A CASE SERIES AND LITERATURE REVIEW

Jonathan Morena (Columbus, OH), Hera Kamdar (Columbus,
OH), Rabia Yasin (Columbus, OH), J. Chad Hoyle (Columbus,
OH), Adam Quick (Columbus, OH), Stephen Kolb (Columbus,
OH)
INTRODUCTION: Facial onset sensory and motor
neuronopathy (FOSMN) typically presents with paresthesias in
the trigeminal nerve distribution and weakness that progresses
rostro-caudally.
OBJECTIVE: To present 2 new cases of FOSMN, summarize
the current literature, and address areas for future study.
METHODS: Observational data was collected from 2 patients
with FOSMN from our institution. A literature review of FOSMN
was completed using PubMed.
RESULTS: We identified 100 cases of FOSMN, including our 2
new cases; 93% presented with facial paresthesias and 97%
had bulbar symptoms. Five had family history of ALS.
Abnormal blink reflex was most common on needle
EMG/NCSs. Cerebrospinal fluid (CSF) was typically normal,
but a rare severe case showed elevated protein. Mutations
included: TARDBP, OPMD, D90A-SOD1, CHCHD10, VCP,
and SQSTM1. Neuropathological studies showed
neurodegenerative changes without inflammation. Some cases
have reported transient stabilization or improvement to
immunomodulatory therapy. A 72-year-old man presented with
right-sided trigeminal paresthesias that progressed in a rostrocaudal fashion, dysphagia, and hand weakness. He died 4-5
years after symptom onset. A 69-year-old man presented with
left-sided jaw paresthesias, dysphagia, and dysarthria. He was
trialed on IVIg for 1.5 years without improvement and died 2.6
years after symptom onset.
SUMMARY/CONCLUSION: FOSMN is a rare disorder with a
unique clinical and electrophysiological phenotype. The
pathophysiology has been associated with neurodegeneration
and multiple gene mutations have correlated to FOSMN. Some
reports suggest transient response to immunomodulatory
therapy, though prospective studies are lacking. CSF protein
elevation may be seen in severe disease. Future studies will
help further elucidate the approach to diagnosis, treatment,
and prognostic counseling (biomarkers).
Jonathan Morena, DO
Resident and Fellow Member Award Recipient
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STAT3 ACTIVATION IN INCLUSION BODY MYSOITIS

Coreen Schwartzlow (Hoover, AL), Yimin Wang (Birmingham,
AL), Eroboghene Ubogu (Birmingham, AL)
INTRODUCTION: It has been recognized that clonal
populations of CD8+CD57+ cytotoxic T lymphocytes (CTLs)
found in inclusion body myositis (IBM) muscle biopsies meet
the criteria for T cell large granular lymphocytic (LGL)
leukemia. LGL leukemia is characterized by clonal CTLs
associated with genetic mutations in STAT3.
OBJECTIVE: To elucidate its pathogenic relevance, we aimed
to characterize STAT3 activation on IBM muscle biopsies.
METHODS: We are performing a retrospective analysis of
clinically defined IBM patients, as defined in the 2011
European Neuromuscular Center IBM diagnostic criteria. We
completed immunohistochemistry using archived frozen
muscle biopsies from an initial 2 IBM patients compared with 2
control subjects, and stained for CD8+CD57+ CTLs, CD68+
macrophages, CD19+ B cells, and transcriptionally-activated
STAT3 tyrosine and serine phosphorylation sites.
RESULTS: We confirmed CTLs and STAT3 activation are
present in IBM and absent in control muscle biopsies. STAT3
activation occurred within a minority of CTLs, a few
macrophages, and rare B cells. There was abundant STAT3
activation in CD45− cells, and the appearance of positive
staining myofiber nuclei and endothelial cells lining endomysial
blood vessel walls.
SUMMARY/CONCLUSION: Our results indicate STAT3
activation is frequently observed in IBM muscle biopsies
demonstrating CTLs, with the vast majority occurring in a
population of currently unidentified cells. We are working to
further characterize the nature of these cells.
Coreen Schwartzlow, MD
Resident and Fellow Member Award Recipient
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CHRONIC ZINC SUPPLEMENTATION AFTER COVID-19
VACCINATION LEADING TO COPPER
MYELONEUROPATHY

61
CLINICAL FEATURES AND LONGTERM OUTCOMES IN
SARCOID MYOSITIS

Eric Creed (Holly Springs, NC), Vinay Chaudhry (Chapel Hill,
NC)

Chineze Nwebube (Atlanta, GA), Andres De Leon (Atlanta,
GA), Rocio Garcia Santibanez (Atlanta, GA), Spencer Hutto
(Atlanta, GA)

INTRODUCTION/BACKGROUND: Copper deficiency, from
excessive zinc ingestion, is known to cause myeloneuropathy.
We present a case of sensory neuronopathy caused by copper
deficiency induced by zinc supplementation taken for
prophylaxis against COVID-19.

INTRODUCTION: Sarcoidosis is a granulomatous multiorgan
disease that affects the nervous system in 3-5% of patients. It
can involve any component of the nervous system, but
peripheral nervous system phenotypes are less well-described,
particularly those involving muscle.

CASE REPORT: A 59-year-old female presented with a 3week history of paresthesias, dropping items from her hands,
and inability to walk. Examination showed normal strength with
decreased sensation to pinprick, light touch, and cold in the
bilateral upper and lower extremities, distal greater than
proximal. Vibration sensation was reduced to the knees.
Proprioception was absent in the feet. Sensory level was noted
at T3-4. Reflexes were absent at the knees and ankles. MRI of
the cervical and thoracic spine with and without contrast
demonstrated increased T2 signal intensity confined to the
dorsal column of the spinal cord extending from C3 to T11-12.
Laboratory workup revealed normal B12, low copper (0.18
mcg/mL; normal 0.75-1.45 mcg/mL), low ceruloplasmin (13
mg/dl; ref 15-52 mg/dl), and normocytic anemia. Cerebrospinal
fluid studies and zinc levels were normal. EDX testing revealed
reduced to absent sensory nerve action potentials in
non–length-dependent pattern with normal motor NCSs. It was
later determined that the patient had been on chronic daily zinc
supplementation (50 mg daily) for approximately 1 year
following COVID-19 vaccination.

OBJECTIVE: To investigate the clinical features, ancillary
testing, and longterm outcomes of patients with granulomatous
myositis attributable to sarcoidosis.

SUMMARY/CONCLUSION: This patient presented with severe
sensory ataxia and had findings of sensory neuronopathy with
secondary degeneration of its central and peripheral
projections, all induced by copper deficiency. This case
emphasizes potential dangers of routine over the counter
supplementation of zinc for the presumed benefit for COVID-19
prophylaxis and treatment of COVID-19.
Eric Creed, DO
Resident and Fellow Member Award Recipient
Disclosures:
Vinay Chaudhry - Received royalty for use of copyrighted Total Neuropathy
Score (TNS) from Levicept Genentech, Inc; AstraZeneca Pharmaceutics, LP;
Fundation GELTAMORWS Life Sciences; MedImmune Ltd. Passage Bio; and
Disarm Therapeutics

METHODS: This was a retrospective cohort analysis of 5
patients with pathologically-proven granulomatous myositis.
Charts were reviewed to characterize patients’ clinical features,
serum investigations, pathological and EDX findings, treatment
courses, and longterm outcomes.
RESULTS: Mean age of neurosarcoidosis onset was 50.6
years (range 36-68). All 5 patients were female; 4 were White
and 1 was Black. Over a mean followup period of 113.4
months, 3/5 had evidence of systemic sarcoidosis with 2/5
isolated to muscle. None had evidence of central nervous
system disease. The acuity of myopathy was chronic (>28
days) in 4/5 patients. Primary presentations were proximal
weakness in 3/5 and muscle edema and pain in 2/5. Creatine
kinase was elevated in 1/3. Myopathic units on needle EMG
were seen in 3/4 cases performed; irritability was seen in only
1. Of the 4 patients trialed on steroids, 3 improved transiently,
and 2 of subsequently required steroid-sparing treatment. The
1 patient failing steroids stabilized on anti-inflammatory
analgesics used as needed. One completely improved without
treatment.
SUMMARY/CONCLUSION: Sarcoidosis has a variable
presentation, and even isolated cases affecting only muscle
tissue can be seen. Patients with granulomatous myositis
attributable to sarcoidosis clinically improve with antiinflammatory treatment.
Chineze Nwebube, MD, MSc
Resident and Fellow Member Award Recipient
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THINKING OUTSIDE THE MUSCLE: NON-NEUROLOGICAL
CLUES IN INHERITED MYOPATHIES, TWO CASE
REPORTS

Andres De Leon (Atlanta, GA), Anuj Dhir (Decatur, GA), Jaime
Vengoechea (Atlanta, GA), Rocio Garcia Santibanez (Atlanta,
GA)
INTRODUCTION/BACKGROUND: Different inherited
myopathies can have similar presentations. Features affecting
other systems can help narrow the differential diagnosis.
CASE REPORT: Patient 1 is a 69-year-old man who was
diagnosed with gout in his early 20’s and was found to have an
incidentally elevated creatine kinase (CK) level. In his 40s, he
developed painless proximal weakness in the legs that slowly
progressed until requiring crutches for ambulation in his 60’s.
The weakness was initially episodic and became fixed a few
years after onset. On examination, his strength was 4+ for
shoulder abduction, 3 for hip flexion and hip adduction, 4+ for
hip extension, hip abduction, and ankle dorsiflexion bilaterally,
otherwise normal. A muscle biopsy showed a vacuolar
myopathy with central and subsarcolemmal accumulation of
PAS-positive material, indicative of a glycogen storage
disorder (GSD). Genetic testing showed a homozygous
pathogenic variant in the PFKM gene, causative of
phosphofructokinase deficiency or GSD VII (Tarui’s disease).
Patient 2 is a 35-year-old woman who presented with a 5-year
history of right upper extremity weakness and gradual
progressive lower extremity weakness predominantly involving
her calves. Workup revealed elevated CK, elevated
transaminases, and elevated triglycerides. Peripheral blood
smear showed triglyceride-containing cytoplasmic droplets
within leukocytes. Genetic testing ultimately revealed a
homozygous pathogenic variant in PNPLA2, causative of
neutral lipid storage disease with myopathy (NLSDM).
SUMMARY/CONCLUSION: In patients of slowly progressive
myopathies, gout diagnosis at a young age and triglyceride
droplets in leukocytes can be clues to GSD VII and NLSDM,
respectively.
Andres De Leon, MD
Resident and Fellow Member Award Recipient
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NEUROMUSCULAR ULTRASOUND FINDINGS IN ACUTE
CONDUCTION BLOCK NEUROPATHY

Robert Adams (Cleveland, OH), Bashar Katirji (Cleveland, OH)
INTRODUCTION: Neuromuscular ultrasound is used to
diagnose chronic focal entrapment. Ultrasound identifies
features used to diagnose neuralgic amyotrophy, chronic
inflammatory demyelinating polyneuropathy (CIDP), hereditary
neuropathies and compressive masses.
OBJECTIVE: To identify ultrasound features to diagnose,
localize and prognosticate acute conduction block.
METHODS: Nine patients were included with the following
criteria: ge 18-89, neuromuscular ultrasound within 5 weeks of
neuropathy symptom onset, and conduction block on needle
EMG not at a common chronic entrapment site. We examined
the cross-sectional area, vascularity, echogenicity, innervated
muscular architecture and fascicular structure of nerves at the
site of conduction block, and compared this to the etiology of
the conduction block, degree of conduction block on EDX
testing, time-since-onset of conduction block and eventual
clinical outcome.
RESULTS: Time-to-recovery correlated with degree of axonal
loss (R-squared 0.70), but did not correlate with degree of
conduction block (R-squared 0.02). Denervation changes seen
on ultrasound in muscles correlated with increased axonal loss
and poor recovery. Nerve size and echogenicity did not
correlate with recovery or conduction block. Fascicular
architecture correlated with average time to recovery: Normal
architecture <1 month, slight loss of fascicular architecture ~2
months, increased fascicle size ~3 months, and complete loss
of fascicular structure 6 months. When the ultrasound was
within 3 weeks, hypoechogenicity correlated with longer
recovery times (R-squared 0.63). There was no increase in
vascularity on Doppler.
SUMMARY/CONCLUSION: Acute conduction block does not
demonstrate defining features on ultrasound, but ultrasound
can be used to help prognosticate recovery of conduction
block. Additional cases are being sought to further characterize
acute conduction block on ultrasound.
Robert Adams, MD, PhD
Resident and Fellow Member Award Recipient
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CLINICAL FEATURES OF AUTOIMMUNE NODOPATHIES

Andres De Leon (Atlanta, GA), Vita Kesner (Atlanta, GA),
Rocio Garcia Santibanez (Atlanta, GA)
INTRODUCTION: Autoimmune nodopathies are a subtype of
inflammatory neuropathies distinct from classical chronic
inflammatory demyelinating polyneuropathy (CIDP). Clinical
features and response to treatment are variable.
OBJECTIVE: To investigate the clinical and EDX features and
response to treatment of patients with autoimmune
nodopathies.
METHODS: A retrospective cohort analysis of 25 patients with
positive antibodies against nodal/paranodal cell adhesion
molecules (IgG neurofascin-155 [NF155], IgG4 NF155, IgM
NF155, IgG NF140, IgG CASPR-1, and IgG contactin) was
performed. Charts were reviewed to characterize patients’
clinical features, serum investigations, EDX findings and
response to treatment.
RESULTS: The mean age was 46.8 (SD 15.78) 52% were
male. IgG NF155 was positive in 72% of the patients (8% had
IgG4 subtype), IgG NF140 in 36%, IgM NF155 in 24%, IgG
contactin in 8%, and IgG CASPR-1 in 1%. Ten patients (40%)
had more than 1 positive antibody. Onset was chronic in 52%,
acute in 28% and subacute in 20%. 92% patients had motor
deficits, and 100% had sensory deficits. Seventy-two percent
were symmetric, 56% had pain, 68% had only distal deficits
and 32% had tremors. Seventy-two percent had
axonal/demyelinating, 24% had only axonal and 4% had only
demyelinating features. Fifty-six percent had conduction block.
13 of the 16 participants (81%) had hyperproteinorrachia and 6
of the 7 (85%) had regional nerve enlargement on ultrasound.
Twenty-eight percent improved with IVIg, 46% with steroids
and 66% with rituximab.
SUMMARY/CONCLUSION: Although now considered a
separate entity from CIDP, autoimmune nodopathies may have
similar phenotype to classical CIDP. Prompt recognition of an
autoimmune nodopathy is essential as usual CIDP treatments
such as IVIg and steroids are not as effective as rituximab.
Andres De Leon, MD
Resident and Fellow Member Award Recipient
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PATTERNS OF PERIPHERAL NERVE INJURY IN SYSTEMIC
VASCULITIS

Joshua Rim (Cleveland, OH), Karlo Toljan (Cleveland, OH),
Sanem Uysal (Cleveland, OH), Bhageeradh Mulpur
(Cleveland, OH), Yuebing Li (Cleveland, OH), John Morren
(Cleveland, OH)
INTRODUCTION: Mononeuritis multiplex is typically
considered the most common peripheral nervous system
(PNS) injury pattern in systemic vasculitis, although this has
been recently contested. Clarifying which PNS injury pattern is
most prevalent could lead to an earlier clinical suspicion and
diagnosis of both systemic vasculitides and PNS comorbidity.
OBJECTIVE: To determine which PNS injury pattern is most
prevalent in patients with systemic vasculitides, including
predisposing factors.
METHODS: Retrospective chart review of 287 patients seen at
Cleveland Clinic Foundation from 2000 to 2018 with probable
or definite systemic vasculitis and PNS symptoms. Data
collected included age at vasculitis diagnosis, duration of
vasculitis symptoms, age at PNS symptom onset, gender,
race/ethnicity, specific vasculitis subtype, PNS pattern of injury
and vasculitis treatment details. The primary variable of interest
was presentation with distal symmetric polyneuropathy (DSP).
RESULTS: Among the 287 patients, 172 (59.9%) were female.
Most patients had granulomatosis with polyangiitis (67
patients, or 23.7%) and eosinophilic granulomatosis with
polyangiitis (56 or 19.8%). DSP was seen in 124 (43.2%)
patients, and mononeuritis multiplex was seen in 56 (19.5%)
patients. Males were more likely to develop DSP than females
(OR: 1.66, 95%CI 1.013-2.719). Patients with pre-existing endstage renal disease (ESRD) (p=0.044) and monoclonal
gammopathy (p=0.017) were more likely to develop DSP.
Seventy-two patients (25%) had DSP with treatment duration
of 5+ years.
SUMMARY/CONCLUSION: DSP is the most common pattern
of PNS injury in patients with systemic vasculitis, regardless of
subtype. Males are more predisposed to developing DSP, as
are patients with comorbid monoclonal gammopathy, ESRD
and longer treatment duration.
Joshua Rim, MD
Resident and Fellow Member Award Recipient
Disclosures:
Yuebing Li - Served as a consultant for argenx, Catalyst, Immunovant and
UCB Pharma; received grant support from argenx
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TREATMENT-RESISTANT CHRONIC INFLAMMATORY
DEMYELINATING POLYRADICULONEUROPATHY
ASSOCIATED WITH IGG TUBULIN AUTOANTIBODIES

Christopher Meserve (Boston, MA), Amanda Guidon (Boston,
MA)
INTRODUCTION/BACKGROUND: Anti-tubulin antibodies are
rarely reported in chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP). Their presence may be
associated with a more treatment-resistant course. We report
clinical characteristics and nerve ultrasound for a patient with
anti-tubulin associated CIDP and a review of the literature.
CASE REPORT: A 65-year-old man presented with distal
upper and lower extremity weakness with numbness that
progressed over 5 years. Initial EDX studies were supportive of
an acquired demyelinating polyneuropathy. Cerebrospinal fluid
analysis demonstrated 1 white blood count and 369 mg/dL
protein. Additionally, MRI lumbar spine showed nerve root
enhancement. Therefore, he was started on IVIg, but did not
improve. High dose corticosteroids provided subjective
improvement, but no objective change. Given lack of treatment
response, comprehensive genetic testing was pursued which
was unremarkable. A demyelinating neuropathy antibody panel
showed IgG tubulin at 6000. Given the lack of objective
improvement with IVIg and corticosteroids, EDX were repeated
and essentially unchanged. Neuromuscular ultrasound showed
markedly enlarged nerves that were both hyperechoic and
hypoechoic. Nerves were enlarged more at non-entrapment
sites with a non-uniform swelling pattern.
SUMMARY/CONCLUSION: Similar to a low number of other
reported cases, our patient with anti-tubulin antibody related
CIDP did not respond to IVIg or corticosteroids. He is currently
being initiated on rituximab as this has been reported to be
effective in these cases. We will detail his course and
ultrasound to add to the available information on this rare,
treatment-refractory CIDP phenotype.
Christopher Meserve, MD
Resident and Fellow Member Award Recipient
Disclosures:
Amanda Guidon - Consulting for Medical Advisory Board: Alexion, Momenta
(now Janssen), Ra Pharma (now UCB); royalties from Oakstone Publishing
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SARS-COV-2 PCR POSITIVE IMMUNE-MEDIATED
NECROTIZING MYOPATHY

Nadia Khalil (Tampa, FL), Mark Armanious (Tampa, FL)
INTRODUCTION/BACKGROUND: Immune-mediated
necrotizing myopathy (IMNM) secondary to COVID-19 has
been rarely described. Proposed mechanisms for pathogenesis
of myopathy in the setting of COVID-19 include direct invasion
via ACE-2 receptor-mediated viral entry and sequelae of
inflammatory response.
CASE REPORT: A 22-year-old woman presented with 1 month
of progressive, symmetric, severe proximal muscle weakness
in all extremities. Two weeks prior, she presented to an outside
facility for diffuse myalgias and mild weakness in the setting of
recent SARS-CoV-2 positivity, where she was treated for
rhabdomyolysis with creatine kinase (CK) >40,000 U/L.
Despite IV steroids and fluids, her symptoms rapidly
progressed to bed-bound state at presentation to our facility.
Laboratory studies were notable for CK 20,466 U/L, ANA
(1:160, speckled), and positive SS-A antibody; additional
myositis-specific antibodies were negative. MRI of the proximal
lower extremities demonstrated extensive symmetric
enhancement and edema within bilateral thigh muscles.
Histopathological assessment demonstrated necrotizing
myopathy with abundant myofiber regeneration. Muscle
specimen was SARS-CoV-2 PCR positive. She was treated
with IV methylprednisolone 500 mg for 3 days and IVIg for 5
and continued prednisone 60 mg. Outpatient, prednisone was
tapered and methotrexate initiated. At 5 months, she
demonstrated mild improvement in strength, though is still
wheelchair-bound.
SUMMARY/CONCLUSION: IMNM is a rare manifestation of
COVID-19; thus, increased awareness of this potential
complication is imperative for effective management. While the
pathogenesis of SARS-CoV-2–mediated myopathy is still being
elucidated, this case report may support direct invasion via
ACE-2 receptor-mediated viral entry based on the PCR
positivity of the muscle specimen.
Nadia Khalil, MD
Resident and Fellow Member Award Recipient
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SENSORY NEURONOPATHY AFTER GIARDIA INFECTION

Justin Nofar (Detroit, MI), Anza Memon (Detroit, MI)
INTRODUCTION/BACKGROUND: Sensory neuronopathies
also referred to as ganglionopathies, are typically seen in
autoimmune disease, paraneoplastic syndrome, toxin
exposure, hereditary disease or infection. However, when
related to the infectious process, the disease usually occurs in
the setting of viral infection. Here, we present an interesting
case of sensory neuronopathy developing after Giardia
infection.
CASE REPORT: A 60-year-old female presented gait
imbalance, ascending sensory loss, severe neuropathic pain
and pseudoathetosis. Prior to symptom onset, patient had a
Giardia infection confirmed by a stool test treated with
antibiotics. Patient received IV steroids and plasma exchange
with partial improvement and discharge to rehab. She was rehospitalized 2 weeks later with worsening symptoms. MRI
brain, cervical, thoracic cord were unremarkable. Extensive
autoimmune, infectious, neoplastic, paraneoplastic workup
were conducted and negative. This included negative
rheumatoid factor (RF), cyclic citrullinated peptide (CCP), antiRo/LA, anti-FGFR3, paraneoplastic panel (cerebrospinal fluid,
or CSF, and serum), HIV, rapid plasma reagin (RPR), human
T-lymphotropic virus type 1, celiac panel and lip biopsy. CSF
was normal, including immunoglobulin G (IgG) index and
oligoclonal bands. Muscle biopsy showed neurogenic changes
without myopathy or vasculitis. Nerve biopsy showed modsevere axon loss without evidence of inflammation or
vasculitis. Needle EMG demonstrated evidence of sensory
neuronopathy. Patient received IVIg on re-admission with
partial improvement with interval worsening. Patient responded
to rituximab treatment and was able to walk with assistance,
but the effect only lasted 1 month. She did not respond to
steroids. Maintenance IVIg monthly treatment was initiated
after rituximab with good response.
SUMMARY/CONCLUSION: Ganglionopathy is rare and when
the common culprits are ruled out, it is deemed idiopathic.
Post-infectious causes should be considered outside of the
typical viral pathogens.
Justin Nofar, MD
Resident and Fellow Member Award Recipient
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MEDIAN NERVE PSEUDO-CONDUCTION BLOCK AT THE
ELBOW

Robert Adams (Cleveland, OH), Bashar Katirji (Cleveland, OH)
INTRODUCTION/BACKGROUND: Conduction block (CB) is a
key EDX finding. True CB is from demyelination, often caused
by nerve compression and autoimmune attack. CB at nonentrapment sites, such as the median nerve in the forearm, is a
key finding to diagnose chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP). CB of the median nerve in the
forearm is typically identified when there is an absent response
when stimulating the known anatomic location of the median
nerve in the antecubital fossa alongside the brachial artery
pulse.
CASE REPORT: A 60-year-old man was diagnosed with
Guillain–Barré syndrome after transient quadraparesis which
improved with IVIg. He had persistent tingling in his fingers,
and a repeat needle EMG 5 years later showed bilateral
median nerve CBs in the forearms, leading to the diagnosis of
possible indolent CIDP. Ten years later, he developed
worsening gait, possibly attributed to CIDP. Repeat needle
EMG again showed CBs in the forearms. Persistent median Fwaves were noted. Therefore, an anatomical variant was
suspected. Ultrasound demonstrated an anomalous path of the
median nerve, which passed through the pronator teres, and in
the antecubital fossa was ~2 cm medial to the brachial artery
while still deep to the pronator teres. Repeat NCSs with
stimulation of the anomalous median nerve location showed no
CBs.
SUMMARY/CONCLUSION: This case emphasizes the value of
ultrasound in CB. Ultrasound is increasing used in cases of
true CB. In this complex case, ultrasound easily identified the
cause of an apparent conduction block. This study also
demonstrates a case where F-waves helped identify the correct
diagnosis.
Robert Adams, MD, PhD
Resident and Fellow Member Award Recipient
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IATROGENIC SEVERE ULNAR MONONEUROPATHY
AFTER AN ULNAR NERVE DECOMPRESSION AND
SUBCUTANEOUS TRANSPOSITION: A CASE REPORT

James Meiling (Rochester, MN), Jennifer Martinez-Thompson
(Rochester, MN)
INTRODUCTION/BACKGROUND: Cubital tunnel syndrome
(CuTS) is a common clinical diagnosis describing ulnar
neuropathy at the elbow (UNE) and is typically confirmed with
EMG prior to surgical intervention.
CASE REPORT: A 44-year-old female presented with right
hand weakness and numbness. Nine months previously she
had clinical CuTS, with mild finger abduction weakness and
medial hand/forearm paresthesias. Despite a normal
preoperative needle EMG, she underwent an ulnar nerve
decompression and subcutaneous transposition at the elbow.
Postoperatively she developed intrinsic hand atrophy with
clawing, absent finger abduction and decreased ring and little
finger flexion ability, and ulnar distribution numbness.
Compared to the prior normal EDX study, nerve conduction
studies showed absent ulnar motor or sensory responses, and
needle EMG was significant for dense ulnar-distribution
fibrillations, absent intrinsic hand muscle voluntary activation,
long duration, polyphasic flexor carpi ulnaris motor unit
potentials (MUPs), and long duration opponens pollicis MUPs.
She was diagnosed with an iatrogenic chronic severe right
UNE with ongoing or uncompensated denervation, and a
possible superimposed right T1 radiculopathy. Ultrasound
images depicting postoperative changes of the right ulnar
nerve at the elbow will be included.
SUMMARY/CONCLUSION: The lack of a gold standard for
UNE diagnosis poses a problem in predicting postoperative
prognosis. A positive preoperative needle EMG can help
confirm a clinically suspected CuTS, but a surgical release and
transposition has risks of worsening UNE.
James Meiling, DO
Resident and Fellow Member Award Recipient
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DUAL NEUROMUSCULAR PATHOLOGY INDUCED BY
CHECKPOINT INHIBITOR: A CASE REPORT

Jonathan Donnelly (San Antonio, TX), Andrea Gilbert (San
Antonio, TX), Ratna Bhavaraju-Sanka (San Antonio, TX)
INTRODUCTION/BACKGROUND: Checkpoint inhibitors are
becoming more widely used due to their efficacy in treating
metastatic malignancies. However, it is becoming more
apparent that they are associated with autoimmune disease,
including neurological manifestations. We present the case of a
patient treated with a checkpoint inhibitor, who subsequently
developed dual neuromuscular pathologies.
CASE REPORT: A 74-year-old woman with a past medical
history of uterine cancer, recently started on pembrolizumab,
presented with chest pain, shortness of breath, generalized
weakness and myalgias. On examination, the patient displayed
bilateral fatigable ptosis, weakness of neck flexion/extension
and the proximal upper and lower extremities. A trial of
pyridostigmine, high-dose steroids and IVIg was initiated,
though the patient’s course was complicated by sepsis and
third-degree heart block, so plasma exchange was initiated.
This resulted in some clinical improvement. Rituximab was
initiated prior to discharge. NCS findings: Rep-Stim:
Decrement in the right abductor pollicis brevis after 2 minutes.
Needle EMG findings: Short, low amplitude polyphasic motor
units in proximal upper and lower extremity muscles with early
recruitment. MRI of bilateral femurs: Diffuse subcutaneous soft
tissue swelling and intramuscular edema. Muscle biopsy
findings: H&E stain showing perivascular inflammation with
myofiber degeneration and myophagocytosis, Gomori
trichrome stain: Myofiber degeneration and necrosis.
SUMMARY/CONCLUSION: Although rare, neurologists need
to be aware of the potential side effects of these medications.
Early recognition of these complications is paramount to
reduce morbidity and mortality, as immunotherapy can be
beneficial. Close coordination with the patient’s oncologist is
also important, in order to determine the best course of action
regarding ongoing cancer therapy.
Jonathan Donnelly, MBBCh, MRCP
Resident and Fellow Member Award Recipient
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A CASE OF MONONEURITIS MULTIPLEX WITH LEFT
UPPER LIMB PREDOMINANCE

BULGE SYNDROME: A CASE OF ABDOMINAL WALL
DENERVATION FOLLOWING SURGERY

James Meiling (Rochester, MN), Eric Sorenson (Rochester,
MN)

Isaiah Levy (Pittsburgh, PA), Alexander Stanton (Pittsburgh,
PA), Michael Munin (Pittsburgh, PA)

INTRODUCTION/BACKGROUND: Multiple mononeuropathies,
or mononeuritis multiplex, is a type of peripheral neuropathy
that affects 2 or more different nerves and typically presents in
multiple limbs and is often inflammatory in etiology. We present
a case of mononeuritis multiplex presenting with left upper limb
predominance.

INTRODUCTION/BACKGROUND: Abdominal musculature
atrophy/paresis secondary to suspected injury to
intercostal/subcostal nerves has been documented following
surgical procedures but needle EMG confirmation is very rare.
The authors present a case report of a patient with left lateral
abdominal bulge following urologic surgery with concern for
denervation of her abdominal musculature.

CASE REPORT: A 21-year-old female presented left upper
limb numbness and weakness. Over 9 months, she developed
left hand pain, weakness and paresthesias; followed by
transient right dorsal foot paresthesias. She had limited
improvement during a 3 week steroid course. Her examination
was significant for left thumb abduction and hypothenar
weakness. NCSs showed absent median sensory response,
low median motor, ulnar motor and radial sensory amplitudes,
along with a low right superficial peroneal sensory amplitude.
Needle EMG was significant for dense fibrillations and reduced
recruitment of complex, long duration motor unit potentials
(MUPs) in the ulnar-, median-, and radially innervated muscles
and normal right lower limb MUPs. She was diagnosed with
multiple mononeuropathies affecting the left median, left ulnar,
left radial and right superficial peroneal nerves, as seen in
mononeuritis multiplex. MRI showed T2 hyperintensity and
enlargement of median, ulnar and radial nerve fascicles.
Chronic immunotherapy was initiated with mycophenolate
mofetil.
SUMMARY/CONCLUSION: Mononeuritis multiplex is often
associated with vasculitis or post-viral causes and is treated
with chronic immunosuppression to prevent progression.
Needle EMG helps to identify nerve involvement and
approximate localization of damage.

CASE REPORT: A 59-year-old female underwent
percutaneous left-sided nephrolithotomy for removal of a
staghorn calculus approximately 3 months prior to
presentation. Two days after the procedure, a left sided lateral
bulge on her abdominal wall developed. Ultrasound evaluation
of the abdominal muscles at the region of the bulge at
approximately the T8-T9 region was performed. At rest, the
right unaffected internal oblique had a transverse thickness of
4.02 mm, whereas the left pathologic internal oblique had a
thickness of 2.1 mm for a ~50% smaller diameter. External
obliques had relatively similar transverse thicknesses (3.3 mm
on right, 2.91 mm on left). EMG needle placed via ultrasound
guidance. Needle EMG showed left internal oblique fibrillations
at rest and reduced recruitment with activation. No
abnormalities were appreciated in the external oblique and
rectus abdominis bilaterally.
SUMMARY/CONCLUSION: This is a rare example of EMG
confirmed abdominal wall musculature denervation following
surgery. Intercostal nerve injury likely occurred during the
nephrolithotomy resulting in active denervation to the internal
oblique with subsequent atrophy and abdominal wall bulging.
Ultrasound guided needle EMG can be used to verify needle
placement in the abdominal wall musculature and to ensure
patient safety by avoiding the peritoneum.

James Meiling, DO
Resident and Fellow Member Award Recipient

Isaiah Levy, MD
Resident and Fellow Member Award Recipient
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TREATABLE CAUSE OF FEMORAL NEUROPATHY 18
MONTHS AFTER HIP REPLACEMENT

IMPROVING QUALITY METRICS IN ELECTRODIAGNOSTIC
TESTING IN VETERANS

Joseph Imbs (Houston, TX), Thy Nguyen (Houston, TX),
Manickam Kumaravel (Houston, TX)

Anthony Savino (Chicago, IL), Aaron Stachowiak (North
Chicago, IL), Jane Hwang (Gurnee, IL), Joseph Lagattuta
(Niles, IL), Neha Kohli (North Chicago, IL), Julia Win (North
Chicago, IL), Jason Andrade (North Chicago, IL), Brant Smith
(North Chicago, IL), Beau Bigalow (North Chicago, IL), John
Peters (North Chicago, IL), Aman Saini (North Chicago, IL),
Bharathi Swaminathan (Libertyville, IL)

INTRODUCTION/BACKGROUND: Femoral mononeuropathy
is a relatively rare cause of lower extremity weakness, often
associated with sensory deficits in the medial leg. We present
a rare, treatable cause of femoral neuropathy with potential for
significant morbidity.
CASE REPORT: A 49-year-old female with history of left hip
replacement presented to her orthopedist in March 2020 with
subacute, progressive left lower extremity numbness, pain and
weakness. An MRI in May 2020 revealed moderate-to-severe
bilateral neuroforaminal stenosis of L3-L4, L4-L5, L5-S1,
without direct impingement of the nerves. MRI hip and pelvis
revealed moderate left iliopsoas bursitis and mild to moderate
left greater trochanteric bursitis. The patient was treated with
escalating doses of neuropathic pain medications, antiinflammatory medications, opiates, oral steroids, left intraarticular hip joint injections and left psoas bursa injections,
without improvement. Four months after symptom onset,
patient presented for needle EMG consultation in a wheelchair.
Examination revealed weakness in left hip flexion and knee
extension with an absent left patellar reflex. Sensory
examination showed saphenous distribution sensory loss.
Needle EMG revealed subacute, severe, left axonal femoral
neuropathy. MR-neurography of the left femoral nerve revealed
a myotendinous ganglion cyst along the left iliopsoas muscle
with scarring, adhesions and displacement of the overlying left
femoral nerve. Patient underwent ultrasound guided left
iliopsoas ganglion aspiration with peri-neural steroid injection
3x with improvement in pain and mobility, and is now walking
independently.
SUMMARY/CONCLUSION: Advanced neuromuscular imaging
along with EDX testing, history and clinical examination may
identify treatable mononeuropathies. Advances in diagnostic
imaging and guided treatment can improve clinical outcomes,
as evidenced by our patient’s improvement to ambulation
without assistance.
Joseph Imbs, DO
Resident and Fellow Member Award Recipient

INTRODUCTION: EDX testing is an indispensable tool in the
understanding of peripheral nerves. It provides significant
diagnostic and clinical utility for our veteran polytrauma patient
population, many of whom have ongoing chronic pain,
paresthesia and weakness. Practice parameters are
recommended during routine EDX studies in order to improve
patient safety, patient outcome and testing measures. Our goal
is to improve the quality of our EDX testing, leading to proper
diagnosis and better clinical outcomes.
OBJECTIVE: Include the documentation of anticoagulant and
implantable device use, in addition to the consistent recording
and documentation of temperature for all EDX studies.
METHODS: A retrospective review of 48 randomly selected
charts was performed for the 12 months prior to the
implementation of the project. This review showed the
following percentage of charts documenting each data point:
Anti-coagulation 8%, implantable device 2%, temperature 2%.
A meeting was held among all physicians and residents in the
Physical Medicine and Rehabilitation (PM&R) department to
discuss project goals, and standardized templates were
distributed which included the quality measures. Infrared
thermometers and heat lamps were purchased to aid in the
measuring and maintenance of temperature. Interim chart
reviews were performed at 5 and 8 months to assess
compliance. Results were assessed upon completion of the
intervention period with review of 48 randomly selected charts.
RESULTS: Documentation of each parameter improved over
the intervention period. Specifically, anti-coagulation status
was documented in 85% of the consult notes, implantable
devices in 81% and temperature in 81%.
SUMMARY/CONCLUSION: Clear communication and
standardized templates resulted in improved documentation of
several practice parameters integral to EDX testing.
Anthony Savino, MD
Resident and Fellow Member Award Recipient

76

77

NEEDLE ELECTROMYOGRAPHY FINDINGS IN
CONGENITAL MYOTONIC DYSTROPHY

AN ACUTE INTERMITTENT PORPHYRIA ATTACK IN THE
SETTING OF A NEGATIVE URINE PORPHYRIN SCREEN

Tea Shergelashvili (Syracuse, NY), Ai Sakonju (Syracuse, NY)

Olivia Gutgsell (Ann Arbor, MI), Amro Stino (Novi, MI), Gary
Gallagher (Ann Arbor, MI)

INTRODUCTION: Congenital myotonic dystrophy (CMD) is a
subtype of myotonic dystrophy (MD), type I. It is a rare
autosomal dominant disorder that affects newborns with an
estimated incidence from 2.1-28.6 per 100,000 live births.
Children with CMD do not develop myotonia until around the
age of 5.
OBJECTIVE: To learn how to recognize CMD features on
needle EMG in order to provide for early diagnosis.
METHODS: We present a case of a newborn with needle EMG
findings suspicious for CMD, later confirmed by genetic testing.
RESULTS: Myotonic discharges are produced by spontaneous
discharges of multiple single muscle fibers. Unlike complex
repetitive discharges, they begin and end gradually, and
continuously vary in amplitude. Waxing and waning sound on
the audio speaker output may be described as sounding like
the revving of a motorcycle.
CASE REPORT: A 6-day-old full-term boy with respiratory
failure and dysphagia was evaluated for hypotonia. The
examination was notable for myopathic face, hypotonia,
areflexia and weakness. Needle EMG revealed spontaneous
activity in all muscles tested with diffuse fibrillations, complex
repetitive discharges reminiscent of myotonic discharges and
tongue fasciculations. Motor unit recruitment was early with
mildly reduced to normal amplitudes, mildly polyphasic and
most consistent with a myogenic pattern. Gene testing showed
the DMPK1 gene >200 and cardiotocography (CTG) repeats
that confirmed the diagnosis. The patient underwent placement
of tracheostomy and gastric feeding tube. The patient’s mother
was diagnosed with MD later.
SUMMARY/CONCLUSION: Myotonic discharges are present
early in CMD. Recognizing the needle EMG findings are
important for early diagnosis in the infant, as well as in parent.

INTRODUCTION: Acute intermittent porphyria (AIP) is a rare
disorder of the heme synthesis pathway that presents variably
with abdominal pain, urinary abnormalities, psychological
symptoms and peripheral neuropathy. The first step in
diagnosis of suspected AIP is a urine porphyrin screen. We
report a case of a patient with weakness and paresthesias
initially attributed to acute inflammatory demyelinating
polyneuropathy (AIDP) related to COVID-19 with subsequent
relapsing symptoms and ultimate diagnosis of AIP.
CASE REPORT: A 22-year-old woman with recent history of
recurrent urinary tract infections (UTIs) treated with oral
antibiotics, mild COVID-19 infection and vaccination was
presented with acute-onset upper extremity (UE) predominant
weakness and paresthesias with areflexia and low tone. Initial
workup was remarkable for no cerebrospinal fluid (CSF),
cytoalbuminologic dissociation and negative urine porphyrin
screen. She was treated for suspected AIDP with IVIg without
significant improvement. Subsequent needle EMGs showed a
diffuse neurogenic process affecting the cervical-innervated
musculature without demyelinating features on NCSs. Her
examination slowly improved with time.
She re-presented 6 months later with worsening weakness and
paresthesias after starting trimethoprim-sulfamethoxazole for
dysuria. Urine porphyrin screen resulted positive. She was
started on IV hematin, and a diagnosis of AIP was confirmed
by genetic testing. She again has slowly regained strength and
functioning with management by hematology.
SUMMARY/CONCLUSION: AIP should be considered when
there are atypical features of AIDP, such as severe abdominal
pain or systemic abnormalities, a relapsing course, or a
weakness pattern that is motor, upper limb and proximal
distribution predominant. Improvement is dependent on a
timely diagnosis.
Olivia Gutgsell, MD

Tea Shergelashvili, MD
Resident and Fellow Member Award Recipient

Resident and Fellow Member Award Recipient
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CLINICAL, ELECTROPHYSIOLOGICAL AND
SONOGRAPHIC FINDINGS IN NERVE INJURY PATIENTS
AFTER VESSEL PUNCTURE

Min Seok Kang (Ansan-si, South Korea), Dong Hwee Kim
(Ansan-si, South Korea)
INTRODUCTION: Procedure for blood sampling around the
wrist, or antecubital fossa, is one of the most common medical
procedures performed by healthcare providers. Complications
of vessel puncture include hematoma, nerve injury, pain,
infection and more. In particular, nerve injury is a common
complication that causes long-term discomfort.
OBJECTIVE: To demonstrate clinical, EDX and
ultrasonographic findings in patients with nerve injury following
vessel puncture.
METHODS: A total of 10 patients with nerve injury after
sampling were included in this study. According to the
symptomatic area, the injured nerve was clinically diagnosed.
Needle EMG and ultrasonography were performed in affected
and unaffected sides. The amplitude ratio of sensory nerve
action potential and nerve cross-sectional area (CSA) ratio
between affected and unaffected sides were calculated.
Spearman's correlation analysis was also performed between
amplitude and CSA ratios.
RESULTS: In 9 patients, the nerve was injured following
venipuncture, and in 1 patient, following arterial sampling.
According to the symptomatic areas, 7 patients had a
superficial radial sensory nerve (SRSN) injury, with 6 injured
medial branches and 1 lateral branch. Three patients had injury
of the dorsal ulnar cutaneous nerve, lateral antebrachial
cutaneous nerve and median nerve, respectively. NCSs
demonstrated nerve injury in 80%, and ultrasonography
showed injury in 100%. Spearman’s correlation coefficient
between amplitude and CSA ratio was −0.127 (p=0.721).
SUMMARY/CONCLUSION: The medial branch of SRSN was
the most commonly injured nerve after vessel puncture.
Considering that ultrasonography demonstrated morphological
changes even in patients with normal needle EMG, it should be
performed to evaluate patients with nerve injury following
vessel puncture.
Min Seok Kang, MD
Resident and Fellow Member Award Recipient
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DERMATOMYOSITIS-ASSOCIATED SENSORY-MOTOR
POLYNEUROPATHY: A CASE REPORT

Cristian Salazar Lengua (Chia, Colombia), Conni Barrios
Garcia (Chia, Colombia), Yurit Sierra Castelblanco (Chia,
Colombia), Claudia Pena (Bogotá, Colombia), Ivan Mauricio
Gonzalez Zambrano (Chia, Colombia)
INTRODUCTION/BACKGROUND: Neuropathy as a
manifestation of juvenile dermatomyositis is rare and has
heterogeneous presentations, which makes it controversial.
Furthermore, the mechanisms that could fully explain this
association are unknown.
CASE REPORT: We describe a 17-year-old patient, a resident
of Cundinamarca, Colombia, who in June 2021 was presented
with edema of the lower limbs, pain, malar erythema and
difficulty in walking, and was diagnosed with juvenile
dermatomyositis. The same month she presented multilobar
pneumonia due to SARS-CoV-2, which worsened dysphagia
(she required gastrostomy). Due to the presence of tetra
paresis, EDX tests showed mixed sensory motor
polyneuropathy.
SUMMARY/CONCLUSION: Although the correlation of
neuropathy with dermatomyositis is debated, it has been
reported in the literature, so describing the common
presentation of the 2 entities, as well as the clinical
presentation, sheds light on the possible associated
pathophysiological mechanism and early diagnosis.
Cristian Salazar Lengua, MD
Resident and Fellow Member Award Recipient
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NEUROMYOSITIS: A CASE OF A PATIENT WITH
CONCURRENT CHRONIC INFLAMMATORY
DEYMYELINATING POLYRADICULONEUROPATHY AND
MYOSITIS

Sanaya Daruvala (Providence, RI), Zandra Ho (Providence,
RI), Maheen Rana (Providence, RI), Vincent LaBarbera
(Providence, RI), Kara Stavros (Providence, RI)
CASE REPORT: A 37-year-old patient presented with 2 years
of progressive weakness, loss of sensation and gait difficulty.
Neurologic examination revealed both distal and proximal
muscle weakness in the arms and legs, with atrophy of intrinsic
hand muscles and diffuse areflexia. There was no skin rash.
Extensive laboratory studies were notable for persistently
elevated creatine kinase (CK) as high as 2,387 IU/L but no
neuropathy risk factors were identified. The patient underwent
NCSs and needle EMG, which showed widespread evidence of
a large fiber sensorimotor, demyelinating polyneuropathy with
secondary axonal features. A lumbar puncture was performed
demonstrating mildly elevated protein and few nucleated cells.
These findings coupled with his examination were consistent
with a diagnosis of chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP). However, given the markedly
elevated CK levels, the patient underwent an MRI of the left
thigh, which showed radiographic features of myositis. The
patient subsequently underwent a nerve and muscle biopsy
and was started on treatment with IVIg.
SUMMARY/CONCLUSION: The term neuromyositis has been
used in the literature to describe rare cases of concurrent
neuropathy and myositis. This case is unique in the
presentation of a neuropathy which meets criteria for CIDP in
the setting of evidence of myositis, which has not been
previously described. It underscores the importance of a
complete diagnostic workup to account for all of a patient’s
symptoms and brings awareness to the possibility of overlap of
these syndromes.
Sanaya Daruvala, MD
Resident and Fellow Member Award Recipient
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A CASE OF PAN-BRACHIAL PLEXOPATHY FOLLOWING
REVERSE SHOULDER ARTHROPLASTY

Zhi Cheng Chen (Manhasset, NY), Areta Podhorodecki (New
York, NY)
INTRODUCTION/BACKGROUND: Reverse shoulder
arthroplasty (RSA) is a type of shoulder replacement surgery in
which the glenohumeral joint is replaced by a prosthesis where
the ball-and-socket polarity is reversed. It is commonly
performed in patients with severe rotator cuff tears and
glenohumeral osteoarthritis and those requiring revision of prior
total shoulder arthroplasty.
CASE REPORT: An 80-year-old male presents to a needle
EMG/NCSs clinic for evaluation of left hand weakness,
numbness and paresthesia after left revision RSA. He
previously underwent total left shoulder arthroplasty for
osteoarthritis of the left glenohumeral joint with good recovery,
but later developed worsening pain and weakness and was
found to have a significant rotator cuff injury, thus prompting
him to undergo a revision with RSA. The patient’s physical
examination was significant for motor weakness in the
distribution of the radial nerve and impaired sensation to light
touch in the distribution of the left median nerve. Needle
EMG/NCSs were performed and the findings were consistent
with a left brachial plexopathy affecting the lateral, medial and
posterior cords. Though attenuated, all nerves tested showed a
clear response, suggesting all nerves were intact and
indicating expected recovery.
SUMMARY/CONCLUSION: This novel case of pan-brachial
plexopathy in a patient who underwent RSA highlights the
importance of performing needle EMG/NCSs in individuals who
exhibit neurological deficits following RSA, as true
neuropathology does not always correlate with clinical
manifestations and early detection may influence neurological
recovery. In addition, we suggest obtaining screening needle
EMG/NCSs preoperatively to assess nerve health, as patients
in this population may already have undiagnosed neuropathies
which can cloud post-operative assessment.
Zhi Cheng Chen, MD
Resident and Fellow Member Award Recipient
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DEFINING THE EXTENT OF LOWER MOTOR NEURON
DEGENERATION IN PEOPLE WITH CHRONIC CERVICAL
SPINAL CORD INJURY: IMPLICATIONS FOR
RECONSTRUCTIVE SURGERY

Adenike Adewuyi (Chicago, IL), Alyssa Weston (Chicago, IL),
Michael Berger (Vancouver, Canada), Colin Franz (Chicago,
IL)
INTRODUCTION: Nerve transfer surgery (NT) constitutes an
exciting option to improve upper limb functions in chronic spinal
cord injury (SCI) but requires intact sub-lesional lower motor
neuron (LMN) health.
OBJECTIVE: To characterize patterns of LMN abnormality in
nerve-muscle groups that are the potential recipients of NT,
using a standardized EDX examination, in individuals with
subacute (injury duration >2 months and <1 year) and chronic
SCI (injury duration >1 year) at injury levels C4-T1.
METHODS: The LMN abnormality was determined using a
semi-hierarchical approach, combining the amplitude
compound muscle action potential (CMAP) and abnormal
spontaneous activity on needle EMG.
RESULTS: To date, 18 participants were included, 14 males
and 4 females. The median age was 34 years, with a range of
15 to 69 years, and the time from injury had a median of 7.5
months, with a range of 2 months to 40 years. A high frequency
of LMN abnormality was observed (72%), although there was
substantial variation within and between individuals.
SUMMARY/CONCLUSION: The high frequency of LMN
abnormality in recipient nerve-muscle groups has implications
to candidate selection for NT surgery in chronic SCI and
supports the important role of the pre-operative EDX
examination. Moreover, our results suggest a role for both
CMAP and needle EMG parameters for characterization of
LMN health.
Adenike Adewuyi, MD, PhD
Resident and Fellow Member Award Recipient
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TO EVALUATE AUTONOMIC NERVOUS SYSTEM
FUNCTION IN PATIENTS WITH POST-ACUTE COVID
SYNDROME

Mark Roberts (Lebanon, NH), Nathaniel Robbins (Norwich,
VT)
INTRODUCTION: Several core symptoms of post-acute
COVID syndrome (PACS), such as fatigue, excessive
tachycardia, lightheadedness and exercise intolerance, may
result from dysfunction of the autonomic nervous system
(ANS). It remains unknown whether patients with PACS have
ANS dysfunction with autonomic reflex testing (ART).
OBJECTIVE: To evaluate ANS function in patients with PACS.
METHODS: From May of 2021 to March of 2022, 650 patients
were evaluated by the Dartmouth PACS clinic. Seventy of the
650 were referred to neurology. We reviewed all neurology
patients’ charts for demographics, PACS symptoms, past
medical history and ART results.
RESULTS: Fifty-six patients (82% female, mean age of
44.8±12.3 years) were seen in PACS subspecialty Neurology
clinic. Twenty-two of the 56 patients underwent ART (91%
female, aged 47.5±12.5 years), compared with 34 other
patients who did not (75% female, aged 47.5±12.5 years).
Patients undergoing ART more frequently reported exercise
tolerance, tachycardia, presyncope and fatigue. Six of the 22
patients had sustained excessive orthostatic tachycardia with
active standing, but otherwise normal (or borderline) ART,
fulfilling consensus criteria for postural tachycardic syndrome
(POTS). One patient had cardiovagal dysfunction, and 7
patients had mild or borderline abnormalities of uncertain
significance. Eight patients had normal ART. Twenty patients
had ≥1 follow-up encounter. All 6 patients with POTS improved
with salt, fluids, physical therapy and propranolol, compared
with 3 of the 5 patients without a POTS diagnosis.
SUMMARY/CONCLUSION: Neurologic symptoms are
common in PACS. Apart from excessive orthostatic
tachycardia in patients with POTS, significant abnormalities on
routine ART are rare. Patients with PACS and POTS seem to
respond well to standard therapies, highlighting the importance
of prompt diagnosis and treatment.
Mark Roberts, MD
Resident and Fellow Member Award Recipient
Disclosures:
Nathaniel Robbins - Receives research support from the Diamond Foundation,
Reeves Endowment Fund, Institute of Ethnomedicine, and the Swigart Ethics
Fellowship; receives personal payments for medicolegal consulting and
market research consulting related to neuromuscular and autonomic medicine
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ANCA-ASSOCIATED VASCULITIC MYOPATHY WITH
NORMAL CK MASQUERADING AS STEROID MYOPATHY

TWO CASES OF MOTOR NEURON DISEASE IN THE
SETTING OF SARS-COV-2 INFECTION AND VACCINATION

Goknur Kocak (Baltimore, MD), Brett McCray (Baltimore, MD),
Rebecca Baum (Baltimore, MD), Eleni Tiniakou (Baltimore,
MD), Sean Paul Gaine (Baltimore, MD), Alexandra Horne
(Baltimore, MD), Bipasha Mukherjee-Clavin (Baltimore, MD),
Rotem Orbach (Baltimore, MD), Andrea Corse (Baltimore, MD)

Sonia Singh (Houston, TX), Kazim Sheikh (Houston, TX), Thy
Nguyen (Houston, TX)

INTRODUCTION/BACKGROUND: Antineutrophilic
cytoplasmic antibody (ANCA) associated vasculitides are a
collection of autoimmune diseases with small-vessel vasculitis,
often affecting kidneys, lungs and nerves. While arthralgias
and myalgias are frequent, prominent proximal muscle
weakness is not.
CASE REPORT: A 72-year-old man tested positive for
COVID-19 1 day after his COVID booster and he had a mild
course. One month later he developed a fever and third-degree
heart block. Erythrocyte sedimentation rate (ESR) was 119
mm/hr and Lyme disease was confirmed, which was managed
with doxycycline, then after 3 days IV Rocephin due to
ototoxicity. Within days he had hematuria, proteinuria (1.2
g/day) and acute renal failure (peak creatinine 8.6 mg/dl).
Renal biopsy demonstrated pauci-immune necrotizing and
crescentic glomerulonephritis. c-ANCA was 1:80, proteinase 3
(PR-3) 4.4, AAU/ml, nl<1 AAU/ml and CRP 268 mg/L, nl<8
mg/L. He began dialysis and received 3 days of 1 g IV
methylprednisolone, followed by prednisone 75 mg daily and
oral cyclophosphamide 50 mg 3 times /week, and then daily.
Steroids were tapered to 40 mg daily. Within weeks he had
profound proximal lower extremity weakness with mild distal
numbness and was unable to walk. Fevers recurred despite
normalization of PR3 serology. Upon admission for infectious
workup and suspected steroid myopathy, prednisone was
further reduced. Creatine kinase (CK) was normal. Needle
EMG/NCSs showed a non-irritable myopathy and sensorimotor
axonal polyneuropathy. MRI revealed diffuse intramuscular
edema. Quadriceps muscle biopsy showed severe necrotizing
vasculitis without myofiber degeneration or striking type II
atrophy. Sural nerve biopsy had only mild axon loss.
SUMMARY/CONCLUSION: Profound symmetric proximal
weakness with normal CK can be a prominent symptom in
ANCA-associated vasculitis, albeit rare.
Goknur Kocak, MD
Resident and Fellow Member Award Recipient

INTRODUCTION: The SARS-CoV-2 pandemic has altered the
outcomes for patients with a number of neurological diseases
due to delays in seeking care, and potential impact of the
inflammation from the infection itself. We report 2 cases of
rapid onset and progression of ALS in the setting of SARSCoV-2 infection.
CASE REPORTS: In Case 1, a 45-year-old male reported
fasciculations after contracting SARS-CoV-2. Eight months
later, he received COVID-19 vaccination and developed
progressive brachial diparesis and atrophy. Neurologic
examination also showed split-hand syndrome, bulbar
involvement, lower motor neuron and upper motor neuron
signs without sensory involvement. Needle EMG/NCSs
showed active and chronic denervation and reinnervation of
bulbar and cervical myotomes, with fasciculations in thoracic
and lumbosacral regions. He was diagnosed with motor neuron
disease. In Case 2, a 65-year-old man with multiple sclerosis
developed symptoms of SARS-CoV-2. A month later, he
received the COVID-19 vaccine and noticed painless,
progressive, bilateral, upper extremity weakness without
sensory, bowel or bladder involvement. Examination at the
time showed brachial diparesis with marked wasting and
bilateral Hoffman signs. Needle EMG/NCSs showed active and
chronic denervation in bilateral cervical and lumbosacral
myotomes, He was diagnosed with motor neuron disease.
SUMMARY/CONCLUSION: In patients with ALS, it is
postulated the SARS-CoV-2 triggered inflammation causing
rapid progression of disease or functional decline due to postCOVID syndrome (long COVID).
Sonia Singh, MD
Resident and Fellow Member Award Recipient
Disclosures:
Thy Nguyen - Serves as a speaker and on the advisory board for argenx;
receives royalties from Springer publishing for her role as a book author
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HEREDITARY SPASTIC PARAPLEGIA ASSOCIATED WITH
A KIF1A SILENT MUTATION: A CASE REPORT

Warda Faridi (Huntington, WV), Shanza Faridi (Islamabad,
Pakistan), Jared Hollinger (Ona, WV)
INTRODUCTION/BACKGROUND: Hereditary spastic
paraplegia (HSP) is a genetically heterogenous disease
process resulting in length-dependent distal axonal
degeneration of the corticospinal tracts. Missense mutation in
KIF1A gene affecting kinesin 3 protein is a known cause of
HSP. We present a case of a silent mutation in KIF1A gene
resulting in HSP.
CASE REPORT: A 44-year-old male presented to a neurology
clinic for slowly progressive spastic gait and falls from the past
5 years. Examination revealed wide based spastic gait with
increased tone, hyperreflexia, ankle clonus and upgoing
plantars in bilteral lower extremities. No upper extremity
involvement was noted. MRI thoracic and lumbar spine showed
no evidence of cord compression/myelopathy. He was
subsequently found to have a heterozygous silent mutation in
KIF1A gene (Exon 3, c.297G>A) which affects codon 99 of the
KIF1A mRNA.
SUMMARY/CONCLUSION: The patient’s clinic presentation is
consistent with HSP, which we hypothesize is secondary to the
aforementioned KIF1A silent mutation. Although silent
mutations do not change the encoded amino acid, the
sequence change may affect RNA splicing or speed of protein
synthesis resulting in phenotypic effect.
Warda Faridi, MD
Resident and Fellow Member Award Recipient
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DEVELOPMENT OF A SPECIALTY INFUSION PHARMACY
CLINICAL MONITORING MODEL FOR PATIENTS WITH
MYASTHENIA GRAVIS RECEIVING FIRST-IN-CLASS
THERAPY EFGARTIGIMOD

Christine Miller (Frisco, TX), Barbara Prossser (Frisco, TX),
Timothy Walton (Frisco, TX), David Luckey (Frisco, TX), Zak
Stratton (Columbus, OH)
INTRODUCTION: Efgartigimod was approved by the FDA in
December 2021 for the treatment of generalized myasthenia
gravis (MG). This first-in-class treatment is administered via IV
infusion once weekly for 4 weeks, and the need for subsequent
treatment cycles is based on clinical assessment. Specialty
pharmacies play an important role in care management
because of their experience with complex diseases and
frequent interactions with patients.
OBJECTIVE: To describe the development of a patient
assessment specific to the use of efgartigimod in MG.
METHODS: The patient assessment was created by a
multidisciplinary team within the specialty infusion
organization. Clinical trial outcome measures were researched.
The team determined which measures fell within the clinicians’
scope of practice and gained approval to use licensed
questionnaires for clinical evaluation of patients.
RESULTS: Clinical followup of efgartigimod patients in the
home infusion arena is conducted by a care team of
pharmacists and nurses collaborating with the prescriber.
Using a proprietary clinical database driven by disease-specific
and medication-specific assessments, patients are assessed
using validated quality of life measures during pharmacy
outreach calls or at the bedside during a nursing visit.
Streamlined data collection allows for trended reports, which
are provided to the prescriber, offering critical updates between
office visits.
SUMMARY/CONCLUSION: Assessing symptoms and
response to therapy at regular intervals is essential to positive
patient outcomes. Specialty infusion organizations are vital
partners in the management of complex diseases.
Standardized assessments performed by specialty infusion
clinicians provide important data to prescribers and patients to
optimize therapy, identify barriers to care, and manage adverse
events.
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HEREDITARY PRESSURE SUSCEPTIBILITY
NEUROPATHY: A CASE REPORT

Sandra Milena Cortes Soto (Bogotá, Colombia), Jully Carolina
Gomez Gil (Bogotá, Colombia), Fernando Ortiz-Corredor
(Bogotá, Colombia)
INTRODUCTION/BACKGROUND: Hereditary pressure
susceptibility neuropathy is characterized by recurrent sensory
and motor involvement. It manifests in adolescents or young
adults, triggered by minor physical activity, which can be
harmless in healthy subjects. A prevalence of 1-9 cases per
100,000 in the European population is described and is usually
related to deletion of the PMP22 gene.
CASE REPORT: A 15-year-old female patient presented with a
history of epilepsy, heart disease, presence of bilateral pes
cavus, and cognitive deficit. She had a long-standing clinical
picture of generalized hypotonia as well as paresthesias with
muscle weakness, associated with pain and intense fatigue.
Upon assessment, she demonstrated gait limitation with left
foot drop, increased knee flexion during swing, and generalized
areflexia. Whole exome sequencing showed a 1.2 Mb deletion
on chromosome 17p12, heterozygous, pathogenic, and
encompassing the PMP22 gene. An electrophysiological study
revealed a demyelinating sensorimotor polyneuropathy
compatible with pressure susceptibility neuropathy. A
neuromuscular ultrasound showed a cross-sectional area of
the median nerve at the wrist of 7 mm2 and of the ulnar nerve
in the elbow of 7 mm2.
SUMMARY/CONCLUSION: Hereditary pressure susceptibility
neuropathy makes its debut between the second and third
decades of life, although the symptoms could be present in
childhood. Taking account of this diagnosis allows us to carry
out appropriate treatment. Electrophysiological studies aid with
differential diagnoses, and genetic tests help determine the
right treatment, because a rehabilitation program could
improve the patient’s quality of life.
Sandra Milena Cortes Soto, MD
Resident and Fellow Member Award Recipient
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WORK IMPACTS IN PATIENTS WITH CHARCOT-MARIETOOTH DISEASE TYPE 1A (CMT1A): RESULTS FROM AN
INTERNATIONAL DIGITAL REAL-WORLD EVIDENCE
STUDY

Florian Thomas (Hackensack, NJ), Shahram Attarian
(Marseille, France), Rafael Sivera (Valencia, Spain), Filippo
Genovese (Bologna, Italy), Amy Gray (Glenolden, PA), Simon
Bull (Christchurch, United Kingdom), Daniel Tanesse
(Fougères, France), Courtney Hollett (New York, NY), Allison
Moore (New York, NY), Youcef Boutalbi (Issy-Les-Moulineaux,
France), Xavier Paoli (Paris, France), Laura Day (Oxford,
United Kingdom), Samuel Llewellyn (Oxford, United Kingdom),
Chengyu Ouyang (Oxford, United Kingdom), Mark Larkin
(Oxford, United Kingdom)
INTRODUCTION/OBJECTIVE: To examine patient-reported
impacts to working life for Charcot–Marie–Tooth disease type
1A (CMT1A) in European and United States real-world
practice.
METHODS: Adults with CMT1A were recruited to an ongoing
international observational study exploring the real-world
impact of CMT. Data were collected via CMT&Me, a digital app
developed for this study, through which participants were
asked questions on demographic and employment variables.
This interim analysis examined participants from France,
Germany, Italy, Spain, the United Kingdom, and the U.S.
RESULTS: Of participants who responded to this question
(n=565, mean age: 47), 53% (n=299/565) reported working for
pay; this was similar across all countries. Twenty-one percent
(n=117/565) reported not working due to disability. Of those
working for pay, 74% (n=221/299) reported their work life was
affected by CMT1A. Frequently reported ways that CMT1A
affected work life were type of job (56%, n=122/218 who
specified ways in which work life was affected), number of sick
leave days (30%, n=66/218), and working part-time (29%,
n=63/218). Participants reported missing a mean 1.4 workdays
in the past 2 weeks due to CMT1A, equivalent to approximately
36 days/year. Of those unemployed (7%, n=38/565), 71%
(n=27/38) reported that CMT1A was a contributing factor.
CONCLUSIONS: CMT1A has a substantial impact on patients’
ability to work, which is comparable across European countries
and the U.S. Patients are absent from work approximately 36
days/year due to CMT1A. Further research is needed to
explore indirect costs associated with these losses, and to
better manage impact on patients’ work lives.
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A VIRTUAL REALITY PLATFORM TO FACILITATE
TRAINING ON TREATMENT OF LOWER LIMB SPASTICITY
WITH ONABOTULINUMTOXINA

Erin McGonigle (Fox Point, WI), Sherry Downie (Bronx, NY),
Alberto Esquenazi (Elkins Park, PA), Gerard E. Francisco
(Houston, TX), Monica Verduzco-Gutierrez (Houston, TX),
Kimberly Ifantides (Irvine, CA), Amin Boroujerdi (Irvine, CA),
Adam Buser (Irvine, CA), Gaurang Patel (Irvine, CA), Nicholas
Ketchum (Milwaukee, WI)
INTRODUCTION: OnabotulinumtoxinA is safe and effective for
treating lower limb spasticity (LLS). Treatment outcomes and
adverse events may be affected by injector training and
experience.
OBJECTIVE: To assess the benefits of a virtual reality (VR)based training platform.
METHODS: A VR-based platform employing an immersive
experience with haptic technology was designed to train on
onabotulinumtoxinA use for LLS to increase treatment
consistency and enhance injection competency. In a pilot
program (December 2020-August 2021), U.S.-based medical
trainees underwent one-on-one training on LL anatomy and
injection guidance, then assessed the platform with pre- and
post-training surveys.
RESULTS: Six medical students, 124 residents, and 10 fellows
from 21 academic centers completed pre-VR-training surveys;
111 completed post-VR-training surveys. Average learning
time per VR session was ~43 minutes. The percentage of
participants who were very comfortable with localization of LL
muscles increased from 8% pre-VR-training to 14% post-VRtraining. Percentages of participants identifying all correct
responses almost doubled from pre- to post-VR-training when
asked about possible functions of the flexor digitorum longus
(12% versus 22%) and what muscles to consider injecting in a
hypothetical poststroke patient (21% versus 40%). Pre-VRtraining, participants indicated a VR-based training tool would
be very (46%) or extremely (34%) useful; post-VR-training
responses were 33% and 52%, respectively. Top beneficial
features were the realistic feel of needle insertion/removal
(82%) and ability to use injection guidance (79%).
SUMMARY/CONCLUSION: Preliminary results suggest
medical trainees have incomplete baseline knowledge and may
benefit from further VR training; duration and additional
interventions to optimize training need to be defined.

Disclosures:
Erin McGonigle - Speaker: AbbVie
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Medtronic
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Alberto Esquenazi - Consultant: Allergan, (an AbbVie company), Ipsen, Merz;
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COUPLING MACHINE LEARNING AND LIPIDOMICS TO
DISTINGUISH PRIMARY LATERAL SCLEROSIS FROM
AMYOTROPHIC LATERAL SCLEROSIS

EFFICACY AND SAFETY OF TOLEBRUTINIB IN ADULTS
WITH GENERALIZED MYASTHENIA GRAVIS: PHASE 3
STUDY DESIGN

Ikjae Lee (New York, NY), Jeanette Stingone (New York, NY),
Hiroshi Mitsumoto (New York, NY)

Carolina Barnett (Toronto, Canada), Henry Kaminski
(Washington, DC), Patrick Benoit (Chilly-Mazarin, France),
Yixin Chen (Cambridge, MA), Sana Syed (Cambridge, MA),
Timothy Turner (Cambridge, MA), Brendan Smyth
(Bridgewater, NJ), James F Howard, Jr (Chapel Hill, NC)

OBJECTIVE: To examine whether patients with ALS and
primary lateral sclerosis (PLS) can be classified reliably using
lipidomics data and a supervised machine learning algorithm.
METHODS: The patient population was derived from a large
prospective multicenter study (ALS COSMOS/PLS COSMOS)
of ALS (probable and definite ALS, n=40) and PLS (definite
PLS, n=28). From the 355 ALS participants in ALS
COSMOS, patients were randomly selected and sex- and agematched to those of the PLS population. For all participants,
plasma samples were obtained after overnight fasting. Lipids
were extracted from the plasma samples and analyzed using
previously described liquid chromatography/mass spectrometry
system. Raw lipidomics data consisted of the concentration of
392 unique lipids and group information (ALS versus PLS).
Data were partitioned into training and testing sets. An elastic
net algorithm was trained using cross-validation to classify ALS
versus PLS and final accuracy was evaluated in the testing set.
RESULTS: A total 40 ALS and 28 PLS patients were included.
Age (62 versus 59) and sex (male, 58% versus 53%) were
comparable between ALS and PLS groups. The final elastic
net model demonstrated accuracy, sensitivity, and specificity of
100% in classifying ALS and PLS groups. The best performing
model had alpha of 0.5 and lambda of 0.1866189.
CONCLUSIONS: Our study demonstrates that ALS and PLS
patients can be accurately classified by combining lipidomics
data and supervised machine learning without any clinical
information. External validation study is needed in the future to
confirm this finding in an independent cohort.

Disclosures:
Ikjae Lee - Received research support from American Academy of Neurology,
American Brain Foundation and CreATe consortium

INTRODUCTION: There is an unmet need for effective
treatments in generalized myasthenia gravis (gMG) with
longterm safety. Tolebrutinib is an oral, covalent, irreversible
inhibitor of Bruton’s tyrosine kinase, an enzyme relevant to the
pathogenesis of gMG.
OBJECTIVE: To describe phase 3 study design
(NCT05132569) that will evaluate efficacy and safety of
tolebrutinib in gMG participants.
METHODS: This multicenter, randomized, double-blind,
placebo-controlled study comprises a screening period (up to
28 days) and a 26-week treatment period, followed by a 2-year
open-label extension (OLE). Eligible seropositive and
seronegative participants (n=154) with Myasthenia Gravis
Foundation of America Class II-IV disease will be randomized
(1:1) to receive oral tolebrutinib or placebo daily, combined with
their standard-of-care treatment. The primary endpoint is the
change in Myasthenia Gravis-Activities of Daily Living (MGADL) score from baseline to Week (W) 26. Secondary
endpoints include change from baseline to W26 in Quantitative
Myasthenia Gravis (QMG), Myasthenia Gravis Impairment
Index, and 15-item Myasthenia Gravis-Quality of Life scores;
proportion of participants with ≥2-point reduction in MG-ADL
and ≥3-point reduction in QMG scores at W26; and safety. The
OLE period will assess longterm safety, tolerability, and
efficacy of tolebrutinib. An interim analysis, based on change in
QMG score at W12, is planned once 40 randomized
participants (only seropositive) complete W12 visit or withdraw
early from treatment/study.
CONCLUSION: This is a phase 3 randomized, placebocontrolled, double-blind study with a planned interim analysis
and an OLE, designed to generate longterm efficacy and safety
data on tolebrutinib as a gMG treatment. The study is currently
enrolling.

94

Disclosures:
Carolina Barnett - US Department of Defense, MGNet, Muscular Dystrophy
Canada, NIH, Grifols, Octapharma (research support); Alexion, CSL Behring,
Takeda, Akcea, Sanofi (consultant); primary developer of the MGII and may
receive royalties for its use
Henry Kaminski - Principal investigator of the Rare Disease Clinical Research
Network (U54 NS115054), which is funded through collaboration between
NCATS and NINDS; Alnylam Pharmaceuticals, argenx, Caballata Bio, Ra
Pharmaceuticals, Roche, UCB Pharmaceuticals (advisor and/consultant); and
is CEO and CMO of ARC Biotechnology, LLC, based on US Patent 8961981
Patrick Benoit - Employee of Sanofi; may hold stock and/or stock options in
the company
Yixin Chen - Employee of Sanofi; may hold stock and/or stock options in the
company
Sana Syed - Employee of Sanofi; may hold stock and/or stock options in the
company
Timothy Turner - Employee of Sanofi; may hold stock and/or stock options in
the company
Brendan Smyth - Employee of Sanofi; may hold stock and/or stock options in
the company
James F Howard, Jr - Received research support (paid to his institution) from
Alexion Pharmaceuticals, Inc, argenx BV, Cartesian Therapeutics, the Centers
for Disease Control and Prevention, Myasthenia Gravis Foundation of
America, Muscular Dystrophy Association, National Institutes of Health
(including the National Institute of Neurological Disorders and Stroke and the
National Institute of Arthritis and Musculoskeletal and Skin Diseases), PatientCentered Outcomes Research Institute, Ra Pharmaceuticals Inc (now UCB),
and Takeda Pharmaceuticals; honoraria from Alexion Pharmaceuticals, Inc,
argenx BV, Immunovant, Inc, Ra Pharmaceuticals Inc (now UCB), Regeneron
Pharmaceuticals Inc, Sanofi US, and Viela Bio, Inc (now Horizon Therapeutics
plc); and nonfinancial support from Alexion Pharmaceuticals, Inc, argenx BV,
Ra Pharmaceuticals Inc (now UCB), and Toleranzia AB.

TRIPLE NERVE INJURY DUE TO BACKFLIPS ON A CHINUP BAR: A RARE CASE

William Baek (Rancho Cucamonga, CA)
INTRODUCTION/BACKGROUND: Nerve injuries due to
pullups can occur, mostly as impingement of the suprascapular
nerve. There are no reports of nerve injury due to backflips on
a chin-up bar. We report an unprecedented case of accessory,
suprascapular and dorsal scapular nerve injury occurring in
combination in this setting.
CASE REPORT: A 28-year-old male reported a 10 month
history of right neck stiffness, followed by shoulder abductor
weakness, without pain, numbness, or tingling. On
examination, there was mild shoulder abductor weakness,
anterior displacement with depression and lateral scapular
winging. Nerve conduction studies (NCSs) were unremarkable.
Needle EMG showed dorsal scapular, accessory and
suprascapular nerve injury with active denervation. MRI
showed diffuse interstial edema and enhancement of the
trapezius suggestive of acute deneveration.
SUMMARY/CONCLUSION: To our knowledge, this is the first
case report of case of accessory, suprascapular and dorsal
scapular nerve injury occurring in combination due to backflips
on a chin-up bar. Injury was most likely due to traction. Needle
EMG was instrumental in localization. Caution is required when
performing such exercises.
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SCURVY AS A CAUSE OF LIMPING IN A CHILD: A CASE
REPORT WITH MUSCLE PATHOLOGY AND
MUSCULOSKELETAL MAGNETIC RESONANCE IMAGING
FINDINGS

Pitchamol Vilaisaktipakorn (Chicago, IL), Montida Veeravigrom
(Chicago, IL)
INTRODUCTION/BACKGROUND: Limping is a common
neurology problem in young children. Though vitamin C
deficiency is very rare nowadays in the United States, it is not
uncommon in selective eating populations such as children
with autistic spectrum disorder.
CASE REPORT: A 3-year-old African American girl with
autistic spectrum disorder presented with mild limping on her
left leg after running, then walking wobbly, and refusing to walk
more than a few steps for 2 weeks. No pain was noted. Initial
neurological examination was concerned for ataxia without
weakness or limited range of motion. Initial investigations
showed normal hip X-ray, brain MRI, cerebrospinal fluid study
and normal urine catecholamines, however, erythrocyte
sedimentation rate (ESR) was elevated, and carnitine level was
decreased with an abnormal ratio of acylcarnitine and free
carnitine. One week later, she refused to stand and preferred
knee flexion. Physical examination revealed limited range of
motion of bilateral knee extension and hip flexion. X-ray of
knee was normal. MRI of bilateral hips showed T2
hyperintensity in bilateral lumbar paraspinal muscles and in
pelvis musculature, suggestive of myositis. Muscle biopsy did
not demonstrate inflammation, but showed non-specific
atrophic change. Vitamin C level was undetectable.
Retrospectively, vitamin C deficiency can cause elevated ESR,
abnormal carnitine profile and abnormal musculoskeletal MRI.
Patient was treated with vitamin C supplements with significant
improvement of symptoms within a week.
SUMMARY/CONCLUSION: This case demonstrated unusual
presentation of scurvy as limping child without other typical
manifestations including petechiae, gingivitis or hemorrhage in
periosteum. High index of suspicion for nutritional deficiencies
in children with selective eating behavior is important.
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MYOKYMIC DISCHARGES SEEN ON NEEDLE
ELECTROMYOGRAPHY IN POLYMYOSITIS: A CASE
STUDY

Simon Zimnowodzki (Los Angeles, CA)
INTRODUCTION: We describe myokymic discharges in a case
of polymyositis, which has not been historically associated with
these discharges.
CASE REPORT: A 41-year-old female presents with a 15-year
history of polymyositis diagnosed by elevated CPK, muscle
biopsy and needle EMG. No myokymic discharges were
reported on the initial needle EMG. Three months prior, the
patient developed increasing proximal upper and lower limb
weakness while on steroids. A repeat needle EMG was
ordered to evaluate for recurrent polymyositis versus a steroidinduced myopathy. Past medical history includes scleroderma,
but no conditions associated with myokymic discharges.
Neurological examination at the time of our study revealed
symmetrical, 4/5 proximal upper and lower limb weakness.
Distal limb strength was 5/5. Sensory examination was normal,
with no long track findings. There was no observable myokymia
or fasciculations, and the patient had normal muscle tone
without percussion myotonia. Patient had tight hand skin due to
scleroderma. Our study revealed normal motor NCSs, (median,
ulnar, fibular and tibial), and corresponding F waves. Normal
sensory NCSs were seen in radial, sural and superficial fibular
nerves. Needle EMG revealed fibrillations in proximal upper
and lower limbs. Motor unit analysis in proximal limb muscles
demonstrated unstable polyphasic, reduced amplitude and
short duration “myopathic” potentials, with increased
recruitment in clinically weak muscles consistent with recurrent
polymyositis. Myokymic discharges were noted in the right
biceps brachii.
SUMMARY/CONCLUSION: This novel case of a patient with
polymyositis expands the spectrum of pathology in which
myokymic discharges can be identified in an otherwise typical
EDX presentation of polymyositis.
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COMPARISON OF DIFFERENT ASSAY PLATFORMS FOR
ACETYLCHOLINE RECEPTOR ANTIBODY DETECTION

VIBRANCE-MG: CLINICAL TRIAL OF NIPOCALIMAB IN
PEDIATRIC MYASTHENIA GRAVIS

Nancy Zhang (Belle Mead, NJ), Gallen Triana-Baltzer (San
Diego, CA), Natasha Rozenkrants (San Diego, CA), Hartmuth
Kolb (San Diego, CA), Sindhu Ramchandren (Knoxville, TN),
Hong Sun (Titusville, NJ)

Sindhu Ramchandren (Titusville, NJ), Shawn Black (Spring
House, PA), Hong Sun (Titusville, NJ)

INTRODUCTION: The detection of anti-acetylcholine receptor
(AChR) antibodies is essential in myasthenia gravis (MG)
diagnosis and management. Commercially available or
laboratory developed tests for detecting these antibodies have
been developed based on radioimmunoprecipitation assay
(RIPA), enzyme-linked immunosorbent assay (ELISA) and cellbased assay (CBA) technologies.
OBJECTIVE: To determine the sensitivity and specificity of
ELISA, RIPA and CBA for testing of anti-AChR antibodies.
METHODS: Fifty patients diagnosed with MG and 50 healthy
individuals were included in the study. The AChR antibody
status was determined for all samples using a reference RIPA
assay developed at the BC Neuroimmunology Laboratory.
Samples were run blinded and in duplicate for detecting AChR
antibodies by an Anti-AChR ELISA (EUROIMMUN), Anti-AChR
Radio Receptor Assay (RRA, IBL), and a CBA (BC
Neuroimmunology Laboratory). Samples were then unblinded
to evaluate the percentage of positive and negative results of
anti-AChR antibodies.
RESULTS: The AChR antibody positivity rates for MG patient
samples reported by the ELISA, RRA and CBA were 84%
(42/50), 80% (40/50) and 86% (43/50), respectively. Of the 12
negative MG samples by reference RIPA, 5 (42%) were
identified positive by CBA. All samples from healthy individuals
were found to be negative by RRA, and CBA assays, while the
ELISA identified 4 of the 50 healthy individual samples as
being anti-AChR positive.
SUMMARY/CONCLUSION: Anti-AChR CBA and RRA both
had 100% specificity. The sensitivity of different assay
platforms varied from 80% to 86%. CBA had higher sensitivity
and detected anti-AChR antibodies in 42% of RIPA-negative
MG patients.

INTRODUCTION: Nipocalimab is a high affinity, fully human,
aglycosylated, effectorless IgG1 anti neonatal Fc receptor
(FcRn) monoclonal antibody that targets FcRn with high
affinity, thereby lowering IgG pathogenic antibodies in
autoimmune disease. Data from Vivacity-MG, a phase 2,
multicenter, randomized, double-blind, placebo-controlled
study of nipocalimab demonstrated safety, tolerability, and
efficacy of nipocalimab in adult generalized myasthenia gravis
(gMG) (clinicaltrials.gov NCT03772587). We describe an openlabel study (Vibrance-MG) of nipocalimab to determine the
effect of nipocalimab in pediatric participants with gMG.
METHODS: This global study will enroll at least 12
participants, aged 2 to <18, with a diagnosis of gMG and an
insufficient clinical response to ongoing, stable standard-ofcare therapy, as reflected by a Myasthenia Gravis Foundation
of America Class of IIa/b-IVa at screening. Participants must
have a positive serologic test for either acetylcholine receptor
or muscle specific tyrosine kinase pathogenic autoantibody.
The study will consist of a screening period of up to 4 weeks, a
24-week open-label active treatment phase where participants
will receive IV nipocalimab every 2 weeks, and a longterm
extension phase; after the last dose, a safety followup
assessment will be conducted at 8 weeks. The primary
outcome is the effect of nipocalimab on total serum IgG, safety
and tolerability, and pharmacokinetics in pediatric participants
with gMG.
RESULTS: Study enrollment will begin in 2022.
SUMMARY/CONCLUSION: The Vibrance-MG study will
assess the pharmacokinetics/pharmacodynamics, safety, and
activity of nipocalimab in pediatric gMG.
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VIVACITY MG PHASE 3 STUDY: CLINICAL TRIAL OF
NIPOCALIMAB ADMINISTERED TO ADULTS WITH
GENERALIZED MYASTHENIA GRAVIS

PROGNOSTIC FACTORS AFFECTING AMYOTROPHIC
LATERAL SCLEROSIS PROGRESSION THROUGH
DISEASE TOLLGATES

Sindhu Ramchandren (Titusville, NJ), Panna Sanga (Titusville,
NJ), Michel Burcklen (Allschwil, Switzerland), Hong Sun
(Titusville, NJ)

Haoran Wu (Waterloo, Canada), Safa Erenay (Waterloo,
Canada), Kalyan Pasupathy (Chicago, IL), Osman Ozaltin
(Raleigh, NC), Brian Crum (Rochester, MN)

INTRODUCTION: Nipocalimab is a high affinity, fully human,
aglycosylated, effectorless IgG1 anti neonatal Fc receptor
(FcRn) monoclonal antibody that targets FcRn with high
affinity, thereby lowering IgG pathogenic antibodies in
autoimmune disease. Data from Vivacity-MG, a phase 2
randomized placebo-controlled study of nipocalimab in adult
generalized myasthenia gravis (gMG), demonstrated safety,
tolerability, and efficacy of nipocalimab (clinicaltrials.gov
NCT03772587). We describe Vivacity-MG3, our pivotal phase
3, multicenter, randomized, double-blind, placebo-controlled
study to evaluate the efficacy, safety, pharmacokinetics (PK),
and pharmacodynamics (PD) of nipocalimab administered to
adults with gMG (NCT04951622).

INTRODUCTION/OBJECTIVE: Understanding factors affecting
variability in ALS progression based on time trajectories of
ALS-related clinical events is essential for individualized ALS
care.

METHODS: This global study will enroll approximately 180
participants with gMG, aged 18 and older, with an insufficient
clinical response to ongoing, stable standard-of-care therapy,
as reflected by a Myasthenia Gravis-Activities of Daily Living
(MG-ADL) score of ≥6 at screening and baseline, and a
Myasthenia Gravis Foundation of America Class of IIa/b-IVa/b
at screening. The study will consist of a screening period of up
to 4 weeks, a 24-week double-blind placebo-controlled phase
where participants will be randomly assigned in a 1:1 ratio to
receive either placebo or IV nipocalimab every 2 weeks, and
an open label extension phase of variable duration. The
primary outcome is the average change in MG-ADL score from
baseline to weeks 22, 23, and 24 of the double-blind placebocontrolled phase.
RESULTS: Study enrollment began in July 2021 and is
ongoing.
SUMMARY/CONCLUSION: The ongoing Vivacity-MG phase 3
study will assess the efficacy, safety, and PK/PD of
nipocalimab in adult gMG.
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METHODS: This study captured ALS progression based on the
timing of several critical events, or ALS tollgates, by
augmenting 6366 patients’ data from the Pooled Resource
Open-Access ALS Clinical Trials database with tollgate-passed
information using binary classification. Time trajectories of
passing ALS tollgates were derived using interval-censored
Kaplan–Meier analyses. The log-rank test was used to identify
significant prognostic factors for ALS progression pathways. In
addition, a decision-tree-based classification was applied to
specify ALS phenotypes displaying different disease
progression aggressiveness through tollgates.
RESULTS: Compared to the standard factors, tollgate-related
factors had a stronger effect on ALS progression. The
impairment level in a segment at the first visit impacted
subsequent ALS progression in that segment, while the
affected segment combination, or phenotype, at the first visit,
further characterized ALS progression speed. For example,
patients with normal speech (Tollgate Level 0) at the first visit
had less than a 10% likelihood of losing speech within a year.
For patients with Tollgate Level 1 (affected speech), this
probability increased to 23% with early swallowing and leg
impairment, and to 50% with swallowing impairment and
normal leg function.
SUMMARY/CONCLUSION: Tollgate-related prognostic factors
have a stronger effect on the time trajectories of passing ALS
tollgates than standard prognostic factors. Future research
may consider all risk factors for characterizing risk groups with
different progression aggressiveness, which could better
predict individualized ALS progression and facilitate shared
decision-making.
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EVALUATION OF THE NEUROMODULATORY EFFECT OF
TRANSCRANIAL DIRECT CURRENT ELECTRICAL
STIMULATION IN CARPAL TUNNEL SYNDROME: A
DOUBLE-BLINDED RANDOMIZED CLINICAL TRIAL

DEPRESSION IN PATIENTS WITH
CHARCOT–MARIE–TOOTH DISEASE TYPE 1A: RESULTS
FROM AN INTERNATIONAL DIGITAL REAL-WORLD
EVIDENCE STUDY

Gehad Swilam (Ismailia, Egypt), Ahmed Maaty (Ismailia,
Egypt), Ali Elsayed (Ismailia, Egypt), Mona Ghaly (Ismailia,
Egypt)

Florian Thomas (Hackensack, NJ), Shahram Attarian
(Marseille, France), Rafael Sivera (Valencia, Spain), Filippo
Genovese (Bologna, Italy), Amy Gray (Glenolden, PA), Simon
Bull (Christchurch, United Kingdom), Daniel Tanesse
(Fougères, France), Courtney Hollett (New York, NY), Allison
Moore (New York, NY), Youcef Boutalbi (Paris, France),
Xavier Paoli (Paris, France), Laura Day (Oxford, United
Kingdom), Samuel Llewellyn (Oxford, United Kingdom),
Chengyu Ouyang (Oxford, United Kingdom), Mark Larkin
(Oxford, United Kingdom)

INTRODUCTION: CTS occurs following compression of
median nerve within the carpal tunnel, causing paresthesia
and/or pain in the median nerve distribution. Transcranial direct
current electrical stimulation (tDCS) has been used
successfully in the management of several painful conditions
with evidence of central sensitization.
OBJECTIVE: To assess the effectiveness of tDCS in the
neuromodulation of pain in CTS.
METHODS: We recruited 84 patients at the EDX clinic at the
Suez Canal University Hospital into a randomized controlled
study which included an active tDCS group (42 patients) and
sham tDCS group (42 patients). Patients in the active tDCS
group received anodal tDCS of M1 for 20 minutes, at 2 mA for
5 sessions. While the sham tDCS group received sham tDCS,
the electrodes were placed in the same positions as for active
tDCS, but the stimulator was turned off after 30 seconds.
Followup evaluations conducted immediately after the sessions
and 4 weeks later using EDX studies and outcomes measures
such as the visual analog scale (VAS), Boston Carpal Tunnel
Questionnaire (BCTQ), central sensitization inventory (CSI),
sensory threshold (Sth), pain threshold (Pth), and pressure
pain threshold (Ppth).
RESULTS: There was significant improvement in VAS, BCTQ,
CSI, and Ppth over the median and ulnar nerves in active
tDCS, but there were no significant differences in Sth, Pth, and
Ppt over the radial nerve and C5-6 zygoapophyseal joint,
though they slightly increased in active tDCS compared to
baseline.
SUMMARY/CONCLUSION: tDCS can be an effective method
for improvement of pain and hand function in CTS patients with
minimal side effects.

INTRODUCTION/OBJECTIVE: To examine patient-reported
diagnosis of, and consequences associated with, depression
among Charcot–Marie–Tooth disease type 1A (CMT1A) patients
in European and United States real-world practice.
METHODS: Adults with CMT1A were recruited to an ongoing
international observational study exploring the real-world
impact of CMT. Data were collected via CMT&Me, a digital app
developed for this study, through which participants were
asked questions about burden of disease via patient-reported
outcome measures. This interim analysis examined
participants from France, Germany, Italy, Spain, the United
Kingdom, and the U.S.
RESULTS: Of the participants, 37% (n=208/566 who reported
other medical conditions) reported having been diagnosed with
depression in addition to CMT1A; higher than in the general
population. Of these, 52% (n=109/208) and 33% (n=69/208)
reported moderate or severe CMT1A symptoms, respectively.
Of participants diagnosed with depression, 45% reported that
they used, or had previously used, antidepressants. Reported
diagnosis of depression varied considerably by country.
Highest rates were among participants in the U.S. and U.K.
(42% and 41%, respectively), while lowest rates were among
participants in France and Italy (29% and 19%, respectively).
Of participants who responded to the EuroQol 5 Dimensions 5
Levels (EQ-5D-5L) instrument (n=580), 62% reported concerns
with anxiety/depression.
SUMMARY/CONCLUSION: Over a third of participants
reported diagnosis of depression in addition to CMT1A. This is
not surprising for a disease with this symptom burden;
however, depression itself as a comorbid condition represents
significant disease burden and can affect treatment and
outcomes for CMT1A. This warrants further analysis and
exploration.
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A CASE REPORT: FACIOSCAPULOHUMERAL MUSCULAR
DYSTROPHY PRESENTING AS POST TRAUMATIC
WEAKNESS

Jeffrey Jenkins (Charlottesville, VA), Jacob Boomgardt
(Charlottesville, VA)
INTRODUCTION/BACKGROUND: Facioscapulohumeral
muscular dystrophy (FSHD) is an autosomal dominant disorder
typically presenting in adolescence with slowly progressive
weakness and atrophy of the muscles of the face, scapula, and
upper arms. We present here a case of a 17-year-old male
referred for needle EMG evaluation in the setting of suspected
plexopathy, subsequently diagnosed with FSHD.
CASE REPORT: An otherwise healthy 17-year-old male was
referred for evaluation in the setting of shoulder girdle
weakness and scapular winging. Pertinent history included a
fall from parallel bars in 2016. He had workup at that time
including shoulder and cervical spine MRI which were
unremarkable, and a prior needle EMG with findings
concerning for an upper trunk plexopathy. He was treated
conservatively without resolution of his shoulder weakness.
Upon presentation, he had notable right sided scapular
winging, accentuated by both shoulder flexion and abduction.
NCSs were notable for a reduced amplitude compound muscle
action potential of the right spinal accessory nerve. Needle
EMG examination was notable for fibrillation potentials in the
right upper trapezius, pectoralis major, and serratus anterior,
as well as short duration polyphasic motor unit action potentials
in the trapezius. He was subsequently referred for genetic
testing with results demonstrating 4q35 D4Z4 repeats
consistent with FSHD.
SUMMARY/CONCLUSION: FSHD is an autosomal dominant
disorder presenting with a characteristic pattern of weakness,
with potential secondary manifestations including impairment in
cardiac and respiratory function as well as retinal vasculopathy.
Prompt diagnosis is essential to guide appropriate
rehabilitative care and to screen for potential secondary
complications.
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LONGTERM FOLLOWUP OF CIPAGLUCOSIDASE
ALFA/MIGLUSTAT IN AMBULATORY PATIENTS WITH
LATE-ONSET POMPE DISEASE: AN OPEN-LABEL PHASE
I/II STUDY (ATB200-02)

Barry Byrne (Gainesville, FL), Benedikt Schoser (Munich,
Germany), Priya Kishnani (Durham, NC), Drago Bratkovic
(Adelaide, Australia), Paula Clemens (Pittsburgh, PA), Ozlem
Goker-Alpan (Fairfax, VA), Xue Ming (Newark, NJ), Mark
Roberts (Salford, United Kingdom), Matthias Vorgerd
(Bochum, Germany), Kumaraswamy Sivakumar (Phoenix,
AZ), Ans van der Ploeg (Rotterdam, Netherlands), Vipul Jain
(Philadelphia, PA), Sheela Sitaraman (Philadelphia, PA),
Yasmine Wasfi (Philadelphia, PA), Tahseen Mozaffar (Irvine,
CA)
INTRODUCTION: Cipaglucosidase alfa/miglustat is an
investigational, 2-component therapy (cipaglucosidase alfa:
novel recombinant human acid α-glucosidase; miglustat:
enzyme stabilizer) for Pompe disease.
OBJECTIVE: To report up to 36-month efficacy data from
ATB200-02 (NCT02675465).
METHODS: This ongoing study enrolled 3 cohorts of
ambulatory patients by enzyme replacement therapy (ERT)
experience: 2-6 years (n=11; aged 18-65 years) or ≥7 years
(n=6; aged 18-75 years) 20 mg/kg alglucosidase alfa biweekly,
ERT-naïve (n=6; aged 18-65 years). Doses were 20 mg/kg IV
cipaglucosidase alfa/260 mg miglustat orally biweekly.
RESULTS: Baseline characteristics were representative of the
Pompe disease population. At 6, 12, 24, and 36 months,
integrated analyses of ERT-experienced cohorts showed
durable improvements in 6-minute walk distance (meters);
mean (SD) change from baseline (CFBL): 23.1 (44.75), n=16;
33.5 (49.62), n=16; 21.3 (60.90), n=10; 47.8 (53.80), n=8;
respectively; ERT-naïve cohort: 36.7 (29.08), n=6; 57.0
(29.96), n=6; 60.7 (36.52), n=5; 43.5 (45.19), n=5; respectively.
Percent predicted sitting forced vital capacity (%) was generally
stable in ERT-experienced cohorts, mean (SD) CFBL: −0.8
(8.69), n=16; −1.3 (5.95), n=16; −0.9 (7.65), n=10; −0.4 (7.56),
n=8; respectively, but improved in the ERT-naïve cohort: 5.5
(5.68), n=6; 4.5 (7.92), n=6; 6.8 (6.76), n=5; 6.2 (3.42), n=5;
respectively. Over 36 months, cipaglucosidase alfa/miglustat
was associated with reduced creatine kinase and urine Hex4.
Cipaglucosidase alfa/miglustat safety profile was similar to
approved ERT.
SUMMARY/CONCLUSION: In ATB200-02, most ERTexperienced and -naïve ambulatory patients had improved or
stabilized motor and pulmonary functions and biomarker
outcomes with cipaglucosidase alfa/miglustat that were
sustained through ≤36 months’ followup.
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EFFICACY, SAFETY, AND TOLERABILITY OF
EFGARTIGIMOD IN ANTI-ACETYLCHOLINE RECEPTOR
AUTOANTIBODY SERONEGATIVE PATIENTS WITH
GENERALIZED MYASTHENIA GRAVIS: INTEGRATED
INTERIM ANALYSIS OF ADAPT/ADAPT+
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INTRODUCTION: Efgartigimod is a human IgG1 antibody Fcfragment that reduces pathogenic IgG autoantibody levels
through blockade of the neonatal Fc receptor. Patients with
anti-acetylcholine receptor antibody-negative (AChR-Ab–)
generalized myasthenia gravis (gMG) comprise 15-20% of the
gMG population and have limited treatment options owing to
historical exclusion from clinical trials.
OBJECTIVE: To evaluate longterm safety and efficacy of
efgartigimod in AChR-Ab– patients using data pooled from the
phase 3 ADAPT study and ongoing longterm extension,
ADAPT+.
METHODS: ADAPT evaluated the safety and efficacy of
efgartigimod versus placebo in AChR-Ab+ (n=129) and Ab–
(n=38; 6 muscle-specific tyrosine kinase [MuSK]-Ab+) patients
with gMG. This integrated analysis includes data from 37
AChR-Ab– patients (5 MuSK-Ab+) who received ≥1 dose of
efgartigimod in ADAPT/ADAPT+ through October 2020
(median [range] followup: 453 [85-721] days).
RESULTS: Among AChR-Ab– patients in ADAPT, 68.4%
(13/19) of patients treated with efgartigimod were ≥2 point MG
Activities of Daily Living (MG-ADL) responders (placebo,
63.2% [12/19]), and 52.6% (10/19) were ≥3 point Quantitative
Myasthenia Gravis (QMG) responders (placebo, 36.8% [7/19])
in cycle 1. In cycle 1 of the integrated analysis, AChR-Ab–
patients (including 18 placebo patients who received
efgartigimod as part of ADAPT+) improved from cycle baseline
in both MG-ADL (≥2- to ≥7-point improvements of
87.9%-35.1%, respectively) and QMG (≥3- to ≥9-point
improvements of 86.5%-27.0%). Consistently similar
improvements in both efficacy scales occurred across through
at least 7 cycles. There were no clinically meaningful
differences in safety or efficacy outcomes between AChR-Ab+
and Ab– patients.

Disclosures:
Tuan Vu - Has served as a speaker for Alexion Pharmaceuticals, Inc and
argenx. He performed consulting work for Alexion Pharmaceuticals, argenx,
and UCB and participated in trials in MG sponsored by National Institutes of
Health, Alexion Pharmaceuticals, Inc, argenx, Ra Pharmaceuticals Inc/UCB,
Viela Bio, Inc (now Horizon Therapeutics plc), Regeneron, Sanofi, and
Cartesian Therapeutics
Antonio Guglietta - Employee of argenx

106
A SINGLE-CENTRE CHART REVIEW OF HEREDITARY
TRANSTHYRETIN AMYLOIDOSIS

Bushra Sultana (Vancouver, Canada), Kristin Jack
(Vancouver, Canada), Kristine Chapman (Vancouver,
Canada), Michelle Mezei (Vancouver, Canada)

Caroline T'joen - Employee of argenx
Kimiaki Utsugisawa - Has served as a paid consultant for argenx, Ra
Pharmaceuticals Inc, UCB Pharma, Janssen Pharma, Viela Bio, Inc, Chugai
Pharma, and Mitsubishi Tanabe Pharma Corporation and has received
speaker honoraria from argenx, Alexion Pharmaceuticals, Inc, and the Japan
Blood Products Organization
Renato Mantegazza - Has received consulting fees/honoraria or support for
meeting participation from Alexion Pharmaceuticals, Inc, argenx BVBA, Ra
Pharmaceuticals Inc, BioMarin, Catalyst Pharmaceuticals, Inc, UCB, Teva,
Merck, Roche, and Biogen Inc.
James Howard - Received research support (paid to his institution) from
Alexion Pharmaceuticals, Inc, argenx BV, Cartesian Therapeutics, the Centers
for Disease Control and Prevention, Myasthenia Gravis Foundation of
America, Muscular Dystrophy Association, National Institutes of Health
(including the National Institute of Neurological Disorders and Stroke and the
National Institute of Arthritis and Musculoskeletal and Skin Diseases), PatientCentered Outcomes Research Institute, Ra Pharmaceuticals Inc (now UCB),
and Takeda Pharmaceuticals; honoraria from Alexion Pharmaceuticals, Inc,
argenx BV, Immunovant, Inc, Ra Pharmaceuticals Inc (now UCB), Regeneron
Pharmaceuticals Inc, Sanofi US, and Viela Bio, Inc (now Horizon Therapeutics
plc); and nonfinancial support from Alexion Pharmaceuticals, Inc, argenx BV,
Ra Pharmaceuticals Inc (now UCB), and Toleranzia AB.
Vera Bril - Has received research support from CSL, Grifols, SA, UCB,
Bionevia, Shire, and Octapharma
Chafic Karam - Served as a deputy editor for Neurology and as a consultant
for Acceleron Pharma Inc, Akcea Therapeutics, Alnylam Pharmaceuticals, Inc,
argenx, Biogen, CSL Behring, and Sanofi Genzyme. Dr Karam has received
personal compensation for speaking engagements from Akcea Therapeutics,
Alnylam Pharmaceuticals, Inc, CSL Behring, and Sanofi Genzyme and
research/grant support from Akcea Therapeutics and Sanofi Genzyme
Stojan Peric - Reports receiving lecture honoraria from Pfizer Inc, Teva
Actavis, Berlin-Chemie Menarini, Mylan, Wörwag Pharma, ADOC, and Salveo;
research grants from Kedrion and Octapharma AG; consultant fees from
argenx and Mylan; and travel grants from Octapharma AG, Kedrion, Teva
Actavis, Sanofi Genzyme, Pfizer Inc, Roche, ADOC, and Berlin-Chemie
Menarini; and reports no other conflicts of interest outside or related to this
work
Jan De Bleecker - Has served as a consultant for argenx, Alexion
Pharmaceuticals, Inc, CSL, UCB Pharma, Alnylam Pharmaceuticals Inc, and
Sanofi Genzyme
Hiroyuki Murai - Has served as a consultant for Alexion Pharmaceuticals, Inc,
argenx, and UCB. He received speaker honoraria from Japan Blood Products
Organization and Chugai Pharmaceutical Co, Ltd and received research
support from the Ministry of Health, Labour and Welfare of Japan
Mamatha Pasnoor - Has served as a medical advisor or consultant for CSL
Behring, Momenta Pharmaceuticals, Inc, Alexion Pharmaceuticals, Inc, argenx
BVBA, Catalyst Pharmaceuticals, Inc, and Terumo BCT, Inc.
Francesco Saccà - Received speaker honoraria from Alexion
Pharmaceuticals, Inc, Biogen, Mylan, Novartis, Roche, Sanofi, and Teva;
received honoraria from Alexion Pharmaceuticals, Inc, Almirall, argenx,
Avexis, Biogen, Forward Pharma, Lexeo Therapeutics, Merk, Novartis,
Pomona, Roche, Sanofi, and Takeda for consulting services; and served as PI
in clinical trials supported by Alexion Pharmaceuticals, Inc, argenx, Novartis,
Prilenia, and Sanofi
Andreas Meisel - Received speaker honoraria from Alexion Pharmaceuticals,
Inc, argenx, Grifols, SA, and Hormosan Pharma GmbH; honoraria from
Alexion Pharmaceuticals, Inc, UCB, Janssen, and Vitaccess for consulting
services; and financial research support from Octapharma and Alexion
Pharmaceuticals, Inc. He is chairman of the medical advisory board of the
German Myasthenia Gravis Society

INTRODUCTION: Hereditary transthyretin amyloidosis
(haTTR) is a multisystem disease with prominent peripheral
nervous system manifestations. It is an autosomal dominant
disorder caused by a mutation in the transthyretin gene. The
arrival of new effective therapies warrants evaluation of key
clinical findings in non-endemic populations such as in
Canada.
OBJECTIVE: To describe the clinical characteristics of a multiethnic patient population with haTTR.
METHODS: We performed a retrospective chart review of all
patients with haTTR seen between December 2010 and
February 2022 at the Vancouver General Hospital
neuromuscular department, serving a catchment area of 5
million people in the province of British Columbia.
RESULTS: We identified 37 patients with haTTR. The most
commonly identified mutation was Val30Met, found in 46% of
patients (17/37). 78% (29/37) had a positive family history for
haTTR. Twenty-four percent (9/37) were asymptomatic carriers
at their last evaluation. Of the 28 symptomatic patients, all had
abnormal NCSs, ranging from CTS to more widespread
predominantly axonal polyneuropathy. Sixty-four percent
(18/28) had cardiac involvement. Fifty-seven percent (16/28)
had autonomic involvement. Sixteen percent (6/37) of patients
died during follow-up, with a mean of 3.3 [1-8] years between
definitive diagnosis of haTTR and death, and a mean of 5 [2.59] years between symptom onset and death.
CONCLUSION: In this haTTR population, most patients had a
positive family history. More than half had cardiac and/or
autonomic involvement. Our findings of a relatively short delay
of 3.3 years between diagnosis and death underscores the
necessity of earlier disease recognition in the current era of
novel therapeutic agents.
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AVALGLUCOSIDASE ALFA IMMUNOGENICITY IN
ALGLUCOSIDASE ALFA-EXPERIENCED PARTICIPANTS
WITH POMPE DISEASE: POOLED ANALYSIS OF CLINICAL
TRIAL DATA
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INTRODUCTION: Pompe disease is caused by deficient
lysosomal acid alpha-glucosidase (GAA) activity, leading to
progressive respiratory and motor disability and premature
death if untreated. Avalglucosidase alfa (AVAL), a recombinant
human GAA with increased mannose-6-phosphate content for
improved cellular uptake versus alglucosidase alfa (ALGLU),
has received marketing authorization in several countries for
infantile- and/or late-onset Pompe disease (LOPD). In the
United States, it was approved in August 2021 for patients with
LOPD ≥1 year of age.
OBJECTIVE: To examine AVAL anti-drug antibody (ADA)
responses in ALGLU treatment-experienced participants
receiving AVAL.
METHODS: Pooled analysis of AVAL ADA responses from
NEO-EXT (NCT02032524; a NEO1 [NCT01898364]
extension), and extension data from COMET (NCT02782741)
and Mini-COMET (NCT03019406) in 58 adults and 20 children.
RESULTS: Of 58 adults, 43 (74%) developed antibodies by
extension start; in 23 (53%) titers boosted, generally ~4-fold.
Nine (16%) adults, initially seronegative, developed treatmentinduced ADA with peak titers 100-1600. Seven ADA-positive
adults (12%) developed catalytic-neutralizing antibody (NAb)
only and 9 (16%) uptake-NAb only; 3 (5%) had both and 39
(67%) neither. Of 20 children, 3 (15%) had antibodies at study
start. Seven (35%) initially seronegative developed treatmentinduced ADA titers 100-6400; none reached ≥12,800. One
child had transient uptake-NAb. AVAL’s immunologic profile is
improved versus ALGLU, indicated by trends for lower antibody
titers and NAb incidence in the COMET primary analysis period
comparator arm. No immunogenicity-related concerns were
observed in patients switching from ALGLU to AVAL across
trials.
SUMMARY/CONCLUSION: Physicians who treat Pompe
disease and monitor ADA are advised to test specifically for
anti-AVAL antibodies in patients receiving AVAL. Funding:
Sanofi.
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LONG-TERM SAFETY, TOLERABILITY AND EFFICACY OF
EFGARTIGIMOD IN PATIENTS WITH GENERALIZED
MYASTHENIA GRAVIS: INTERIM RESULTS OF THE ADAPT
+ STUDY
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Tuan Vu (Tampa, FL), Chafic Karam (Philadelphia, PA),
Stojan Peric (Belgrade, Serbia), Jan De Bleecker (Ghent,
Belgium), Hiroyuki Murai (Tokyo, Japan), Andreas Meisel
(Berlin, Germany), Said Beydoun (Los Angeles, CA), Mamatha
Pasnoor (Kansas City, KS), Antonio Guglietta (Ghent,
Belgium), Caroline T'joen (Ghent, Belgium), Kimiaki
Utsugisawa (Hanamaki, Japan), Renato Mantegazza (Milan,
Italy)
INTRODUCTION: Efgartigimod is a human IgG1 antibody Fcfragment that reduces pathogenic IgG autoantibody levels
through neonatal Fc receptor blockade. Positive efficacy
results have been reported in phase 3 of the ADAPT study.
Patients completing ADAPT were then eligible to enroll in the
3-year open-label extension, ADAPT+.
OBJECTIVE: To evaluate safety and efficacy of efgartigimod in
patients with generalized myasthenia gravis enrolled in ADAPT
+.
METHODS: Efgartigimod (10 mg/kg IV) was administered in
cycles of once-weekly infusions for 4 weeks, with subsequent
cycles initiated based on clinical evaluation. MG Activities of
Daily Living (MG-ADL) and Quantitative MG (QMG) scales
assessed efficacy.
RESULTS: Ninety percent of ADAPT patients (151 of the 167)
entered ADAPT+. As of February 2021, 106 anti-acetylcholine
receptor antibody (AChR-Ab) positive and 33 AChR-Ab–
patients had received ≥1 dose of efgartigimod (including 66
receiving placebo during ADAPT). Patients received a mean of
5.1 cycles, (20.5 infusions) over a median (range) study
duration of 371 (50-586) days, resulting in 138 patient-years of
total observation. The mean cycle duration was 61.4 days
(40.4 days between cycles). The most common adverse events
were headache (22.3%; 31/139), nasopharyngitis (10.8%;
15/139), and diarrhea (8.6%; 12/139), which were mostly mild
or moderate. In cycle 1, a mean change (mean [SE]) of –5.1
(0.32) in MG-ADL and –4.8 (0.36) in QMG were observed, with
similar results during each cycle (≤10 cycles). Repeated
reductions in total IgG and AChR-Abs were observed across all
cycles. Updated data analyses will be presented.
SUMMARY/CONCLUSION: These analyses suggest long-term
efgartigimod treatment results in a consistent decrease in IgG
antibodies and repeatable improvement in function and
strength.
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CARPAL TUNNEL SYNDROME: AN EARLY MARKER FOR
AMYLOIDOSIS
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INTRODUCTION: Amyloidosis is a systemic condition, and
CTS could precede by years the onset of the principal
complications and could be an important and early marker of
illness.
OBJECTIVE: To determine the frequency of amyloid deposition
in patients with CTS.
METHODS: We consecutively evaluated patients with clinical
and electromyographic criteria for CTS during September 2019
to January 2020. Samples from their anterior carpal ligaments
and synovial joints were studied using congo red staining and
polarized light microscopy. In patients where amyloid was
detected we performed genetic testing for transthyretin (TTR)
mutations using immunofixation electrophoresis in blood and
urine.
RESULTS: Of the 30 patients included (19 women; mean age
70 years, range 42-89), 60% had bilateral CTS. We identified 3
patients (2 men) with amyloid. During followup, 1 had cardiac
valve replacement and chronic diarrhea, other cardiac
insufficiency, and syncope and required a permanent
pacemaker. Genetic testing was negative in 2 patients and in 1
is pending. Light chains study was negative in the 3 patients.
We did not find evidence for peripheral neuropathy and
vitreous deposition. The patients are completing cardiac
evaluation with scintigraphy.
SUMMARY/CONCLUSION: Ten percent of our population had
CTS without evidence of monoclonal gammopathy. Genetic
studies will discriminate between amyloidosis associated with
TTR mutations or wild type, allowing in both cases an early
treatment. CTS could be an early marker for systemic
amyloidosis.
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CONCENTRIC MACRO-EMG ROLE IN
ELECTRODIAGNOSTIC EVALUATIONOF INFLAMATORY
MYOPATHY

AyatAllah Hussein (Cairo, Egypt), Lamiaa Afifi (Cairo, Egypt),
Sandra Ahmad (Cairo, Egypt), Eman Zamarany (Cairo, Egypt),
Eman Ateya (Cairo, Egypt)
INTRODUCTION: The idiopathic inflammatory myopathies
(IIMs) are a heterogeneous group of acquired, autoimmune,
systemic muscle diseases, not easy to diagnose and even less
to manage. The early identification of the patients and followup
by highly sensitive tests to predict the prognosis “degree of
damage” in those patients is important as they may have poor
prognosis and quality of life.
OBJECTIVE: To investigate the utility of concentric macro
EMG with its large recording surface that sample the majority
of muscle fibers of a motor unit in patients with IIM and to
correlate the results with conventional needle EMG findings in
myositis.
METHODS: Macro EMG was measured in 20 IIM patients in
subacute and chronic phases, whether they received treatment
or not, as well as 20 matched healthy control subjects. All
recordings were performed from the tibialis anterior, deltoid,
and biceps brachii muscles. The average amplitude, area, and
duration were calculated and compared to those of the 20
normal subjects. The results were compared to conventional
needle EMG, clinical assessment of the patients, and
laboratory findings.
RESULTS: Macro EMG represents an added technique for
monitoring disease activity and could also predict the
prognosis. High positive correlations were found between
macro motor unit potential parameters: average peak-to-peak
amplitude, area, and clinical assessment of patients.
SUMMARY/CONCLUSION: Concentric macro EMG is required
for ascertaining disease certainty and could predict the
prognosis of patients.
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CRYPTOCOCCAL MENINGOENCEPHALITIS IN A
GENERALIZED MYASTHENIA GRAVIS PATIENT ON
ECULIZUMAB THERAPY: A SURVIVAL STORY

DIABETIC DYSAUTONOMIA

George Small (Pittsburgh, PA), Sukhmani Sandhu (Pittsburgh,
PA), Zaw Min (Pittsburgh, PA), Michelle Paulson (Pittsburgh,
PA)

INTRODUCTION: Diabetes mellitus (DM) can affect the
autonomic control of blood pressure, heart rate and the
gastrointestinal system. Early assessment of diabetic
dysautonomia in the diabetic population may help prevent
orthostatic hypotension-related ground-falls and improve
quality of life.

BACKGROUND: Myasthenia gravis (MG) pathophysiology
involves acetylcholine modulating, blocking, and binding
antibodies, as well as others, which result in neuromuscular
junction dysfunction. Recently, the importance of complementmediated post-junctional membrane destruction was
recognized as a pathogenesis, resulting in FDA approval of the
complement blocking therapy, eculizumab, for generalized
adult MG. Eculizumab increases infection risk from
encapsulated pathogens. We report the first case of
cryptococcal meningoencephalitis in an eculizumab-treated
MG patient.
CASE REPORT: A 55-year-old HIV negative, diabetic farmer
developed acetylcholine receptor binding antibody positive
stage 3 MG, with no thymoma. Treatment included
pyridostigmine, prednisone, and intermittent plasma exchange
(PLEX) for dyspnea and dysphagia. To prevent further
exacerbations, azathioprine was added and thymectomy
ensued. Eculizumab started after meningococcal vaccinations.
Prednisone was decreased and azathioprine discontinued.
Eleven months post eculizumab initiation, he developed
headache, fever, and meningismus. His brain imaging was
normal; cerebral spinal fluid (CSF) revealed a white blood cell
count of 53 x10^9/L, protein of 65 mg/dl, and glucose of 23
mg/dl. Serum and CSF cryptococcal antigens were positive;
spinal fluid culture grew Cryptococcus neoformans. He
completed liposomal amphotericin B and flucytosine induction
therapy followed by consolidation and maintenance
fluconazole. He remains on secondary prophylaxis with
fluconazole due to ongoing immunosuppressive need for
PLEX.
CONCLUSION: Cryptococcal meningoencephalitis presents as
an opportunistic infection in immunocompromised hosts, with a
60% annual worldwide mortality. This is the first described
case of Cryptococcal meningoencephalitis associated with
eculizumab. We propose that the patient’s soil-turning
occupation, along with complement inhibition, caused the
infection.
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OBJECTIVE: To better understand the clinical course of
diabetic dysautonomia in patients presenting in the clinic or
inpatient setting.
METHODS: A cross-sectional study of patients (n=20) with
symptoms consistent with autonomic neuropathy. Prevalence,
average onset, duration of symptoms, aggravating factors and
comorbidities were described.
RESULTS: Seventeen patients reported DM2 and 2 reported
DM1. Average history of DM was 19.5 years. Seventy percent
had difficulty adjusting vision to light with average onset 3
years prior to questionnaire. Ninety-five percent had orthostatic
symptoms when rising from seated or supine position. Hot
weather, exercise, bowel movement, hot bath and alcohol
consumption were aggravating factors for orthostatic
symptoms. Average onset of orthostatic symptoms was 5.3
years prior. Eighty-three percent of patients had erectile
dysfunction with average onset of 6.7 years prior. Eighty
percent of patients had post-prandial autonomic symptoms with
average onset 4.4 years prior. Sixty-four percent of these
patients had daily post-prandial symptoms. Sixty-seven percent
reported gastroparesis with average onset of 3 years prior.
Symptoms lasted from hours to days. Comorbidities reported
were peripheral neuropathy, retinopathy, myocardial infarction,
nephropathy and cataract.
SUMMARY/CONCLUSION: Diabetic dysautonomia can greatly
impact quality of life. A good clinical history can help with
diagnosis since symptoms may not be localizable, or may
remain underreported. Our descriptive data on diabetic
dysautonomic symptoms may help with understanding the
clinical course of this underdiagnosed disease.
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DESIGN AND PILOT TESTING OF A 26-GAUGE
IMPEDANCE-ELECTROMYOGRAPHY NEEDLE IN WILD
TYPE AND ALS MICE
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MA)
INTRODUCTION: Needle impedance-electromyography
(iEMG) is a diagnostic modality currently under development
that combines intramuscular electrical impedance with
concentric EMG in a single needle. We designed,
manufactured and tested a prototype iEMG needle in a cohort
of wild-type (WT) and SOD1G93A ALS mice to assess its
ability to record impedance and EMG data.
OBJECTIVE: To assess preliminary data quality and
performance of a novel iEMG needle.
METHODS: A 6-electrode, 26-gauge iEMG needle was
designed and manufactured using a novel metallic weaving
technique. Quantitative impedance and qualitative “gestalt”
EMG was performed sequentially on bilateral quadriceps of 16week-old SOD1G93A ALS (n=6) and WT (n=6) mice by
connecting the needle first to an impedance analyzer (with the
animal under anesthesia) and then to a standard EMG system
(with the animal fully under anesthesia to measure
spontaneous activity and briefly during awakening to measure
voluntary activity). The needle remained in the muscle
throughout the measurement period.
RESULTS: EMG data was qualitatively similar to that observed
with a commercially available concentric EMG needle; the
presence of fibrillation potentials was observed in 84% of the
ALS mice and in no WT mouse. Motor unit potentials were also
readily identified. Impedance data revealed significant
differences in resistance, reactance and phase values between
the 2 groups.
SUMMARY/CONCLUSION: This work demonstrates the
feasibility of a single iEMG needle conforming to standard
dimensions of size and function. Further progress of iEMG
technology for enhanced neuromuscular diagnosis and
quantification of disease status is currently in development.
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Mai Le - Holds equity interest and serves on the board of directors of Haystack
Diagnostics
Seward Rutkove - Hold equity in Haystack Diagnostics, Inc.
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DISTAL MYOPATHY CAUSED BY DIGENIC SQSTM1 AND
TIA1 COVARIANTS

Chris Ha (Rochester, MN), Sarah Berini (Northfield, MN),
Nicolas Madigan (Rochester, MN), Teerin Liewluck
(Rochester, MN)
INTRODUCTION/BACKGROUND: Distal myopathies are a
group of rare muscle diseases that present with distal
weakness at onset, most of which have a genetic etiology.
Mutations in sequestosome-1 (SQSTM1) cause Paget disease
of the bone (PDB) when occurring in isolation and lead to distal
myopathy without PDB when in coexistence with TIA1 variants.
Previously reported SQSTM1 variants underlying distal
myopathy include p.Pro392Leu, p.Met404Val and
p.Ser361Ser.
CASE REPORT: An 83-year-old man was presented with a 2year history of progressive bilateral finger and wrist extensor
weakness. He had no family history of PDB,
neurodegenerative disorders or myopathy. Neurologic
examination revealed bilateral finger and wrist weakness
affecting extensor indicis proprius (MRC 1/5 bilaterally),
extensor digitorum communis (MRC 1/5 left, 3/5 right) and the
extensor carpi muscles (MRC 3/5 bilaterally). Creatinine kinase
level and alkaline phosphatase were within normal limits.
NCSs, including repetitive nerve stimulation, were normal.
Needle EMG demonstrated short duration, low amplitude and
occasionally complex motor unit potentials with fibrillation
potentials and myotonic discharges in bilateral extensor indicis
proprius and extensor digitorum communis. Next generation
sequencing of 230 myopathy and congenital myasthenic
syndrome genes identified a pathogenic sequestosome-1
(SQSTM1) variant (c.1273G>A, p.Gly425Arg) in combination
with a common TIA1 variant (c.1070A>G, p.Asn357Ser). The
coexistence of variants in SQSTM1 and TIA1 have been
implicated in a digenic form of distal myopathy by enhancing
protein aggregation and impairing stress granule clearance.
SUMMARY/CONCLUSION: We report a digenic distal
myopathy due to a combination of novel pathogenic SQSTM1
variant, p.Gly425Arg, and a common TIA1 variant,
p.Asn357Ser.
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REASONS FOR DELAYED TREATMENT INITIATION IN
GUILLAIN-BARRE SYNDROME

Gilad Kenan (Gezer, Israel), Tomer Regev (Zerifin, Israel),
Mark Kushnir (Zrifin, Israel), Oren Cohen (Zerifin, Israel),
Revital Gandelman-Marton (Zerifin, Israel), Itzhak Kimiagar
(Zerifin, Israel), Carmel Armon (Zerifin, Israel)
OBJECTIVE: To analyze the reasons for delayed diagnosis of
Guillain–Barré syndrome (GBS).
METHODS: We retrospectively reviewed the records of all
adult patients with GBS treated at Shamir Medical Center
(SMC) from 2006 to 2018. We divided the patients into 2
groups: Those with early initiation of treatment (within 24 hours
of arrival to ED) and those with later initiation of treatment (>24
hours after arrival). We extracted epidemiological and clinical
data regarding those groups, and compared them.
RESULTS: One hundred patients with GBS were treated
between 2006 and 2018 at SMC. Fifty patients were treated
within 24 hours of arrival, and in 50 treatment was initiated
later. Of those with delayed treatment, 9 had mild disease, but
did receive a working diagnosis of GBS. Forty-one patients
were not diagnosed initially as a clear-cut GBS and alternative
diagnoses were considered, the most common were orthopedic
(11/41), vascular (7/41) or nutritional deficiency (6/41).
Findings that increased the likelihood for alternative diagnoses
to be considered first were severe limb or back pain (26/41);
intact or brisk reflexes (17/41); and an atypical pattern of
weakness (7/41).
CONCLUSION: GBS is a challenging diagnosis.
Acknowledging the heterogeneity of its presentation and
knowing its pitfalls is crucial for the prompt and accurate
diagnosis of the disease.
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NOVEL KCNA1 VARIANT ASSOCIATED SYNDROME OF
EPISODIC DYSTONIA AND ELECTROPHYSIOLOGIC
MYOKYMIA: A CASE REPORT

Lauren Major (Auburn, NY), Robert Lebel (Syracuse, NY),
Steven Rothman (Syracuse, NY), Ai Sakonju (Syracuse, NY)
INTRODUCTION/BACKGROUND: The KCNA1 gene on
chromosome 12p encodes a voltage gated delayed potassium
channel, Kv1.1. These potassium channels are found primarily
in the central nervous system, and are involved in the
regulation of membrane potential and neuronal signaling.
Pathogenic variations in KCNA1 have been implicated in a
variety of human diseases, and have shown significant clinical
heterogeneity. Over 20 variations in KCNA1 have been found
to cause episodic ataxia type 1 (EA1), but phenotypes also
include isolated myokymia and epilepsy.
CASE REPORT: A 4-year-old boy presented with painful
dystonic episodes involving the lower extremities, lasting hours
to days. The onset of symptoms was at 2 years of age. The
dystonic episodes were usually precipitated by illness, and
were severe and progressive. Continuous myokymia was noted
on needle EMG. The patient has responded to treatment with
carbamazepine daily and lorazepam prn. A novel KCNA1
pathogenic variant: c.941T>C (p.Ile314Thr) was revealed by
exome sequencing. It was inherited from his father, who
reported episodic ataxia and migraine variant.
SUMMARY/CONCLUSION: KCNA1 pathogenic variant
c.41T>C (p.Ile314Thr) should be considered in patients
presenting at an early age with painful dystonic episodes and
electrophysiologic myokymia. This case adds to the clinical
heterogeneity and associated variant specific phenotype.
Exome sequencing may be conducted to confirm the diagnosis
for this potentially treatable movement disorder. The regimen
of scheduled carbamazepine and prn lorazepam should be
considered for management.
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CLINICAL FEATURES IN SMALL FIBER NEUROPATHY
WITH TRISULFATED HEPARIN DISACCHARIDE OR
FIBROBLAST GROWTH FACTOR RECEPTOR 3
ANTIBODIES: A SINGLE CENTER RETROSPECTIVE
STUDY

PERIPHERAL NERVE INTERFACING WITH A WIRELESS,
BATTERY-FREE SYSTEM FOR REGENERATIVE MEDICINE
APPLICATIONS

Farid Khasiyev (St. Louis, MO), Jafar Kafaie (St. Louis, MO)

INTRODUCTION: Peripheral nerve interfaces are frequently
used in experimental neuroscience and regenerative medicine
for a wide variety of applications. With recent developments of
wireless, battery-free and fully implantable peripheral nerve
interfaces, a new class of devices can offer capabilities that
match or exceed those of their wired or battery-powered
precursors.

INTRODUCTION: Antibodies to trisulfated heparin
disaccharide (TS-HDS) and fibroblast growth factor receptor 3
(FGFR-3) have been recently reported in small fiber
neuropathy (SFN) cases.
OBJECTIVE: To describe clinical features in such patients.
METHODS: We retrospectively evaluated both groups'
demographic characteristics, clinical presentation,
comorbidities, laboratory, biopsy and electrophysiologic
findings.
RESULTS: Ninety-three patients with a clinical diagnosis of
small fiber neuropathy tested for these autoantibodies. In our
cohort, 91.3% were women, 76.1% were white, and the median
age at diagnosis was 47.5 years. Forty-six patients (49.4%)
were positive for either TS-HDS or FGFR-3. Thirty-six (76%) of
them were positive for the TS-HDS antibody alone. Of the
seropositive group, 71.7% had non-length-dependent
neuropathy, and 91.3% had chronic symptoms (>3 months).
The most common presenting symptoms were
paresthesia/pain (93.5%), numbness (89.1%) and dry
mouth/eyes (54.4%). Prior psychiatric diagnosis (69.6%),
migraine (52.2%) and fibromyalgia (47.8%) were the most
reported comorbidities. Elevated erythrocyte sedimentation
rate and C-reactive protein were found in 32.6% and 28.3% of
the patients, respectively. NCSs demonstrated decreased sural
sensory nerve action potential in 4 patients (8.7%). Skin biopsy
was found abnormal in 80.4% of the patients.
SUMMARY/CONCLUSION: We showed the presence of these
novel antibodies in almost half of the cases, with TS-HDS
being more prevalent. In addition, we reported distinctive
features of seropositive patients, which are positive and
negative sensory symptoms along with sicca syndrome.
However, further studies involving more patients are needed to
characterize this neuropathy's features better.

Colin Franz (Chicago, IL)

OBJECTIVE: To employ novel bioresorbable materials for a
type of thin, flexible and wireless implant that provides
precisely controlled therapeutic electrical stimulation of the
injured nerve.
METHODS: We used an electrical stimulation protocol (1 hour,
20 Hz) previously shown to enhance peripheral axon
regeneration, and we applied it to rodent sciatic and phrenic
nerve models.
RESULTS: We demonstrate rapid, complete and safe modes
of bioresorption naturally and quickly eliminating all of the
constituent materials in their entirety within 1 week of
implantation without the need for surgical extraction. Results
from rodent models of nerve repair indicate that this system
offers levels of performance and efficacy that match those of
conventional wired stimulators to enhance axon regeneration
(~30% faster).
SUMMARY/CONCLUSION: In devices with optimized, wireless
designs, our novel polymers enable safe, short-term operation
for enhancing functional recovery in rodent models of
peripheral nerve injuries.
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FGFR3 AND TH-HDS: BIOMARKERS FOR STEROIDRESPONSIVE SENSORY NEUROPATHY?

Yuyao Sun (Durham, NC), Lisa Hobson-Webb (Durham, NC)
INTRODUCTION: Autoantibodies to fibroblast growth factor
receptor 3 (FGFR3) and trisulfated heparan disaccharide
IdoA2S-GlcNS-6S (TS-HDS) have been reported in a wide
spectrum of IVIg responsive sensory neuropathies. Prospective
studies are currently underway to further elucidate the
therapeutic role of IVIg in small fiber neuropathies with FGFR3
or TS-HDS autoantibodies. However, the role of other
immunomodulatory treatments remains uncertain.
CASE REPORT: We report 3 patients with FGFR3 or TS-HDS
autoantibodies that had notable improvement within 2 weeks of
initiating prednisone 60 mg daily. Patient 1 is a 65-year-old
woman with small fiber neuropathy and elevated FGFR3 titer to
9,000 (ref <3000). Subjective improvement was reported 5-6
days after being on prednisone 60 mg daily. Patient 2 is a 72year-old man with length-dependent axonal sensorimotor
polyneuropathy and an FGFR titer of >50,000. Improvement
was noted 2 weeks after prednisone 60 mg daily was initiated.
Patient 3 is a 78-year-old man with sensory neuropathy and
TS-HDS of 40,000 (ref <10,000). Improvement was
appreciated 3 days after prednisone 60 mg daily was started.
All 3 patients had follow-up visits demonstrating objective
improvement on sensory examination. Prednisone was tapered
in all 3 cases, 2 patients were unable to maintain the
improvement with prednisone 10 mg daily. Mycophenolate
mofetil 1000 mg twice daily was added to permit further
reduction of the prednisone dose.
CONCLUSION: Our case series suggests that in patients with
sensory neuropathy, FGFR3 and TS-HDS seropositivity may
be a biomarker for response to prednisone. Larger studies are
required to further assess the therapeutic role of prednisone in
this patient population.

Disclosures:
Lisa Hobson-Webb - Received consulting fees from Helixmith, Inc. and
research support from Sanofi (formerly Sanofi-Genzyme); husband is an
employee of G1 Therapeutics, Inc.
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CLINICAL AND LABORATORY CHARACTERISTICS OF
SMALL FIBER NEUROPATHY: SINGLE-CENTER
RETROSPECTIVE STUDY

Farid Khasiyev (St. Louis, MO), Jafar Kafaie (St. Louis, MO)
INTRODUCTION: Small fiber neuropathy (SFN) is a peripheral
nervous system disorder affecting small nerve fibers, causing
various symptoms. Despite advances in diagnostic tests, SFN
might not be well-recognized.
OBJECTIVE: To characterize features of SFN.
METHODS: We retrospectively evaluated the demographic,
clinical, laboratory characteristics, electrophysiologic, and skin
biopsy characteristics of 100 adult patients (89% female; 78%
Caucasian; with a mean age of 46.6 years) with clinically
diagnosed SFN in our center.
RESULTS: Ninety-two (92%) of the patients presented with
chronic symptoms (symptom onset >90 days), and 94% of
them reported painful paresthesia, followed by numbness
(92%), dryness of the eyes and mouth (59%) and orthostasis
(54%). Non-length-dependent neuropathy was observed in 69
patients. The most reported comorbidities were prior
psychiatric diagnosis (62%), vitamin D deficiency (59%) and
migraine (48%). Forty-three percent of the patients had a
history of fibromyalgia on presentation. In addition, 28% of all
patients had an autoimmune disease, and pre-diabetes and
diabetes were identified in 22% and 6% of them, respectively.
Thirty-six patients had elevated inflammatory markers
(erythrocyte sedimentation rate [ESR] and/or a C-reactive
protein [CRP]). Positive autoantibodies were detected in 44
patients. Two of the most common autoantibodies in our
patients were trisulfated heparin disaccharide (TS-HDS) and
fibroblast growth factor receptor 3 (FGFR-3), present at 36%
and 17%, respectively. Sixty-nine patients with skin biopsy had
reduced epidermal gland nerve fiber density.
SUMMARY/CONCLUSION: SFN has various clinical
presentations, and its diagnosis remains challenging. However,
inflammatory markers, autoantibodies (particularly TS-HDS
and FGFR-3) and skin biopsy can help diagnose clinically
suspected SFN.
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WHEN FAILURE OF INTRATHECAL PUMP WARRANTS
SPINAL CORD STIMULATOR PLACEMENT IN A CANCER
PATIENT

Jennifer Cushman (Bronx, NY), Neal Rakesh (New York, NY),
Storm Horine (New York, NY), Amitabh Gulati (New York, NY)
INTRODUCTION/BACKGROUND: Cancer treatment related to
chronic pain affects a significant number of oncologic patients
and is likely to increase in the coming years as survival of
these patients is increased with new technologies and
therapies. Clinical pain-relieving effects of spinal cord
stimulation and Dorsal root ganglion stimulation is promising as
pain intervention treatments.
CASE REPORT: A 63-year-old male with history of metastatic
renal cell carcinoma to the brain and bone on pazopanib
therapy was presented to the cancer center with intractable
pain. Patient has had several admissions in the past year for
acute on chronic right inguinal and thigh pain, with
interventional radiology cryoablation for an attempt at pain
control. Once admitted, he had an intrathecal pump at the T10
level placed. He continued to have increased pain at right thigh
and right knee. He stated he was getting little relief from the
ITP PTMs. He had limited relief from ITP hydromorphonebupivacaine and found intravenous patient-controlled
analgesia (IV PCA) only minimally helpful. The decision was
made after several setting changes to opt for placement of a
spinal cord stimulator to better manage his metastatic cancer
pain. He was inpatient for almost 2 months due to intractable
cancer related pain secondary to metastasis, and after spinal
cord stimulator placement he was finally discharged with
adequate pain control.
SUMMARY/CONCLUSION: Neuromodulation may be the
future for cancer pain intervention. The gate control theory of
pain set up the development of spinal cord stimulation and
provides another alternative when managing complex hard to
manage cancer pain cases related to metastasis.
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ELECTRODIAGNOSTIC FINDINGS IN FOUR POST COVID19 PATIENTS WHO REQUIRED INVASIVE MECHANICAL
VENTILATION IN A COLOMBIAN HOSPITAL: VARIABILITY
OF PRESENTATIONS

Conni Barrios Garcia (Chia, Colombia), Cristian Salazar
Lengua (Bogotá, Colombia), Daniel Manrique Hernandez
(Bogotá, Colombia), Claudia Pena (Bogotá, Colombia)
INTRODUCTION/BACKGROUND: Due to COVID-19,
thousands of patients have required prolonged periods of
mechanical ventilation, triggering significant “ICU-acquired
weakness.” We note that, in addition to sarcopenia-related
symmetrical weakness, some patients also have marked focal
neurological deficits related to concomitant neuropathies. Here
we present EDX findings of 4 patients with SARS-CoV-2
pneumonia who required invasive mechanical ventilation and
developed highly disabling neurological involvement.
CASE REPORT: We describe the cases of 4 recovered
patients, each with a history of SARS-CoV-2 pneumonia
between January and August of 2021 requiring invasive
mechanical ventilation, and then with subsequent presentation
of various symptoms such as pain with neuropathic
characteristics, altered sensation, weakness and hyporeflexia.
EDX studies showed findings compatible with mononeuritis
multiplex in two of the patients, bilateral peroneal nerve
mononeuropathy and amyotrophic neuralgia with lower
brachial plexus involvement.
SUMMARY/CONCLUSION: Neuropathic manifestations of
COVID-19 produce important activity limitations and restriction
participation in patients who have had a severe presentation of
the disease. The EDX findings in these patients is an important
tool that allows to identify the neurophatic localization, fiber
type involvement and the underlying pathophysiology, which is
fundamental for making decisions regarding follow-up,
rehabilitation strategies and patient prognosis.

123

124

RISK STRATIFICATION FOR PATIENTS WITH
MYASTHENIA GRAVIS: AN EXPLAINABLE MACHINE
LEARNING MODEL

HOMOZYGOUS HINT1 GENE MUTATION IN BROTHERS
WITH AXONAL MOTOR NEUROPATHY WITHOUT
NEUROMYOTONIA: A TWO-CASE REPORT

Huahua Zhong (Shanghai, China), Zhe Ruan (Xi'an, China),
Zhiguo Lv (Changchun, China), Xueying Zheng (Shanghai,
China), Jianying Xi (Shanghai, China), Jie Song (Shanghai,
China), Chong Yan (Shanghai, China), Lijun Luo (Wuhan,
China), Lan Chu (Guizhou, China), Song Tan (Chendu,
China), Chao Zhang (Tianjing, China), Bitao Bu (Wuhan,
China), Sushan Luo (Shanghai, China), Ting Chang (Xi'an,
China), Chongbo Zhao (Shanghai, China)

Nan Jiang (Birmingham, AL), Rocio Vazquez Do Campo
(Birmingham, AL), Mohamed Kazamel (Birmingham, AL)

INTRODUCTION: Fluctuation in symptoms is one of the most
discernible characteristics in myasthenia gravis (MG), which
causes intractability in disease management.
OBJECTIVE: To establish and validate an explainable
predictive model using machine learning to forecast short-term
prognosis and stratify the risk for MG.
METHODS: We analyzed 1935 consecutive records of 900 MG
patients from 11 independent tertiary centers in China (653
patients for derivation and 237 for validation). All recruited
patients fulfilled the diagnostic criteria of MG. Clinical and
laboratory assessments were retrospectively reviewed. The
short-term outcome was defined as the modified post
intervention status at 6-12 months followups. A 2-step variable
screening was employed to determine the factors comprising
the model, which was followed by the best model selection with
14 different machine learning algorithms. The prediction model
was interpreted using a game theory-based calculation
procedure.
RESULTS: The prediction model exhibited good discrimination
ability in the derivation dataset with the area under curve
scores of “Improved” 0.94 [0.92-0.95], “Stable” 0.92 [0.900.93], and “Worse” 0.94 [0.92-0.96], while in the validation
dataset it presented as “Improved” 0.79 [0.73-0.84], “Stable”
0.70 [0.63-0.77], and “Worse” 0.76 [0.68-0.85]. Both datasets
presented a good calibration ability by fitting the expectation
slopes. The model was finally explained by 18 concise
predictors and transferred to a web tool feasible for both
professional and patient self-assessment.
SUMMARY/CONCLUSION: This explainable, machine
learning based prediction model might be helpful in stratifying
the risk for MG patients with a good accuracy in clinical
practice and cohort enrichment in future clinical trials.

INTRODUCTION/BACKGROUND: Recessive mutations in the
gene encoding the histidine triad nucleotide binding protein 1
(HINT1) are associated with predominantly motor axonal
neuropathy with neuromyotonia. Twenty-four HINT1 gene
mutations have been reported so far. Here, we report 2 African
American brothers with distal axonal neuropathy without
neuromyotonia due to a novel HINT1 gene mutation.
CASE REPORT: A 36-year-old African American man
presented with insidious onset of progressive distal leg
weakness followed by symmetric hand muscle atrophy and
weakness since the age of 25. He had no muscle cramps or
sensory complaints. His 38-year-old brother presented with
similar symptoms beginning in his early 30s. On neurologic
examination, both had distal weakness and atrophy in all limbs,
claw hands, pes cavus, absent Achilles reflexes, and normal
sensory examination. EDX studies of both siblings revealed
moderate-severe, distal motor axonal polyneuropathy without
neuromyotonia or myopathy. A sural nerve biopsy of the
youngest brother showed an axonal neuropathy and biopsy of
the tibialis anterior muscle demonstrated several muscle fibers
harboring rimmed vacuoles without inflammation or other
findings. Both had the same homozygous variant p.I63 N
(c.188T>A) in the HINT1 gene. The in-silico prediction was
inconclusive. The specific encoded amino acid (Isoleucine) is
well-conserved in vertebrate species.
SUMMARY/CONCLUSION: We report that the same novel,
likely pathogenic, HINT1 pI63 N (c.188T>A) homozygous
variant was associated with an identical clinical picture of
hereditary axonal motor neuropathy without neuromyotonia in
2 African American-brothers. The presence of rimmed
vacuoles on muscle biopsy has not previously been described
in HINT1-related disorders.
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IMPACT OF ACUTE HEPATIC PORPHYRIA ATTACK
FREQUENCY ON PATIENT-REPORTED OUTCOMES:
RESULTS FROM THE PORPHYRIA WORLDWIDE PATIENT
EXPERIENCE RESEARCH (POWER) STUDY

Stephen Meninger (Cambridge, MA), Amy Dickey (Boston,
MA), Kristen Wheeden (Bethesda, MD), Sue Burrell (Durham
City, United Kingdom), Rocco Falchetto (Zurich, Switzerland),
Jasmin Barman-Aksözen (Zurich, Switzerland), Alison Bulkley
(New York, NY), Stephen Lombardelli (Maidenhead, United
Kingdom), Danielle Nance (Gilbert, AZ)
INTRODUCTION: Acute hepatic porphyria (AHP), a group of
rare genetic diseases of heme biosynthesis, is characterized by
neurovisceral pain attacks.
OBJECTIVE: To evaluate the impact of AHP on patientreported outcomes (PROs) and disease burden in patients who
experience sporadic or recurrent attacks.
METHODS: Adult patients having >1 AHP attack within the
past 2 years or receiving IV hemin and/or glucose for attack
prevention were recruited and administered an online survey
(January-April 2021). Patients taking givosiran were excluded.
Analyses evaluated differences between patients with sporadic
attacks (annualized attack rate [AAR], <3) and recurrent
attacks (AAR, ≥3). Attacks included those leading to
hospitalization, ER visit, outpatient doctor visit, or selfmanagement. PROs were assessed with the Generalized
Anxiety Disorder-7 (GAD-7) scale (0-21) and the Patient Health
Questionnaire (PHQ-8) scale (0-24).
RESULTS: Of the 92 patients who completed the survey, 55
(60%) reported sporadic attacks and 37 (40%) reported
recurrent attacks. The most frequent diagnosis was acute
intermittent porphyria (sporadic, 83.6%; recurrent, 59.4%). A
majority of patients in the sporadic (52.7%) and recurrent
(67.6%) attack groups reported a PHQ-8 score ≥10, indicating
moderate-to-severe depression; 43.6% and 56.8% of patients
in the sporadic and recurrent groups, respectively, reported a
GAD-7 score ≥10, indicating moderate-to-severe anxiety. Pain
was 1 of the top 3 most burdensome chronic symptoms in the
sporadic (50.9%) and recurrent (59.5%) groups.
SUMMARY/CONCLUSION: While disease burden appeared
greater for AHP patients experiencing recurrent attacks, AHP
substantially impacted physical, mental, and emotional quality
of life for patients in both the sporadic and recurrent groups.
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PHASE 3, OPEN-LABEL, MULTICENTER SAFETY STUDY
OF ORAL EDARAVONE IN PATIENTS WITH AMYOTROPHIC
LATERAL SCLEROSIS (MT-1186-A01): 48-WEEK RESULTS

Angela Genge (Montreal, Canada), Gary Pattee (Lincoln, NE),
Gen Sobue (Nagoya, Japan), Philippe Couratier (Limoges,
France), Daniel Selness (Jersey City, NJ), Sachin Bidani
(Jersey City, NJ), Manabu Hirai (Tokyo, Japan), Takeshi
Sakata (Tokyo, Japan), Alejandro Salah (Jersey City, NJ),
Stephen Apple (Jersey City, NJ)
INTRODUCTION: An IV formulation of edaravone
(Radicava®/Radicut) was shown to slow the rate of physical
functional decline in ALS. There is interest in a non-IV
formulation of edaravone.
OBJECTIVE: To assess the longterm safety and tolerability of
an investigational oral formulation of edaravone (MT-1186) in
patients with ALS.
METHODS: Study MT-1186-A01 is a global, multicenter, openlabel, phase 3 study that included a primary safety analysis at
weeks 24 and 48. Patients received a 105-mg dose of oral
edaravone administered in treatment cycles that replicated IV
edaravone dosing.
RESULTS: Oral edaravone was generally safe and well
tolerated by patients (n=185). The most common treatmentemergent adverse events (TEAEs) reported by ≥5% of patients
were fall (22.2%), muscular weakness (21.1%), constipation
(17.8%), dyspnea (10.8%), dysphagia (10.3%), and back pain
(10.3%). TEAEs considered to be related to the study drug
were reported by 46/185 (24.9%) patients, most commonly
fatigue (3.2%) and dizziness (2.7%). Serious TEAEs were
reported by 48/185 (25.9%). TEAEs leading to death were
reported in 12/185 (6.5%) patients, most commonly respiratory
failure (2.2%, n=4), worsening of ALS (1.1%, n=2), and
pneumonia (1.1%, n=2). TEAEs leading to discontinuation
were reported by 2/185 (1.1%) patients (tremor, n=1; gait
disturbance, n=1) both of which were considered by the
investigator to be related to the study drug. There were no
serious TEAEs, or TEAEs leading to death, related to the study
drug.
SUMMARY/CONCLUSION: Oral edaravone was generally
safe and well tolerated during 48 weeks of treatment, with no
new safety concerns identified.
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PHASE 3B, MULTICENTER, RANDOMIZED, DOUBLEBLIND, PARALLEL-GROUP STUDY TO EVALUATE
EFFICACY AND SAFETY OF INVESTIGATIONAL ORAL
EDARAVONE ADMINISTERED OVER 48 WEEKS IN
PATIENTS WITH AMYOTROPHIC LATERAL
SCLEROSIS (MT1186-A02)

Jeffrey Rothstein (Baltimore, MD), Shari DeSilva (Rogers, AR),
Lorne Zinman (Toronto, Canada), Marvin Chum (Ontario,
Canada), Adriano Chio (Torino, Italy), Albert Ludolph (Ulm,
Germany), Gen Sobue (Nagoya, Japan), Manabu Doyu
(Nagakute, Japan), Daniel Selness (Jersey City, NJ), Vesna
Todorovic (London, United Kingdom), Manabu Hirai (Tokyo,
Japan), Takeshi Sakata (Tokyo, Japan), Art Wamil (Jersey
City, NJ), Alejandro Salah (Jersey City, NJ), Stephen Apple
(Jersey City, NJ)
INTRODUCTION: An IV formulation of edaravone
(Radicava®/Radicut) was shown to slow the rate of physical
functional decline in ALS. This ongoing, multicenter, phase 3b,
double-blind, parallel group, randomized study is currently
evaluating an investigational oral formulation of edaravone
(MT-1186) due to interest in a non-IV formulation.
OBJECTIVE: To evaluate and compare the long-term safety,
efficacy and tolerability of 2 dosing regimens of MT-1186 for a
period of 48 weeks in patients with ALS.
METHODS: Patients in Study MT-1186-A02 will be equally
randomized into 2 treatment groups, 1 with oral edaravone
(105-mg dose) administered once daily for 28 days for 12
cycles, and the other group with oral edaravone administered
for 14 days, followed by placebo for 14 days in Cycle 1.
Subsequently, in the second group, oral edaravone will be
administered for 10 days followed by placebo for 18 days in
Cycles 2-12. Study MT-1186-A02 is anticipated to include
approximately 380 adult patients diagnosed with definite or
probable ALS, baseline forced vital capacity ≥70%, and a
baseline disease duration ≤2 years. The primary objective is to
evaluate the efficacy of each dosing regimen based on the
changes from baseline to week 48 in the revised ALS
Functional Rating Scale score. Secondary objectives will
evaluate the safety and tolerability of each dosing regimen.
Exploratory objectives include investigation of changes in
nerve conduction tests and biomarkers.
RESULTS: Ongoing.
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SUMMARY/CONCLUSION: This study will provide important
information on the safety, efficacy and tolerability of 2 dosing
regimens for oral edaravone in patients with ALS.
Sponsorship provided by MTDA/MTPA, and p-value provided
editorial support.
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PATIENT-REPORTED SYMPTOM BURDEN OF
CHARCOT–MARIE–TOOTH DISEASE TYPE 1A: RESULTS
FROM AN INTERNATIONAL DIGITAL REAL-WORLD
EVIDENCE STUDY

Florian Thomas (Hackensack, NJ), Shahram Attarian
(Marseille, France), Rafael Sivera (Gandia, Spain), Filippo
Genovese (Bologna, Italy), Amy Gray (Glenolden, PA), Simon
Bull (Christchurch, United Kingdom), Daniel Tanesse
(Fougères, France), Courtney Hollett (New York, NY), Allison
Moore (New York, NY), Youcef Boutalbi (Paris, France),
Xavier Paoli (Paris, France), Laura Day (Oxford, United
Kingdom), Samuel Llewellyn (Oxford, United Kingdom),
Chengyu Ouyang (Oxford, United Kingdom), Mark Larkin
(Oxford, United Kingdom)
INTRODUCTION/OBJECTIVE: To examine patient-reported
symptom burden for Charcot–Marie–Tooth disease type 1A
(CMT1A) in European and United States real-world practice.
METHODS: Adults with CMT1A were recruited to an ongoing
international observational study exploring the real-world
impact of CMT. Data were collected via CMT&Me, a digital app
developed for this study, through which participants were
asked questions about quality of life via patient-reported
outcome measures. This interim analysis examined
participants from France, Germany, Italy, Spain, the United
Kingdom, and the U.S.
RESULTS: The CMT1A symptoms ranked with highest
importance by participants (n=755 patients who responded to
this question) were weakness in hands and fingers (most
important, 31%), difficulty walking (16%), weakness in feet
(13%), fatigue (9%), and weakness in the legs (fifth most
important, 6%). Most participants reported the severity of their
CMT1A symptoms to be moderate (52%) or severe (21%). As
many as 74% of participants (n=367/498 who responded to this
question) experienced cramps at least 1 day/week. This varied
across countries. Most participants rated the cramps they
experienced as either moderate (29%, n=145/498) or severe
(22%, n=112/498). Of participants who responded to the
PROMIS® pain interference instrument (n=493), 217 (44%)
and 35 (7%) reported moderate or severe pain interference,
respectively. Average Brief Fatigue Inventory scores (from the
n=501 patients who responded to this instrument) indicated
participants were considerably affected by fatigue.
CONCLUSIONS: Patients with CMT1A experience a high level
of symptom burden, affecting people with the disease by way
of physical limitations, cramps, pain, and fatigue.

129

130

PHARMACOKINETIC DRUG INTERACTION BETWEEN
NIPOCALIMAB AND FREMANEZUMAB IN HEALTHY
SUBJECTS

EPLONTERSEN IN ATTR-POLYNEUROPATHY: RESULTS
FROM THE 35-WEEK INTERIM ANALYSIS OF NEUROTTRANSFORM

Di Bei (Spring House, PA), Jie Shao (Spring House, PA), Yan
Xu (Spring House, PA), An Vermeulen (Spring House, PA)

Teresa Coelho (Porto, Portugal), Márcia Waddington Cruz
(Rio de Janeiro, Brazil), Chi-Chao Chao (Taipei, Taiwan),
Wilson Marques Júnior (Sao Paulo, Brazil), Yesim Parman
(Istanbul, Turkey), Jonas Wixner (Umeå, Sweden), Shiangtung
Jung (Carlsbad, CA), Eugene Schneider (Carlsbad, CA),
Nicholas Viney (Carlsbad, CA), John Berk (Boston, MA), Sami
Khella (Philadelphia, PA)

INTRODUCTION: Nipocalimab is a fully human IgG1
monoclonal antibody (mAb) which selectively binds, saturates,
and blocks the IgG binding site on endogenous neonatal
fragment crystallizable receptor (FcRn). Nipocalimab is
currently in clinical development for the treatment of
myasthenia gravis and other allo- and autoantibody related
diseases. By block IgG recycling, nipocalimab could impact the
pharmacokinetics (PK) and efficacy of Fc-containing IgG-based
mAbs. To test this hypothesis, a phase 1 study (MOM-M281008) was conducted to determine the effect of nipocalimab on
the PK of a representative mAb, fremanezumab (a humanized
IgG2Δa/kappa mAb).
METHODS: Study MOM-M281-008 was a phase 1, open-label,
parallel, 3-way, drug interaction study to assess the effect of
nipocalimab co-administration or offset-administration on the
PK of fremanezumab in healthy subjects.
RESULTS: When co-administered with nipocalimab at the
same day/time, fremanezumab Cmax decreased 42% and
AUCinf decreased 66% compared to fremanezumab dosing
alone. When co-administered with nipocalimab on day 15
(nipocalimab administered 14 days after fremanezumab
dosing), fremanezumab Cmax remained unchanged but
AUCinf decreased 54% compared to fremanezumab dosing
alone.
CONCLUSION: The clinical data are consistent with
nipocalimab’s mechanism of action and confirm the hypothesis
that nipocalimab significantly reduces the PK of IgG-based
mAbs with an Fc portion. Hence, nipocalimab may reduce the
efficacy of such therapeutics in the case of simultaneous coadministration, and when nipocalimab is dosed 2 weeks after
fremanezumab. This study is part of an overall nipocalimab
drug–drug interaction strategy that will inform various
nipocalimab indications.

INTRODUCTION: Hereditary transthyretin-mediated
amyloidosis (ATTRv) is a progressive, debilitating, and
ultimately fatal disease caused by systemic accumulation of
transthyretin (TTR) amyloid fibrils in multiple organ systems.
Eplontersen (ION-682884) is designed to degrade hepatic TTR
mRNA and inhibit TTR protein synthesis.
OBJECTIVE: To evaluate effects of eplontersen at the week 35
interim time point in patients with ATTRv and polyneuropathy
(ATTRv-PN) enrolled in the phase 3, multicenter, open-label,
randomized NEURO-TTRansform trial (NCT04136184).
METHODS: Adult patients aged 18-82 years diagnosed with
ATTRv-PN as defined by familial amyloid polyneuropathy (or
Coutinho) stage 1 or 2, a documented TTR mutation, and
signs/symptoms consistent with polyneuropathy (including
Neuropathy Impairment Score [NIS] ≥10 and ≤130) were
enrolled and randomized 6:1 to receive 45 mg subcutaneous
eplontersen every 4 weeks, or 300 mg subcutaneous inotersen
weekly for 34 weeks and then eplontersen, until end of
treatment at week 81. The week 35 interim analysis includes
the co-primary endpoints of percent change from baseline in
serum TTR levels and change from baseline in modified NIS
plus 7 (mNIS+7), the secondary efficacy endpoint of change
from baseline in the Norfolk QoL-diabetic neuropathy (QOLDN) score, and safety. Outcomes will be evaluated relative to
the historical placebo-control arm of NEURO-TTR
(NCT01737398).
RESULTS: The NEURO-TTransform trial enrolled 168
patients, with 144 randomized to the eplontersen arm and 24 to
the inotersen reference arm. Results from the interim analysis
will be presented.
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RESPONSE TO CORONAVIRUS 2019 VACCINATION IN
PATIENTS RECEIVING EFGARTIGIMOD

James Howard (Chapel Hill, NC), John Sleasman (Durham,
NC), Sophie Steeland (Ghent, Belgium), Magdalena Sips
(Ghent, Belgium), Deborah Gelinas (Ghent, Belgium), Hans de
Haard (Ghent, Belgium), Jeffrey Guptill (Ghent, Belgium),
Antoine Azar (Baltimore, MD), Kevin Winthrop (Portland, OR)
INTRODUCTION: Patients with generalized myasthenia gravis
(gMG) have increased adverse outcome risk from respiratory
infections, including COVID-19. Some gMG therapies increase
the risk of infection and may attenuate immune responses to
vaccines.
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OBJECTIVE: To investigate the effect of treatment with
efgartigimod, a human IgG1 antibody Fc-fragment that reduces
IgG levels including pathogenic IgG autoantibody through
neonatal Fc receptor blockade, on humoral immune responses
to COVID-19 vaccination.

Deborah Gelinas - Employee of argenx

METHODS: In the ongoing, open-label ADAPT+ study in
patients with gMG, efgartigimod (10 mg/kg IV) was
administered in cycles of 4 weekly infusions, with subsequent
cycles initiated based on clinical evaluation. Spike protein
receptor-binding domain (S-RBD) specific IgG responses were
measured from available samples in 18 patients with gMG who
received COVID-19 vaccination before October 2021.

Kevin Winthrop - Has received research support from BMS and Pfizer.
Recieved consulting honoraria from Pfizer, AbbVie, Union Chimique Belge
(UCB), Eli Lilly & Company, Galapagos, GlaxoSmithKline (GSK), Roche,
Gilead, Bristol Myers Squibb (BMS), Regeneron, Sanofi, AstraZeneca,
Novartis

RESULTS: Fifteen patients received mRNA vaccines (2
doses), 2 received adenoviral vector vaccines (1 dose), and 1
patient received unspecified vaccine. One patient did not
receive concomitant efgartigimod and exhibited a 20-fold
increase in S-RBD IgG titers (301.78 AU/mL). In the 17
patients vaccinated while receiving efgartigimod, mean S-RBD
IgG levels increased from 72.29 AU/mL (range
<23.6[LLOQ]–331.08 AU/mL) to 756.09 AU/mL (range
<23.6–3347 AU/mL). Four patients, who also received
concomitant immunosuppressive therapy, did not demonstrate
appreciable increases in S-RBD titers. One COVID-19 case
occurred months post-vaccination in a patient not treated with
efgartigimod.
SUMMARY/CONCLUSION: COVID-19 immunization resulted
in antigen-specific IgG responses in most patients receiving
efgartigimod. Preliminary data suggest efgartigimod treatment
does not preclude effective humoral immune response to
COVID-19 vaccination. The impact of concomitant
immunosuppression requires additional study.
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IMMIGRATION ISSUES IN THE MANAGEMENT OF
AMYOTROPHIC LATERAL SCLEROSIS: A SINGLE SITE
EXPERIENCE

Stacey Jirik (Chicago, IL), Peggy O'Connor (Chicago, IL), Dori
Schaer (Chicago, IL), Jaime Rizzie (Chicago, IL), Gabrielle
Klugman (Chicago, IL), Ryan Jacobson (Chicago, IL)
INTRODUCTION: ALS is a devastating, progressive, and fatal
neuromuscular disease. The management of this disease in
undocumented immigrants is rife with unique situations and
challenges.
OBJECTIVE: To discuss and educate on approaches to
effective multidisciplinary neuromuscular care in
undocumented immigrants, a vulnerable population with unmet
need.
METHODS: A descriptive case discussion.
RESULTS: Four undocumented immigrant ALS patients were
seen at Rush University Medical Center between September
2019 and September 2021. The mean age at presentation was
39.5 years, with a mean symptom duration of 16 months at the
time of diagnosis. Three had severe dysphagia at presentation
necessitating supplemental feeding. One had severe
respiratory failure at presentation and died in the hospital with
comfort measures.
SUMMARY/CONCLUSION: At our center, this small group of
patients presented at a young age with a prolonged duration of
symptoms. Challenges to care include coverage for medical
visits and procedures, as these patients are not eligible for
Medicare or Medicaid services. Institution-specific charity
initiatives may be helpful. Tube feeding is also difficult to
obtain, as conventional patient assistance programs typically
require a social security number. Donations from care
organizations or specific companies may be sought. Significant
obstacles exist in possible tracheostomy in this population, as
financial barriers exist to skilled nursing placement and other
needs. At visits, a trained language interpreter can aid
communication if needed. A thoughtful, multidisciplinary
approach remains the standard of care. All members of the
multidisciplinary team can take an active role in ensuring
compassionate, humane care for all those affected by
neuromuscular diseases.
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REHABILITATION AND RECOVERY OF ACUTE THIAMINE
DEFICIENCY NEUROPATHY: A CASE REPORT

John Gilmer (Spokane Valley, WA), Christopher Meadows
(Spokane, WA)
CASE REPORT: A 43-year-old male with acute thiamine
deficiency neuropathy initially presented to a community
hospital with a 3-week history of gradually worsening 4-limb
weakness, paraesthesias, and hoarseness. This was
accompanied by nausea, vomiting, and decreased oral intake.
His medical history was notable for anxiety, obstructive sleep
apnea on continuous positive airway pressure at home, and
class 2 obesity. He was functionally independent prior to these
symptoms. The patient had undergone a sleeve gastrectomy 3
months prior in Mexico. We reviewed the patient’s
rehabilitation course from acute hospitalization, throughout
inpatient rehabilitation, and eventual outpatient followup.
Needle EMG demonstrated a length-dependent, sensorimotor
axonal peripheral neuropathy predominantly involving the lower
limbs with a unique characteristic of proximal greater than
distal pattern of denervation. Outpatient follow-up at
approximately 3 months showed a relatively prolonged pattern
of recovery. While the presenting clinical features of thiamine
deficiency neuropathy have been described, the prognosis and
rehabilitation course of this condition remains uncharacterized.
Furthermore, this case shows a distinguished pattern of
neuropathy that may be due to the acute nature of his thiamine
deficiency which differs from the more commonly seen patterns
in chronic thiamine deficiency.
SUMMARY/CONCLUSION: This case serves as an example of
the possible variation in neuropathy related to acute versus
chronic thiamine deficiency and the prolonged recovery that
may be expected with thiamine deficiency neuropathy.
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ELECTRICAL IMPEDANCE MYOGRAPHY IN NORMAL
VOLUNTEERS

Michelle Offit (Washington, DC), Hadi Mohammad Khanli
(Pasadena, CA), Tianxia Wu (Bethesda, MD), Tanya Lehky
(Bethesda, MD)
INTRODUCTION: Electrical impedance myography (EIM) is a
noninvasive technique being used in clinical studies to
characterize muscle by phase, reactance, and resistance
following the application of a low intensity current. It has been
implemented in clinical studies for ALS and Duchenne
muscular dystrophy.
OBJECTIVE: To obtain EIM data from healthy volunteers
(HVs) for the development of normative data for the laboratory.
To compare EIM with muscle ultrasound data.
METHODS: HVs were enrolled in the protocol NCT01900132,
“EIM: Natural History Studies in Neuromuscular Disorders and
Healthy Volunteers.” Four arm muscles and 4 leg muscles
were evaluated using a hand-held EIM device with Sensor P/N
20-0045 (Myolex, Inc). Individual muscles were evaluated,
along with the averages for all 8 muscles, the 4 upper extremity
muscles, and the 4 lower extremity muscles. Inter- and intrarate reliability was obtained on a subset of HVs. Ultrasound
studies on muscle thickness and elastography were also
performed on a subset of HVs.
RESULTS: The 8-muscle average EIM mean and standard
deviation (n=33) was 14.79±3.34 for phase, 6.94±1.67 for
reactance, and 27.95±7.93 for resistance. There was good to
excellent inter-rater (intraclass correlation coefficient
[ICC]=0.900, 95%CI 0.779-0.957) and intra-rater reliability
(ICC=0.949, 95%CI 0.884-0.979) for 8-muscle average EIM
(n=22). Similar ICC values were found for the individual muscle
evaluations. Pearson and Spearman correlation analysis did
not show an association between EIM and muscle thickness.
SUMMARY/CONCLUSION: EIM is a reproducible measure of
muscle physiology. Normative values from HVs allow us to
gain a better understanding how EIM may differ in diseased
muscle.
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INTRAVENOUS IMMUNOGLOBULIN THERAPY IN
PATIENTS WITH CHRONIC INFLAMMATORY
DEMYELINATING POLYNEUROPATHY: A SYSTEMATIC
LITERATURE REVIEW

Colin Anderson-Smits (Cambridge, MA), Sarah Mitchell
(Greater Manchester, United Kingdom), Emma Hawe (Greater
Manchester, United Kingdom), Louise Hartley (Greater
Manchester, United Kingdom)
INTRODUCTION: IVIg and systemic corticosteroids (SCs)
represent first-line treatment options for chronic inflammatory
demyelinating polyneuropathy (CIDP), with plasma exchange
(PLEX) considered if these therapies fail.
OBJECTIVE: To systematically summarize published
randomized controlled trials (RCTs) on IVIg use (versus
placebo, SCs, or PLEX) in CIDP.
METHODS: The MEDLINE, Embase, BioSciences Information
Service, and Cochrane Library electronic databases (inceptionMarch 2020) and selected congress, society, key health
technology assessment, and regulatory websites (2017-2020)
were systematically searched. Identified articles were screened
using pre-specified criteria. Efficacy, safety, and health-related
quality-of-life (HRQoL) outcomes data were extracted and
descriptively summarized.
RESULTS: Five placebo-controlled and 5 head-to-head
comparison studies (2 versus other IVIg therapies, 2 versus
SCs, 1 versus PLEX) were identified. Across RCTs, IVIg was
administered at 0.4-2 g/kg over 1 day to 9 weeks, or as 50 or
100 g/L infusions. Versus placebo, IVIg generally led to
significant improvements (p≤0.035) in disability, muscle
strength, nerve conduction, and HRQoL outcomes where
reported. Different IVIg therapies generally showed equivalent
efficacy regarding disability measures. Versus other CIDP
treatments, no significant differences were identified between
IVIg and SCs (for disability and most muscle strength/HRQoL
outcomes) or between IVIg and PLEX (disability outcomes).
Across RCTs, adverse events with IVIg were mostly mild.
SUMMARY/CONCLUSION: IVIg use significantly improved
disease symptoms and HRQoL measures versus placebo and
showed a favorable safety profile. Head-to-head comparisons
demonstrated no meaningful differences between therapies in
efficacy or HRQoL outcomes.
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SAFETY, EFFICACY, AND PHARMACOKINETICS OF ARGX117 IN ADULTS WITH MULTIFOCAL MOTOR
NEUROPATHY: A GLOBAL, MULTICENTER, PLACEBOCONTROLLED PHASE 2 STUDY (ARDA)

Jeffrey Allen (Minneapolis, MN), Eduardo Nobile-Orazio
(Rozzano, Italy), Stojan Peric (Belgrade, Serbia), Hans
Katzberg (Toronto, Canada), Stéphanie Cadour (Ghent,
Belgium), Inge Van de Walle (Ghent, Belgium), Iris Van
Hoomissen (Ghent, Belgium), Olivier Van de Steen (Ghent,
Belgium), W. Ludo van der Pol (Utrecht, Netherlands)
INTRODUCTION: Multifocal motor neuropathy (MMN) is a
chronic, immune-mediated neuropathy characterized by
progressive asymmetric weakness predominantly affecting the
distal upper limbs. MMN is often associated with antiganglioside M1 IgM antibodies targeting the axolemma at the
node of Ranvier, leading to activation of the classical
complement pathway which drives subsequent damage to the
axon. IVIg is the only proven effective therapy. ARGX-117 is a
novel monoclonal antibody that inhibits complement factor 2
(C2). Using an in vitro model for MMN, ARGX-117 was shown
to block IgM-mediated classical pathway complement
activation on both motor neurons and Schwann cells. This
phase 2, multicenter, randomized, placebo-controlled, parallelgroup study (ARDA, NCT05225675) will assess the safety,
efficacy, pharmacokinetics (PK), and pharmacodynamics (PD)
of ARGX-117 in adults with MMN.
METHODS: Forty-eight participants will be recruited and
assigned to 1 of 2 dosing cohorts (24 participants each) and
randomized 2:1 to receive either ARGX-117 or placebo. Key
inclusion criteria include: diagnosis of probable or definite
MMN per 2010 European Federation of Neurological
Societies/Peripheral Nerve Society guidelines, stable IVIg
regimen, and IVIg treatment dependency. The primary
objective is safety based on adverse event monitoring and
other assessments. Secondary objectives include assessment
of efficacy measured as strength and functional disability, PK,
PD (C2 and CH50), and immunogenicity of ARGX-117. After
completing the 16-week treatment, participants may enroll in
an open-label extension study, or enter the safety followup
period.
CONCLUSIONS: This ongoing phase 2 study will assess the
safety and efficacy of ARGX-117 in participants with MMN and
will direct future studies in this population.
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POST-ELECTROCUTION PERIOPHERAL NEUROPATHY: A
CLINICAL-ELECTROPHYSIOLOGICAL STUDY
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Mrinal Acharya (Kharagpur, India)

DIAGNOSTIC VALUE OF MEDIAN NERVE CONDUCTION
VELOCITY ACROSS THE WRIST IN CARPAL TUNNEL
SYNDROME

INTRODUCTION: Neurological impairment is prevalent in
patients who have experienced electrocution and may vary in
clinical manifestation. Electric currents can lead to tissue injury
by their direct impact and conversion of electric energy into
thermal energy. Sequelae might be immediate or delayed,
ranging from trivial and transitory to permanent and
debilitating. Peripheral neuropathies, seizures, CNS
complications, and autonomic disturbances are a few common
neurologic sequelae of electrocution injuries.

INTRODUCTION: CTS is the most prevalent type of nerve
entrapment amongst patients. At present, EDX studies have
been considered as the gold standard in diagnosis and
detection of the CTS. However, there has been no clear cutoff
in terms of the diagnostic value of the median nerve conduction
velocity across the carpal tunnel area in patients with CTS.

CASE REPORT: In this series, we describe 25 patients who
present with peripheral nerve symptoms after electrocution. Of
those, 17 had immediate onset and 8 delayed, 13 were
progressive and 10 recovered over a period of 12 months.
History of loss of consciousness was present in 7. Thermal
injury marks were present in all 25. Sensory symptoms were
present in 23, and 5 patients presented with muscle weakness,
1 of which had muscle atrophy. Deep tendon reflexes were
normal in 13, decreased in 11, and exaggerated in 1. Three
patients had compartment syndrome. Of the 25, 14 presented
with mononeuropathy, 6 with multiple nerve involvement in a
single limb, 3 with a radiculopathy-like presentation, and 2 with
a brachial plexus involvement. Electrophysiological studies
revealed decreased compound muscle action potentials in all
15 patients, decreased nerve conduction velocity in 12, and
increased latency in 15. Reduced sensory nerve action
potentials were found in 17. Patients who recovered
demonstrated a demyelinating pattern on EDX examinations.
CONCLUSION: After an electrical injury, neurologic symptoms
should be assessed the same way as a multitrauma patient.
Injuries vary depending on the type of voltage involved and the
tissue directly affected.

Chalermpong Chewachutirungruang (Nonthaburi, Thailand),
Niksa Tanongsakmontri (Prachinburi, Thailand), Chanasak
Hathaiareerug (Bangkok, Thailand)

OBJECTIVE: To determine the cutoff point for patients’ median
nerve velocity, in order to diagnose CTS, which is determined
using electrical stimulations conducted across the carpal tunnel
area, as well as to determine the diagnostic value of median
nerve conduction velocity.
METHODS: This cross-sectional study was conducted
amongst 56 participants (106 wrists), all of whom were
outpatients at the Department of Rehabilitation Medicine at
Phramongkutklao Hospital. Their data were collected between
December 2019 and August 2020.
RESULTS: In comparison to the current standard
methodology, our study determined that the optimal cutoff point
in diagnosing CTS using the wrist to mid-palm conduction
velocity method is ≤40.26 m/s (with a sensitivity of 87% and
specificity of 86.1%) for the sensory nerve, and ≤34.83 m/s
(with a sensitivity of 87.4% and specificity of 89.7%) for the
motor nerve.
SUMMARY/CONCLUSION: Our study determined that the
optimal cutoff point for CTS diagnosis, using the wrist to midpalm electrostimulation method, is ≤40.26 m/s for the sensory
nerve, and ≤34.83 m/s for the motor nerve.
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CLINICAL, NEUROPHYSIOLOGIC, AND DIAGNOSTIC
FINDINGS IN A COHORT OF 93 SMALL FIBER
NEUROPATHY PATIENTS FROM THE ARIZONA
NEUROMUSCULAR UNBLINDED INVESTIGATIONAL
STUDY

Benn Smith (Scottsdale, AZ), Julie Khoury (Scottsdale, AZ),
Brent Goodman (Scottsdale, AZ), Anna Joseph (Scottsdale,
AZ)
INTRODUCTION: Evaluating individuals seen in a tertiary
academic neuromuscular clinic over 5-6 years, a proportion of
1001 consecutive patients were found to have small fiber
peripheral neuropathy (SFPN).
METHODS: All patients in this IRB-approved project underwent
formal neurologic history and examination, and most had a
variety of neurophysiologic testing including needle EMG,
autonomic reflex screen (ARS) and quantitative sensory testing
(QST).
RESULTS: Of the 1001 patients (mean age 56.7 years; gender
distribution 44.5% female, 55.5% male) 532 (53.1%) had
peripheral neuropathy (PN) and 93 (9.3%) SFPN. For the PN
cohort, 504 (94.7%) underwent needle EMG (63.1%
abnormal), 298 (56.0%) underwent QST (91.6% abnormal),
and 354 (66.5%) underwent ARS (56.5% abnormal). For the
SFPN cohort, 86 (94.5%) underwent needle EMG (10.5%
abnormal), 66 (72.5%) underwent QST (89.4% abnormal), and
80 (87.9%) underwent ARS (53.8% abnormal).
SUMMARY/CONCLUSION: In this cohort of 1001 patients: (1)
Patients ultimately diagnosed with SFPN usually had an
abnormal Neuropathy Impairment Score (>0) (71.0%). (2)
Patients diagnosed with SFPN (n=93) most often had normal
needle EMG studies (89.5% of 86 patients) from the
neuropathy standpoint. (3) ARS was abnormal in just over half
of SFPN patients (53.8% of 80 patients). (4) QST was more
often abnormal than ARS in patients ultimately diagnosed with
SFPN (89.4% of 66 patients). (5) In patients with PN (affecting
both large and small diameter fibers, n=532) needle EMG was
much more often abnormal than those with SFPN (63.1%
versus 10.5%), QST abnormality rates were similar (91.6%
versus 89.4%) and ARS abnormality rates were similar (56.5%
versus 53.8%).
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EFFICACY AND SAFETY OF GIVOSIRAN IN PATIENTS
WITH ACUTE HEPATIC PORPHYRIA: 36-MONTH RESULTS
OF THE PHASE 3 ENVISION RANDOMIZED CLINICAL
TRIAL

Robert Deering (Cambridge, MA), Manish Thapar
(Philadelphia, PA), Herbert Bonkovsky (Winston-Salem, NC),
Susana Monroy (Mexico City, Mexico), Gayle Ross
(Melbourne, Australia), Encarna Guillén-Navarro (Murcia,
Spain), Maria Domenica Cappellini (Milan, Italy), AnnaElizabeth Minder (Zürich, Switzerland), Shangbin Liu
(Cambridge, MA), Marianne Sweetser (Cambridge, MA), David
Kuter (Boston, MA)
INTRODUCTION: In acute hepatic porphyria (AHP), neurotoxic
heme intermediates 5-aminolevulinic acid (ALA) and
porphobilinogen (PBG) accumulate, leading to neurovisceral
attacks. In the open-label extension (OLE) of ENVISION
(NCT03338816), givosiran led to sustained clinical benefit, with
>75% of patients attack-free at 21-24 months (M).
OBJECTIVE: To report data from the ENVISION 36 M
analysis.
METHODS: ENVISION is a phase 3, randomized, placebocontrolled trial in patients ≥12 years with AHP with ≥2 attacks
requiring hospitalization, urgent care, or IV hemin at home in
the past 6 M. A 6 M double-blind (DB) period was followed by a
30 M OLE (n=93).
RESULTS: Givosiran led to sustained lowering of median
urinary ALA to near-normal levels and lowering of PBG by
>90% in the continuous givosiran and placebo crossover
groups at 36 M. Continued givosiran led to a sustained
reduction in attacks and hemin use in both groups. Proportion
of patients with 0 attacks per 3 M interval improved over the
OLE, with 86% of the continuous givosiran and 92% of the
placebo crossover groups attack-free at 33-36 M. Similarly, the
proportion of patients with 0 days of hemin use improved over
the OLE. Exploratory measures showed further improvements
in quality of life (QOL) and activities of daily living during OLE
versus DB periods. Most common treatment-related adverse
events (TEAEs) (>10%) were injection-site reactions, nausea,
and fatigue. Six patients discontinued study drug due to AEs; 4
due to TEAEs.
SUMMARY/CONCLUSION: Longterm givosiran provides
sustained benefit to patients with AHP, maintaining reduced
frequency of attacks and hemin use and further improving
physical functioning and QOL.
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A COMPARISON STUDY OF DIFFERENT IMAGING
TECHNOLOGIES IN INCLUSION BODY MYOSITIS

Anthony Ma (New Haven, CT), Bhaskar Roy (New Haven, CT)
INTRODUCTION: Electrical impedance myography (EIM),
quantitative ultrasound (QUS), and muscle MRI can reflect
muscle health and correlate well with clinical outcome
measures of inclusion body myositis (IBM). A direct
comparison between these technologies is lacking.
OBJECTIVE: To explore the relationship between EIM and
QUS measures in patients with IBM.
METHODS: We performed EIM scanning and ultrasound
imaging of extremity muscles in patients with IBM and
examined MRI images when available. Grayscale levels
(GSLs) were recorded for muscles on ultrasound images. Zscore normalization was performed for all parameter values.
EIM and GSL parameters were compared.
RESULTS: To date, we have recruited 9 patients (average age
70.3±5.7 years; 77.8% men) with IBM and 3 healthy agematched control subjects. Clinical outcome measures showed
an average IBM Functional Rating Scale score of 26.2±5.4, 6minute-walk test of 942.9±286.6 feet, grip strength of 9.5±4.6
kg, and total manual muscle testing score of 135.9±9.4.
Individuals in the healthy control group performed better with
clinical outcome measures than IBM patients. While there were
some trends, statistical significance was not achieved when
comparing between different imaging technologies. This is
likely related to small sample size. Recruitment for the study is
ongoing.
SUMMARY/CONCLUSION: EIM and QUS parameters in IBM
are related, and large-scale studies are warranted to validate
the relationship between these technologies. These relatively
cost-effective technologies may potentially serve as a
surrogate for muscle MRI to monitor IBM progression in the
clinic setting.
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DR. WALTER EICHLER: PIONEER IN NERVE CONDUCTION
STUDIES

Benedikt Pleuhs (Wauwatosa, WI), Hendrikus Krouwer
(Wauwatosa, WI), Paul Barkhaus (Whitefish Bay, WI)
INTRODUCTION: World War II obscured scientific work
conducted in Germany. In 1937, Dr. Walter Eichler (19051942) published Über die Ableitung der Aktionspotentiale von
menschlichen Nerven in situ (“On the Recording of Action
Potentials from Human nerves in Situ”). In the United States,
Hodes, Larrabee, and Germain (1948) are credited with
performing the first motor NCS. In the U.K., Dawson and Scott
reported mixed orthodromic NCSs (1949) in humans.
OBJECTIVE: To review Eichler’s paper relative to other
contemporary studies and his career at the Physiology Institute
at the University of Freiburg, Germany.
METHODS: Eichler’s publication in Zeitschrift fϋr Biologie,
1937; Bd. 98:182-214 was acquired and translated into English
by the first author (BP), a native German speaker. The third
author (PEB) went to the University of Freiburg and obtained
Dr. Eichler’s personnel file from the university archives.
RESULTS: Eichler performed recordings in 7 subjects in the
ulnar and median nerves (the leg proved to difficult). Subjects
were seated in a Faraday cage. Although different terminology
was used, he described stimulus onset, latency, rise time,
conduction velocity, and temperature influences. The amplifier
was developed by Eichler using the principle of DC voltage
amplification. He postulated that the action potentials recorded
represented both motor and sensory fibers.
CONCLUSION: It is unclear how this seminal paper came to
light. Gilliatt cited Dawson as becoming aware of it and
acknowledging Eichler’s work but details are lacking. Eichler’s
historical obscurity is also likely due to his early death.
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DIFFERENCES IN LONGTERM PROGRESSION IN
DIABETIC NEUROPATHY BETWEEN TYPE 1 AND TYPE 2
DIABETES

Hiroki Kano (Chiba, Japan), Kazumoto Shibuya (Chiba,
Japan), Tomoki Suichi (Chiba, Japan), Keigo Nakamura
(Chiba, Japan), Marie Morooka (Chiba, Japan), Ryo Otani
(Chiba, Japan), Yuya Aotsuka (Chiba, Japan), Sonoko Misawa
(Chiba, Japan), Satoshi Kuwabara (Chiba, Japan)
INTRODUCTION/OBJECTIVE: To clarify the differences of
longterm prognosis in diabetic neuropathy (DN) between type 1
and type 2 diabetes.
METHODS: We included 36 DN patients (10 with type 1, 26
with type 2 diabetes), who were followed up for at least 3
years. Neurological examination and NCSs were performed at
2 time points (the interval of the evaluations ranged from 3 to 5
years).
RESULTS: Between the type 1 and type 2 groups, there were
no significant differences in the mean age, gender, duration of
diabetes, hemoglobin A1c levels, and nerve conduction
parameters at the first examination. At the second examination,
there were no significant differences in neuropathic signs
(vibration sensation at the ankle and Achilles tendon reflexes),
state of glycemic control, F-wave latency in the median nerve,
and sensory nerve action potential amplitude in the sural
nerve. However, F-wave latencies in the tibial nerve were
significantly longer in the type 1 than in the type 2 DN patients;
the mean changes in F-wave latency between the 2 studies
were 4.3 ms in type 1, and −0.8 ms in type 2 patients (p=0.01).
CONCLUSION: Difference in longterm progression of
peripheral neuropathy in type 1 and type 2 DN patients was
most evident in tibial nerve F-wave latencies. The possible
mechanisms for more prominent neuropathy progression for
type 1 DN patients include deficiency in insulin and C-peptide
that could have neuroprotective and anti-apoptotic effects on
the peripheral nervous system.
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MAGNETIC RESONANCE IMAGING HOURGLASS-LIKE
CONSTRICTIONS ARE SENSITIVE TO NEEDLE
ELECTROMYOGRAPHY-CONFIRMED
PARSONAGE–TURNER SYNDROME

Darryl Sneag (New York, NY), Casey Urban (New York, NY),
Tim Li (New York, NY), Emily Pedrick (New York, NY), Joseph
Feinberg (New York, NY), Carlo Milani (Long Island City, NY),
Ek Tsoon Tan (New York, NY)
INTRODUCTION: Hourglass-like constrictions (HGCs) of
involved nerves/nerve fascicles in Parsonage–Turner syndrome
(PTS), or neuralgic amyotrophy (NA), have been identified for
over half a century during surgery and more recently by
ultrasound and magnetic resonance neurography (MRN).
OBJECTIVE: To determine the sensitivity of HGCs to the
clinical diagnosis of PTS/NA with needle EMG confirmation
through a retrospective review at a single-institution.
METHODS: This IRB-approved retrospective study identified
123 PTS/NA patients (70.7% male, 76.4% with confirmed pain
prodrome, 27.6% with scapular winging, median time from
symptom onset to needle EMG=148 days) with 3-Tesla MRN
performed within 90 days of needle EMG. We identified 192
nerve–muscle pairs (nerves assessed by MRN, muscles by
needle EMG). “True-PTS/NA” positive cases were defined by a
clinical diagnosis and needle EMG criteria: motor unit
recruitment (MUR) grades of “discrete” or “none” and
denervation potentials of affected muscles. One or more
HGCs, defined as focally decreased nerve caliber, or diffusely
beaded morphology, was considered “imaging-positive.”
RESULTS: We found 92 true-positives, 7 false-negatives
(FNs), 19 false-positives (FPs), and 5 true-negatives, yielding
sensitivity of 92.9% and positive predictive value (PPV) of
82.9%. All FNs involved either the long thoracic (4/7), or
anterior interosseous (3/7) nerves. Most FPs (16/19) had
denervation potentials but less severe MUR grades of
“decreased.” Nerve-by-nerve analysis showed a sensitivity of
90.4% and PPV of 82.0%.
SUMMARY/CONCLUSION: MRN demonstrates high
sensitivity of HGCs (~93%) to the clinical diagnosis of PTS/NA
with needle EMG confirmation. Limitations include possible
single institution selection bias, and MRN diagnosis primarily
by 1 radiologist with 8 years dedicated MRN experience.
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THE DIFFERENCES IN BLOOD GAS MEASURES IN
NEUROMUSCULAR VERSUS NON-NEUROMUSCULAR
RESPIRATORY FAILURE

Ahmad Abuzinadah (Jeddah, Saudi Arabia), Asma Almalki
(Jeddah, Saudi Arabia), Rinad Almuteeri (Jeddah, Saudi
Arabia), Rahaf Althalabi (Jeddah, Saudi Arabia), Hanin Sahli
(Jeddah, Saudi Arabia), Fatima Hayash (Jeddah, Saudi
Arabia), Rahaf Alrayiqi (Jeddah, Saudi Arabia), Seraj
Makkawi (Jeddah, Saudi Arabia), Alaa Moglan (Jeddah, Saudi
Arabia), Loujen Alamoudi (Jeddah, Saudi Arabia), Noof Alamri
(Riyadh, Saudi Arabia), Sultan Aljereish (Riyadh, Saudi
Arabia), Ahmed Bamaga (Jeddah, Saudi Arabia), Ahmad
Abulaban (Riyadh, Saudi Arabia), Mohammed Alanazy
(Riyadh, Saudi Arabia)
INTRODUCTION: Blood gas (BG) parameters among ICU
patients with acute neuromuscular respiratory failure (NMRF)
and non NMRF (NNMRF) has not being defined or compared
in the literature.
OBJECTIVE: To define and compare the arterial BG (ABG)
parameters among NMRF versus NNMRF.
METHODS: In this retrospective study, we collected the
following parameters (pH, PaCO2, PaO2 and HCO3) from the
first performed ABG for patients admitted to ICU with acute
respiratory failure. The primary outcome was to define and
compare the ABG parameters among NMRF versus NNMRF.
NMRF included ALS, myasthenia gravis and Guillain–Barré
syndrome. The secondary outcome was to compare ABG
parameters between different underlying categories of acute
respiratory failure, including NMRF, primary pulmonary disease
(PPD) (chronic obstructive pulmonary disease, bronchial
asthma and bronchiectasis), pneumonia and pulmonary
edema.
RESULTS: A total of 287 patients (69 NMRF patients) were
included. The median (IQR) of age was 51 (34-62), 63 (50-74)
and male (56.5%, 55%) for NMRF and NNMRF, respectively.
The median (IQR) of ABG parameters among NMRF versus
NNMRF were pH [7.39 (7.32-7.43), 7.33 (7.22-7.39), p<0.001],
PaCO2 [41.5 (35.3-49.6), 43.95 (35.9-62),p=0.13], PaO2 [86.6
(70.8-116), 78.65 (64.35-97.7), p=0.01], and HCO3 [24.85
(22.9-27.8, 23.4 (19.4-26.8), p=0.006], respectively. For the
secondary analysis, primary pulmonary diseases had higher
level of PaCo2 versus NMRF; (63.25 (46-77.25) versus 41.5
(35.3-49.6), p<0.001).
CONCLUSION: NMRF have different pattern of ABG changes
when compared to NNMRF. NMRF have less drop in PaO2 as
compared to NNMRF and when compared to PPD, NMRF
have less raise in PaCO2.
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FIBULAR NEUROPATHY IN NON-INTENSIVE CARE UNIT
PATIENT AFTER COVID-19 INFECTION: A CASE REPORT

Carlos Wagner Pereira Jr. (Belo Horizonte, Brazil), Enio
Alberto Comerlato (Brasília, Brazil), Patricia Lago dos Santos
Madureira (Brasília, Brazil), Denise Lima Medeiros de Melo
(Brasília, Brazil)
INTRODUCTION/BACKGROUND: During 2021, our
neurophysiology service received more than 400 patients with
complaints related to complications from COVID-19 infection.
The degree of severity of the patients was quite diverse, some
of them not requiring hospitalization and others requiring
advanced life support. In this case report, we selected a patient
who presented mild respiratory symptoms of the infection but a
few weeks later developed a peripheral neuropathy.
CASE REPORT: In January 2021, a 56-year-old woman
complained of headache, cough and fever lasting about 3
days. She spent 8 days in the ward and used oxygen through a
nasal catheter. She was discharged on January 23, 2021. She
improved from her respiratory symptoms, but at the end of
February 2021 she noted paresthesia in the dorsum of her right
foot. He was referred to our hospital of physical medicine and
rehabilitation (Sarah Brasília) to perform needle EMG and
NCSs. As a result, the sensory nerve action potential of the
right superficial peroneal nerve was asymmetric. In the needle
EMG analysis, right anterior tibialis and right peroneus longus
muscles were normal. There was no evidence of acute
denervation.
SUMMARY/CONCLUSION: In this case, as the symptoms
started after and not during the period of hospitalization for
COVID-19, perhaps the extrinsic compressive mechanism by
positioning the legs is not the cause of nerve damage. Thus,
this patient most likely presented peripheral neuropathy in a
context of post-COVID syndrome.
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SENSORIMOTOR AXONAL POLYNEUROPATHY IN 32YEAR-OLD FEMALE WITH HISTORY OF NITROUS OXIDE
ABUSE

Sparsh Ray (Lubbock, TX), Kevin Chin (Amarillo, TX), John
Norbury (Lubbock, TX)
INTRODUCTION/BACKGROUND: Nitrous oxide (NO) is a
gaseous agent used for aerosol canisters, automobiles and
sedation in medical procedures. Due to its euphoric, anxiolytic
and analgesic properties, NO has a high potential for abuse. It
has been shown to have neurological side effects, more
specifically an axonal rather than demyelinating neuropathy.
The toxicity lies in its ability to precipitate a vitamin B12
deficiency, confirmed by elevated levels of methylmalonyl CoA
and homocysteine.
CASE REPORT: A 32-year-old female with a past medical
history of lumbar spine pain since 2019 presented to the EDX
clinic with decreased sensation in both legs and possible
weakness. An x-ray from nine days prior showed degenerative
joint disease at T11/12 and T12/L1, foraminal narrowing and
degenerative disc narrowing at L5/S1. With a prior history of
NO abuse, alcohol use and metabolic syndrome, the patient
states abstaining from alcohol and nitrous oxide for over 9
months, smoked 4-5 packs/day, and decreased grain and
processed foods intake. EDX studies demonstrated a lengthdependent sensorimotor axonal polyneuropathy with no
demyelinating features, manifested by low motor amplitudes
and slowed velocities which were not in the demyelinating
range. No sensory responses could be elicited.
SUMMARY/CONCLUSION: In younger patients presenting
with a sensorimotor axonal polyneuropathy, a careful
medical/social history should include a specific inquiry about
previous NO abuse. Neurologic toxicity is linked with patients
who abuse NO. This case suggests that these
polyneuropathies can be quite severe and improve following
cessation. Note: The average age of chronic nitrous oxide
abuse was 21 years old.
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AUTONOMIC NEUROPATHY AS A PREDICTOR OF
MORBIDITY AND MORTALITY IN PEOPLE LIVING WITH
HIV: A RETROSPECTIVE, LONGITUDINAL COHORT STUDY

ELECTROPHYSIOLOGICAL FINDINGS OF CARPAL
TUNNEL SYNDROME IN TRANSTHYRETIN INHERITED
AMYLOIDOSIS

Patrick Kwon (Brooklyn, NY), Steven Lawrence (New York,
NY), Alexander Figueroa (Dallas, TX), Jessica Robinson-Papp
(Westport, CT)

Amanda Peltier (Brentwood, TN), Urvi Desai (Charlotte, NC),
Hristelina Ilieva (Philadelphia, PA), James Eyer (Nashville,
TN)

INTRODUCTION: HIV-associated autonomic neuropathy (HIVAN) is common, however, its clinical impact is unclear.

INTRODUCTION: Carpal Tunnel Syndrome (CTS) is a
prominent and often early feature of transthyretin (TTR)
inherited amyloidosis.

OBJECTIVE: To evaluate whether HIV-AN is predictive of
important adverse clinical outcomes.
METHODS: The electronic medical records of 114 HIVinfected participants who underwent autonomic function tests
between April 2011 and August 2012 were reviewed. The
cohort was stratified into those who had no or mild autonomic
neuropathy (HIV-AN [-], CASS</=3) and those with moderate
or severe autonomic neuropathy (HIV-AN [+], (CASS>3). The
primary outcome was a composite of the incidence of death
from any cause, new major cardiovascular or cerebrovascular
event, or development of severe renal or hepatic disease. Time
to event analysis was performed using Kaplan-Meier analysis
and multivariate Cox proportional hazards regression models.
RESULTS: The HIV-AN[+] group (n=42) was significantly
associated with the presence of hypertension, higher HIV-1
viral load and more abnormal liver function. Seventeen
(40.48%) events occurred in the HIV-AN[+] group, and 11
(15.94%) occurred in the HIV-AN[-] group. Six (14.29%)
cardiac events occurred in the HIV-AN[+] group, whereas 1
(1.45%) occurred in the HIV-AN[-] group. The other subgroups
of the composite outcome had a similar trend. The adjusted
Cox proportional hazards model showed that the presence of
HIV-AN predicted our composite outcome (HR 3.60, CI 1.508.60).
SUMMARY/CONCLUSION: These findings suggest that HIVAN is associated with the development of severe morbidity and
mortality in people living with HIV. People living with HIV with
autonomic neuropathy may benefit from closer cardiac, renal,
and hepatic surveillance.

OBJECTIVE: To determine whether there are specific features
of electrophysiological findings in CTS in TTR amyloidosis
compared to control patients with CTS.
METHODS: Patients with V122I TTR mutations were evaluated
at 3 sites, and data was collected for median sensory, motor,
and for comparison, ulnar sensory and motor studies. Data
from control patients referred for CTS were used for
comparison.
RESULTS: Twenty-eight V122I patients and 26 control patients
were studied. There were no significant differences in right or
left median latencies or amplitudes between TTR and control
patients. TTR patients were more likely to have CTS present in
the left hand, and had significantly greater abnormalities in
comparison ulnar motor studies. TTR patients’ mean right
median sensory amplitude was 13.7±6.0 µV versus the control
14.4±14.4 µV. TTR patients’ mean right median motor
amplitude was 6.0±2.4 mV versus the control of 6.9±3.7 mV.
TTR patients’ left mean median motor amplitude was 6.5±3.4
mV versus control patients’ 7.0±3.9 mV.
SUMMARY/CONCLUSION: TTR patients differed from control
patients by having a greater number of bilateral or left CTS
present. There was no significant difference in latency or
amplitudes, but abnormalities in ulnar motor studies were
common in TTR patients. Further evaluation of specific
features may be helpful in identifying patients for treatment.
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CLINICAL AND LABORATORY FINDINGS OF PATIENTS
WITH FIBROMYALGIA AND SMALL FIBER NEUROPATHY

EARLY PREDOMINANT INFLAMMATORY MYOPATHY IN EJ
ANTISYNTHETASE SYNDROME

Farid Khasiyev (St. Louis, MO), Jafar Kafaie (St. Louis, MO)

Robin Warner (New York, NY), Derrece Reid (Melville, NY)

INTRODUCTION: The pathophysiology of fibromyalgia (FM) is
not well understood. Additionally, several studies have reported
clinical symptoms and biopsy findings overlapping with small
fiber neuropathy (SFN) diagnosis in patients with FM. The
mechanism of FM and its relationship with SFN remains a
matter of debate.

INTRODUCTION/BACKGROUND: Myopathy is usually a late
manifestation of antisynthetase syndrome and is steroidresponsive, however in our case it occurred earlier.

OBJECTIVE: To investigate the characteristics of SFN in FM
patients and compare them with SFN patients without FM.
METHODS: We retrospectively evaluated both groups’
demographic characteristics, clinical presentation,
comorbidities, laboratory, biopsy and electrophysiologic
findings. We used the chi-square test for categorical and the ttest for continuous variables.
RESULTS: Forty-three (43%) out of 100 patients had a
confirmed diagnosis of FM. No difference was observed in the
demographic characteristics of these groups. FM patients had
a significantly higher prevalence of inflammatory bowel
syndrome (37.2% versus 7%, p=0.0002), autoimmune
diseases (41.9% versus 17.5%, p=0.007), prior psychiatric
diagnosis (81.4% versus 47.4%, p=0.001) and migraine
headaches (65.1% versus 35.1%, p=0.003). Gastrointestinal
symptoms such as constipation or diarrhea (55.8% versus
33.3%, p=0.03) and orthostasis (69.8% versus 42.1%,
p=0.006) were significantly higher in FM patients. Laboratory
findings were significant for vitamin B12 deficiency (25%
versus 8%, p=0.03), elevated levels of erythrocyte
sedimentation (ESR) (58.1% versus 14%, p=0.00002) and Creactive protein (CRP) (48.8% versus 8.8%, p=0.001) in FM
patients. No similar association was found in the distribution of
autoantibodies, needle EMG/NCSs or skin biopsy findings.
SUMMARY/CONCLUSION: Our findings showed a difference
in comorbidities, presenting symptoms and laboratory findings
in patients with FM. These findings might be indicative of the
distinctive pathophysiology of FM.

CASE REPORT: A 50-year-old male presented with 2 years of
proximal leg weakness and red papular rash. He improved on
prednisone. He later required a wheelchair and had intermittent
aches, fever and periorbital edema. After extensive workup, a
myositis panel revealed positive EJ autoantibodies. The patient
was diagnosed with EJ-antibody antisynthetase syndrome. He
was treated with cyclosporine and improved significantly.
SUMMARY/CONCLUSION: It is important to consider
antisynthetase syndrome in patients presenting with
inflammatory myopathy.
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SLEEP QUALITY IN PATIENTS WITH DUCHENNE
MUSCULAR DYSTROPHY: A QUESTIONNAIRE-BASED
STUDY

EOSINOPHILIC GRANULOMATOSIS WITH POLYANGIITIS
(CHURG–STRAUSS) AND MONONEURITIS MULTIPLEX: A
CASE REPORT

Ahmed Bamaga (Jeddah, Saudi Arabia), Ahmad Abuzinadah
(Jeddah, Saudi Arabia), Lama Alqarni (Jeddah, Saudi Arabia)

Daniel Manrique Hernandez (Bogotá, Colombia), Claudia
Pena (Bogotá, Colombia)

INTRODUCTION: Duchenne muscular dystrophy (DMD) is the
most common hereditary neuromuscular disease. DMD
patients are at high risk to develop sleep breathing disorders,
including obstructive sleep apnea and sleep-related
hypoventilation. Snoring, morning headaches,
hypersomnolence, lethargy, weariness, non-restorative sleep,
sleep-related hyperhidrosis and focus problems are some of
the clinical signs. Several studies have assessed the sleep
quality in DMD; however, only a few have been conducted in
Saudi Arabia.

INTRODUCTION/BACKGROUND: Eosinophilic
granulomatosis with polyangiitis (EGPA) or Churg–Strauss
syndrome, is a rare cause of vasculitis neuropathy. Although
potentially fatal, it is diagnosable and treatable. The presence
of chronic airway inflammation with peripheral neuropathy in a
patient suspects this diagnosis. In this case report, a patient
was presented with EGPA developing multiple
mononeuropathy with associated axonal injury that improved
with the administration of steroids.

OBJECTIVE: To determine the sleep quality in boys and
teenagers with DMD at King Abdulaziz University Hospital.
METHODS: Retrospective record review – cross sectional
using previously validated pediatric sleep quality questionnaire.
RESULTS: Parents of 50 DMD patients were contacted, and
pre-validated pediatric sleep quality questionnaires were used.
The mean age was 9 years (with a range of 3 to 17 years of
age) 29% of all patients have a body mass index (BMI) more
than 30. Twenty-nine percent (14 patients) reported snoring
more than half of the time and only 50% of those snores all the
time (7 patients). None of the families reported breathing
cessation during sleep, although 12% reported occasional
shortness of breathing. Sixteen percent reported daytime
sleepiness and 13% reported early morning headaches.
SUMMARY/CONCLUSION: This study shows that sleep
related disorders are relatively common in DMD patients. Sleep
studies should be part of the standard of care for DMD
patients. Based on result of this study, we have selected the
patients with positive symptoms to do sleep studies in our
center.

CASE REPORT: A 61-year-old male patient presented with a
history of hyper eosinophilic syndrome, hypertension, asthma,
COPD, benign prostatic hyperplasia, diverticular disease and
gastritis. He was admitted to the ER on Dec. 22, 2021 for 4
months of symptoms beginning with left lower pain, electricallike sensations and numbness, which migrated to the left upper
limb with loss of strength, and finally migrated to the right lower
limb with exacerbation of pain on support and mobilization.
NCS reports that a combination of fibers motor and sensory are
involved, predominantly in the lower limbs. Needle EMG shows
an asymmetric neuropathic pattern in muscles of the lower
limbs and muscles innervated by the left radial nerve. The
patient was diagnosed with broncho-obstructive syndrome,
eosinophilia greater than 10%, multiple mononeuropathy with
axonal injury, vasculitis and eosinophilic granulomatosis with
polyangiitis diagnostic, and after management with corticoid
pulses experienced improved neuropathic symptoms.
SUMMARY/CONCLUSION: To date, no reports have been
published in our setting on the development of
mononeuropathy multiplex due to EGPA. This report illustrates
the utility of EDX studies along with autoimmunity testing and
clinical findings in the diagnosis of this pathology.
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THE TEACHING OF ELECTRODIAGNOSTIC MEDICINE IN
REHABILITATION MEDICINE RESIDENCIES IN MEXICO:
CURRENT SITUATION AND CHALLENGES

José De Jesús González-Jaime (Guadalajara, Mexico)
INTRODUCTION: EDX medicine is important for the diagnosis
and treatment of patients with neuromuscular diseases. These
are “operator dependent,” with influences induced during
residence. Each campus designs its training according to its
educational and assistance demands, resulting in a great
variability in the quality of the studies.
OBJECTIVE: To determine the state of EDX teaching in
Mexico and propose opportunities for improvement.
METHODS: A 22-question survey was shared with 101
resident rehabilitation physicians in the country.
RESULTS: There is the conviction that EDX is an important
part of the profile of the physiatrist, and it was found that there
is great variability between the programs. In 63% of the
locations, the electrodiagnosis coordinators do not have high
specialization, and 22% of the programs do not have laboratory
studies with exclusive dedication. Sixty-one percent do not
have sufficient equipment or software, and 24% included IOM
training and 21% included neuromuscular ultrasound. Most of
the thematic content was covered in only 11% of programs,
with 42% rotating after less than 6 months, 57% that do not
carry out hospitalized studies and 55% carry out less than 200
studies in their residence. Ninety-one percent agreed that a
related certification existed.
SUMMARY/CONCLUSION: It is important to formulate a
consistent, high-quality referral program. Highly specialized
programs must be developed, promoting a stay of at least 6
months, completion of at least 200 studies and a certification
by a Mexican Council of EDX skills. This will encourage the
formation and development of this field in developing countries,
such as Mexico.
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ULTRASONOGRAPHIC PERIPHERAL NERVE
ENLARGEMENT IN AXONAL POLYNEUROPATHIES

Ryan Castoro (Detroit, MI), Luke Geierman (Woodhaven, MI),
Arthur Yan (Detroit, MI), Chris Andriano (Detroit, MI)
INTRODUCTION: Ultrasonographic nerve enlargement in
axonal polyneuropathies has been reported, but is not well
defined in the literature.
OBJECTIVE: To determine if ultrasonographic nerve
enlargement is present in axonal polyneuropathies through
studying well-controlled, highly phenotyped individuals with
axonal polyneuropathies.
METHODS: We performed high-resolution ultrasound (20
mHz) of the median and ulnar nerves in the digits, palm, distal
wrist and forearm to measure cross sectional area (CSA). We
enrolled 14 individuals with thoroughly evaluated chronic
idiopathic polyneuropathy (CIAPN) and 10 individuals with
axonal variants of Charcot-Marie-Tooth disease (aCMT)
disease, along with 46 control subjects.
RESULTS: In individuals with CIAPN we found that the
average CSA was significantly enlarged compared to control
patients in the median lateral digital (p=0.001) and palmar
nerves (p=0.022) as well as the ulnar lateral digital nerve
(p=0.002). However, no significant average cross sectional
enlargement was seen at the distal wrists nor in the forearm.
Although 2 individuals had enlargement in the median at the
distal wrist crease when compared to 95th percentile of control,
all with wrist to forearm ratios greater than 2.0 consistent with
CTS. In aCMT, we found no statistically significant
enlargement in any measurements, however 2 individuals were
determined to have enlargement when compared to normal in
all nerves.
SUMMARY/CONCLUSION: Peripheral nerve enlargement is
more frequent in patients with chronic idiopathic axonal
polyneuropathy than inherited axonal variants. This
enlargement is significantly more frequent in the digits, palms,
and wrist than in the forearm. This pattern suggests a
physiologic length-dependent pattern of enlargement, which
has not been previously described.
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A FAMILY WITH NEUROPATHIES AND A NOVEL MFN2
VARIANT

HOW DOES MODE OF REFERRAL TO THE EMG
LABORATORY IMPACT TEST RESULTS?

Leah Miller (Burlington, VT), Noah Kolb (Charlotte, VT)

Hebatallah Rashed (Cairo, Egypt)

INTRODUCTION/BACKGROUND: The axonal subtype of
Charcot–Marie–Tooth disease type 2A (CMT2A) is commonly
caused by dominant mutations in MFN2, which encodes a
protein involved in mitochondrial dynamics and axonal
transport. Over 100 variants in MFN2 are reportedly
pathogenic. MFN2 dysfunction yields heterogenous
neuropathies, including optic atrophy, dysautonomia, and
diaphragmatic/airway dysfunction.

INTRODUCTION: Referral sheets often contain limited
information. Ideally, referrals for EDX evaluation should include
sufficient information for the EDX consultant to properly choose
their tools.

CASE REPORT: A 52-year-old man presented with a 10-year
history of burning forefoot dysesthesias and orthostasis.
Examination revealed reduced sensation to light touch and
pinprick distally with preserved strength/reflexes. Needle
EMG/NCSs demonstrated mild, symmetric axonal
polyneuropathy. Autonomic testing revealed orthostatic
tachycardia and postganglionic sudomotor dysfunction.
Laboratory evaluation for common causes of neuropathy was
negative. He re-presented at age 55 with increasing
pain/numbness, worsening orthostasis, and syncope.
Examination and needle EMG/NCSs confirmed progression of
axonal sensorimotor polyneuropathy. Family history revealed
similar symptoms in his mother and sister. All 3 reported
subacute visual disturbances. Targeted gene sequencing of
the proband returned heterozygous variants of uncertain
significance (VUS) in 3 genes: KIF1A (c.3584G>A;
p.Arg1195His), MFN2 (c.1979C>A; pAla660Asp), and
PLEKHG5 (c.823G>A; pGly275Ser). Confirmatory familial
testing revealed identical variants in his mother, and both
MFN2 and PLEKHG5 variants in his sister. Recessivelyinherited PLEKHG5 is inconsistent with this pedigree.
Functional protein modeling indicated that this MFN2 variant
would likely alter protein function, making it the most likely
punitive mutation.
SUMMARY/CONCLUSION: This case illustrates a utility of
targeted multigene panels and VUS resolution programs in the
molecular diagnosis of inherited neuropathies. Family studies
can help establish genotype–phenotype correlations in MFN2related disease. This polymorphism is being considered for
reclassification as pathogenic.
Leah Miller, BS
Medical Student Research Award Recipient

OBJECTIVE: To correlate the mode of referral to the EMG
laboratory with test results.
METHODS: This is a prospective study of patients referred to
our laboratory between 01/01/2019 and 01/01/2022.
RESULTS: Of 406 needle EMG examinations included, 65%
came in with a specific referral showing proper description of
the case and possible differential diagnoses, while 35% came
in with a nonspecific referral. Examples of nonspecific referrals
were generalized pain, weakness, tenderness, edema, or the
request for a needle EMG study for a specific limb (or the 4
limbs) without clarifying the reason or stating a differential
diagnosis. The most common specialties that referred patients
with a nonspecific diagnosis were orthopedics (43% of their
referrals) followed by internal medicine (44%), rheumatology
(40%), and lastly neurology (29%); 43% of self-referrals were
also nonspecific. Most of the patients with specific referrals
showed an abnormality in their studies (85%), while most of
these with nonspecific referrals had normal studies (60%).
SUMMARY/CONCLUSION: We recommend that referral to the
EMG laboratory should be specific, indicating possible
differential diagnoses, or at least a proper description of the
symptoms and signs of patients to enable performance of the
correct study to help reach the proper diagnosis.

158
MYASTHENIA GRAVIS PATIENTS WITH COVID-19
INFECTION AND RECENT RITUXIMAB THERAPY - A
PROGNOSTIC FACTOR FOR READMISSION?

Ronak Trivedi (North Brunswick, NJ), Muhammed Ors (South
Orange, NJ), Mustafa Jaffry (Edison, NJ), Mohsen Ahmed
(Kearny, NJ), Brian Sun (Harrison, NJ), Kranthi Mandava
(Highland Park, NJ), Nizar Souayah (Westfield, NJ)
INTRODUCTION: Recent observational studies have not
clearly investigated the effect of COVID-19 infection on the
outcomes of myasthenia gravis (MG) patients.
OBJECTIVE: To investigate the outcomes of MG patients with
and without COVID-19 infection.
METHODS: Utilizing a dataset from a single urban tertiary care
hospital, MG patients were identified from pre-COVID (PC-MG)
and during-COVID periods: February 2019-February 2020
(16,993 total admissions) and March 2020-March 2021 (17,230
total admissions). Outcomes were compared in those with
(COVID-MG) and without COVID-19 (NC-MG).
RESULTS: For the PC-MG, NC-MG, and COVID-MG groups,
8, 11, and 7 admissions, respectively, were identified. The
incidence of MG patient admissions was higher during COVID
versus pre-COVID (0.10% versus 0.047%). No difference was
found in hospital length of stay in days for PC-MG, NC-MG,
and COVID-MG groups (6, 9, 15, p=0.36). Discharge to home
was significantly higher in the COVID-MG group compared to
NC-MG (85.7% and 36.4%, p=0.04). Mortality occurred in 1/7
(14.3%) of COVID-MG admissions but in no other group
(p=0.2). The COVID-MG patient who died was the only one
anti-muscle specific kinase (MuSK) positive (p=0.02). There
was a significant difference in 30-day readmission in MG
patients with COVID who had rituximab therapy in the last year
compared to MG patients without COVID and rituximab
(OR=18, 95%CI [1.24, 260.92]).
SUMMARY/CONCLUSION: Rituximab therapy in COVID-MG
patients may increase the risk of 30-day readmission. Future
studies are needed to study the anti-MuSK positive COVID
prognosis in MG patients.
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CLINICAL–RADIOLOGICAL MISMATCH IN FEMALE
CARRIERS OF DUCHENNE MUSCULAR DYSTROPHY

Yuyao Sun (Durham, NC), Karen Shellenbarger (Worcester,
MA), Brenda Wong (Worcester, MA)
INTRODUCTION/BACKGROUND: Muscle MRI (mMRI) has
been proved to be a reliable biomarker of disease severity and
progression in patients with Duchenne and Becker muscular
dystrophy (DMD/BMD). Although up to 20% of female carriers
of DMD/BMD experience symptoms, there is a paucity of data
on mMRI in this patient group.
CASE REPORT: A 58-year-old female DMD carrier initially
presented in 2020 with a 3-year history of slowly progressive
symmetric pelvic girdle weakness since age 53. She was
known to be a female DMD carrier at age 26 by linkage
analysis when her brother lost ambulation at age 10 and
deceased at age 21 due to cardiopulmonary dysfunction.
Genetic testing of this patient revealed deletion of exons 51-55
of the dystrophin gene. X inactivation study was not informative
as she is homozygous for the polymorphic androgen receptor
gene locus analyzed. On examination, she had a normal
manual strength test but with stepping to ascend steps, jump,
and hop. Her timed function test remained relatively stable over
a time span of 22 months. mMRI of her pelvic and thigh
muscles was performed to evaluate the dystrophic process.
There was no significant edema in the musculature, but with
striking fatty infiltration in multiple muscle groups, including
glutei, adductors, hamstrings, as well as vastus lateralis and
intermedius.
SUMMARY/CONCLUSION: This case of symptomatic female
carrier suggests a clinical–radiological mismatch phenomenon
in manifesting DMD female carriers. Further study is indicated
to understand the clinical implications of this observation.

160

161

RECURRENT BICKERSTAFF ENCEPHALITIS: CLINICAL
MANIFESTATION AND POTENTIAL TREATMENT OPTIONS

CHARACTERIZING SPASTICITY REDUCTION AFTER
BOTULINUM TOXIN INJECTION WITH PORTABLE INCLINIC TOOL USING WEARABLE SENSORS AND MACHINE
LEARNING

Ketevan Amirkhanashvili (Bronx, NY), Kelvin Kai Yin Chang
(Providence, RI), Garrett Friedman (Bronx, NY), Niki
Holtzman-Hayes (Bronx, NY), Jessalyn Shen (Bronx, NY),
Lauren Gluck (Bronx, NY), Mark Milstein (New York, NY)
INTRODUCTION/BACKGROUND: Bickerstaff encephalitis is a
rare autoimmune disease involving the peripheral and central
nervous system, most commonly presenting as a monophasic
condition with ophthalmoplegia, ataxia and altered sensorium.
We present a rare case of Bickerstaff encephalitis with
recurrent episodes along with notable needle EMG findings
and possible therapeutic options to prevent recurrence.
CASE REPORT: A 47-year-old woman was presented with 4
days of progressive bilateral ptosis and dysphagia. Her
examination was notable for anosognosia, oculobulbar
weakness, hyperreflexia and ophthalmoplegia. Her hospital
course was complicated by respiratory failure and autonomic
instability. NCSs revealed absent F-waves in the left median,
ulnar and radial nerves. MRI, lumbar puncture, malignancy
screenings, autoimmune and paraneoplastic panels were all
unrevealing. She was found to be ganglioside antibody
negative. The patient was treated with IVIg for possible
Bickerstaff encephalitis with no improvement. Nine days after
completing her IVIg course, she was treated with plasma
exchange (PLEX) followed by rapid recovery. She has since represented with dysphagia, ptosis, diplopia and
ophthalmoplegia, and has been treated successfully with
steroids and PLEX. To prevent further episodes, she was
started on immune modulating therapy and has had no further
recurrence.
SUMMARY/CONCLUSION: While Bickerstaff encephalitis
primarily involves the brainstem, it’s important to recognize that
peripheral nerves are also impacted. Since this disease can
lead to life threatening respiratory failure and autonomic
instability, immune modulatory therapy might be a reasonable
preventive option in rare cases of recurrent Bickerstaff
encephalitis. Further investigation is necessary regarding
effective management of this rare clinical syndrome.

R. James Cotton (Chicago, IL)
INTRODUCTION: Despite the prevalence of spasticity and its
management, there are few tools that can be used in clinic to
quantitatively characterize it. Wearable sensors can acquire
precise measurements of movement and surface
electromyography (sEMG), suggesting a potential solution. We
developed a tool that acquires both wearable sensor and video
data with a smartphone, and show that fusing these
complementary modalities enables quick and accurate
kinematic measurements with sEMG from spastic muscles.
OBJECTIVE: To describe a tool for quantitative
characterization of spastic kinematics and sEMG that can be
used in clinic.
METHOD: Custom wearable sensors acquire 2-channels of
sEMG and movement data and stream this to a smartphone
recording synchronized video. Video analysis provides an initial
estimate of joint kinematics, which is refined with the sensors.
Participants receiving elbow flexor chemodenervation were
assessed with the tool on the day of injection and a month
later. Sensors were placed on the arm and forearm with
electrodes over the biceps and triceps.
RESULTS: The tool captures biomechanics without explicit
calibration. The high temporal resolution from the sensors
captures the peak velocities and detects catch angles, as well
as distinguishing harder and softer catches, and measuring
phasic increases in sEMG. The system detects improvements
following botulinum toxin injection including increased range of
motion, greater catch angles, and catches becoming softer.
These correlated with clinical measures while enabling richer
characterization.
SUMMARY/CONCLUSION: A smartphone based tool using
wearable sensor and artificial intelligence-powered computer
vision allows quick and easy quantitative characterization of
spasticity and is sensitive enough to detect changes following
botulinum toxin injections.
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A-WAVES IN GUILLAIN–BARRÉ SYNDROME:
CORRELATION WITH ELECTROPHYSIOLOGICAL
SUBTYPES

CHARACTERISTICS OF AMYOTROPHIC LATERAL
SCLEROSIS IN BLACK AMERICANS AT INITIAL VISIT TO
MULTIDISCIPLINARY CLINIC

Halisson Arantes (São Paulo, Brazil), Antonio Filho (São
Paulo, Brazil), Diego Sodré (São Paulo, Brazil), Carlos Heise
(São Paulo, Brazil)

Stephen (Zach) Cox (Richmond, VA), Kelly Gwathmey
(Charlottesville, VA)

INTRODUCTION: A-waves are late responses that can be
recorded during routine F-wave examinations. A-waves may be
utilized as a marker of acute inflammatory demyelinating
polyradiculoneuropathy (AIDP), although the correlation
between the presence of A-waves and the electrophysiological
classification of Guillain–Barré syndrome (GBS) has not been
investigated thus far. Some authors have argued that A-waves
are associated with demyelinating neuropathies, especially
with the early stage of GBS.
OBJECTIVE: To investigate the relationship of A-waves with
conventional electrophysiological GBS subtypes.
METHODS: A diagnosis of GBS is confirmed by a typical
clinical course (i.e., progressive weakness reaching a nadir
before 4 weeks after the onset of symptoms) and by the
appropriate diagnostic measures, including NCSs. Our study
consisted of 17 GBS patients who were classified into AIDP (9
patients), acute motor axonal neuropathy (6 patients), and
acute motor and sensory axonal neuropathy (2 patients).
Abundant, few, or absent A-waves were defined for the upper
and lower limb nerves (i.e., median, ulnar, and tibial). Abundant
A-waves were scored as positive if either the F-wave of the
median, ulnar, or tibial nerve showed more than 90% A-waves.
If less than 4/10 A-waves acquired F-waves, it was scored as
few A-waves.
RESULTS: Abundant A-waves at days 10-30 from onset were
observed in 66% of the 9 AIDP patients and 0% of 8 non-AIDP
patients. In the earlier period, this relationship was less clear.
SUMMARY/CONCLUSION: Abundant A-waves in GBS after
the acute phase were strongly associated with demyelination.

INTRODUCTION: Black Americans have long been
underrepresented in neurology research and literature.
Healthcare disparities and diagnostic delays are well described
across various specialties. This study represents the first step
toward better characterizing the experience of Black Americans
with ALS toward the ultimate goal of identifying existing
disparities.
OBJECTIVE: To achieve a greater understanding of the initial
presentations of ALS in Black Americans in order to identify
disparities that may exist in the diagnosis and care of patients.
METHODS: Patient data from initial visits to Virginia
Commonwealth University’s ALS Clinic were analyzed and
Black American data were selected based on patient reported
ethnicity. Initial visit Revised ALS Functional Rating Scale
(ALSFRS-R) scores, upright vital capacity (UVC), and body
mass index (BMI) were recorded and averaged. Eleven
patients were identified to include in the analysis.
RESULTS: Average initial ALSFRS-R was 31.9, initial UVC
was 60.5%, and BMI was 26.9.
SUMMARY/CONCLUSION: Experience in our clinic has
suggested that there may be delays to diagnosis for Black
patients. These initial visit ALSFRS-R scores and significantly
reduced UVC in particular may be evidence of this. Ultimately,
greater patient numbers and cross comparison among the ALS
population at large is needed to further characterize patient
experience.

Disclosures:
Kelly Gwathmey - Received honorarium from Alexion Pharmaceuticals
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FOOT DROP AND COVID-19: A CASE SERIES

Antonio Edvan Camelo-Filho (São Paulo, Brazil), Halisson
Arantes (São Paulo, Brazil), Diego Sodré (São Paulo, Brazil),
Edmar Zanoteli (São Paulo, Brazil), Carlos Heise (São Paulo,
Brazil)
INTRODUCTION: Neurological manifestations in patients with
COVID-19 include the involvement of the peripheral nervous
system. Foot drop is a presentation in this setting.
OBJECTIVE: To describe clinical and electrophysiological
characteristics of patients with foot drop and COVID-19.
METHODS: In this retrospective cohort study, we identified 34
patients referred to our neuromuscular clinic who presented
foot drop during COVID-19 hospitalization.
RESULTS: Of the 34 patients identified (mean age 55.1 years,
59% male), 28 (82%) presented with fibular neuropathy and 7
(21%) with sciatic neuropathy. One patient had both a right
sciatic and a left fibular neuropathy. There were no patients
with preganglionic lesions (radiculopathy or motor
neuronopathy). Fifty-seven percent of the fibular neuropathies
were bilateral. Out of the 28 fibular neuropathies, an axonal
pattern of compromise was found in 71%, while demyelinating
lesions at the fibular neck occurred in 29%. Fifteen (54%)
patients with fibular neuropathies had an axonal sensory
polyneuropathy and 8 (24%) had another focal axonal
neuropathy or either brachial or lumbar plexopathy.
SUMMARY/CONCLUSION: This case series describes an
important neurological complication found in patients with
severe COVID-19. From an electrophysiological perspective,
most fibular neuropathies had an axonal pattern that might be
related to what previous studies propose as an underlying
vasculitic aetiology.
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LONGTERM QUALITY OF LIFE FOLLOWUP AND
FUNCTIONAL IMPAIRMENT STUDY IN PATIENTS WITH
HIRAYAMA DISEASE

Adeel Zubair (Milford, CT), Rafid Mustafa (Rochester, MN),
Brian Crum (Rochester, MN)
INTRODUCTION: Hirayama disease (HD) is a rare, sporadic
disorder defined by slowly progressive, asymmetric, distal
amyotrophy of the upper limbs usually occurring in the juvenile
years. Quality of life (QOL) and follow-up studies in HD are
limited.
OBJECTIVE: To report a long-term QOL follow-up study for
patients with HD.
METHODS: A review of all Mayo Clinic charts for patients with
suspected or diagnosed HD from 1970-2014 was performed to
confirm the diagnosis of HD. For the 106 patients identified,
contact information was leveraged to use a 31-question survey
regarding QOL, disease progression, and some questions
adapted from the ALS-functional rating scale.
RESULTS: Of the 30 responses, the mean followup time was
135.7 months. Average QOL prior to HD was 9 out of 10 and at
time of survey was 7.33. Thirty-two percent reported that HD
significantly altered their QOL. Patients reported the most
difficulty with tasks of handwriting, cutting food and handling
utensils, fine motor tasks, and dressing. Most did not report any
difficulty with daily hygiene, walking, climbing stairs, turning in
bed, or going from sitting to standing.
SUMMARY/CONCLUSION: This study serves to provide a
reference point for patients and providers regarding the
disease process and what they may expect in the future.
Importantly, none of our patients experienced a late
progression or ALS. While patients in our cohort reported
changes in their QOL, they were able to perform or adapt to
most tasks and were still quite functional.
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MECHANISM OF ACTION, PHARMACOKINETIC PROFILES,
AND PHARMACOKINETIC/PHARMACODYNAMIC
RELATIONSHIPS DIFFER BETWEEN CIPAGLUCOSIDASE
ALFA/MIGLUSTAT AND ALGLUCOSIDASE ALFA IN LATEONSET POMPE DISEASE

Franklin Johnson (Philadelphia, PA), Jia Kang (Tariffville, CT),
John Mondick (Tariffville, CT), Sheela Sitaraman
(Philadelphia, PA), Yasmine Wasfi (Philadelphia, PA), Mitchell
Goldman (Philadelphia, PA), Jeff Castelli (Philadelphia, PA),
Hung Do (Philadelphia, PA)
INTRODUCTION: Cipaglucosidase alfa, an investigational
enzyme replacement therapy (ERT) for Pompe disease, is a
next-generation recombinant human acid α-glucosidase (GAA)
with more bis-mannose 6-phosphate (M6P) than alglucosidase
alfa, the standard-of-care ERT. The bis-M6P N-glycans on
cipaglucosidase alfa enable the enzyme to bind cationindependent M6P receptors with higher affinity than
alglucosidase alfa and at the low nanomolar concentrations
expected in the interstitium following dosing. Miglustat, an
enzyme stabilizer, binds competitively to the active site,
stabilizing cipaglucosidase alfa while in circulation.
OBJECTIVE: To characterize the mechanism of action of
cipaglucosidase alfa/miglustat on total GAA protein clearance
and pharmacokinetic (PK)/pharmacodynamic relationship
versus alglucosidase alfa/placebo; to describe the effect of
miglustat on cipaglucosidase alfa exposure.
METHODS: A population PK model was prepared from pooled
data in ERT-experienced and -naïve adults with late-onset
Pompe disease enrolled in PROPEL (ATB200-03;
NCT03729362) and ATB200-02 (NCT02675465). Separate
population PK analyses of the PROPEL data assessed
differences between ERT treatments.
RESULTS: Cipaglucosidase alfa area under the curve (AUC)
was lower than alglucosidase alfa at days 1 and 364 in both
ERT-experienced and -naïve patients: mean (coefficient of
variation [%]) AUC on days 1 and 364 for cipaglucosidase
alfa/miglustat: ERT-experienced, 1395 (21.5) and 1476 (21.8)
µg·h/mL; ERT-naïve, 1343 (25.7) and 1457(19.2); for
alglucosidase alfa/placebo: ERT-experienced, 1700 (17.6) and
1688 (23.9); ERT-naïve 1859 (22.4) and 1964 (26.8) µg·h/mL.
SUMMARY/CONCLUSION: Lower AUCs for cipaglucosidase
alfa/miglustat were mainly driven by a nonlinear clearance
pathway, indicating target-mediated drug disposition (TMDD) in
addition to linear clearance. TMDD suggests improved tissue
uptake and correlated with greater decreases in relevant
biomarkers.

Disclosures:
Franklin Johnson - Employed by and holds stock in Amicus Therapeutics, Inc.
Jia Kang - Employed by Metrum Research Group, funded by Amicus
Therapeutics, Inc.
John Mondick - Employed by Metrum Research Group, funded by Amicus
Therapeutics, Inc.
Sheela Sitaraman - Employed by and holds stock in Amicus Therapeutics, Inc.
Yasmine Wasfi - Employed by and holds stock in Amicus Therapeutics, Inc.
Mitchell Goldman - Employed by and holds stock in Amicus Therapeutics, Inc.
Jeff Castelli - Employed by and holds stock in Amicus Therapeutics, Inc.
Hung Do - Employed by and holds stock in Amicus Therapeutics, Inc.
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USE OF REPETITIVE NERVE STIMULATION IN THE
GEISINGER HEALTH SYSTEM NEUROPHYSIOLOGY
LABORATORY

Christopher Houck (Danville, PA), J. David Avila (Danville, PA)
INTRODUCTION: Repetitive nerve stimulation (RNS) is a
special type of EDX study used to evaluate for neuromuscular
junction disorders. The test can be time-consuming, technically
challenging, and poorly tolerated by patients.
OBJECTIVE: To analyze the use of RNS in the Geisinger
Neurophysiology laboratory.
METHODS: We reviewed RNS studies ordered and/or
performed from January 2015 to December 2018 across the
Geisinger Health System. We obtained indications for RNS,
setting (outpatient or inpatient), nerves tested, study results,
and testing of acetylcholine receptor binding antibodies (AChR
Ab).
RESULTS: Ninety-one studies were reviewed. The most
common indication was myasthenia gravis (MG, 75%). Most
studies were ordered in the outpatient setting (87%). Nerves
tested included: ulnar (53%), median (31%), spinal accessory
(25%), fibular (23%), and facial (18%). A single nerve was
tested in 50 studies (55%) and multiple nerves in 39 studies
(43%). RNS was interpreted as normal in 82 cases (90%),
abnormal in 6 (7%) and equivocal in 1 (1%). In two cases, RNS
was requested but not performed (2%). AChR Ab were ordered
together with RNS in 35 cases (38%). Of those, 32 were
negative (35%) and three were positive (3%). Five cases (6%)
had previously positive AChR Ab when RNS was ordered.
Thirty-one cases (34%) had negative AChR Ab before RNS
was ordered.
SUMMARY/CONCLUSION: Nerve selection for RNS varied
widely in our laboratory. The yield of RNS was relatively low.
The biggest opportunity for improvement is the creation of a
system-based stepwise approach for the evaluation of MG,
which includes testing AChR Ab before RNS.

Disclosures:
J. David Avila - Speaker bureau for Alnylam Pharmaceuticals and argenx
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ALPHA7-NICOTINIC ACETYLCHOLINE RECEPTOR
IMAGING USING F-18-ASEM POSITRON EMISSION
TOMOGRAPHY/MAGNETIC RESONANCE IMAGING AS A
NEW IMAGING MODALITY FOR EVALUATING MUSCLE
DENERVATION AFTER NERVE INJURY

Seung Hak Lee (Seoul, South Korea), Yong-il Kim (Seoul,
South Korea), Jin Hwa Chung (Seoul, South Korea), SeogYoung Kim (Seoul, South Korea), Jin-Sook Ryu (Seoul,
Korea, South), Nare Ko (Seoul, South Korea), Sang Ju Lee
(Seoul, South Korea), Seung Jun Oh (Seoul, South Korea),
Won Kim (Seoul, South Korea), Dabin Ko (Seoul, South
Korea), Kyunggon Kim (Seoul, South Korea)
INTRODUCTION: Needle EMG is an invasive and painful
procedure, and interpretation is subjective. Previous studies
have reported increased expression of the nicotinic
acetylcholine receptor (nAChR) in denervated muscle. This
phenomenon is thought to be associated with
electrophysiologic acetylcholine supersensitivity after muscle
denervation. F-18-ASEM (3-(1,4-diazabicyclo[3.2.2]nonan-4yl)-6-F-18-fluorodibenzo[b,d]thiophene 5,5-dioxide), alpha7nAChR targeting PET radiotracer, was recently developed for
an imaging biomarker.
OBJECTIVE: To investigate F-18-ASEM PET/MRI as a new
diagnostic method for evaluating muscle denervation.
METHODS: Ten-week-old C57BL/6 male mice (n=11) were
utilized in this study. The mice were anesthetized, and the left
sciatic nerve was resected. One week after the denervation,
PET/MRI was acquired using hybrid small animal scanner
(NanoScan™ PET/MRI) after IV injection of F-18-ASEM via tail
vein. Lower leg muscles were visually assessed, and maximum
standardized uptake values (SUVmax) were measured for the
denervated and control muscles. All the mice were immediately
sacrificed after imaging, and the tibialis anterior muscles were
harvested.
RESULTS: The SUVmax of the denervated muscle [0.90 (0.851.31); median (IQR)] showed a significantly higher uptake than
that of the control muscle [0.76 (0.44-0.88)] (p=0.0033).
Furthermore, the mean count ratio by autoradiography
(denervated muscle mean count/control muscle mean count)
for the denervated muscle was significantly increased, and
immunohistochemistry revealed a significantly greater alpha7nAChR-positive area in the denervated muscle than in the
control muscle.
SUMMARY/CONCLUSION: F-18-ASEM PET/MRI can be a
noninvasive imaging modality for the evaluation of muscle
denervation after nerve injury.
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DIAGNOSTIC ADJUDICATION OF CHRONIC
INFLAMMATORY DEMYELINATING POLYNEUROPATHY IN
THE ADHERE TRIAL: UPDATES ON THE FIRST 200 CASES

Peter Donofrio (Nashville, TN), Kenneth Gorson (Boston, MA),
Erik Hofman (Ghent, Belgium), Chafic Karam (Philadelphia,
PA), Jun-ichi Kira (Fukuoka, Japan), Anna Kostera-Pruszczyk
(Warsaw, Poland), Jean-Marc Léger (Paris, France), Eduardo
Nobile-Orazio (Rozzano, Italy), Shahram Attarian (Marseille,
France), Martin Markov (Sofia, Bulgaria), Anissa Tse (Ghent,
Belgium), Murray Lowe (West Kilbride, United Kingdom),
Richard Lewis (Los Angeles, CA)
INTRODUCTION: Accurate diagnosis of chronic inflammatory
demyelinating polyneuropathy (CIDP) can be challenging due
to heterogeneous clinical presentation, relying heavily on EDX
acumen. European Federation of Neurological
Societies/Peripheral Nerve Society 2010 criteria are used to
guide enrollment. We previously reported that a CIDP
Confirmation Committee (CCC) verified accurate diagnosis for
the first 100 cases in the ADHERE trial investigating
efgartigimod alfa.
OBJECTIVE: To update regarding the first 200 cases in
ADHERE.
METHODS: Nine neurologists with extensive experience in
treating/researching CIDP comprise the CCC. They reviewed
200 de-identified cases via an electronic adjudication system.
Patient were eligible if 2 experts independently confirmed
diagnosis as definite/probable CIDP. When diagnoses were
discordant (e.g., definite/probable versus possible/nonCIDP),
the chair provided the final decision.
RESULTS: Of these patients, 83 were ineligible
(possible/nonCIDP [76], unknown [7]). NonCIDP (66) included
various neuropathies (33), Guillain–Barré syndrome (4), other
diagnoses (10), and no alternative/discrepant diagnoses (19).
The CCC confirmed definite/probable CIDP in 117; of these,
78.6% (92/117) had typical CIDP, 17.9% (21/117) had atypical
CIDP, and 3.4% (4/117) met criteria without meeting specific
phenotype. Rate of concordance among experts was higher for
typical (66.7%% [66/99]) than atypical CIDP (37.5% [9/24]),
and higher for definite/probable CIDP (76.0% [79/104]) than
possible/nonCIDP (24% [25/104]).
SUMMARY/CONCLUSION: Diagnosing CIDP is difficult,
particularly in complex cases where misdiagnosis and desire to
offer treatment are more likely. Accordingly, discordant CCC
diagnoses occurred more frequently in complex cases,
suggesting misdiagnosis at screening. Having the CCC to
verify accurate CIDP diagnoses in ADHERE may serve as a
model for future CIDP trials.
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NORMATIVE ELECTROPHYSIOLOGICAL DATA FOR
MEDIAN AND ULNAR NERVES: A PILOT SURVEY FOR
EGYPTIAN ADULTS

Norhan El Baz (Ismailia, Egypt), Mai Abdelnaby (Ismailia,
Egypt), Ayman Fahim (Ismailia, Egypt), Mohamed Hefny
(Ismailia, Egypt)
INTRODUCTION: NCSs are indispensable for diagnosing
numerous types of focal and diffuse neuropathies. Owing to
local NCS data, Egyptian EDX laboratories depend on values
from Western and Asian studies.
OBJECTIVE: To establish reference values for median and
ulnar nerves among Egyptian adults and to study the effect of
age, gender, and height on NCS parameters.
METHODS: A cross-sectional study was performed on healthy
volunteers (ages 20-50) at Suez Canal University Hospital. The
study population was 378 (283 females, 95 males) for the
median nerve and 325 (207 females, 118 males) for the ulnar
nerve.
RESULTS: For the median NCS group, mean age and height
for males was 34.47±8.33 and 171.48±8.20 cm, respectively,
and for females was 33.15±8.18 and 161.13±5.04 cm,
respectively. Compound muscle action potential (CMAP) distal
latency was 3.016±0.387 ms, distal amplitude 7.901±2.395 µV,
and conduction velocity 55.568±5.666 m/s. For the ulnar NCS
group, the mean age and average height in males was
34.12±8.517 and 172.05±7.044 cm, respectively, and for
females was 32.89±7.739 and 161.59±5.367, respectively.
CMAP distal latency was 2.405±0.3641 ms, distal amplitude
7.646±1.467 µV, and conduction velocity 51.907±10.613 m/s.
Age shows significant negative moderate correlation with motor
nerve velocity of median and ulnar nerves (p=0.038, 0.031,
respectively). There was a significant negative relationship
between height and motor nerve velocity (for median and ulnar
nerves, p=0.0005).
SUMMARY/CONCLUSION: Normative NCS parameters were
established; gender, age, and height have definite effect on
parameters. They will aid with accurate evaluation of nerves
abnormalities in our population.
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FINGER DROP: A RETROSPECTIVE STUDY OF 53
PATIENTS

Vasudeva Iyer (Louisville, KY)
INTRODUCTION: Inability to extend fingers at the
metacarpophalangeal joints leads to finger drop. While wrist
drop and foot drop have been extensively studied, the causes
of finger drop are not well known.
OBJECTIVE: To study the clinical, EDX, and ultrasound
features of a large cohort of patients presenting with finger
drop.
METHODS: This is a retrospective study of patients presenting
with finger drop (without concurrent wrist drop) during the past
7 years; 53 patients were identified. Their charts were analyzed
to study the clinical picture, needle EMG data, and
ultrasound/MRI findings. They were further categorized into
partial (only 2-3 fingers) or complete (all fingers) finger drop.
RESULTS: Of the 53 patients (33 male, 20 female; age range
17-85), finger drop causes included posterior interosseous
nerve (PIN) palsy 44 (trauma 15, Parsonage–Turner syndrome
[PTS] 21, idiopathic 8), cervical radiculopathy 6, and extensor
tendon rupture 3. Partial finger drop was more common in
cervical radiculopathy and tendon rupture, while complete
finger drop was more common in PIN palsy. PTS was the most
common cause of PIN palsy; some of the provoking causes for
PTS included vaccines (COVID-19 and flu), surgery at remote
site, and botulinum toxin injection. The most common cause of
iatrogenic injury was biceps tendon repair.
CONCLUSIONS: While PIN neuropathy is the most common
cause, evaluation of patients with finger drop should take into
consideration the less-known causes such as cervical
radiculopathy. Complete finger drop is suggestive of PIN
neuropathy while partial finger drop is more often seen in
cervical radiculopathy and tendon rupture.

172

173

RESCUE-ALS TRIAL RESULTS: A PHASE 2, RANDOMIZED,
DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY OF
CNM-AU8 TO SLOW DISEASE PROGRESSION IN ALS

A CASE REPORT OF MUSCLE SPECIFIC KINASE AND LRP4 POSITIVE MYASTHENIA GRAVIS

Robert Glanzman (Salt Lake City, UT), Steve Vucic (Sydney,
Australia), Parvathi Menon (Sydney, Australia), Willim Huynh
(Sydney, Australia), Colin Mahoney (Sydney, Australia), Austin
Rynders (Salt Lake City, UT), Karen Ho (Salt Lake City, UT),
Michel Hotchkin (Salt Lake City, UT), Matthew Kiernan
(Sydney, Australia)
INTRODUCTION: RESCUE-ALS was a phase 2 randomized,
double-blind, placebo-controlled study of CNM-Au8 in early
sporadic ALS. CNM-Au8 is a suspension of clean-surfaced,
catalytically active gold nanocrystals shown to enhance
neuronal metabolic energy, reduce oxidative stress, and
improve protein homeostasis.
METHODS: Participants were randomized 1:1 to receive 30
mg CNM-Au8 or placebo for 36 weeks. The primary endpoint
was the percent change in the summated motor unit index
(MUNIX) scores for the abductor digit minimi, abductor pollicis
brevis, tibialis anterior, and biceps brachii. Other outcomes
included forced vital capacity (FVC), ALS disease progression,
and quality of life.
RESULTS: We enrolled 45 participants (73% limb onset, 27%
bulbar). Baseline characteristics of the intent-to-treat
population include [mean (SD)], age: 59.1 (12.3); months from
symptom onset: 15.8 (9.3); FVC % predicted: 81.5 (16.7);
Revised ALS Functional Rating Scale (ALSFRS-R): 38.7 (6.0).
The primary endpoint was not significant (least-squares [LS]
mean difference: 7.7% (95%CI –11.9%, 27.3%; p=0.430),
driven by limited decline in bulbar-onset placebo participants.
In pre-specified analyses of limb-onset participants, there was
a strong trend for reducing MUNIX decline (LS mean difference
20.9%, 95%CI 2.2%, 44.0%; p=0.074). ALS disease
progression (defined as occurrence of death, tracheostomy,
noninvasive ventilation, gastrostomy) was significantly reduced
(55% absolute risk reduction, p=0.0125), and the proportion
experiencing ≥6-point decline in ALSFRS-R was significantly
reduced (p=0.035, chi-square test). Quality of life improved
(ALS Specific Quality of Life-Short Form, LS mean difference:
0.9; 95%CI 0.2, 1.6; p=0.018). There were no significant
adverse effects.
SUMMARY/CONCLUSION: RESCUE-ALS has established
safety and suggested efficacy of CNM-Au8 in ALS. A larger
study is underway to confirm efficacy of CNM-Au8 in ALS.
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Saniya Pervin (Lexington, KY), Zabeen Mahuwala (Lexington,
KY)
INTRODUCTION/BACKGROUND: Myasthenia gravis (MG)
has heterogenous clinical manifestations and response to
therapy based on the autoantibody serology. Muscle specific
kinase (MuSK) antibody (Ab) positive MG shows a female
predominance with bulbar symptoms and frequent myasthenic
crises. Low-density lipoprotein receptor (LRP4) antibodypositive MG tends to be milder and has not been reported to
cause frequent crises. There is limited literature on antiMuSK/LRP4/Titin positive MG. We present a case report of
MuSK/LRP4-positive MG and negative anti-titin Ab with
worsening on pyridostigmine and mild response to IVIg,
ultimately requiring plasma exchange (PLEX).
CASE REPORT: A 52-year-old female developed double
vision, drooping of her eyelids, slurred speech and difficulty
swallowing with progressive worsening. Examination revealed
fatigable bilateral ptosis, dysarthria, nasal speech and proximal
muscle weakness. Investigation for acetylcholine receptor,
ganglionic receptor, titin, thyroid stimulating hormone receptor
antibody and antibodies against pre-synaptic voltage-gated
calcium channels returned negative. CT chest was negative for
thymoma. She was started on pyridostigmine, mycophenolate
and prednisone. The patient was hospitalized for a bulbar
myasthenic crisis in the setting of COVID-19 infection. She
received 5 days of IVIg, which stabilized her bulbar symptoms
hence preventing intubation, but swallowing progressively
worsened in the 2 weeks following discharge. MuSK and
LRP-4 antibodies subsequently tested positive, and she was
stabilized with outpatient PLEX with dramatic improvement in
bulbar symptoms. Pyridostigmine was stopped due to
paradoxical increased secretions, and mycophenolate was
continued along with prednisone with plan to continue
maintenance PLEX.
SUMMARY/CONCLUSION: The clinical spectrum of
MuSK/LRP4 double-positive MG remains to be elucidated.
Further studies are required to characterize clinical phenotype
and response to various therapies.
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NUMB CHIN AS PRESENTING SYMPTOM OF A
METASTATIC LUNG CANCER IN A MYASTHENIA GRAVIS
PATIENT

Rajesh Gupta (Houston, TX), Daniel Um (Houston, TX)
INTRODUCTION/BACKGROUND: There are rare reports of
numb chin syndrome in patients with metastatic cancers. We
report a myasthenia gravis (MG) patient who complained of
numbness of chin at a routine neurology follow-up. This led to
further workup and diagnosis of metastatic lung cancer.
CASE REPORT: We describe a 55-year-old man with history
of nasopharyngeal squamous cell carcinoma in remission and
neck surgery and pain. He started seeing 1 of authors for
chronic neck stiffness and headache since radiation therapy for
throat cancer. At the initial appointment, he complained of
dysphagia, which he attributed to throat cancer and surgery.
However, he was noted to have weakness of bulbar muscles.
His laboratory testing confirmed seropositive MG. During a
follow-up appointment, he complained of numbness over right
chin, and computerized tomography (CT) chest was ordered to
rule out thymoma as well any systemic malignancy. This ruled
out thymoma but showed a lung mass. Transbronchial biopsy
of lung mass was negative for malignancy. Later, the patient
complained of epistaxis on a routine MG follow-up, and repeat
imaging and biopsy was recommended given suspicion of
metastatic cancer due to chin numbness. Repeat lung biopsy
revealed lung cancer and staging with PET scan showed
multiple bony metastasis. Unfortunately, the patient passed
away after few months from this terminal illness.
SUMMARY/CONCLUSION: This case highlights the
significance of good history taking and neurological
examination that assisted in diagnosing 2 rare conditions (MG
and numb chin syndrome) in a patient who was referred for
management of headache and neck stiffness.
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COVID-19 ASSOCIATED LUMBOSACRAL
RADICULOPLEXUS NEUROPATHY: A CASE REPORT

Kyle Humphrey (Farmington, CT), Ryan Kollar (Farmington,
CT), Fernanda Wajnsztajn Yungher (Farmington, CT),
Matthew Imperioli (Farmington, CT)
INTRODUCTION/BACKGROUND: Lumbosacral
radiculoplexus neuropathy (LRPN) is a microvasculitis within
the plexus commonly associated with diabetes, but also
occurring in non-diabetics. It is typically an acute monophasic
disorder with unilateral proximal pain, weakness, and sensory
loss. COVID-19 has been associated with brachial plexitis, but
not LRPN.
CASE REPORT: A healthy 52-year-old woman presented to
the ED with a traumatic, sudden severe low back pain with
radiation down the right leg and numbness in the medial
anterior thigh and foreleg. Three days prior, she was diagnosed
with COVID-19 via nasal swab polymerase chain reaction after
mild sinus congestion. She had received 3 doses of the
Pfizer–BioNTech vaccine. Examination revealed sensory loss
and absent right patellar reflex. MRI of the lumbar spine
showed mild degenerative changes. She presented to
neurology 1 month later with persistent pain and sensory loss,
as well as weakness in hip flexion, hip abduction, and knee
extension. Right patellar reflex was absent. Comprehensive
laboratory evaluation revealed an elevated erythrocyte
sedimentation rate at 36 mm/h but normal C-reactive protein.
No evidence of diabetes, vitamin deficiencies, autoimmune
disease, or other infectious diseases. EDX testing revealed
evidence of a subacute lumbar plexopathy. MRI of the
lumbosacral plexus showed enlargement and increased signal
intensity of the right proximal L3 and L4 nerves and right
femoral nerve, consistent with acute plexitis. Subsequent
treatment included pulse doses of IV solumedrol with
improvement of all symptoms.
SUMMARY/CONCLUSION: Though most commonly
associated with diabetes, LRPN can occur in non-diabetics and
should be considered among the growing spectrum of
inflammatory nerve conditions associated with COVID-19.
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GUILLAIN-BARRÉ SYNDROME AFTER THE BNT162B2
COVID-19 VACCINE

Nina Ruan (Kansas City, MO), Binod Wagle (Kansas City,
MO), Sha'Ray Shaw (Kansas City, MT)
INTRODUCTION/BACKGROUND: Guillain–Barré syndrome
(GBS) is an acute demyelinating disease of the peripheral
nerves characterized by ascending weakness, hyporeflexia and
sensory symptoms. It is important to document yearly GBS
cases surrounding vaccinations, including the novel COVID-19
vaccine.
CASE REPORT: A 60-year-old female presented with a 6week history of generalized weakness, nausea and black
diarrhea. She received the Pfizer–BioNTech COVID-19 vaccine
6 weeks prior and developed symptoms. Weakness in her legs
worsened and progressed to her ribs and right shoulder. She
felt numbness in legs up to breasts, but the patient denied
difficulty breathing. Examination revealed diffuse areflexia in
ankles and knees, but present in the upper extremities;
symmetrical weakness in lower extremities and normal in
upper extremities. She tested positive for respiratory syncytial
virus (RSV) and negative for Clostridium difficile. Lumbar
puncture showed cytoalbuminologic dissociation with
cerebrospinal fluid (CSF) protein 109, glucose 44 and white
blood count 0. Cervical and thoracic spine MRI did not show
acute pathology. Her presentation to the hospital was 6 weeks
post vaccination and symptoms did not progress. Nadir was
within 4 weeks and confirmed the diagnosis of GBS. She
obtained 4 courses of IVIg treatment. Following 2 weeks of
hospitalization, she was discharged to post-acute care with
improvement of lower extremity strength and partial recovery of
reflexes.
SUMMARY/CONCLUSION: GBS has previously presented as
an adverse effect of vaccination. This interesting case of GBS
occurred following the first dose of the Pfizer–BioNTech
COVID-19 vaccine. While temporal correlation doesn’t prove
causation, this report emphasizes the importance of monitoring
possible vaccine side effects.
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A GUILLAIN–BARRÉ SYNDROME PATIENT WITH RARE
CLINICAL FEATURES OF COMA, ELEVATED
INTRACRANIAL PRESSURE, AND XANTHOCHROMIA WHO
HAD AN EXCELLENT RESPONSE TO PLASMA EXCHANGE

Rajesh Gupta (Houston, TX), Daniel Um (Houston, TX), Billie
Hsieh (Houston, TX)
INTRODUCTION/BACKGROUND: There are very rare reports
of Guillain–Barré syndrome (GBS) being associated with
elevated intracranial pressure (ICP) or xanthochromia. Most of
GBS patients respond well to IVIg, however at times need
plasma exchange (PLEX). We report a case of quadriplegic
GBS patient with atypical features of coma, significantly
elevated ICP and xanthochromia, who had worsening despite
use of IVIg.
CASE REPORT: A 44-year-old woman with past medical
history of cirrhosis presented to an outside hospital with a 2
week history of progressively generalized weakness and
paresthesia. Lumbar puncture showed significant elevated ICP,
xanthochromia with albuminocytological dissociation. She
became comatose after 5 days of IVIg and developed
quadriplegia. Imaging did not show any brain or cervical spine
involvement. She was transferred to our medical center and
had dramatic improvement to PLEX. At completion of PLEX
she had normal mentation and almost normal strength.
SUMMARY/CONCLUSION: This case report highlights the
refractoriness of GBS to IVIg, dramatic improvement with
PLEX, and association with altered mentation, elevated ICP
and xanthochromia.
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MULTIPLE COMPRESSION NEUROPATHIES DUE TO
PROLONGED COVID HOSPITALIZATION:A CASE SERIES

Thy Nguyen (Houston, TX), Suur Biliciler (Houston, TX), Ajai
Sambasivan (Houston, TX)
INTRODUCTION: Prone positioning implementation has
increased due to improving survival in patients with COVID-19
pneumonia and acute respiratory distress syndrome (ARDS).
However, prone positioning is considered a risk factor for nerve
compression. Other risk factors include diabetes, weight loss
and prolonged hospitalization. We report 3 cases of COVID-19
infection, prolonged hospitalization and ICU stay who
presented with multiple mononeuropathies.
CASE REPORTS: In Case 1, a 74-year-old patient with
diabetes presented with bilateral brachial plexopathies
following a protracted hospital stay for COVID pneumonia and
ARDS, including prone positioning. In Case 2, a 38-year-old
pregnant, obese woman (body mass index 66.9) on admission
presented with left radial neuropathy and right peroneal
neuropathy following a prolonged hospital stay for COVID
pneumonia and ARDS. She was not placed in the prone
position. She had a significant weight loss of 34 kilograms
during her 38-day hospital stay with 29 days in the ICU. In
Case 3, a 43-year-old obese, diabetic man presented with
bilateral peroneal and left ulnar neuropathies following a
protracted course including 82 days in the hospital/ICU, with 92
days at long-term acute care LTAC and 26 days in
rehabilitation.
SUMMARY: Reports of multiple compression neuropathies
during hospitalization for COVID-19 pneumonia/ARDS are
rare. Previously defined risk factors for nerve compression
included prone positioning, male sex, weight loss, diabetes,
obesity and prolonged hospital stay.
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HUMAN T-LYMPHOTROPIC VIRUS TYPE 1 ASSOCIATED
MYELOPATHY/TROPICAL SPASTIC PARAPARESIS: A
CASE REPORT

Lea Saab (New Haven, CT), Daniel DiCapua (Oxford, CT),
Adeel Zubair (Milford, CT)
INTRODUCTION/BACKGROUND: Human T-lymphotropic
virus type 1 (HTLV-1) is a retrovirus that infects T lymphocytes.
It is endemic in South America, the Caribbean, southwestern
Japan, and West Africa. The majority of infections remain
asymptomatic, but around 2% develop HTLV-1 associated
myelopathy/tropical spastic paraparesis (HAM/TSP), a
progressive neurological disease that causes lower extremity
(LE) weakness and urinary symptoms.
CASE REPORT: A 66-year-old female presented to the ED
following a fall. She reported a 3-year history of asymmetric
bilateral LE weakness and urinary incontinence. Of note, she is
originally from Guyana. Upon admission, physical examination
revealed weakness and hyperreflexia of the LEs with
decreased bulk and increased tone of the LEs as well as
positive Babinski signs. Inflammatory markers and total
creatine kinase (219 U/L) were elevated. MRI of the total spine
did not identify any causative lesions. Needle EMG/NCSs
showed evidence of a moderate distal sensorimotor axonal and
demyelinating polyneuropathy. Laboratory studies were
positive for HTLV I/II antibody line immunoassay, which were
consistent with the clinical picture and confirmed the diagnosis
of HAM/TSP.
SUMMARY/CONCLUSION: This case highlights the
importance of considering HTLV-1 myelopathy in non-endemic
areas. In the context of globalization and the surge in
international migration, HTLV-1 infection represents an
emerging threat that must be considered in public health and
clinical practice.
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CLINICAL COURSE OF COVID-19 IN PATIENTS WITH PREEXISTING MYASTHENIA GRAVIS

Ahmad Daif (Chicago, IL), Tejal Gapchup (Chicago, IL),
Pritikanta Paul (Chicago, IL)
INTRODUCTION: Clinical course of COVID-19 in myasthenia
gravis (MG) patients is variable and potentially dependent on
prior disease control and treatment.
OBJECTIVE: To investigate predictors of outcomes in MG
patients with concomitant COVID-19 infection comparing
hospitalized versus non-hospitalized patients.
METHODS: We searched PubMed, Scopus, and Web of
Science databases for reports of MG patients with confirmed
COVID-19. We systematically reviewed data on patient
demographics, chronicity, and MG control at baseline preCOVID, treatment history, and outcome following COVID
infection.
RESULTS: Twenty-eight publications with 118 patients
(females 75, age range 20-93 years, acetylcholine receptor
antibody positive 65, muscle-specific tyrosine kinase antibody
positive 4, seronegative 13, unknown 36) were included.
Eighty-two (70%) patients were hospitalized, more than half
with evidence of MG exacerbation. There was no significant
difference in disease duration between hospitalized and nonhospitalized. Majority of patients in both groups had controlled
MG at baseline. Although a comparable proportion of patients
were on steroid sparing agents, hospitalization was associated
with higher dose of daily prednisone (53% versus 21%,
p<0.05). Among hospitalized patients, 38% got intubated,
which was not associated with MG baseline control.
Unfavorable outcome was not always associated with MG
exacerbation. Amongst those discharged to home or facility,
15/17 received IVIg or plasma exchange (PLEX) for MG
exacerbation compared to only 1/5 who died.
SUMMARY/CONCLUSION: Higher dose of prednisone in MG
patients prior to COVID-19 infection is likely associated with
hospitalization. Majority hospitalized patients with COVID-19
experience MG exacerbation, but IVIg/PLEX appears safe and
potentially can reduce fatality.
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ULTRASONOGRAPHIC EVALUATION OF NEEDLE
INSERTION SITE FOR THE FLEXOR POLLICIS LONGUS
USING THE FLEXOR CARIPI RADIALIS TENDON

Dong Hwee Kim (Ansan-si, South Korea), Chae Hyeon Ryou
(Ansan-si, South Korea), Ki Hoon Kim (Ansan-si, South
Korea), Min Seok Kang (Ansan-si, South Korea)
INTRODUCTION: As the radial artery (RA), superficial radial
sensory nerve, and median nerve (MN) are located close to the
flexor pollicis longus (FPL) muscle, needle EMG examination
of the FPL requires caution.
OBJECTIVE: To provide an accurate and safe needle insertion
site for the FPL, by using ultrasonography to identify the
anatomical relationship between the flexor carpi radialis (FCR)
tendon, FPL, and neurovascular bundle.
METHODS: Fifty-six upper limbs of 28 healthy subjects were
evaluated with ultrasonography on the distal one-third forearm.
The distances and angles from the FCR tendon to the FPL,
RA, and MN, were measured. The middle angle between RA
and FPL was calculated. In cases where the FPL margin or MN
was located lateral to the vertical line, it was defined as
negative value.
RESULTS: Median values of angles from the FCR tendon to
the FPL, RA, and MN were −44.3, 4.0, and 18.5 degrees,
respectively. The middle angle between RA and FPL was
−19.8 degrees. Median values of distance from the FCR
tendon to the RA, MN, and FPL were −6.0, 3.9, and 1.8 mm,
respectively. Considering optimal insertional angle as the
middle angle between RA and FPL, the probability of damaging
the RA and MN nerve and artery and the accuracy of entering
the FPL was 7.1 and 10.7%, respectively.
CONCLUSION: The lateral approach to the FCR tendon for
needle EMG of the FPL may be inappropriate because of the
narrow safety zone between RA and MN, and the potential for
neurovascular injury. As neurovascular structure is close to the
FPL, ultrasonography-guided needle EMG of the FPL would be
recommended.
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CLINICO-SERO-PATHOLOGICAL FEATURES OF IMMUNEMEDIATED MYOPATHIES WITH MYOFIBER NECROSIS

Kenkichi Nozaki (Birmingham, AL), Coreen Schwartzlow
(Birmingham, AL)
BACKGROUND: Myofiber necrosis is seen in various immunemediated myopathies. Immune-mediated necrotizing myopathy
(IMNM) is classified into HMG coenzyme reductase (HMGCR)
antibody positive, signal recognition particle (SRP) antibody
positive, and antibody negative. There is a lack of studies
regarding the difference between IMNM and the other immunemediated myopathies with myofiber necrosis (IMMMN).
METHODS: We retrospectively reviewed clinico-seropathological features of IMMMN, and IMNM attributes were
contrasted with the other group.
RESULTS: In 33 IMMMN cases, 19 (58%) were identified as
IMNM, including anti-HMGCR antibody positive (n=6, 18%),
anti-SRP antibody positive (n=1, 3%), and antibody negative
(n=12, 36%). The other group (n=14, 42%) consisted of
dermatomyositis (DM) (n=4, 12%), antisynthetase syndrome
(ASS) (n=3, 9%), DM and ASS (n=1, 3%), sporadic inclusion
body myositis (n=2, 6%), and unclassified (n=4, 12%). The
IMNM group showed a statistically significant elevation in
creatine kinase (CK) (p<0.02) compared to the other group.
The other IMMMN group included cases with distal
predominant upper limb weakness (n=3), and normal CK levels
(n=3). Anti-HMGCR and SRP antibodies were exclusively seen
in IMNM, while both DM and ASS myositis-specific antibodies
(MSAs) and rash were exclusively seen in the other IMMMN
group. More than 50% of cases in both groups required 3 or
more therapeutics. In all cases, necrotic fibers were present in
a scattered or diffuse distribution.
SUMMARY/CONCLUSION: Our results indicate a diversity in
the etiologies of IMMMN. The other group contained cases with
clinical features atypical for IMNM. Evaluating skin rash and
testing MSAs play a critical role in differentiating IMNM and the
other IMMMN.
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A STRUCTURED METHOD FOR ASSIGNING
AMYOTROPHIC LATERAL SCLEROSIS DIAGNOSTIC
CRITERIA

Gordon Jewett (Calgary, Canada), Benjamin Beland (Calgary,
Canada), Shahin Khayambashi (Calgary, Canada), Geoffrey
Frost (Calgary, Canada), Angela Lee (Calgary, Canada),
Victoria Hodgkinson (Calgary, Canada), Sameer Chhibber
(Calgary, Canada), Lawrence Korngut (Calgary, Canada)
INTRODUCTION: Clinical expertise is required to accurately
assign consensus-based criteria for the diagnosis of ALS, and
inter-rater reliability is poor. The complexity of criteria limit
retrospective ascertainment by both experts and non-clinician
research assistants.
OBJECTIVE: To assess inter-rater agreement between nonclinicians and expert clinicians in assigning diagnostic category
from chart review, and then develop a structured method to
improve accuracy in assigning diagnostic criteria.
METHODS: We randomly selected charts of 26 people with
ALS for review by a non-clinician research assistant and an
expert clinician. Diagnostic category according to the revised El
Escorial criteria (rEEC) was assigned. Inter-rater agreement
was assessed with Cohen’s kappa coefficient. Based on review
of rEEC, Awaji ,and Gold Coast diagnostic criteria, a
systematic method for assigning diagnostic criteria was
developed.
RESULTS: rEEC diagnostic classification was the same in
19.2% of cases (Kappa coefficient =−0.013, p=0.89), indicating
very poor agreement. We identified 20 boolean categories for
structured data collection, summarizing five clinical or
electrophysiologic findings in each of four segments. We
developed a detailed definition for positive findings in each
category and an algorithm to assign Gold Coast, rEEC, and
Awaji criteria based on these 20 categories of data.
SUMMARY/CONCLUSION: We have developed a structured
method for assigning ALS diagnostic criteria classification. This
methodology can be used by non-clinicians and clinician
experts to improve accuracy of diagnostic classification.
Validation of this method is an important area of future study.
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ASSOCIATION BETWEEN PFIZER–BIONTECH COVID-19
VACCINATION AND MYOPATHY IN PEDIATRIC PATIENTS:
A VACCINE ADVERSE EVENT REPORTING SYSTEM
STUDY

IMMUNOGENICITY OF CIPAGLUCOSIDASE
ALFA/MIGLUSTAT VERSUS ALGLUCOSIDASE
ALFA/PLACEBO IN LATE-ONSET POMPE DISEASE: A
PHASE III, RANDOMIZED STUDY (PROPEL)

Muhammed Ors (South Orange, NJ), Ronak Trivedi (North
Brunswick, NJ), Mustafa Jaffry (Edison, NJ), Mohsen Ahmed
(Kearny, NJ), Brian Sun (Harrison, NJ), Nizar Souayah
(Westfield, NJ)

Elfrida Benjamin (Philadelphia, PA), Benedikt Schoser
(Munich, Germany), Priya Kishnani (Durham, NC), Tahseen
Mozaffar (Irvine, CA), Jordi Díaz-Manera (Newcastle upon
Tyne, United Kingdom), Franklin Johnson (Philadelphia, PA),
Sheela Sitaraman Das (Philadelphia, PA), Hadis Williams
(Philadelphia, PA), Eric Anderson (Tariffville, CT), John
Mondick (Tariffville, CT), Anthony Sileno (Philadelphia, PA),
Yin-Hsiu Chien (Taipei, Taiwan)

INTRODUCTION: Myopathy with severe rhabdomyolysis has
been reported after COVID-19 infection in adults.
OBJECTIVE: To investigate the association between
COVID-19 vaccination and myopathy in pediatric patients.
METHODS: The Vaccine Adverse Event Reporting System
database was reviewed. The reporting rate of myopathy,
myositis, and rhabdomyolysis after Pfizer–BioNTech COVID-19
vaccination was compared to those after influenza, human
papillomavirus (HPV), and meningococcal vaccinations in 3
periods: pre-COVID-19 (October 2018-August 2019), prevaccine (Jan 2020-November 2020), and vaccine (December
2020-October 2021). Six weeks after vaccination was defined
as the risk period of probable cause–effect relationship.
RESULTS: During the vaccine period, 34, 1, 1, and 2 cases of
myopathy were reported after COVID-19, influenza, HPV, and
meningococcal vaccinations, respectively. The reporting rate of
myopathy after COVID-19 vaccination was significantly higher
compared to the reporting rate of myopathy after all other
vaccinations (13.65 versus 0.54 versus 1.07 versus 2.38 per
10 million, p<0.05). However, this is within the incidence range
reported in the general pediatric population. Using selfcontrolled and case centered analyses, there is a significant
difference in the reporting rate of myopathy after COVID-19
vaccination between the risk and control periods (97% versus
3%, p<0.0001).
SUMMARY/CONCLUSION: There is no significant increase in
cases of myopathy with COVID-19 vaccinations in the pediatric
population compared to that of the general population.
However, the unbalanced distribution of myopathy within the
first 6 weeks suggests some myopathy cases are temporally
associated with COVID-19 vaccination. Due to limitations in
passive surveillance, further controlled studies are warranted to
understand the myopathy risk after COVID-19 vaccination.

INTRODUCTION: Protein therapeutics may induce unwanted
immune responses, including IgG anti-drug antibodies (ADAs),
and uncertainty remains regarding the impact of
immunogenicity on late-onset Pompe disease (LOPD)
treatments.
OBJECTIVE: To assess the immunogenicity of
cipaglucosidase alfa (recombinant human acid α-glucosidase
[rhGAA]/miglustat) and alglucosidase alfa/placebo in the
PROPEL study (NCT03729362) in 123 adults (n=95 enzyme
replacement therapy [ERT] experienced and n=28 ERT naïve)
with LOPD.
METHODS: Total anti-rhGAA antibodies, neutralizing
antibodies, anti-rhGAA IgE, and antibody cross-reactivity to
alglucosidase alfa were evaluated from baseline to study end.
Effects of immunogenicity markers on efficacy (6-minute walk
test [6MWT], forced vital capacity [FVC]), safety, and
pharmacokinetics were evaluated with graphical and tabular
investigation and via estimation of covariate effects of
immunogenicity using modeling-based analyses.
RESULTS: Proportions of ERT-experienced patients with antirhGAA antibodies at baseline versus last study visit were
similar and stable across both arms (cipaglucosidase
alfa/miglustat 83.1% [54/65] versus 74.1% [43/58];
alglucosidase alfa/placebo 73.3% [22/30] versus 70.4%
[19/27]). Proportions of ERT-naïve patients with anti-rhGAA
antibodies increased from 0% at baseline to 87.5% (14/16) and
100% (6/6) in the cipaglucosidase alfa/miglustat and
alglucosidase alfa/placebo arms by study end. No clear trends
of an effect of immunogenicity on cipaglucosidase
alfa/miglustat or alglucosidase alfa/placebo pharmacokinetics,
safety, or efficacy in these patients was observed.
SUMMARY/CONCLUSION: Using highly sensitive assays,
findings showed that the treatment effects (efficacy as
measured by 6MWT and FVC, safety, and pharmacokinetics)
of cipaglucosidase alfa/miglustat or alglucosidase alfa/placebo
were not influenced by the presence of ADAs in this cohort of
patients with LOPD.
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HATTR AMYLOIDOSIS IN A PATIENT WITH MULTIPLE
SCLEROSIS: A CASE REPORT

Ryan Kollar (Waterbury, CT), Kyle Humphrey (Watertown,
CT), Catherine Alessi (Avon, CT), Jaime Imitola (Farmington,
CT), Jaclyn Beirne (Farmington, CT), Matthew Imperioli
(Southbury, CT), Supriya Tigadi (Farmington, CT), Fernanda
Wajnsztajn Yungher (Farmington, CT)
INTRODUCTION/BACKGROUND: Hereditary transthyretin
amyloidosis (hATTR) is a rare autosomal degenerative disease
caused by deposition of abnormal transthyretin (TTR) protein,
including in the cardiovascular and peripheral nervous
systems. Age of onset, clinical presentation and severity
depend on the TTR mutation. Multiple sclerosis (MS) is a
neuroinflammatory disease affecting the CNS. Both diseases
present with overlapping symptoms, including weakness and
paresthesia, resulting in severe disability.
CASE REPORT: A 34-year-old woman with a 5-year history of
MS was found to have V142I TTR mutation. Her initial MS
symptoms included bilateral leg numbness (improved by
steroids), left arm numbness and optic neuritis. Brain and
cervical spine MRI were consistent with MS, and ocrelizumab
was initiated. Subsequently, her father and uncle were
diagnosed with hATTR amyloidosis. Her needle EMG and
cardiac workup were normal, and no neuropathic or cardiac
symptoms were present. V142I mutation is known for
predominantly cardiac involvement, associated with CTS and
polyneuropathy, and there is no current indication for treatment
of asymptomatic hATTR carriers. TTR has recently been
suggested as a potential biomarker for MS due to its presence
in the spinal fluid of some MS patients; nevertheless, the cooccurrence of both diseases is exceedingly rare and any links
between them are unknown.
SUMMARY/CONCLUSION: The co-occurrence of hATTR with
other neurodegenerative or neuroinflammatory diseases may
confound diagnostic efforts, leading to a delay of intervention
and increased risk of permanent disability. This case highlights
the need for increased awareness of hATTR and the
importance of evaluating even seemingly asymptomatic family
members. Early intervention can improve outcomes.
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KINETICS OF CREATININE KINASE AS A PREDICTOR FOR
COVID-19 OUTCOMES

FEASIBILITY OF TELE-YOGA BREATHING MEDITATION IN
AMYOTROPHIC LATERAL SCLEROSIS AND ITS EFFECTS
ON RESPIRATORY FUNCTION

Mohsen Ahmed (Kearny, NJ), Mustafa Jaffry (Edison, NJ),
Muhammed Ors (South Orange, NJ), Ronak Trivedi (North
Brunswick, NJ), Brian Sun (Harrison, NJ), Nizar Souayah
(Westfield, NJ)
INTRODUCTION: Peak serum creatinine kinase (CKP) levels
among patients hospitalized with COVID-19 has recently been
shown to be a predictor of increased morbidity and mortality,
but the effect of the rate of change over time has not been
completely characterized.
OBJECTIVE: To investigate the effect of serum creatinine
kinase (CK) rate of change over time as a prognostic factor in
selected outcomes of patients hospitalized with COVID-19
infection.
METHODS: In this retrospective analysis of 907 patients
hospitalized with COVID-19, 357 patients had a CK level taken
on admission (CKA), 177 had multiple CK values available for
calculation of CK velocity (CKV) and CKP. We compared the
test results with length of stay, disposition upon discharge, and
death.
RESULTS: The average CKV for patients who either expired or
survived during the hospital course was −0.48 and −4.5
IU/L*hr, respectively (p<0.05). Patients 65 years and older,
younger than 65 years, and discharged home or to an assisted
living facility had an average CKV of −3.8, −2.9, −4.3, and −6.4
IU/L*hr, respectively (p>0.05). The mortality rate was 58% in
patients with a CKP >1000 IU/L and 17% in patients with a
CKP <1000 IU/L (p<0.001). Overall mortality among patients
with a CKA value was 13.7%, with an average CKA of 980 IU/L
in expired patients compared to a survivor average CKA of 542
(p<0.05).
SUMMARY/CONCLUSION: These results suggest that CK
kinetics may independently predict patient outcomes. Further
studies are needed to show whether CK kinetic values,
adjusted for comorbid conditions, predict mortality, length of
stay, ICU admission, and dispositions.

Jinny Tavee (Denver, CO), Pia Sanpitak (Evanston, IL), David
Aaby (Chicago, IL), Senda Ajroud-Driss (Chicago, IL), John
Coleman (Chicago, IL), Angela Nicolosi (Mt Prospect, IL),
Benjamin Joslin (Chicago, IL), Lisa Wolfe (Chicago, IL)
INTRODUCTION: While noninvasive mechanical ventilation
has been shown to prolong survival and slow respiratory
decline in ALS, other therapies focused on respiratory function
are needed.
OBJECTIVE: To study the feasibility of tele-yoga breathing
meditation in patients with ALS and its effects on pulmonary
function and quality of life measures.
METHODS: This was a non-randomized pilot study that
included 11 patients with ALS. Subjects completed 9 weekly
online group sessions of yoga breathing with a certified yoga
therapist via Zoom videoconferencing. The primary outcome
measure was feasibility as measured by adherence rates,
acceptability of the intervention, and technical issues.
Secondary outcome measures included forced vital capacity,
Revised ALS Functional Rating Scale, modified Borg dyspnea
scale, and Short-Form 36 survey.
RESULTS: Of 11 patients who entered the study, 7 (5 women,
2 men) participated in the active intervention. The practice was
well tolerated with no adverse effects and was rated favorably
by participants. Although no significant changes were seen in
clinical outcome measures due to small sample size, the
average decline in upright FVC was −0.016 L per month
(95%CI −0.13, 0.095) and average decline in percent-predicted
FVC was 0 (95%CI −1.6, 1.6).
SUMMARY: Tele-yoga breathing in ALS patients is a safe and
feasible practice with high adherence rates and acceptability
ratings. Potential benefits may be related to the slow relaxed
breathing practice, which results in longer expiration times and
reduced CO2 retention. In addition, the home-based program
allows for ease of practice and scalability among the general
ALS population.
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SACRAL PLEXOPATHY DUE TO COVID-19 IN
NEUROFIBROMATOSIS TYPE 1: A CASE REPORT

SEATED OUTCOME MEASURES IN CHILDREN WITH
DUCHENNE MUSCULAR DYSTROPHY

Camilo Salazar (Bogotá, Colombia)

Rebecca Kern (Clearwater, FL), Sumit Verma (Johns Creek,
GA), Kimberly Carvell (Atlanta, GA), Apeksha Gupta (Miami,
FL)

INTRODUCTION: Neurofibromatosis type 1 (NF1) is a
common tumor predisposition syndrome affecting
approximately 1 in 4000 persons. It is an autosomal-dominant
disorder with half of the cases resulting from spontaneous
mutations. Here, this point is illustrated by presenting a patient
with NF1, who was not intubated or bedridden, who developed
acute sacral plexopathy following COVID-19 infection.
CASE REPORT: A 24-year-old man with NF1 presented to the
EMG laboratory with 8 weeks of right foot pain, paresthesias,
and foot drop. Symptoms began 2 weeks after a COVID-19
infection in a patient who was not intubated or bedridden.
Neurological examination showed mild weakness and absent
deep tendon reflexes of right lower extremity and hypesthesia
to all modalities in anterior aspects of right lower thigh, dorsum
pedis, and soles. NCSs demonstrated low amplitude motor
potentials in the right peroneal and posterior tibial muscles. In
addition, there was no sensory response in the right distal
nerves. Needle EMG demonstrated abnormalities in distal
fibular- and tibial-innervated muscles as well as more proximal
sciatic-innervated muscles. There were also needle EMG
abnormalities in proximal muscles.
SUMMARY/CONCLUSION: Peripheral nervous system
complications from NF1 are low, up to 4.3% causing peripheral
nerve compression and 2.5% causing spinal root compression.
In this case report, a patient with NF1, despite the presence of
multiple neurofibromas and an MRI that did not show
significant changes compared to 2019, developed a sacral
plexopathy as a result of a COVID-19 infection, causing
disability and pain.

INTRODUCTION: Seated outcome measures for use in
Duchenne muscular dystrophy (DMD) that are feasible and
quantifiable throughout the continuum of a child’s care are
valuable for tracking progress and decline in motor function.
However, there is a lack of information on the use of seated
measures in boys with DMD throughout their life.
OBJECTIVE: To determine if trunk strength testing via hand
held dynamometry (HHD) and seated reach testing were
feasible for boys with DMD, making them feasible and
meaningful measures to utilize in the clinic.
METHODS: A cross-sectional, observational study among 18
boys with DMD (11 ambulatory, 7 non-ambulatory) was
performed to determine seated trunk strength and sitting
balance, as measured by HHD and the seated reach test. The
results of these seated measures were correlated with the
Pediatric Evaluation of Disability Inventory (PEDI) mobility
domain in the functional skills and caregiver assistance
subsections. Descriptive statistics, Spearman correlations
coefficient, and generalized linear model were calculated.
RESULTS: All study participants regardless of the ambulation
status were able to complete the seated function tests
demonstrating good feasibility. The age of the participants
correlated negatively with PEDI mobility and positively with
HHD extension scores. The seated measures did not
statistically correlate with PEDI mobility scores.
SUMMARY/CONCLUSION: Seated outcomes measures are
feasible and sensitive in measuring motor disability in
ambulatory and non-ambulatory boys with DMD. PEDI mobility
and HHD extension scores correlate with age.
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FEMOROLATERAL CUTANEOUS NEUROPATHY
SECONDARY TO MOREL–LAVALLÉE LESION

Camilo Salazar (Bogotá, Colombia)
INTRODUCTION/BACKGROUND: The Morel–Lavallée lesion
is a post-traumatic glove detachment cyst, usually filled with
blood, lymph, or necrotic tissue, which develops mainly in the
area around the greater trochanter. Early diagnosis and prompt
treatment are essential to prevent further complications, such
as compression of surrounding structures.
CASE REPORT: A 34-year-old patient presented with pain in
the right thigh after falling from a bicycle almost 3 months ago.
MRI confirmed the presence of a Morel–Lavallée lesion in the
right pelvis and upper thigh. Neurological symptoms began
with unilateral numbness in the right anterolateral aspect of the
thigh after the third day of trauma. Her symptoms continued for
about a month and were followed by gradual sensory recovery
accompanied by paresthesias in the same area. There were no
motor symptoms. Clinical examination at the time of the
neurological deficit revealed sensory loss on the anterolateral
side of the right thigh, consistent with the sensory area
supplied by the lateral femoral cutaneous nerve (LFCN). No
other signs were found. Somatosensory evoked potentials
(SSEPs) were recorded using an established protocol. The
skin areas of the LFCN and the ilioinguinal nerve, as well as
the dermatome areas of L3 and L4, were stimulated on both
sides, using surface electrodes placed in the center of each
specific region. SSEPs from the ipsilateral LFCN showed
prolonged latency and reduced amplitude compared to the
contralateral side. Ilioinguinal SSEPs had normal latencies and
amplitudes.
SUMMARY/CONCLUSION: Post-traumatic muscle injuries can
cause partial injuries to peripheral nerves.In this patient,
percutaneous drainage guided by ultrasound or CT was used,
improving the neuropathic symptoms.
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GUANOSINE DIPHOSPHATE-MANNOSE
PYROPHOSPHORYLASE B MUTATION CAUSES A
MUSCULAR DYSTROPHY MYASTHENIC SPECTRUM

Benjamin Beland (Calgary, Canada), Gordon Jewett (Calgary,
Canada), Shahin Khayambashi (Calgary, Canada), Sameer
Chhibber (Calgary, Canada)
INTRODUCTION/BACKGROUND: Mutations in guanosine
diphosphate-mannose pyrophosphorylase B (GMPPB) cause a
spectrum of disease ranging from muscular dystrophy to
congenital myasthenic syndrome (CMS). Recognition of
neuromuscular junction dysfunction has important treatment
implications. We describe a person with GMPPB mutation
causing an overlapping limb-girdle muscular dystrophy (LGMD)
and myasthenic syndrome with robust response to
acetylcholinesterase inhibitors. We then review the literature on
the muscular dystrophy-CMS spectrum and explore the
phenotypic features that aid in recognizing neuromuscular
junction dysfunction.
CASE REPORT: A 35-year-old woman presented with a 10year history of debilitating myalgias, symmetrical limb girdle
and neck weakness, and chronic creatine kinase elevation.
Needle EMG showed a non-irritable myopathy. Biopsies were
consistent with muscular dystrophy. Whole genome
sequencing revealed 2 heterozygous pathogenic mutations in
the GMPPB gene, leading to a diagnosis of geneticallyconfirmed LGMD. Subsequently, repetitive nerve stimulation
revealed decrement in the accessory-trapezius nerve-muscle
pair, suggesting an overlap myasthenic syndrome. She was
started on pyridostigmine resulting in near full recovery of
motor power with significant functional improvement.
SUMMARY/CONCLUSION: Identification and treatment of
neuromuscular junction dysfunction caused by GMPPB
mutations can significantly improve motor power and function.
Early onset of progressive fatigable proximal weakness, spared
ocular and facial muscles, and pyridostigmine responsiveness
are important features of GMPPB-related CMS.
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SAFETY AND TOLERABILITY OF EFGARTIGIMOD IN
PATIENTS WITH GENERALIZED MYASTHENIA GRAVIS:
INTEGRATED INTERIM ANALYSIS OF INFECTION RISK
AND HEMATOLOGICAL CHANGES
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(Ghent, Belgium), René Kerstens (Ghent, Belgium), Ratna
Bhavaraju-Sanka (San Antonio, TX), James Howard (Chapel
Hill, NC)
INTRODUCTION: Efgartigimod is a human IgG1 antibody Fcfragment that reduces pathogenic IgG autoantibody levels
through neonatal Fc receptor blockade. Positive efficacy and
safety results of ADAPT and ADAPT+ studies have been
reported.
OBJECTIVE: To evaluate effects of decreases in white blood
cell (WBC) counts and occurrence of infections in ADAPT and
its long-term extension, ADAPT+.
METHODS: An analysis based on integrated data up to
February 2021 from patients treated with efgartigimod (10
mg/kg IV).
RESULTS: A total of 162 patients (125 anti-acetylcholine
receptor antibody [AChR-Ab]+; 37 AChR-Ab–) have received
≥1 dose of efgartigimod, with a median treatment/follow up
duration of 451 days (with a range of 42 to 721 days). No new
safety signals were observed during long-term follow-up
compared with the 26-week placebo-controlled period. Over
183.58 patient years of total follow-up, 55.6% (n=90) patients
experienced ≥1 infection, with 8 serious infections in 6 patients
(coronavirus disease in 2019 [n=3], pneumonia [n=2], and 1
each for dysentery, septic shock and urinary tract infection).
Incidental decreases in lymphocyte, neutrophil and WBC
counts were observed at random times during the integrated
analysis in 31.4% (43/137), 15.6% (25/160), and 15.5%
(24/155) of patients, respectively. Similar decreases were
observed in 27.8% (20/72), 13.1% (11/84), and 12.3% (10/81)
of patients receiving efgartigimod and 19.4% (14/72), 6.3%
(5/80), and 5.0% (4/80) of patients receiving placebo during
ADAPT. Mean counts with efgartigimod treatment remained
unchanged from baseline and consistent with the placebocontrolled period.
SUMMARY/CONCLUSION: Occurrences of WBC counts
decreases were incidental, and not sustained over time. Risk of
infections did not increase with repeated cycles of efgartigimod
treatment.
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THE EFFECT OF OBESITY IN EFFICACY AND SAFETY IN
THE ADAPT TRIAL OF EFGARTIGIMOD FOR
GENERALIZED MYASTHENIA GRAVIS
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INTRODUCTION: Weight gain is a frequent comorbidity in
patients with generalized myasthenia gravis (gMG),
confounded by corticosteroid use and higher body mass index
(BMI) is generally associated with higher disease activity.
OBJECTIVE: To assess the impact of BMI on response to
efgartigimod, a human IgG1 antibody Fc-fragment that blocks
neonatal Fc receptor, in the ADAPT trial.
METHODS: Efgartigimod (10 mg/kg IV, ≤1200 mg) or placebo
were administered in cycles of once-weekly infusions for 4
weeks, with subsequent cycles initiated based on clinical
response. This post hoc analysis of the ADAPT trial examined
the effect of weight and BMI on safety and efficacy. Myasthenia
Gravis Activities of Daily Living (MG-ADL) and Quantitative
Myasthenia Gravis (QMG) response defined as a ≥2- and ≥3point improvement, respectively, sustained for 4 consecutive
weeks and occurring by week 4 of the cycle, were efficacy
measures.
RESULTS: The median BMI (interquartile range) was 27.7
(22.95-32.15) and 27.5 (23.2-32.1) in the treatment and
placebo groups, respectively. Sixty-six percent of patients
weighing ≤80 kg and 70.6% of those weighing >80 kg were
MG-ADL responders versus 39.6% and 34.3% in the placebo
group. Five of 6 patients who weighed ≥120 kg in the treatment
arm were MG-ADL responders in cycle 1. Sixty percent of
patients weighing ≤80 kg and 61.8% of those weighing >80 kg
in the treatment group were QMG responders versus 18.8%
and 20.0% in the placebo group.
SUMMARY/CONCLUSION: Efgartigimod was effective in the
treatment of gMG regardless of weight.
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EFFECTS OF EFGARTIGIMOD TREATMENT ON HUMORAL
AND CELLULAR IMMUNE RESPONSES: ANALYSIS OF TCELL–DEPENDENT ANTIBODY RESPONSE IN
CYNOMOLGUS MONKEYS
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INTRODUCTION: Efgartigimod is a human IgG1 antibody Fcfragment that reduces IgG levels including pathogenic IgG
autoantibody levels through neonatal Fc receptor (FcRn)
blockage. Owing to the novel mechanism of action of
efgartigimod, its impact on antibody production and cellular
immune responses warrants further investigation.

Peter Vanhoenacker - Employee of argenx

OBJECTIVE: To determine whether treatment with
efgartigimod in cynomolgus monkeys had an impact on
humoral and/or cellular immune responses to keyhole limpet
hemocyanin (KLH), a prototypical T-cell–dependent antigen.
METHODS: Six male and 6 female cynomolgus monkeys were
divided 1:1 to receive either 100 mg/kg efgartigimod IV or
vehicle control once weekly for 11 weeks, followed by a 9-week
recovery period. Intramuscular KLH challenges (10 mg/dose
each) occurred at weeks 4 and 8, with an additional challenge
at week 5 of the recovery period. Outcomes reported include
timing and magnitude of anti-KLH IgM and IgG responses and
elicited levels of interferon-gamma secretion of peripheral
blood mononuclear cells in response to KLH challenges.
RESULTS: There were no observed differences between
efgartigimod- and vehicle control-treated animals in KLHelicited cellular responses or anti-KLH IgM recall response.
Lower anti-KLH IgG titers were observed after the second KLH
challenge in efgartigimod-treated animals that normalized
during the treatment-free period. Total IgG titers significantly
decreased under efgartigimod treatment, consistent with the
drug’s mechanism of action.
SUMMARY/CONCLUSION: These data demonstrate that Tcell–dependent antibody and cellular immune responses were
mounted to a prototypical antigen under full efgartigimodmediated FcRn blockage in cynomolgus monkeys. In the
context of vaccination or infection, efgartigimod treatment is not
expected to impair generation of immune responses.
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AN ATYPICAL CASE OF PURE MOTOR NEUROPATHY
WITH PROXIMAL LIMB WEAKNESS AND POLYPHASIC
COURSE

Conor Kelly (Pittsburgh, PA), Tawfiq Al-Lahham (Pittsburgh,
PA)
CASE REPORT: We present a case of a 63-year-old man who
developed progressive proximal bilateral lower extremity
weakness over three months. Then, he had rapid worsening
with upper extremity involvement proximally more than distally.
Workup was notable for evidence of active widespread
intraspinal canal motor axon loss process on EDX study,
positive serum anti-GM1 antibodies, and mild cerebrospinal
spinal fluid protein elevation. He had mild improvement with IV
methylprednisolone 1 g/day for five days. However, within two
months a rapid progression of diffuse weakness to a greater
severity than initial presentation occurred. He was completely
dependent on assistance for transfer and all activities of daily
living (ADLs). He had no sensory, dysautonomia, respiratory,
or bulbar symptoms. Repeated workup was significant for
severely elevated anti-GM1 antibodies. Significant
improvement was seen over the course of five months
following treatment with IVIg, and rituximab. He is walking
using a walker for 30 minutes and mostly independent in all his
ALDs. While the presenting pattern was grossly symmetric, the
recovery pattern has been asymmetric.
SUMMARY/CONCLUSION: This case may represent a novel
presentation of multifocal motor neuropathy (MMN), as
proximal lower limb weakness is rarely seen in MMN. Notably,
pure motor chronic immune demyelinating polyneuropathy
(CIDP) is reported as a rare subtype of CIDP with pure motor
involvement, and it has been hypothesized that it may
represent a symmetric subtype of MMN. This case highlights
significant clinical overlap between MMN and pure-motor
CIDP. We reviewed the literature and considered the possibility
of a pathophysiologic continuum between MMN and motorCIDP.
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IS COVID19 ANY DIFFERENT FOR MYASTHENIA GRAVIS

Akhil Shivaprasad (Houston, TX), Ashley Anderson (Pearland,
TX), Bing Liao (Houston, TX), Ericka Greene (Pearland, TX),
Robert Smith (Houston, TX), Sheetal Shroff (Houston, TX)
INTRODUCTION: Over 79 million people have been infected
with COVID-19, and due to its continued presence, it is
relevant to understand the effect of the infection on various
neuromuscular disorders such as myasthenia gravis (MG).
OBJECTIVE: To understand the impact of COVID-19 infection
on MG patients who may be vulnerable with respiratory muscle
weakness and immunosuppressive therapy in aspects of
morbidity and mortality.
METHODS: Nineteen MG patients infected with COVID-19
were identified from our database and charts were
retrospectively reviewed for data collection.
RESULTS: Of the 19 patients (aged 66±13 years, 16 male and,
17 generalized) all except 1 acquired COVID-19 prior to
vaccination. Nine were on ≥2 immunosuppressive medications,
and a common combination was azathioprine or
mycophenolate mofetil with prednisone. Twelve (63%) patients
were hospitalized and 4 (21%) died. Eight patients (42%) had
myasthenia exacerbation and were treated with IVIg or plasma
exchange. Two patients had residual dyspnea, 3 had cognitive
issues and 9 recovered back to baseline. Mean hospital stay
with exacerbation was 14 days, and of those who died, was 30
days. One patient on rituximab died, and 1 on eculizumab did
not return to baseline.
SUMMARY/CONCLUSION: In our case series we saw that
majority of the MG patients with COVID-19 infection were
hospitalized, had exacerbation and returned to baseline. Prior
immunosuppressive therapy did not confer any benefit against
the infection or improve the disease course. Patients on
biologics had relatively worse outcome compared to the others.
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THE DUKE MYASTHENIA GRAVIS CLINIC REGISTRY:
ANALYSIS OF OUTCOMES

Donald Sanders (Durham, NC), Michael Lutz (Durham, NC),
Shruti Raja (Durham, NC), Vern Juel (Durham, NC), Jeffrey
Guptill (Durham, NC), Lisa Hobson-Webb (Durham, NC),
Janice Massey (Durham, NC)
INTRODUCTION/BACKGROUND: The Duke Myasthenia
Gravis (MG) Clinic Registry contains comprehensive physicianderived data on patients seen since 1980.
OBJECTIVE: To report treatment outcomes in patients initially
seen in the Duke MG Clinic since 2000.
METHODS: Data from 462 patients with MG initially seen at
the Duke MG Clinic between 2000 and 2018 and followed for
at least 1 year were reviewed. Treatment evolved over time,
generally in accordance with the 2016 and 2021 Consensus
Guidance statements. Myasthenia Gravis Foundation of
America Post-Intervention Status (PIS) was determined at
each clinic visit by the treating neurologist. Treatment goal
(TG) was defined as achieving PIS Minimal Manifestations or
better. Time-to-event (TTE) analysis and summary statistics
were performed to investigate the effect of sex, age at disease
onset, disease distribution (ocular versus generalized), and
acetylcholine receptor antibody (AChR-Ab) presence on the
time to achieve TG. For TTE, the initial clinic visit date defined
the time origin, events were the earliest date that TG was
achieved, and censoring was defined by not achieving TG.
RESULTS: TG was achieved by 68% of 462 patients within 1
year, 73% of 386 within 2 years, and 77% of 322 within 3 years
after the initial visit. This was not significantly different between
males and females, AChR-Ab presence and absence, early
and late onset disease, or disease distribution at any time
point.
SUMMARY/CONCLUSION: Among patients treated in the
Duke MG Clinic after 2000, 77% of those followed for at least 3
years achieved Minimal Manifestations or better, and this did
not differ among the analyzed subgroups.
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EFFICACY AND SAFETY OF ZILUCOPLAN IN MYASTHENIA
GRAVIS: RESPONDER ANALYSIS FROM THE
RANDOMIZED PHASE 3 RAISE TRIAL

Tuan Vu (Tampa, FL), Angela Genge (Montreal, Canada),
Yessar Hussain (Austin, TX), Henry Kaminski (Washington,
DC), Maria Isabel Leite (Oxford, United Kingdom), Renato
Mantegazza (Milan, Italy), Kimiaki Utsugisawa (Hanamaki,
Japan), Melissa Brock (Raleigh, NC), Babak Boroojerdi
(Monheim, Germany), Mark Vanderkelen (Braine-l'Alleud,
Belgium), Guillemette de la Borderie (Brussels, Belgium),
Petra Duda (Cambridge, MA), James Howard (Chapel Hill,
NC)
INTRODUCTION: RAISE (NCT04115293) was a double-blind,
placebo-controlled phase 3 study of zilucoplan, a macrocyclic
peptide inhibitor of complement component C5, in patients with
generalized myasthenia gravis (gMG).
OBJECTIVE: To evaluate efficacy, safety, and tolerability of
zilucoplan in patients with gMG.
METHODS: Adult participants (acetylcholine receptor + gMG,
Myasthenia Gravis Foundation of America Class II-IV, MG
Activities of Daily Living [MG-ADL] score ≥6, Quantitative
Myasthenia Gravis [QMG] score ≥12) were randomized 1:1 to
daily subcutaneous 0.3 mg/kg zilucoplan or matched placebo
for 12 weeks. The primary efficacy endpoint was change from
baseline (CFB) at week 12 in MG-ADL score. Secondary
endpoints included the proportion of MG-ADL and QMG
responders (reduction of ≥3 points and ≥5 points without
rescue therapy). Safety was mainly assessed by incidence of
treatment-emergent adverse events (TEAEs).
RESULTS: Overall, 174 participants were randomized to
zilucoplan 0.3 mg/kg (n=86) or placebo (n=88). At week 12,
least squares mean CFB in MG-ADL was significantly
improved (p<0.001) with zilucoplan versus placebo (−4.42
[95%CI −5.31, −3.53] versus −2.30 [−3.17, −1.43]; difference
−2.12 [−3.26, −0.97]). A ≥3-point reduction in MG-ADL was
achieved by 73.8% and 47.1% of patients receiving zilucoplan
and placebo, respectively (p<0.001; OR: 3.182; 95%CI 1.660,
6.098); 59.0% of zilucoplan- and 33.3% of placebo-treated
patients achieved ≥5-point reduction in QMG (p=<0.001). The
most common TEAEs were injection-site bruising (16.3% and
9.1% for zilucoplan and placebo) and headache (15.1% and
15.9%); 4.7% and 2.3% discontinued due to TEAEs.
SUMMARY/CONCLUSION: Zilucoplan statistically and
clinically improved all key outcomes versus placebo and was
generally well tolerated with no unexpected major safety
findings.
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THE DUKE MYASTHENIA GRAVIS CLINIC REGISTRY:
SINGLE FIBER ELECTROMYOGRAPHY FINDINGS

Donald Sanders (Durham, NC), Shruti Raja (Durham, NC),
Vern Juel (Durham, NC), Jeffrey Guptill (Durham, NC), Lisa
Hobson-Webb (Durham, NC), Janice Massey (Durham, NC)
INTRODUCTION: The Duke Myasthenia Gravis (MG) Clinic
Registry contains physician-derived information on patients
seen in the Duke MG Clinic since 1980.
OBJECTIVE: To report single-fiber electromyography
(SFEMG) findings in registry patients.
METHODS: We reviewed registry data from patients with MG
initially seen in the Duke MG Clinic between 1980 and 2017.
Jitter was measured with SFEMG electrodes during voluntary
activation using conventional techniques. The extensor
digitorum (ED) or frontalis muscles were usually examined first.
RESULTS: Data from the initial SFEMG studies on 1,081
patients were included in the following analyses. ED and a
facial muscle were both tested in 393 patients: Both were
abnormal in 60%; the facial muscle alone was abnormal in
26% and the ED alone in 5%. Frontalis and orbicularis oculi
(OO) were both tested in 73 patients: With both abnormal in
20%, OO alone in 42% and frontalis alone in 11%. Follow-up
SFEMG studies were performed in 90 patients whose initial
studies were negative, and were abnormal in 23 (26%).
SUMMARY/CONCLUSION: Jitter was increased in 92% of
initial SFEMG studies in 1,081 patients with MG, and in followup studies in an additional 2%. Facial muscles were more often
abnormal than limb muscles, but no 1 muscle was more
abnormal or more often abnormal in all patients.
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CONTINUOUS AND FIXED-CYCLE DOSING OF
INTRAVENOUS EFGARTIGIMOD FOR GENERALIZED
MYASTHENIA GRAVIS: STUDY DESIGN OF ADAPT NXT
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INTRODUCTION: Individualized cyclic administration of
efgartigimod, a human IgG1 antibody Fc-fragment that blocks
the neonatal Fc receptor, was effective and well tolerated in the
ADAPT phase 3 trial of patients with generalized myasthenia
gravis (gMG). The phase 3b ADAPT NXT study
(NCT04980495) will investigate the efficacy and safety of
efgartigimod in both continuous and fixed-cycle regimens.

Ali Habib - Received research support from argenx, Alexion Pharmaceuticals,
Inc, VielaBio, UCB Pharma, Genentech, Regeneron, Sanofi. Received
consulting fees from argenx, Alexion Pharmaceuticals, Inc, UCB

OBJECTIVE: To evaluate the efficacy, safety, and tolerability
of 10 mg/kg IV efgartigimod administered in a continuous
dosing regimen (every 2-3 weeks) or a fixed cyclic regimen (4
infusions at weekly intervals with a 4-week inter-treatment
period).
METHODS: Adult patients with gMG who are acetylcholine
receptor antibody positive, have an MG Activities of Daily
Living (MG-ADL) total score of ≥5 (with >50% of the score due
to nonocular symptoms), and on a stable dose of ≥1
concomitant gMG treatment will be recruited (n=72 estimated
enrollment). Patients will be randomized 3:1 to either
continuous or fixed cyclic dosing regimens for the initial 21week period. Thereafter, all patients will roll over to continuous
dosing regimen every 2 weeks, with the option to reduce
frequency to every 3 weeks.
RESULTS: The primary endpoint will be the mean average
change in MG-ADL total score from study baseline to week 21
for each regimen. Safety, tolerability, additional measures of
clinical efficacy (including patient satisfaction), and
pharmacokinetic/pharmacodynamic effects will also be
assessed.
SUMMARY/CONCLUSION: The results of ADAPT NXT will
provide important data to inform alternative treatment regimens
which may be more convenient for individual patients. The
estimated study completion date is April 2024.
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STUDY DESIGN OF INTRAVENOUS EFGARTIGIMOD IN
JUVENILE GENERALIZED MYASTHENIA GRAVIS

Nancy Kuntz (Chicago, IL), Abigail Schwaede (Chicago, IL),
Anna Bogatyreva (Ghent, Belgium), Jana Podhorna (Ghent,
Belgium), Sophie Steeland (Ghent, Belgium), Tonke Van Bragt
(Ghent, Belgium), Benjamin Van Hoorick (Ghent, Belgium),
Antonio Guglietta (Ghent, Belgium), James Howard (Chapel
Hill, NC)
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INTRODUCTION: Efgartigimod is a human IgG1 antibody Fcfragment that blocks neonatal Fc receptor (FcRn), thereby
reducing pathogenic IgG autoantibody levels. ADAPT, a phase
3 trial in adults with generalized myasthenia gravis (gMG),
showed that efgartigimod is efficacious and well tolerated. The
incidence of juvenile gMG (1-5:1,000,000) is considerably
lower than that of adult gMG; however, the medical need for
effective and safe treatments remains high. Here, we present
the study design evaluating efgartigimod in pediatric patients
with juvenile gMG (NCT04833894).
OBJECTIVE: To confirm the age-appropriate dose of IV
efgartigimod and provide (model-predicted) evidence for the
treatment response.
METHODS: The study will recruit 12 patients, aged 2-17 years,
starting with the older age group (12-17 years). Patients must
have a confirmed diagnosis of gMG class II, III, or IVa, the
presence of anti-acetylcholine receptor antibodies, and be on a
stable background therapy. In Part A, patients receive 1
infusion of efgartigimod, followed by a 8-week treatment-free
followup period. In Part B, patients receive 4 weekly infusions
of efgartigimod.
RESULTS: Pharmacokinetics (PK), pharmacodynamics (PD),
safety, and clinical response are assessed. In children >6
years of age, the MG Activities of Daily Living and modified
Quantitative Myasthenia Gravis scales are used as clinical
scores, while a detailed neurological assessment is used to
measure clinical response in children aged ≤6 years.
SUMMARY/CONCLUSION: The unique design of this study
will provide data to support PK/PD modeling during the study to
confirm age-appropriate dose and evaluate efficacy and safety
of efgartigimod in pediatric gMG patients.
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ROZANOLIXIZUMAB IN GENERALIZED MYASTHENIA
GRAVIS: RESPONDER ANALYSES FROM THE
RANDOMIZED PHASE 3 MYCARING STUDY
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CA), Renato Mantegazza (Milan, Italy), Sabrina Sacconi (Nice,
France), Kimiaki Utsugisawa (Hanamaki, Japan), John Vissing
(Copenhagen, Denmark), Tuan Vu (Tampa, FL), Marion
Boehnlein (Monheim, Germany), Ali Bozorg (Raleigh, NC),
Maryam Gayfieva (Slough, United Kingdom), Franz Woltering
(Monheim, Germany), Henry Kaminski (Washington, DC)
INTRODUCTION: Generalized myasthenia gravis (gMG) is a
rare neuromuscular disease caused by pathogenic IgG
autoantibodies. Rozanolixizumab inhibits the neonatal Fc
receptor, reducing serum IgG, including pathogenic IgG.
OBJECTIVE: To evaluate efficacy and safety of
rozanolixizumab in patients with gMG.
METHODS: The double-blind, phase 3 MycarinG study
(MG0003/NCT03971422) recruited 200 patients (≥18 years,
acetylcholine receptor + or muscle-specific tyrosine kinase +
gMG, Myasthenia Gravis Foundation of America Class II-IVa),
randomizing them 1:1:1 to weekly subcutaneous
rozanolixizumab 7 mg/kg, 10 mg/kg, or placebo for 6 weeks.
The primary endpoint was change from baseline (CFB) at day
43 in MG Activities of Daily Living (MG-ADL) score. Responder
endpoints at day 43 were MG-ADL (≥2.0-point improvement),
and Quantitative Myasthenia Gravis (QMG) and Myasthenia
Gravis Composite (MGC) (both ≥3.0-point improvement).
Additional endpoints included minimal symptom expression
(MSE, MG-ADL score of 0 or 1) and safety.
RESULTS: Patients were randomized to rozanolixizumab 7
mg/kg (n=66), 10 mg/kg (n=67), or placebo (n=67). Day 43
least squares mean CFBs in MG-ADL (difference versus
placebo [95%CI]) were: −3.370 (−2.586 [−4.091, −1.249]) for 7
mg/kg; −3.403 (−2.619 [−3.994, −1.163]) for 10 mg/kg; and
−0.784 for placebo (p<0.001 for both doses versus placebo).
More patients in the rozanolixizumab 7 mg/kg and 10 mg/kg
arms than the placebo arm achieved response in MG-ADL
(71.9%, 69.4%, and 31.3%), QMG (54.7%, 72.6%, and 39.1%)
and MGC (60.9%, 74.2%, and 40.6%). MSE was achieved in
25.8%, 28.4%, and 3.0%. Treatment-emergent adverse events
occurred in 81.3%, 82.6%, and 67.2%.
SUMMARY/CONCLUSION: Efficacy of rozanolixizumab was
supported by higher responder rates than placebo.
Rozanolixizumab had an acceptable safety profile and was
generally well tolerated.
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UHTHOFF'S PHENOMENON MIMICKING PERIPHERAL
NERVOUS SYSTEM DISORDERS

Meg Hubregsen (Jackson, MS), A. Arturo Leis (Jackson, MS)
INTRODUCTION/BACKGROUND: Uhthoff's phenomenon
(UP), a temperature-induced conduction block in demyelinated
CNS axons, is commonly associated with multiple sclerosis.
UP has rarely been reported with other CNS disorders. We
report 2 cases of UP referred for EDX to bring awareness that
UP occurs in other CNS disorders and can mimic peripheral
nervous system (PNS) diseases.
CASE REPORT: A 48-year-old man suffered a right
frontotemporal subdural hematoma in mid-2016. Several
months later, he developed heat and exercise-induced
phenomena involving the left arm. This only occurred when
working outside in the heat. He learned to cool off in his truck,
“So I can work a few more minutes before my left side fatigues
and shuts off.” The loss of function could persist hours up to 12 days. Neurological examination revealed subtle spasticity
and hyperreflexia in left arm, otherwise normal. A 44- year-old
man, active military with multiple concussions, developed heat
and exercise-induced phenomena also involving the left arm.
Symptoms began in summer 2013 after exhausting drills and a
hot shower. Diagnostic workup in the ER excluded stroke and
heart attack. He did well until 2016, when he moved to a house
with a hot tub. “That’s when I started having the spells again,
the numbness and pain were intense and spread to all fingers,”
with additional extreme fatigue. Neurological examination was
normal. Current EDX studies were normal. Both cases
received prior erroneous diagnoses, including brachial
plexopathy, entrapment neuropathies and cervical
radiculopathy.
SUMMARY/CONCLUSION: Greater awareness is needed that
UP may occur in CNS disorders and mimic peripheral nervous
system diseases.
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EVIDENCE FOR A POTENTIAL SURVIVAL BENEFIT IN
AMYOTROPHIC LATERAL SCLEROSIS WITH CNM-AU8
TREATMENT: INTERIM RESULTS FROM THE RESCUE-ALS
TRIAL LONGTERM OPEN LABEL EXTENSION

Steve Vucic (Sydney, Australia), Parvathi Menon (Sydney,
Australia), William Huynh (Sydney, Australia), Colin Mahoney
(Sydney, Australia), Karen Ho (Salt Lake City, UT), Austin
Rynders (Salt Lake City, UT), Robert Glanzman (Salt Lake
City, UT), Michel Hotchkin (Salt Lake City, UT), Matthew
Kiernan (Sydney, Australia)
INTRODUCTION: RESCUE-ALS was a phase 2 randomized,
double-blind, placebo-controlled study of CNM-Au8 in early
sporadic ALS, with an ongoing open-label extension (OLE) to
evaluate the longterm safety and efficacy of CNM-Au8. CNMAu8 is a suspension of clean-surfaced, catalytically active gold
nanocrystals shown to enhance neuronal metabolic energy,
reduce oxidative stress, and improve protein homeostasis.
METHODS: Participants were randomized 1:1 to receive 30
mg CNM-Au8 or placebo daily for 36-weeks during the doubleblind portion of the study, followed by an OLE with CNM-Au8
(30 mg/day). The trial enrolled 45 participants (n=23 active
[CNM-Au8], n=22 matched placebo).
RESULTS: During the 36-week double-blind period, 96% of
CNM-Au8 treated participants completed, with 1 mortality
event in the active-treatment arm (4%). Amongst placebotreated participants, 86% completed with 2 mortality events
and 1 withdrawal due to ALS disease worsening (14% death or
withdrawal). Ninety percent of eligible participants (n=36)
entered the OLE. Longterm observed survival for the OLE
participants was compared to predicted median survival
derived from the published ENCALS model based on each
participant’s baseline study characteristics. Data were
censored at either last study contact (n=1) or through February
1, 2022. Kaplan–Meier analyses showed a significant survival
benefit with CNM-Au8 treatment, log-rank hazard ratio =0.31
(95%CI 0.1328, 0.7440, p=0.011). CNM-Au8 treatment was
well-tolerated, and there were no significant safety findings
reported during the OLE.
SUMMARY/CONCLUSION: These results demonstrate
improved survival with CNM-Au8 treatment compared to
estimated median survival derived from the ENCALS prediction
model.

Disclosures:
Karen Ho - Employee of Clene Nanomedicine, Inc and has an ownership
interest in excess of $10,000.00
Austin Rynders - Employee of Clene Nanomedicine, Inc and has an ownership
interest in excess of $10,000.00
Robert Glanzman - Employee of Clene Nanomedicine, Inc and has an
ownership interest in excess of $10,000.00
Michel Hotchkin - Employee of Clene Nanomedicine, Inc and has an
ownership interest in excess of $10,000.00
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OPTIMIZING HAND TEMPERATURES IN AN OUTPATIENT
ELECTROMYOGRAPHY CLINIC: A QUALITY
IMPROVEMENT PROJECT

Melanie Simmons (Seattle, WA), Daniel Pierce (Seattle, WA)
INTRODUCTION: Maintaining optimal limb temperature is vital
when performing EDX studies. Correction factors
notwithstanding, NCS interpretation is best when performed
under ideal temperatures, and the AANEM carpal tunnel quality
measure set includes a measure for proper hand temperature.
OBJECTIVE: To quantify the maintenance of optimal limb
temperature for EDX studies and address the fact that there
was no standardized process in our clinic for hand warming,
this quality improvement (QI) project was designed.
METHODS: Following the onset of the COVID-19 pandemic,
our EMG clinic greatly increased the ventilation to adhere to
local and national safety standards, which unintendedly led to
cooler patient limbs. A QI team determined there was a need
for a formal hand warming process and identified 1 provider’s
clinic as a pilot location, incorporating Plan/Do/Study/Act
(PDSA) methodology. Hand warming had previously been
performed on an ad hoc basis using warm water and
disposable hand warmers during the clinical encounter. We
identified multiple possible change ideas and started by
requesting each patient to warm their hands with water prior to
entering the EMG clinic as this would be the easiest and most
cost-efficient idea to implement. We collected baseline data
over 13 weeks and 1 week of post-implementation data and
created a run chart of average weekly patient hand
temperature for analysis.
RESULTS: Only 31% of our patients had adequate hand
temperature upon initiation of EDX encounter.
SUMMARY/CONCLUSION: There is a need for a hand
warming process in this EMG clinic and QI PDSA methodology
will be utilized to achieve optimal patient hand temperature.
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A PATIENT WITH COEXISTING MYASTHENIA GRAVIS,
MYOCARDITIS, AND NECROTIZING AUTOIMMUNE
MYOPATHY AFTER TREATMENT WITH IMMUNE
CHECKPOINT INHIBITOR PEMBROLIZUMAB

Jorge Patino (Houston, TX), Billie Hsieh (Houston, TX), Rajesh
Gupta (Houston, TX)
INTRODUCTION/BACKGROUND: Myasthenia gravis (MG)
and necrotizing autoimmune myopathy (NAM) are rare
debilitating neuromuscular diseases known to be associated
with immune checkpoint inhibitors (ICPIs) used in the treatment
of different types of cancer.
CASE REPORT: A 68-year-old female with past medical
history of diabetes, hyperlipidemia, and renal cell carcinoma
treated with nephrectomy, presented with blurry vision, bilateral
ptosis, and generalized weakness. Three weeks before
presentation, the patient was started on pembrolizumab for her
renal cancer, and after the first dose of the drug she
complained of nausea, weakness, and blurry vision. After the
second dose, her symptoms significantly worsened. Her
examination was remarkable for bilateral ptosis, bulbar
weakness, and symmetric proximal weakness of upper and
lower extremities. Laboratory studies were significant for
elevated troponin and creatine kinase, with ejection fraction of
20%. Autoimmune studies were negative. The patient was
treated with high-dose IV steroids and IVIg with significant
improvement in her symptoms.
SUMMARY/CONCLUSION: MG and NAM are known but very
rare complications of pembrolizumab, with very high mortality
rates of up to 30% with ICPI-related MG. Recognition of these
potential complications is of importance since early detection
can lead to appropriate and prompt treatment, with increased
chance of recovery.
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RELIABILITY OF ULTRASOUND MEASUREMENTS IN
CRITICAL FOREARM GRASP MUSCLES

Emmanuel Ogalo (Vancouver, Canada), Michael Berger
(Vancouver, Canada)
INTRODUCTION: Evaluating critical muscles for grasp function
following neuromuscular disease continues to grow. Muscle
evaluation may improve with simultaneous application of
ultrasound (US) and EDX examination.
OBJECTIVE: To determine optimal US measurement sites
exhibiting the highest degree of reliability for maximal crosssectional area (CSA) and muscle thickness (MT)
measurements in clinically relevant forearm muscles involved
in grasp.
METHODS: Cross-sectional B-mode images were captured in
19 healthy participants (age=24.7±8.2), using standardized
gain, depth and frequency settings. Images were obtained in 2
cm increments from fixed anchor points in the forearm: Lateral
epicondyle for extensor carpi ulnaris (ECU), ulnar styloid for
extensor indicis (EI) and the wrist crease for flexor pollicis
longus (FPL). CSA and MT were measured at each site. US
scans were performed by an experienced examiner and a
student with limited US experience (n=10).
RESULTS: Intraclass correlation coefficient (ICC) with 95% CI
for maximal CSA was 0.98 for ECU (CI 0.91-0.99), 0.89
(95%CI, 0.40-0.97) for EI, and 0.95 for FPL (CI 0.81-0.99). ICC
for maximal MT measurement was 0.98 for ECU (CI 0.910.99), 0.90 for EI (CI 0.59-0.98) and 0.87 for FPL (CI 0.480.97). The correlation between maximal CSA and MT was
weak-moderate (ECU r=0.02, EI r=0.58, FPL r=0.31).
Normative values for CSA and MT, as well as optimal scanning
sites, were also determined.
SUMMARY/CONCLUSION: US evaluation of MT and CSA
exhibit excellent interrater reliability. Standardized
measurement locations and normative data may refine the
accuracy of US evaluation of MT and CSA when monitoring
adaptations to neuromuscular disease affecting forearm
muscles.
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REFRACTORY MYASTHENIA GRAVIS WITH REPORTED
ACETYLCHOLINE RECEPTOR BINDING ANTIBODY TITER
HIGHER THAN 700

Sarah Lam (St. Louis, MO), Eduardo Gonzalez (Kansas City,
MO), Binod Wagle (Kansas City, MO)
INTRODUCTION/BACKGROUND: Myasthenia gravis (MG) is
an autoimmune disease in which antibodies attack the
postsynaptic acetylcholine receptors at the neuromuscular
junction. There is a correlation between symptom severity and
acetylcholine receptor binding antibody titer.
CASE REPORT: A 28-year-old female at 26 weeks gestation
was diagnosed with MG in her early 20s, presented in 2018
with worsening symptoms of dysphagia, fatigue and dyspnea.
Her serological testing revealed an elevated acetylcholine
receptor binding antibody of 712 nmol/l, and 1036 nmol/l 9
months later. She underwent thymectomy in 2019 and had a
robust antibody titer decline to 2.73 nmol/l 3 years postthymectomy. She had improved symptom severity and her
antibody titer declined without changing her IVIg or
pyridostigmine treatment.
SUMMARY/CONCLUSION: High levels of preoperative
acetylcholine receptor binding antibodies are associated with
increased disease severity. In this report, we the highlight the
decrease in acetylcholine receptor binding antibody titer and
symptom severity following thymectomy.
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RARE PARSONAGE-TURNER SYNDROME WITH
CORRELATION OF MAGNETIC RESONANCE
NEUROGRAPHY TO ELECTRODIAGNOSTIC FINDINGS: A
CASE REPORT

Andrew Reish (North Wales, PA), Divisha Raheja (Center
Valley, PA)
INTRODUCTION/BACKGROUND: A 51-year-old male with
significant past medical history of distant C5-C6 anterior
cervical discectomy and fusion (ACDF) in 2012 presented upon
neurosurgery referral for EDX evaluation of potential “cervical
radiculopathy or ulnar neuropathy,” in setting of constant righthand dysesthesias and proximal arm weakness without neck
pain, bulbar symptoms, bowel/bladder dysfunction or other limb
symptoms.

212
IMPACT OF COVID-19 PANDEMIC ON PHYSICAL ACTIVITY
IN PATIENTS WITH NEUROMUSCULAR DISEASES

Alanood Alsolaihim (Riyadh, Saudi Arabia), Joshua Nederveen
(Hamilton, Canada), Mark Tarnopolsky (Hamilton, Canada)
INTRODUCTION: The COVID-19 pandemic caused by of the
novel coronavirus SARS-CoV-2 has affected all segments in
life. Multiple countries, including Canada, have adopted
multiple preventive measures to reduce the transmission of the
virus. Those measures include lockdowns that limited physical
activity.
OBJECTIVE: To assess the impact of physical activity on
muscle strength among neuromuscular patients during and
before the pandemic.

CASE REPORT: Upon physiatry, needle EMG/NCS evaluation
8 weeks from symptom onset, patient reported constant severe
pain of scapula and triceps of insidious onset after arising from
sleep with pins-needles dysesthesias in middle to small fingers.
He noted progressive fine motor control weakness and
reported current symptoms were similar to previous pre-ACDF
presentation. However, needle EMG/NCSs were suggestive of
multi-myotome brachial plexopathy with significant radial nerve
axonopathy. A STAT brachial plexus 3T MRI revealed
increased signal on T2 and inversion recovery imaging within
the right C6 nerve as it extends from the C5-C6 neuroforamen
into upper trunk. This abnormal signal extended into the
anterior division, as well as the lateral and posterior cords of
the brachial plexus above and below the subclavian artery with
divisions of the brachial plexus appearing normal in size
without mass. Analgesics and physical therapy were initiated
with referral to Neuromuscular Neurology for evaluation.

METHODS: A retrospective chart review was done on patients
who attended the Neuromuscular clinic at McMaster University
2 years before the pandemic and with a clinic
follow-up 6 months into the pandemic. Knee extension,
handgrip and elbow flexion quantitative strength
measurements are routinely evaluated during follow-ups using
isokinetic dynamometry, and data of these measurements
were collected during and before the pandemic with an
assessment of patients’ physical activity level. The statistical
analysis was performed with SPSS 25, mixed model 2-way
repeated measures (RM) ANOVA was utilized.

SUMMARY/CONCLUSION: Parsonage-Turner syndrome
(PTS) is a rare disease (approximately 1.64/100,000 per year)
but can mimic many shoulder or neurologic disorders.
Occasionally, patients who are misdiagnosed may receive
unnecessary cervical spine or shoulder surgery. MRI revealed
typical PTS imaging features, confirming EDX findings and
hence had a positive impact on patient outcome through early
intervention.

SUMMARY/CONCLUSION: Patients who decreased their level
of physical activity were found to have significant loss of
strength, so it is crucial to emphasize the importance of
physical activity and exercise on patients with neuromuscular
conditions.

RESULTS: Data from 80 patients were obtained. Significant
loss on knee extension, hand grip and elbow flexion torques
was seen on patients who decreased their physical activity
level (p<0.001). Interestingly, the group that maintained
physical activity had no significant reduction.
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OUTCOMES OF COVID-19 INFECTION AND VACCINATION
IN INDIVIDUALS WITH MYASTHENIA GRAVIS: A
POPULATION-BASED STUDY

THE DUKE MYASTHENIA GRAVIS REGISTRY: II. ANALYSIS
OF OUTCOMES

Monica de Carvalho Alcantara (Toronto, Canada), Maria Koh
(Toronto, Canada), Alison Park (Toronto, Canada), Vera Bril
(Toronto, Canada), Carolina Barnett-Tapia (Toronto, Canada)
INTRODUCTION: Myasthenia Gravis (MG) is an autoimmune
disease that usually requires immunosuppression, which is a
risk factor for severe COVID-19. There are limited data
regarding outcomes of COVID-19 infection in people with MG,
vaccine uptake and safety.
OBJECTIVE: To study COVID-19-related outcomes and
vaccine uptake in a population-based sample of adults with MG
vs. matched controls.
METHODS: A retrospective, population-based, matched cohort
study, using administrative health data in Ontario, Canada. We
assessed rates of COVID-19 infection, and in those with
positive test we compared ED visits, hospital and ICU
admissions, and death. We also assessed vaccine uptake and
MG-related hospitalizations after vaccination.
RESULTS: Among 11,365,233 eligible Ontario residents, 4,411
MG cases were matched (by age, sex and residential area) to
22,055 controls. Mean age was 67.7±15.6 years, 51.6% were
women, and 88.0% urban residents. Between January 2020
and May 2021, 164 (3.7%) MG cases and 669 (3.0%) controls
contracted COVID-19. MG cases had higher rates of ER visits
(36.6% vs.24.4%), hospital admissions (30.5% vs.15.1%), ICU
admissions (6.7% vs.3.9%) and 30-day mortality (14.6% vs.
8.5%). By August 2021, 80.3% MG vs.81.2% controls had
received 2 vaccine doses, 3.1% vs.2.8% one dose and 16.4%
vs.15.8% were unvaccinated. Among 3461 first doses in MG
cases, <6 were hospitalized with an MG diagnosis within 30
days.
SUMMARY/CONCLUSION: Adults with MG who contracted
COVID-19 had approximately twice the risk of hospitalization,
ICU admission and death compared to matched controls.
Vaccine uptake was high, with negligible risk of severe MG
exacerbations after vaccination.

Donald Sanders (Durham, NC), Michael Lutz (Durham, NC),
Shruti Raja (Durham, NC), Vern Juel (Durham, NC), Jeffrey
Guptill (Durham, NC), Lisa Hobson-Webb (Durham, NC),
Janice Massey (Durham, NC)
INTRODUCTION: The Duke Myasthenia Gravis (MG) Clinic
Registry contains comprehensive physician-derived data on
patients with MG seen since 1980.
OBJECTIVE: To report outcomes in patients initially seen in
the Duke MG Clinic between 2000 and 2018.
METHODS: This is a retrospective cohort study of patients
initially seen in the Clinic between 2000 and 2018 who were
followed for at least 2 years in the Clinic. Treatment Goal (TG)
was defined as achieving MGFA Post-Intervention Status (PIS)
Minimal Manifestations status (MMS) or better; PIS was
determined by the treating neurologist. Time-to-event analysis
and summary statistics were performed to assess the effect of
sex, acetylcholine receptor and muscle specific kinase (MuSK)
antibody status, age at disease onset, distribution (ocular vs
generalized), and thymoma on the time to achieve TG.
RESULTS: Among the 367 cohort patients, 71% achieved TG,
and there were no significant differences within the subgroups;
the median time to TG was 355 days. The median time to TG
was less in males (289 days) than in females (435 days). The
median disease duration at the first visit was less in patients
who achieved TG (326 days) than in those who did not (518
days).
SUMMARY/CONCLUSION: Seventy-one percent of cohort
patients achieved MMS or better; the median time to achieve
MMS was less than 1 year. These results demonstrate the
efficacy of treatments that were standard of care before 2018
and can be used to determine the added value and potential
role of new treatments developed since then.
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sponsored by Alexion Pharmaceuticals.
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Pharmaceuticals.
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Momenta, Ra Pharma, Becton Dickinson, Cabaletta, Regeneron, Argenx,
Janssen, UCB, Toleranzia Tellus, and Piedmont Pharmaceuticals. He
received industry grant support from UCB pharma for a fellowship training
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Grant/Research support from: NIH (NIAID, NINDS, NIMH), Myasthenia Gravis
Foundation of America, Centers for Disease Control and Prevention. He is
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Lisa Hobson-Webb - Helixmith – consulting
G1 Therapeutics, Inc. – Spouse employment.
Janice Massey - Consultant to argenx & MomentaSite investigator for
Revance.

ARE HEALTH CARE PROVIDERS (HCPS) READY FOR A
PARADIGM SHIFT FOR GENERALIZED MYASTHENIA
GRAVIS (GMG) CARE?

Carole Drexel (Needham, MA), Emily Bixler (Needham, MA),
Katie Kowalski (washington, DC), Genna Mvalo (Jacksonville,
FL), James Howard (Chapel Hill, NC)
INTRODUCTION: Patients with gMG present with multiple
comorbidities that complicate their management with standard
therapeutic regimens. The safety of new targeted agents could
lessen the disease and treatment burdens.
Objective: To assess the impact of continuing medical
education (CME) on HCP competence treating gMG in the
context of comorbidities and the emerging role of anti-FcRn
therapies.
METHODS: A 60-minute CME activity was launched live-online
11/30/21 and will remain on-demand for 1 year. Test questions
were administered before and immediately after the activity. A
follow-up survey on HCP behavior was sent to post-test
respondents 2 months after activity completion. Responses
were analyzed for engagement, lessons learned, and
continuing gaps. Chi-square tests compared paired responses
(P<0.05; pre/post).
RESULTS: As of 5/12/22, 539 HCPs had engaged (28%
neurologists and most reporting they managed gMG patients).
At entry, 47% of HCPs agreed that inadequate efficacy of
available therapies was a major contributor to poor patient
quality of life. Outcomes showed significant increases (pre vs
post) in ability to recognize side effects of
immunosuppressants (38% vs 75%), select a candidate for
eculizumab (38% vs 92%), and recognize the mechanism of
action and safety of efgartigimod (26% vs 84%). On follow up,
HCPs indicated they had a greater ability to identify where new
and emerging targeted agents fit in treatment.
CONCLUSION: Live and on-demand CME positively impacts
the ability of HCPs to adapt to the changing landscape of gMG
management. Additional education on practical strategies and
criteria for treatment selection would further assist HCPs.

Disclosures:
James Howard - Contracted Research: Alexion Pharmaceuticals, argenx
BVBA, the Centers for Disease Control and Prevention (Atlanta, GA, USA), the
Myasthenia Gravis Foundation of America, the Muscular Dystrophy
Association, the National Institutes of Health (including the National Institute of
Neurological Disorders and Stroke and the National Institute of Arthritis and
Musculoskeletal and Skin Diseases), PCORI, Ra Pharmaceuticals (now UCB),
Regeneron Pharmaceuticals and Takeda Pharmaceuticals; Honoraria from
Alexion Pharmaceuticals, argenx BVBA, Immunovant Inc., Ra
Pharmaceuticals (now UCB), Regeneron Pharmaceuticals, Sanofi US and
Viela Bio Inc. (now Horizon Therapeutics) Non-financial support: Alexion
Pharmaceuticals, argenx BVBA, Ra Pharmaceuticals (now UCB) and
Toleranzia AB
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THE DUKE MYASTHENIA GRAVIS CLINIC REGISTRY:
THYMECTOMY IN MUSK MYASTHENIA

CD8 T CELL IMMUNE SIGNATURES IN AUTOIMMUNE
MYASTHENIA GRAVIS

Shruti Raja (Durham, NC), Donald Sanders (Durham, NC),
Vern Juel (Durham, NC), Jeffrey Guptill (Durham, NC), Lisa
Hobson-Webb (Durham, NC), Janice Massey (Durham, NC)

Yingkai (Kevin) Li (Durham, NC), Vern Juel (Durham, NC),
John Yi (Durham, NC), Tabitha Karatz (Durham, NC), Jeffrey
Guptill (Durham, NC)

INTRODUCTION: The Duke Myasthenia Gravis (MG) Clinic
Registry is a comprehensive database of clinician-derived data
on patients seen in the Duke MG Clinic.

INTRODUCTION/OBJECTIVES: Myasthenia gravis (MG) is a
chronic autoimmune disease mediated by T cells. While
previous studies have predominately focused on CD4 T cells in
MG pathogen, our research seeks to examine the uncertain
role of CD8 T cells.

OBJECTIVE: To describe the demographics, clinical
characteristics and post-thymectomy outcomes of Registry
patients with MuSK antibodies.
METHODS: 157 patients with AChR (ARMG) or MuSK
antibodies (MMG) who underwent thymectomy for nonthymomatous MG and had at least 2 years of post-thymectomy
follow-up were reviewed.
RESULTS: 14 patients, all female, had MMG. Median onset
age was 25 years (range 10-54); 93% had onset <age 50.
Median disease duration at thymectomy was 1 year (range
0.05–21). All were generalized; 5 (36%) had MG crisis before
thymectomy. 4 (29%) had thymic hyperplasia. Median followup was 13.6 years (2.6-33.4) At their last visit, 8 (57%) had
achieved MGFA Post- Intervention Status Minimal
Manifestations or better (MM+); 11 (79%) were taking an oral
immunosuppressant and 1 was taking an oral
immunosuppressant plus rituximab.
143 patients had ARMG; 79 (55%) were female. Median onset
age was 31 years (range 2-83); 79% had onset <age 50.
Median disease duration at thymectomy was 1.3 years (range
0.1-37). 98% were generalized; 11 (8%) had MG crisis before
thymectomy. 78 (55%) had thymic hyperplasia. Median followup was 8.2 years (range 2.2-35.5). At their last visit, 98 (69%)
had achieved MM+; 120 (84%) were taking an oral
immunosuppressant and 1 was on rituximab.
SUMMARY/CONCLUSIONS: MMG patients had more crises
before thymectomy and 29% of MMG patients had thymic
hyperplasia. Long-term outcomes were favorable in both MMG
and ARMG patients following thymectomy.

Disclosures:
Shruti Raja - received consulting fees/honoraria from Signant Health and
Regeneron.
Donald Sanders - received consulting fees/honoraria from Accordant Health
Services, Sentient, Sanofi-Aventis, Cabaletta and Alexion and for DSMB
participation from Roche and VielaBIO.
Vern Juel - is a site investigator for MG trials sponsored by Alexion
Pharmaceuticals.
Jeffrey Guptill - received consulting fees/honoraria from Immunovant, Alexion,
Apellis, Momenta, Ra Pharma, Cabaletta, Regeneron, Argenx, Janssen, UCB,
and Toleranzia.
Janice Massey - received consulting fees/honoraria from Argenx and
Momenta. She is a Principal Investigator for Revance.

METHODS: Multi-color flow cytometry was performed on CD8
T cells among MG patients (N=42) with no immunosuppressant
(No-IS), those treated with steroids and healthy controls (HC)
(N=20). IsoPlexis single-cell platform was applied to a subset
of patients to detect cytokine production prior to and post
steroid treatment (N=12). NanoString RNA sequencing of 752
autoimmune related genes was performed on CD8 T cells to
validate the cytokine changes (N=26).
RESULTS: Memory (CD27+) and Exhausted (CTLA4+, PD-1+,
EMOES+) CD8 T cell were increased in No-IS MG patients. In
unbiased Self-Organizing Maps (FlowSOM), central memory
and CXCR5+ CD8 T cells were increased in No-IS compared
to HC and decreased post treatment. Single-cell analysis
detected elevated frequencies of effector and inflammatory
cytokines, including granzyme B, IFN-g, IL-9, MIP-1b, TNF-a,
IL-17A, GM-CSF, IL-12, and MIP-1a in the No-IS group.
Effector and inflammatory cytokines and frequencies of
polyfunctional CD8 T cells significantly decreased with steroids
treatment. Interferon- induced related inflammatory genes and
exhaustion marker genes were upregulated in MG patient from
RNA sequencing assays.
SUMMARY/CONCLUSION: Analysis of CD8 T cells
demonstrates an effector phenotype with prominent
polyfunctional inflammatory cytokine function in MG patients.
Steroid treatment reduces the CD8 T cell proinflammatory
phenotype. This data suggests CD8 T cells contribute to MG
pathogenesis and may potentially serve as a biomarker for
monitoring response to treatment.
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ACCURATE SEROLOGICAL DIAGNOSIS OF MYASTHENIA
GRAVIS (MG) ASSOCIATED WITH ANTI‐MUSK (MUSCLE
SPECIFIC TYROSINE KINASE) ANTIBODIES IS STILL A
MAJOR LABORATORY CHALLENGE

Pankaj Kumar (Vancouver, Canada), Eve Kihara (vancouver,
Canada), Navpreet Kaur (vancouver, Canada), Harvir Sodhi
(Vancouver, Canada), Ali Mousavi (Vancouver, Canada), Tariq
Aziz (Vancouver, Canada), Ebrima Gibbs (vancouver,
Canada), Joel Oger (Vancouver, Canada), Hans Frykman
(Vancouver, Canada)
INTRODUCTION: The detection of autoantibodies in Musk MG patients, not only confirms the diagnosis but helps
determine a most accurate therapeutic strategy. Several
laboratory assays including, radioimmunoprecipitation assay
(RIPA) and Surface plasmon resonance (SPR), live and fixed
cell-based assays (F-CBA and L-CBA) have been developed
but with varied sensitivity and specificity.
OBJECTIVE: In the present study, we compared the clinical
performance of different lab techniques.
METHODS: Between July 2019 and August 2020, we clinically
validated the 132 AChR Ab negative and MuSK positive+/borderline samples (by SPR or RIPA) by sending a
questionnaire to physicians. Clinically confirmed MuSK+ MG
(34 cases) and non- MG (36 cases) cases were selected for
assay validation.
In a separate study, we selected 40 MuSK Ab positive serum
(by RIPA) and 50 healthy sera (confirmed by RIPA) and
compared the results with live CBA (BCNI developed/Oxford
protocol).
RESULTS: In the first study, the sensitivity of SPR was more
than the RIPA (79% vs. 58%), but the specificity was less (67
% vs. 92%). In the second study, MuSK CBA showed 100%
specificity but lower sensitivity (57.5%) than RIPA. Although
the MuSK CBA had lower sensitivity, however, all CBA
negative samples were low RIPA positive.
SUMMARY/CONCLUSION:
While SPR had higher sensitivity compared to RIPA, its
specificity was lower. Additionally, although RIPA performed
much better than CBA and is a gold standard method, the
power in our study is limited by the number of samples tested.
Hence, prospective studies with well characterized clinically
diagnosed cases is very much warranted.
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OCULAR MYASTHENIA REPORTING RATE AFTER COVID19 VACCINATION

Om Kothari (Voorhees, NJ), Mustafa Jaffry (Edison, NJ),
Kranthi Mandava (Highland Park, NJ), Pooja Menon
(Pittsburgh, PA ), Muhammed Rahim (Hershey, PA), Narjis
Jaffry (Edison, NJ), Nizar Souayah (Westfield, NJ)
INTRODUCTION: Ocular myasthenia is the manifestation of
myasthenia gravis isolated to the levator palpebrae superioris,
orbicularis oculi, and extraocular muscles.
OBJECTIVE: To investigate an association between Ocular
Myasthenia and COVID-19 vaccination. Occurrences of ocular
myasthenia were previously reported.
METHODS: The reporting rate of ocular myasthenia cases
after COVID-19 vaccination was compared to that of ocular
myasthenia after all other vaccinations in 3 time periods: the
vaccine period (December 2020-June 2022), the pre-vaccine
pandemic period (April 2020- November 2020), and the prepandemic period (January 2019-August 2019). Self-controlled
case series analysis and case-centered analysis were used. 6
weeks post-vaccination was defined as the risk period for a
possible causal relationship. For self-controlled case analysis,
the risk period was followed by 1 month of washout plus 6
weeks of control monitoring.
RESULTS: During the vaccine period, 31 and 1 cases of ocular
myasthenia were reported after COVID-19 vaccination and all
other vaccinations, respectively. Of the 31 cases, 26 (84%)
described patients presenting for the first time with myasthenic
symptoms. The reporting rate of ocular myasthenia after
COVID-19 vaccination was significantly higher than the
reporting rate of ocular myasthenia after other vaccines (0.5 vs
0.0 per 10 million people; p< 0.0001). However, this rate was
within the incidence range in the population. Regarding nonCOVID-19 vaccination, 5 cases of ocular myasthenia were
reported in the pre-pandemic period, with none during the prevaccine pandemic period.
SUMMARY/CONCLUSION: There is no significant increase in
reporting rate of ocular myasthenia after COVID-19
vaccination.
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IS COVID-19 VACCINATION ASSOCIATED WITH AN
INCREASED REPORTING RATE OF MYASTHENIC CRISIS?
A VACCINE ADVERSE EVENT REPORTING SYSTEM
(VAERS) STUDY

Om Kothari (Voorhees, NJ), Kranthi Mandava (Highland Park,
NJ), Mustafa Jaffry (Edison, NJ), Pooja Menon (Pittsburgh, PA
), Muhammed Rahim (Hershey, PA), Kazim Jaffry (Edison,
NJ), Gregory Belizaire (New York, New York), Nizar Souayah
(Westfield, NJ)
INTRODUCTION: Occurrences of myasthenic crisis were
previously reported.
OBJECTIVE: To investigate whether there is an association
between Myasthenic Crisis and COVID-19 vaccination.
METHODS: The reporting rate of myasthenic crisis cases after
COVID-19 vaccination was compared to that of myasthenic
crisis after all other vaccinations in 3 time periods: the vaccine
period (December 2020-May 2022), the pre-vaccine pandemic
period (April 2020- November 2020), and the pre-pandemic
period (January 2019-August 2019). Self-controlled case
series analysis and case-centered analysis were used. Six
weeks post-vaccination was defined as the risk period for a
possible cause-effect relationship. For self-controlled case
analysis, the risk period was followed by one month of washout
and another six weeks of control monitoring.
RESULTS: During the vaccine period, 27 and 0 cases of
myasthenic crisis were reported after COVID-19 vaccination
and all other vaccinations, respectively. The reporting rate of
myasthenic crisis after COVID-19 vaccination was significantly
higher than the reporting rate of myasthenic crisis after other
vaccines (1.0 vs 0.0 per 10 million people; p< 0.0001).
However, the reporting rate was within the incidence range of
100 per 10 million people expected in the general population.
Regarding non-COVID-19 vaccination, 2 cases of myasthenic
crisis were reported in the pre-pandemic period, and none were
reported during the pandemic period.
SUMMARY/CONCLUSION: While the reporting rate of
myasthenic crisis after COVID-19 vaccination was significantly
higher during the risk period compared to the control period,
several other factors may have contributed to this rate
increase. These include nonreported or undiagnosed
concomitant COVID-19 infection, medication non-adherence,
and other triggering factors.
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RESPIRATORY DISTURBANCES AND SLEEP APNEA IN
STABLE OUTPATIENTS WITH MYASTHENIA GRAVIS

Hans Katzberg (Toronto, Canada), Monica Alcantara (Toronto,
Canada), Vera Bril (Toronto, Canada), Carolina Barnett
(Toronto, Canada), Clodagh Ryan (Toronto, Canada)
INTRODUCTION: Although respiratory disturbances including
sleep disordered breathing are common during myasthenic
crisis, less is known about this in stable outpatients with
myasthenia gravis (MG). Previous studies have shown a higher
than expected prevalence of sleep apnea in MG patients
OBJECTIVE: To describe the characteristics of respiratory and
sleep dysfunction in stable outpatients with MG.
METHODS: Patients with MGFA class I-III with MG were
recruited from a large MG outpatient practice and underwent
full MG assessments including MG-Quality of Life (MGQOL-15), University of California San Diego Shortness of
Breath (UCSD-SOB) and Epworth sleepiness questionnaires.
Patients then underwent full formal laboratory based
pulmonary function tests and overnight polysomnography.
RESULTS: Nineteen men and fifteen women with MG, mean
age 58.8, mean disease duration 10.7 years and mean MGQOL 27.8 were recruited. Mean UCSD-SOB Questionnaire
score was 31.5 (out of 120) and patients with excessive
daytime sleepiness via Epworth questionnaire was 24% of
patients. Upright forced vital capacity (FVC), mean ventilatory
ventilation (MVV) and mean inspiratory pressure (MIP) were
abnormal in 38%, 53% and 47% patients. Sleep apnea as
defined by apnea hypopea index (AHI)
>5 was detected in 71% of patients, with moderate-severe
apnea with OHI >11 was present in 38%.
CONCLUSIONS: MVV may be superior to FVC and MIP in
detecting respiratory dysfunction. Sleep apnea is common in
stable outpatients with MG, with moderate to severe sleep
apnea occurring in approximately one-third of patients.
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REAL-WORLD TREATMENT PATTERNS IN ADULTS WITH
GENERALIZED MYASTHENIA GRAVIS INITIATING
INTRAVENOUS IMMUNOGLOBULIN IN THE UNITED
STATES

Tom Hughes (Phoenix, AZ), Cynthia Qi (Boston, ), Deborah
Gelinas (Durham, NC), Yuebing Li (Cleveland, OH), Amit
Goyal (Princeton, NJ), Edward Brauer (Boston, MA), Arpit
Bhuwalka (Pune, India), Mai Sato (New York, NY), Sudhir
Jadhav (New Dehli, India), Glenn Phillips (Boston, MA)
INTRODUCTION: In generalized myasthenia gravis (gMG),
intravenous immunoglobulin (IVIg) can be used as a “one-off”
treatment or as maintenance therapy aimed at reducing or
replacing corticosteroid use. Currently, limited evidence exists
around utilization patterns of gMG treatments following IVIg
initiation in the real world.
OBJECTIVE: To evaluate real-world utilization patterns of gMG
treatments among patients with gMG who initiated IVIg.
METHODS: Patients with gMG who initiated IVIg were
identified from a United States claims database (Symphony
Health, an ICON plc Company, Integrated Dataverse [IDV]®,
January 1, 2014−December 31, 2019). The frequency of
subsequent IVIg treatment post-IVIg initiation were analyzed.
Usage patterns of concomitant gMG treatments during the year
preceding and 3 years post-IVIg initiation were compared.
RESULTS: Among 1,225 patients with gMG who initiated IVIg
treatment, 706 patients (57.6%) received 1 to 5 IVIg treatment
courses (intermittent IVIg users), and 519 patients (42.4%)
received ≥6 IVIg treatment courses (chronic IVIg users) within
the subsequent year. Over the 3-year follow-up period
following IVIg initiation, the proportion of patients using
corticosteroids and nonsteroidal immunosuppressive
treatments (NSISTs) was not reduced, even for patients who
continued annual chronic IVIg for 3 consecutive years postinitiation.
SUMMARY/CONCLUSION: Among patients with gMG who
initiated IVIg, the proportion of chronic IVIg users was higher
than expected. Despite IVIg initiation, the proportion of patients
using corticosteroids and NSISTs did not decrease over a 3year follow up period.
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A PHASE 3, OPEN-LABEL, MULTICENTER STUDY TO
EVALUATE ECULIZUMAB IN ADOLESCENTS WITH
REFRACTORY GENERALIZED MYASTHENIA GRAVIS

John Brandsema (Media, PA), Matthew Ginsberg (Akron, OH),
Hideki Hoshino (Tokyo, Japan), Masakazu Mimaki (Tokyo,
Japan), Satoru Nagata (Tokyo, Japan), Vamshi Rao (Chicago,
IL), Katherine Ruzhansky (Charleston, SC), Niraja Suresh
(Tampa, FL), Emmanuelle Tiongson (Los Angeles, CA), Hideo
Yamanouchi (Saitama, Japan), Glen Frick (Boston, MA), Eden
Hicks (Boston, MA), Serena Liao (Boston, MA), James Howard
(Chapel Hill, NC)
INTRODUCTION: Patients with generalized myasthenia gravis
(gMG) with acetylcholine receptor antibodies (AChR Ab+) have
uncontrolled complement activation leading to neuromuscular
junction destruction and impaired neuromuscular transmission,
resulting in debilitating fatigable muscle weakness.
OBJECTIVE: We evaluated eculizumab, a terminal
complement C5 inhibitor, for the treatment of adolescents with
refractory AChR Ab+ gMG.
METHODS: A phase 3, open-label, multicenter study was
conducted in adolescents 12–17 years (NCT03759366).
Eculizumab was administered using a weight-based dosing
regimen, with weekly induction (1–2 doses of 600mg or 4 doses
of 900mg) followed by 2-weekly maintenance (300–1200mg).
The primary endpoint was change from baseline to week 26 in
Quantitative Myasthenia Gravis (QMG) total score. Multiple
secondary endpoints were assessed, including change from
baseline to week 26 in MG Activities of Daily Living (MG-ADL)
total score. Pharmacodynamics and safety were also
assessed.
RESULTS: Eleven adolescents (mean age 14.8±1.8 years)
were enrolled and 10 completed the primary evaluation period.
Least- square mean changes from baseline at week 26 were
-5.8 (standard error [SE] 1.2; p=0.0004) for QMG total score
and -2.3 (SE 0.6; p=0.0017) for MG-ADL total score. Overall,
the primary and all secondary efficacy endpoint analyses met
statistical significance at week 1, sustained through week 26.
Complete terminal complement inhibition was sustained
throughout 26 weeks in all patients. Treatment-emergent
adverse events were all mild/moderate and predominantly
unrelated to eculizumab. Three patients experienced six
serious adverse events (MG worsening [3], MG crisis,
peritonsillar abscess, pyrexia). No meningococcal infections
were reported.
SUMMARY/CONCLUSION: Eculizumab was efficacious and
well-tolerated in adolescents with refractory AChR Ab+ gMG.
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PREGNANCY COURSE IN SERONEGATIVE MYASTHENIA
GRAVIS: A SINGLE CENTER CASE SERIES

Yohei Harada (Drurham, NC), Margaret Bettin (Forest, VA),
Vern Juel (Durham, NC), Janice Massey (Durham, NC),
Donald Sanders (Durham, NC)
INTRODUCTION: The course of seronegative myasthenia
gravis (SNMG) during and after pregnancy has not been welldescribed.
OBJECTIVE: To assess the course of SNMG during pregnancy
and within 6 months postpartum.
METHODS: This is a retrospective cohort study of women with
SNMG seen in the Duke MG Clinic after 2003.
RESULTS: Review of the Duke MG Clinic Registry and
electronic medical record identified 79 women with MG who did
not have autoantibodies against acetylcholine receptors and/or
muscle specific tyrosine kinase. Fourty-five in this cohort had
onset of MG symptoms while of child-bearing potential (age
<50). Of these, 8 became pregnant after MG onset; mean age
at disease onset was 17.6 (SD=10.0) years. Information
regarding disease course during pregnancy and 6 months
postpartum was available for 12 pregnancies in 6 patients. Two
patients developed increased MG symptoms in the 1st
trimester; one required an increased prednisone dosage for
worsening ptosis and dysphagia; the other had worsening
ptosis and the pregnancy was terminated. Increased MG
symptoms were observed postpartum in 5 pregnancies; in 3 of
these, worsening fatigue and ptosis improved after treatment
with intravenous immunoglobulin. No patient reported
improved MG symptoms during pregnancy. No infants
developed symptoms of neonatal myasthenia gravis.
SUMMARY/CONCLUSION: As in seropositive MG, increased
MG symptoms during pregnancy and within 6 months
postpartum period is also seen in women with SNMG. The
small proportion of SNMG patients who became pregnant likely
reflects the low incidence of SNMG in women of child-bearing
potential.
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RAVULIZUMAB FOR THE TREATMENT OF GENERALIZED
MYASTHENIA GRAVIS: TIMING OF RESPONSE

Ali A. Habib (Irvine, CA), Michael Benatar (Miami, FL), Tuan
Vu (Tampa, FL), Andreas Meisel (Berlin, Germany), Shahram
Attarian (Marseille, France), Masahisa Katsuno (Nagoya,
Japan), Serena Liao (Boston, MA), Kathleen N. Beasley
(Boston, MA), James F. Howard Jr (Chapel Hill, NC)
INTRODUCTION: The phase 3 CHAMPION MG study
(NCT03920293) demonstrated that ravulizumab is an effective
and well-tolerated treatment for anti-acetylcholine receptor
antibody-positive (AChR Ab+) generalized myasthenia gravis
(gMG). Endpoints for primary data analysis were assessed at
Week 26 of the randomized controlled period (RCP);
responses at earlier time points have not been examined.
OBJECTIVES: To assess the timing of first response to
ravulizumab in patients with gMG in the CHAMPION MG study.
METHODS: Data were included from patients with a
Myasthenia Gravis – Activities of Daily Living (MG-ADL) total
score of ≥6 at ravulizumab initiation who received ravulizumab
in the RCP or in the open-label extension. Cumulative MG-ADL
response rates at various timepoints after ravulizumab initiation
were evaluated. Time to first response (improvement in MGADL total score ≥3 points) after ravulizumab initiation was also
assessed, using the Kaplan–Meier product-limit method.
RESULTS: The analysis included 139 patients who were
treated with ravulizumab for up to 60 weeks. Cumulative
proportions of patients achieving MG-ADL response by Weeks
2, 4, 12, 26, and 60 were 45.3%, 55.4% 66.2%, 75.5%, and
82.0%, respectively. Median (interquartile range) time to first
MG-ADL response was 29.0 (170.0) days.
CONCLUSION: Cumulative response rates indicate that first
response was achieved by almost half of patients after one
ravulizumab infusion (by Week 2) and by two-thirds of patients
by Week 12; however some patients (15.8%) achieved a first
response after longer treatment. Median time to first response
to ravulizumab treatment in patients with AChR Ab+ gMG was
approximately 4 weeks.
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REAL-WORLD EFFECTIVENESS OF ECULIZUMAB IN
BLACK PATIENTS WITH GENERALIZED MYASTHENIA
GRAVIS IN THE US: RESULTS FROM A RETROSPECTIVE
OBSERVATIONAL STUDY

Marla Morgan (Albany, GA), Ali A. Habib (Irvine, CA), Richard
J. Nowak (New Haven, CT), Srikanth Muppidi (Palo Alto, CA),
Anju Parthan (Boston, MA), Adrian Kielhorn (Boston, MA),
Jane Wang (Boston, MA), James F. Howard, Jr (Chapel Hill,
NC)
OBJECTIVE: To examine effectiveness of eculizumab in black
gMG patients in clinical practice.
METHODS: Adults (>18 years) treated with eculizumab in
clinical practice were included. Retrospective data on MG
status and treatment 2 years prior to and after eculizumab
treatment were collected, allowing patients to act as their own
control. Subgroup analyses compared the change in
Myasthenia Gravis-Activities of Daily Living (MG-ADL) score
and minimal symptom expression (MSE) pre- and posteculizumab initiation between black and non-black patients.
RESULTS: 19/119 (16%) patients were black. Black patients
initiated eculizumab later than non-black patients (10.2 vs 7.5
years post-diagnosis), were more frequently treated at
academic centers (79% vs 50%) and had higher baseline MGADL scores (9.3 vs 7.7). Mean MG-ADL scores for black
patients decreased from 9.4 before eculizumab to 7.7 at 3
months, 3.3 at 6 months and
4.4 at 12 months post-initiation; scores for non-black patients
were 7.8, 5.0, 3.7 and 3.7 respectively. The proportion of
patients achieving MSE increased for both black and non-black
patients from before eculizumab (0% and 4%) to 6 months
(43% and 33%) and 12 months post initiation (25% and 33%).
SUMMARY/CONCLUSION: Eculizumab is effective in black
and non-black patients. Underrepresentation of black patients
in community practice, difference in time to treatment and
higher MG-ADL scores may indicate access challenges
warranting further investigation.
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BURDEN OF MYASTHENIA GRAVIS: HEALTH CARE
UTILIZATION AND SOCIETAL COSTS IN NORWAY

Christoffer Bugge (Oslo, Norway), Nils Erik Gilhus (Bergen,
Norway), Ingrid Engebretsen (Oslo, Norway), Fredrik Arneberg
(Oslo, Norway), Ingrid Lindberg (Stockholm, Sweden), Ivar
Sønbø Kristiansen (Oslo, Norway)
INTRODUCTION: Myasthenia gravis (MG) is a neuromuscular
disease with approximately 1,000 cases in Norway (total
population 5.4 million). Rising financial burden of healthcare
systems requires more efficient resource use, yet studies
evaluating the costs of MG are lacking.
OBJECTIVE: Estimate societal costs of a national Norwegian
MG cohort in 2020.
METHODS: Using population-based data from the Primary
Care Database and the Patient Registry, direct medical costs
were estimated by combining MG-related treatment episodes
with corresponding unit prices. Production losses were
estimated using MG-specific welfare payments from the
Welfare Administration. Age-specific MG-related deaths from
1996 through 2019 was used to estimate lost life years. Healthrelated quality of life (QoL) for MG-patients was obtained from
the literature and compared to the general population. Health
losses were monetized according to national guidelines using
$147,368 per lost quality-adjusted life- year (QALY). All costs
were expressed in 2020 USD.
RESULTS: Overall, 16% of the patients received disability
pensions due to their MG, which represents $6,700 in lost
production per patient/year. The cost of short-term work
absenteeism amounted to $1,200 per patient/year. The value
of lost life-years and lost QoL was estimated to $10,800 (0,074
QALYs) and $4,600 (0.031 QALYs) per patient/year,
respectively. Direct medical costs related to treatment in
hospitals ($2,100 per patient/year) and in primary care ($600
per patient/year) represent only 10.4% of the total societal
costs.
SUMMARY/CONCLUSION: MG represents a burden to
patients and society. Less well-described societal costs of MG,
such as lost life years, QoL and productivity, are significant and
greater than the direct treatment-related costs.

Disclosures:
Christoffer Bugge - Christoffer Bugge is employed at Oslo Economics AS.
Oslo Economics has performed projects financed by UCB and several other
public and private organizations.
Nils Erik Gilhus - Nils Erik Gilhus has received consultative or speaker’s
honoraria from Argenx, Ra Pharma, Alexion, Octapharma, UCB, Merck,
Roche, Immunovant and Janssen.
Ingrid Engebretsen - Ingrid Engebretsen is employed at Oslo Economics AS.
Oslo Economics has performed projects financed by UCB and several other
public and private organizations.
Fredrik Arneberg - Fredrik Arneberg is an employee and stockholder of UCB.
Ingrid Lindberg - Ingrid Lindberg is an employee of UCB.
Ivar Sønbø Kristiansen - Ivar Sønbø Kristiansen is affiliated with Oslo
Economics AS and has received honorarium from UCB and several other
public and private organizations.

16
EFFICACY AND SAFETY OF TOLEBRUTINIB IN ADULTS
WITH GENERALIZED MYASTHENIA GRAVIS: PHASE 3
STUDY DESIGN

Carolina Barnett (Toronto, Canada), Katharine Nicholson
(Cambridge, MA), Yixin Chen (Cambridge, MA), Sana Syed
(Cambridge, MA), Timothy Turner (Cambridge, MA), Brendan
Smyth (Bridgewater, NJ), James F Howard Jr (Chapel Hill,
NC)
INTRODUCTION: There is an unmet need for effective
treatments in generalized myasthenia gravis (gMG) with longterm safety. Tolebrutinib is an oral, covalent, irreversible
inhibitor of Bruton’s tyrosine kinase, an enzyme relevant to the
pathogenesis of gMG.
OBJECTIVE: To describe phase 3 study design
(NCT05132569) that will evaluate efficacy and safety of
tolebrutinib in gMG participants.
METHODS: This multicenter, randomized, double-blind,
placebo-controlled study, comprises a screening period (up to
28 days) and a 26-week treatment period, followed by a 2-year
open-label extension (OLE). Eligible seropositive and
seronegative participants (n=154) with Myasthenia Gravis
Foundation of America Class II-IV disease will be randomized
(1:1) to receive oral tolebrutinib or placebo daily, combined with
their standard-of-care treatment. The primary endpoint is the
change from baseline in Myasthenia Gravis-Activities of Daily
Living (MG-ADL) score at Week (W) 26. Secondary endpoints
include change from baseline in Quantitative Myasthenia
Gravis (QMG), Myasthenia Gravis Impairment Index, and 15item Myasthenia Gravis-Quality of Life scores at W26;
proportion of participants with ≥2-point reduction in MG-ADL
and ≥3-point reduction in QMG scores at W26; and safety. The
OLE period will assess long-term safety, tolerability, and
efficacy of tolebrutinib. An interim analysis, based on change in
QMG score at W12, is planned once 40 randomized
participants (only seropositive) complete W12 visit or withdraw
early from treatment/study.
CONCLUSION: This is a phase 3 randomized, placebocontrolled, double-blind study with a planned interim analysis
and an OLE, designed to generate long-term efficacy and
safety data on tolebrutinib as a gMG treatment. The study is
currently enrolling.
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HEPATIC METASTASIS SEVEN YEARS AFTER RESECTION
OF THYMOMA WITH MACROSCOPIC CAPSULAR
INVASION

Alexander Brown (Galveston, TX), Mauricio Perez Davila
(Galveston, TX), Elena Shanina (Houston, TX)
INTRODUCTION: Approximately 32% of thymomas are
microscopically or grossly invasive, however extra-thoracic
metastasis is rare, accounting for 3-6% of thymomas.
OBJECTIVE: To highlight the potential of thymoma metastasis
and the pre-operative management of patients with myasthenia
gravis (MG).
METHODS: Case report
RESULTS: A 49 year old male with history of prostate cancer
presented with chest pain, and x-ray revealed a mediastinal
mass. He underwent resection and radiation of the mass, and
pathological evaluation showed type AB thymoma with positive
margins. Six years later, he returned due to driving with his
right eye closed due to diplopia. He was diagnosed with MG
with positive binding and blocking antibodies. CT thorax
demonstrated stable post-surgical changes. He was treated
with immunosuppression, pyridostigmine, and prism lens.
Nearly 2 years after MG diagnosis he presented for left flank
pain and CT scan revealed a 10.9 x 8.0 cm hepatic mass.
Pathology report described type AB histology. Notably, a CT
scan for evaluation of prostate cancer 1.5 years before MG
diagnosis demonstrated a 2.3 cm hepatic hypodensity. MRI at
that time noted suspicion of a complex cyst or atypical
hemangioma. Prior to hepatic mass resection, prednisone was
tapered and mycophenolate held. Two days after surgery the
patient developed diplopia and neurology was consulted.
SUMMARY/CONCLUSION: Greater awareness of the potential
of thymomas to metastasize may enhance diagnostic
evaluation of incidentally found masses in patients with history
of MG or thymoma. The development of symptoms after
surgery highlights the importance of pre-operative neurology
consultation for patients with MG.
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PATIENT PERSPECTIVES AMONG USERS OF
MYASTHENIA GRAVIS SPECIFIC COMMUNITY
RESOURCES – CAN COMMUNITY RESOURCES MAKE AN
IMPACT?
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THE ECONOMIC BURDEN OF MYASTHENIA GRAVIS: A
SURVEY OF AFFECTED PEOPLE AND THEIR FAMILIES

Kaitlyn Sutton (Philadelphia, PA), Lauren Ruffalo
(Philadelphia, PA), Elisabeth Ho (Philadelphia, PA)

Kathleen Yoder (New York, NY), Edritz Javelosa (Huachuca
City, AZ), Sujatha Gurunathan (Setauket, NY), Kathy Perez
(Boston, MA), Glenn Phillips (Boston, MA), Ali Habib (Irvine,
CA), Pushpa Narayanaswami (Boston, MA)

INTRODUCTION: Living with myasthenia gravis (MG) can
leave patients with more questions than answers. Patients
often seek out MG specialists and MG-specific community
resources to find answers to their questions.

INTRODUCTION: Studies have demonstrated high medical
costs associated with myasthenia gravis (MG) using claimsbased analyses. Evidence for the overall economic burden on
people with MG and their families is limited.

OBJECTIVE: We aim to determine how using MG-specific
community resources impacts patients' perception of their
health journey.

OBJECTIVE: To examine the economic burden of MG from the
perspective of affected people and their families.

METHODS: We surveyed 568 MG patients online to better
understand their experiences. Questions explored diagnosis,
interaction with healthcare providers, treatment, resources, and
quality of life measures. Responses were evaluated using
descriptive statistics and comparison tests.
RESULTS: Of 568 respondents, 77% use MG-specific
community resources (MG online support groups, MG-specific
websites, and other MG patients) in managing their MG.
Patients who use MG-specific community resources are more
likely to feel knowledgeable about their MG (44% vs 31%, P =
0.009), to feel supported by those in the MG community (32%
vs 19%, P = 0.006), and to report seeing an MG specialist
(55% vs 36%, P < 0.0005) than patients who do not use these
resources.
SUMMARY/CONCLUSION: Users of MG-specific community
resources are more likely to feel knowledgeable, supported,
and receive specialist care demonstrating the value of MGspecific community resources. Broader awareness is needed
about the potential influence MG-specific community resources
can have on patients’ health journeys.

METHODS: The Muscular Dystrophy Association developed
and conducted an online survey of people with MG and their
caregivers between October 26- December 6, 2021. Major
themes were: financial decisions associated with MG, quality of
life, employment/loss and direct/indirect costs of diagnosis,
healthcare insurance, medical visits, medications/treatments,
medical equipment/devices, and caregiving.
RESULTS: 815 people with MG and 243 caregivers
responding on behalf of a person with MG completed the
survey. Responses were similar between groups. Most
respondents were white (85%) and college-educated (90%).
Respondents indicated that MG impacted health, recreation
and finances. 70% reported making financial adjustments or
seeking financial assistance. Annual out-of-pocket costs
(mean, $15,961; median, $7,760) were primarily driven by the
cost of medications, medical care and healthcare premiums
and deductibles. Income, race/ethnicity, education, gender,
disability and age were associated with care disparities. Lost
wages were reported by 25%.
SUMMARY/CONCLUSION: The economic burden of people
with MG and their families is substantial, primarily driven by
direct costs. There is need to engage more broadly with the
MG community for generalizable information. Respondents
were self- selected, which may impact results. The results will
be used to educate the public and inform the work of advocacy
groups, with a goal of improving the lives of people with MG.
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CHARACTERIZATION OF CD11C+ B CELLS IN ACHR AB+
MYASTHENIA GRAVIS

Patricia Sikorski (Washington, DC), Henry Kaminski
(Washington, DC), Linda Kusner (Washington, DC)
INTRODUCTION: Little is known about the mechanisms
contributing to the development of pathogenic antibody
secreting cells (ASC) in AChR Ab+ myasthenia gravis (AChR+
MG). CD11c+ B cells, a precursor of ASC population, is a
normal component of humoral immunity. Increased frequencies
are linked to autoantibody production and disease activity in
autoimmunity.
OBJECTIVE: To identify phenotypic and molecular profiles
associated with CD11c+ B cells in AChR+ MG.
METHODS: B cells from AChR+ MG subjects (n=13) and
controls (n=9) were analyzed by spectral flow cytometry. We
performed gene expression analysis on CD11c+ and CD11c- B
cells isolated from AChR+ MG subjects (n=4) and controls
(n=4) using the Nanostring Autoimmune Profiling Panel
consisting of ~800 genes.
RESULTS: We observed significantly increased frequencies of
CD11c+ B cells in AChR+ MG compared to controls. CD11c+
B cells consisted of memory B cell subsets. Gene expression
profiles of CD11c+ B cells did not differ significantly between
MG and controls. CD11c- B cells demonstrated alterations in
TLR signaling, complement system, and Th17 and Treg
differentiation pathways between AChR+ MG and controls.
Comparing CD11c- and CD11c+ B cells, CD11c+ B cells in
both MG and controls significantly upregulated genes
associated with plasma cell differentiation, TLR and Type I
interferon signaling, lymphocyte trafficking, Th1/Th17
differentiation, BCR signaling, immunometabolism, cytotoxicity,
and antigen presentation.
SUMMARY/CONCLUSION: Our findings support previous
reports that CD11c+ B cells are an effector B cell population
poised to differentiate into ASCs. Future studies focusing on
functional differences in CD11c+ B cells between MG and
controls are needed to determine contributions to
immunopathogenesis.

21
QUALITATIVE INTERVIEWS TO UNDERSTAND THE
EXPERIENCE OF ADULTS WITH GENERALIZED
MYASTHENIA GRAVIS IN EVERYDAY LIFE

Christopher Hartford (Sleepy Hollow, NY), Steven Sherman
(Tarrytown, NY), Stella Karantzoulis (Durham, NC), Isabelle
Guillemin (Lyon, France), Michael Phinney (Durham, NC),
Kimberly Kelly (Durham, NC), Shruti Raja (Durham, NC),
Diana Rofail (Sleepy Hollow, NY)
BACKGROUND: Generalized myasthenia gravis (gMG) is a
rare autoimmune disease, hallmarked by muscle weakness,
fatigability, and in severe cases hospitalization. Knowledge of
symptoms and impacts relevant to patients is sparse. This
qualitative study provides an in-depth exploration of patients’
daily experiences of gMG.
METHODS: Published qualitative studies were reviewed to
identify symptoms and functional impacts of gMG, which were
subsequently organized into a preliminary conceptual model.
Patients were interviewed about their gMG (i.e., signs,
symptoms, impact on daily activities and quality of life) using
open-ended questions from semi-structured guides. Interviews
were transcribed verbatim and analyzed using thematic
analysis. Symptoms and impacts were reviewed to determine
saturation and to understand which were most salient (i.e.,
reported by ≥50% patients, with disturbance rating ≥5 [on a 10point numeric rating scale]).
RESULTS: Twelve patients were interviewed, allowing for
conceptual saturation to be reached. All were receiving gMG
treatment. Fourteen symptoms (stiffness, blurry vision, trouble
swallowing liquids, choking, trouble aspirating saliva, general
fatigue, fatigability progression throughout the day, sleep
apnea, cognitive impairment, brain fog/mental fatigue, balance,
gastrointestinal issues, incontinence, and heat sensitivity) and
eleven impacts were newly identified in interviews and added
to the preliminary conceptual model. Most salient symptoms
were shortness of breath, general fatigue, muscle weakness
(arms, legs, neck), poor voice quality, difficulty speaking,
trouble swallowing liquids, choking, and heat sensitivity.
CONCLUSIONS: This research highlights an unmet need from
the patient perspective and aspects most relevant and
bothersome to patients with gMG not previously identified in
the literature. These can be used to inform future trials.
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SAFETY AND TOLERABILITY OF ZILUCOPLAN IN RAISEXT: A MULTICENTER, OPEN-LABEL EXTENSION STUDY IN
PATIENTS WITH MYASTHENIA GRAVIS

Angela Genge (Montreal, Canada), Yessar Hussain (Austin,
TX), Henry J. Kaminski (Washington, DC), M. Isabel Leite
(Oxford, United Kingdom), Renato Mantegazza (Pavia, Italy),
Kimiaki Utsugisawa (Hanamaki, Japan), Tuan Vu (Tampa, FL),
Melissa Brock (Raleigh, NC), Babak Boroojerdi (Monheim,
Germany), Mark Vanderkelen (Braine-l'Alleud, Belgium),
Guillemette de la Borderie (Brussels, Belgium), Petra W. Duda
(Cambridge, MA), James F. Howard Jr. (Chapel Hill, NC)
INTRODUCTION: Generalized myasthenia gravis (gMG) is a
rare, chronic, autoimmune disease. Collating long-term clinical
data will contribute to an increased understanding of the safety
profile of zilucoplan in gMG.
OBJECTIVE: To evaluate the safety and efficacy of zilucoplan
in an interim analysis of RAISE-XT (NCT04225871).
METHODS: RAISE-XT, a Phase 3, multicenter, open-label
extension study, recruited patients with gMG who participated
in randomized Phase 2 (NCT03315130) and Phase 3
(NCT04115293) zilucoplan studies. All patients selfadministered daily SC injections of 0.3 mg/kg zilucoplan.
Primary outcome was incidence of treatment-emergent
adverse events (TEAEs). Key secondary outcomes included
Myasthenia Gravis-Activities of Daily Living (MG-ADL) score.
RESULTS: 199 patients enrolled in RAISE-XT; 104 continued
zilucoplan from their qualifying study (zilucoplan group), 95
switched to zilucoplan from placebo (placebo-switch group).
Median exposure at data cut-off was 253.0 days (range
29–765). 169 (84.9%) patients experienced a TEAE; 46
(23.1%) patients experienced a serious TEAE. Most common
TEAEs were headache and worsening of MG, both in 33
(16.6%) patients. At extension study Week 12, after 24 weeks
of zilucoplan, the zilucoplan group achieved a least square
mean change in MG-ADL score from double-blind study
baseline of −6.30 (95% CI:
−7.44, −5.15). MG-ADL reduction from baseline for the
placebo-switch group, after 12 weeks of zilucoplan, was −6.32
(95% CI:
−8.00, −4.65).
SUMMARY/CONCLUSION: In this interim analysis of RAISEXT, zilucoplan demonstrated a favorable long-term safety
profile. Efficacy in patients who had previously received
zilucoplan continued to improve and was demonstrated for
those who switched from placebo. The study is ongoing.
Funded by UCB Pharma.
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CLINICAL IMPROVEMENT MIRRORED ANTIBODY
REDUCTION IN MYASTHENIA GRAVIS

Isela Hernandez (Orange, CA), Tahseen Mozaffar (Orange,
CA), Sherrie Kaplan (Orange, CA), Ali Habib (Orange, CA),
Angela Vincent (Headington, United Kingdom), Leslie
Jacobson (Oxford , United Kingdom), Inmaculada Aban
(Birmingham, AL), Gary Cutter (Birmingham, AL), Henry
Kaminski (Washington, DC), Gil Wolfe (Buffalo, NY)
INTRODUCTION: The relationship of anti-acetylcholine
receptor (AChR) antibody levels to treatment response remains
unclear in seropositive myasthenia gravis (MG) patients.
OBJECTIVE: To examine whether changes in AChR antibody
level (ΔAb) correlate with clinical response in subjects in the
Thymectomy in Myasthenia Gravis Trial (MGTX).
METHODS: Post-hoc analysis of the MGTX antibody level
dataset at baseline, 12, 24, 36 months. Changes in Myasthenia
Gravis Activities of Daily Living (ΔMG-ADL) and Quantitative
Myasthenia Gravis (ΔQMG) scores compared to ΔAb between
the thymectomy+prednisone versus prednisone only groups.
Statistical methods included bivariate linear regression,
Spearman correlation and Mann-Whitney test.
RESULTS: Data from 86/126 enrolled subjects, including
outliers, was analyzed. Correlation with ΔMG-ADL was
statistically significant at 12 and 24 months (P 0.0397 and
0.0008 respectively). ΔQMG and ΔAb directly correlated at all
3 timepoints [P= 0.0032, P= 0.0031, P=0.0005, respectively].
SUMMARY/CONCLUSION: Reductions in AChR antibody
level generally correlated, in both treatment arms, with
improvement in QMG and MG-ADL scores.
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PHASE 1/2A STUDY OF DESCARTES-08, AUTOLOGOUS
MRNA-ENGINEERED CHIMERIC ANTIGEN RECEPTOR T
CELLS, IN GENERALIZED MYASTHENIA GRAVIS

Volkan Granit (Hollywood, FL), Tahseen Mozaffar (Orange,
CA), Marc Feinberg (Boca Raton, FL), Nizar Chahin (Lake
Oswego, OR), Manisha Chopra (Chapel Hill, NC), Hafsa
Kamboh (Gaithersburg , MD), Minhtran Ngo Casi
(Gaithersburg, MD), Adam Chowdhury (Gaithersburg, MD),
Milos Miljkovic (Washington, DC), Metin Kurtoglu
(Gaithersburg, MD), James Howard (Chapel Hill, NC)
INTRODUCTION: Autoantibody-producing plasma cells (PCs)
have been implicated in myasthenia gravis (MG) pathogenesis.
Descartes-08 is an autologous mRNA-engineered chimeric
antigen receptor (CAR) T-cell product targeting B-cell
maturation antigen, expressed by PCs. MG-001 is a multicenter open-label phase 1/2a trial of Descartes-08 for
generalized MG (NCT04146051).
OBJECTIVE: Primary objective was to evaluate safety of
Descartes-08 using different dosing schedules. Secondary
objectives included measuring changes in MG severity indices.
METHODS: In Part 1, 3 patients with class IIIa MG received
escalating weekly doses of Descartes-08 for 3 weeks. In Part 2
(ongoing), patients with moderate-severe MG were given 6
biweekly (Arm 1, 2 patients enrolled to date), weekly (Arm 2, 3
patients, including 1 seronegative), or monthly (Arm 3, 1
patient) doses of Descartes-08 at 52.5⨉10^6 CAR-positive
cells/kg.
RESULTS: There have been no dose-limiting toxicities or
treatment-related serious adverse events (AEs) in patients
treated to date. The most common AEs were headache,
nausea/vomiting, and self-limited fever lasting less than 24
hours. All 6 patients treated in Part 2 achieved at least a 6point decrease (median 7.5, range 6-27) in the Myasthenia
Gravis Composite (MGC) score at last follow-up (median
follow-up 9 weeks, range 6–28). Two patients who completed
weekly treatment had mean reduction of
24.5 points in MGC and 14.5 points in Quantitative Myasthenia
Gravis score at 12 weeks.
SUMMARY/CONCLUSION: Descartes-08 has a favorable
safety profile and evidence of clinical efficacy to date in
patients with generalized MG.
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EFFICACY OF ROZANOLIXIZUMAB IN MUSCLE SPECIFIC
KINASE ANTIBODY-POSITIVE GENERALIZED
MYASTHENIA GRAVIS: OUTCOMES FROM THE
RANDOMIZED, PHASE 3 MYCARING STUDY

Ali Habib (Irvine, CA), Henry Kaminski (Washington, DC),
Artur Druzdz (Poznan, Poland), Julian Grosskreutz (Lübeck,
Germany), Renato Mantegazza (Milan, Italy), Sabrina Sacconi
(Nice, France), Kimiaki Utsugisawa (Hanamaki, Japan), John
Vissing (Copenhagen, Denmark), Tuan Vu (Tampa, FL),
Marion Boehnlein (Monheim, Germany), Bernhard Greve
(Monheim, Germany), Franz Woltering (Monheim, Germany),
Vera Bril (Toronto, Canada)
INTRODUCTION: Muscle specific kinase antibody positive
(MuSK-Ab+) generalized myasthenia gravis (gMG) is often
more severe and harder to treat than acetylcholine receptor
antibody positive (AChR-Ab+) gMG.
OBJECTIVE: Analyze efficacy of rozanolixizumab, an FcRn
inhibitor, in a subgroup of patients with MuSK-Ab+ gMG.
METHODS: The double-blind Phase 3 MycarinG study
(MG0003/NCT03971422) randomized 200 patients (≥18 years
with MGFA Class II–IVa gMG, AChR-Ab+ or MuSK-Ab+) to
weekly rozanolixizumab 7mg/kg, 10mg/kg or placebo for 6
weeks. The primary endpoint was change from baseline (CFB)
at Day 43 in Myasthenia Gravis Activities of Daily Living (MGADL) score; other efficacy endpoints were Myasthenia Gravis
Composite (MGC) and Quantitative Myasthenia Gravis (QMG)
scores. Efficacy was statistically tested in the overall population
and described in prespecified antibody subgroups.
RESULTS: Patients (n=200 [21 historical MuSK-Ab+]) were
randomized to rozanolixizumab 7mg/kg (n=66 [5]), 10mg/kg
(n=67 [8]), or placebo (n=67 [8]). Day 43 least squares mean
(LSM) CFBs in MG-ADL for the overall population were −3.37
for 7mg/kg and −3.40 for 10mg/kg, vs −0.78 for placebo (both
dose groups statistically significant, p<0.001); MGC and QMG
CFBs for both rozanolixizumab groups were also significantly
different to placebo CFB (p<0.001). Autoantibody subgroup
Day 43 CFBs for 7mg/kg, 10mg/kg and placebo were as
follows: MG-ADL: −7.28, −4.16, –2.28 (MuSK) vs –3.03, –3.36,
–1.10 (AChR); MGC: –14.14, –8.56, –1.40 (MuSK) vs –4.45,
–6.70, –1.83 (AChR); and QMG: –10.79, –7.01, –3.87 (MuSK) vs
–6.14, –7.77, –3.09 (AChR).
SUMMARY/CONCLUSION: Rozanolixizumab improved MGspecific outcomes in MuSK-Ab+ gMG, consistent with results in
AChR-Ab+ gMG and the overall population. Funded by UCB
Pharma.
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TRENDS IN HOSPITAL ADMISSIONS AND READMISSIONS
FOR PATIENTS WITH MG FROM US NATIONAL RESEARCH
DATABASES

Ali Habib (Irvine, CA), Naomi Sacks (Boston, MA), Christina
Cool (New York, NY), Sneha Durgapal (New York, NY), Tom
Hughes (Phoenix, AZ), Jennifer Hernandez (New York, NY),
Glenn Phillips (Boston, MA)
INTRODUCTION: Recent studies have found increasing rates
of hospitalization for disease worsening amongst myasthenia
gravis (MG) patients and differences in incidence rates and
disease severity between young (<50 years) and old (>50
years) MG patients. Detailed analyses of these trends and
close examination of trends for older MG patients have not
been conducted.
OBJECTIVE: Describe population trends in hospitalizations for
MG exacerbations and crises and re-admission rates following
these hospitalization for MG exacerbations and crises and
identify differences by age groups.
METHODS: Data from the Nationwide Inpatient Sample (NIS)
and Medicare Limited Dataset (LDS) from 2010 to 2019
inclusive, were used to characterize patient demographics and
trends in hospitalizations and readmission related to MG
exacerbations. The NIS is an all-payer national database of
hospital discharges from the Healthcare Cost and Utilization
Project (HCUP). Medicare LDS is a deidentified, longitudinal,
research database with claims and demographic data for
Medicare fee-for-service beneficiaries.
RESULTS: Hospitalization rates per 100,000 admissions for
MG exacerbation showed an upward trend from 2010 to 2019;
this was generally consistent for both men and women and for
most age groups especially the 65-84 and the 85+ group.
Readmission rates (<30 days from discharge) were
consistently around 20% (19.3% - 21.4%) between 2010 and
2019; this was consistent for both crisis and non-crisis
hospitalizations.
SUMMARY/CONCLUSION: Increasing rates of hospitalization
suggest an increasing burden associated with MG. While rates
of readmissions have remained stable, the increasing
hospitalization rates indicate that the raw numbers of
readmissions are also increasing.
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RISK BENEFIT ANALYSIS OF TREATMENTS FOR
PATIENTS WITH MYASTHENIA GRAVIS
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INTRODUCTION: New treatment options are needed for
patients with anti-acetylcholine receptor antibody-positive
myasthenia gravis (anti-AChR Ab+ MG) inadequately managed
by conventional therapy (CT). Approved treatments include
eculizumab (ECU), efgartigimod (EFG), and ravulizumab
(RAV) with intravenous immunoglobulin (IVIg) frequently used
off-label.
OBJECTIVE: Assess clinical benefit and tolerability using
numbers needed to treat (NNT) and numbers needed to harm
(NNH), respectively, for patients with anti-AChR Ab+ MG.
METHODS: The ADAPT (EFG), REGAIN (ECU), CHAMPIONMG (RAV), and NCT02473952 (IVIG) trials compared
respective study drug plus CT vs placebo plus CT. Data from
these trials were used to estimate the NNT for Quantitative
Myasthenia Gravis score (QMG) and MG-Activities of Daily
Living score (MG-ADL) and NNH for any treatment-related
adverse events (AE), any serious AE (SAE), and any AE
leading to discontinuation.
RESULTS: The NNT for an additional patient reaching
minimally clinical important difference in QMG (≥ 3 points
improvement) compared to placebo was lowest for EFG (2.1)
followed by RAV (4.9), ECU (6.3), and IVIg (7.1) (all p<0.05 vs
EFG). Compared to placebo, the NNT to achieve response in
MG-ADL (≥ 3 points improvement) was 2.8 for EFG, 4.4 for
RAV, and 5.0 for ECU (both p<0.05 vs EFG). The NNH was
similar across treatments for all outcomes except EFG had
significantly lower risk of any SAE than RAV. The NNH of SAE
relative to placebo was -21.0 for EFG (EFG rate < placebo
rate) and 13.3 for RAV (p<0.05).
SUMMARY/CONCLUSION: Patients receiving EFG
experienced favorable clinical benefit and comparable
tolerability versus other treatments in anti-AChR Ab+ MG.
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SAFETY AND TOLERABILITY OF ROZANOLIXIZUMAB IN
THE RANDOMIZED PHASE-3 MYCARING STUDY
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Germany), Ali Habib (Irvine, CA), Renato Mantegazza (Milan,
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(Hanamaki, Japan), John Vissing (Copenhagen, Denmark),
Marion Boehnlein (Monheim, Germany), Bernhard Greve
(Monheim, Germany), Franz Woltering (Monheim, Germany),
Maryam Gayfieva (Slough, United Kingdom), Vera Bril
(Toronto, Canada)
INTRODUCTION: Many existing therapies for gGM have
significant associated treatment burden. It is hypothesized that
targeted treatments could reduce this burden.
OBJECTIVE: Characterize the safety and tolerability of
rozanolixizumab, a neonatal Fc receptor inhibitor (FcRN), in
treating gMG.
METHODS: The double-blind Phase 3 MycarinG study
(MG0003/NCT03971422) randomized 200 patients (≥18 years
with MGFA Class II–IVa gMG, AChR Ab+ or MuSK Ab+), 1:1:1
to weekly rozanolixizumab 7mg/kg, 10mg/kg or placebo for 6
weeks. Primary endpoint was change from baseline (CFB) at
Day 43 in Myasthenia Gravis Activities of Daily Living (MGADL) score. Clinical and laboratory safety was also assessed.
RESULTS: Patients were randomized to 7mg/kg (n=66),
10mg/kg (n=67) and placebo (n=67). Day 43 mean MG-ADL
CFBs were −3.37, −3.40 and −0.78, respectively (p<0.001 for
both doses vs placebo). Treatment-emergent adverse events
(TEAEs) occurred in 81.3%, 82.6% and 67.2% of patients
receiving 7mg/kg, 10mg/kg, and placebo. Most TEAEs were
mild or moderate; severe TEAEs were reported in 4.7%,
18.8%, and 4.5%. Most common TEAEs were headache
(45.3%, 37.7% and 19.4%), diarrhea (25.0%, 15.9% and
13.4%), and pyrexia (12.5%, 20.3% and 1.5%). Most
headaches were mild-to-moderate; severe headaches were
managed with over-the-counter analgesics. Infections were
reported in 15.6%, 30.4% and 19.4% of patients, with no
serious infections in active treatment arms. Injection site
reactions were mild, and reported in 6.3%, 5.8%, and 3.0%.
There were no deaths.
SUMMARY/CONCLUSION: The targeted FcRn inhibitor
rozanolixizumab was generally well tolerated, with an
acceptable safety profile in patients with MG. Funded by UCB
Pharma.
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QUALITY OF LIFE OUTCOMES IN RAISE: A DOUBLE-BLIND
RANDOMIZED, PLACEBO-CONTROLLED STUDY OF
ZILUCOPLAN IN GMG

Michael D. Weiss (Seattle, WA), Angela Genge (Montreal,
Canada), Yessar Hussain (Austin, TX), Henry J. Kaminski
(Washington, DC), M. Isabel Leite (Oxford, United Kingdom),
Renato Mantegazza (Pavia, Italy), Kimiaki Utsugisawa
(Hanamaki, Japan), Tuan Vu (Tampa, FL), Melissa Brock
(Raleigh, NC), Babak Boroojerdi (Monheim, Germany), Mark
Vanderkelen (Braine-l'Alleud, Belgium), Guillemette de la
Borderie (Brussels, Belgium), Petra W. Duda (Cambridge,
MA), James F. Howard Jr. (Chapel Hill, NC)
INTRODUCTION: Generalized myasthenia gravis (gMG) is a
chronic, unpredictable and debilitating rare disease that can
affect patients’ quality of life (QoL).
OBJECTIVE: To assess QoL outcomes during treatment with
zilucoplan, a complement C5 inhibitor, in patients with
acetylcholine receptor autoantibody positive (AChR Ab+) gMG.
METHODS: RAISE (NCT04115293), a Phase 3, double-blind,
placebo-controlled, multicenter study, recruited patients (≥18
years, MG Foundation of America Class II–IV gMG, AChR Ab+,
MG Activities of Daily Living [MG-ADL] score ≥6, Quantitative
MG score ≥12) and randomized them 1:1 to daily
subcutaneous zilucoplan 0.3mg/kg or placebo for 12 weeks.
Additionally, to the primary endpoint (change from baseline
[CFB] in MG-ADL score at Week 12), other QoL endpoints and
treatment-emergent adverse events (TEAEs) were assessed.
RESULTS: 174 patients were randomized to zilucoplan
0.3mg/kg (n=86) or placebo (n=88). Week 12 least squares
mean (LSM) CFB in MG-ADL was significantly improved
(p<0.001) with zilucoplan vs placebo (difference −2.09 [95%
confidence interval {CI}
−3.24, −0.95]). Significantly improved LSM CFB at Week 12
with zilucoplan vs placebo was observed in the revised 15-item
MG- QoL scale (difference −2.49 [95% CI −4.45, −0.54];
p=0.0128). A numerically greater improvement in Neuro-QoL
Fatigue Score (difference −3.06 [95% CI −5.27, −0.85];
nominal p=0.0069) and overall Work Impairment score was
observed with zilucoplan vs placebo (LSM CFB –22.66 vs
–9.83; p=0.0912). Incidence of TEAEs was 76.7% (zilucoplan)
and 70.5% (placebo), with the difference driven mainly by mild
injection site reactions.
SUMMARY/CONCLUSION: Zilucoplan improved QoL
outcomes vs placebo with a favorable safety profile and no
major safety findings. Funded by UCB Pharma.
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REAL WORLD ASSESSMENT AND PATIENT
PERCEPTIONS OF A PROTOTYPE MYASTHENIA GRAVIS
SYMPTOM-TRACKING APPLICATION

Jean-Christophe Steels (Brussels, Belgium), Paul Parker
(Toronto, Canada), Patrick Glinski (Ottawa, Canada), Alice
Wang (Toronto, Canada), Harriet Dickinson (London, United
Kingdom), Kenza Seddik (Brussels, Belgium)
INTRODUCTION: Myasthenia gravis (MG) is a rare, chronic
autoimmune disease associated with muscle weakness and
fatigue. A custom-built mobile health (mhealth) smartphone
application was co-designed with the MG community to
improve disease tracking, self- reflection, and communication
of symptoms. The generated data could be used to facilitate
evidence-based care and decision- making with healthcare
providers (HCPs).
OBJECTIVE: To explore barriers to disease assessment during
patient-HCP interactions, the value of tracking disease, and
whether self- reporting via this application can have an impact
on care.
METHODS: MG patients were recruited to use the application
for a minimum of 8 weeks, at least once a week. Inclusion
criteria: generalized MG, pyridostigmine use, age ≥18 years
and US residency. Assessment questionnaires included a
modified version of the validated Myasthenia Gravis Activities
of Daily Living and co-designed questionnaires such as
physical exercise or impact of living with MG.
RESULTS: 20/21 participants reported some sort of barriers to
HCP interactions—for example, 14/21 participants felt they had
to "educate HCPs on their MG symptoms/experiences". About
half (9/21) reported they communicated their disease
experience better to HCPs after using the application.
Visualizing personal symptom data over time encouraged 62%
of participants to make behavioural changes to better manage
their disease. Participants tracked an average of 3.7 symptoms
each time they used the application.
SUMMARY/CONCLUSION: With further development, this
application has the potential to enable patients to have more
evidence-based consultations with HCPs, and help patients
make positive behavioural changes to better manage their
condition. Funded by UCB Pharma.
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A PHARMACODYNAMIC NONINFERIORITY STUDY
COMPARING SUBCUTANEOUS INJECTIONS OF
EFGARTIGIMOD PH20 WITH INTRAVENOUS INFUSIONS
OF EFGARTIGIMOD: RESULTS OF THE PHASE 3
ADAPTSC STUDY

James Howard (Chapel Hill, NC), George Li (Port Charlotte,
FL), Temur Margania (Tbilisi, Georgia), Nadezhda Malkova
(Novosibirsk, Russia), Marek Smilowski (Katowice, Poland),
Krzysztof Banaszkiewicz (Krakow, Poland), Li Liu (Ghent,
Belgium), Sophie Steeland (Ghent, Belgium), Jan Noukens
(Etten-Leur, Netherlands), Benjamin Van Hoorick (Ghent,
Belgium), Jana Podhorna (Ghent, Belgium), Kimiaki
Utsugisawa (Hanamaki, Japan), Renato Mantegazza (Milan,
Italy)
INTRODUCTION: Efgartigimod is a human IgG1 antibody Fcfragment that reduces total IgG levels, including pathogenic
IgG autoantibody levels, by blocking the neonatal Fc receptor.
Efgartigimod was well tolerated and efficacious when
administered intravenously (IV) in the phase 3 ADAPT study in
patients with generalized myasthenia gravis (gMG). ADAPTsc
is a phase 3, pharmacodynamic (PD) noninferiority study
comparing efgartigimod PH20 subcutaneous (SC) injections
with efgartigimod IV infusions in patients with gMG.
OBJECTIVE: To demonstrate that efgartigimod PH20 SC is
pharmacodynamically noninferior to efgartigimod IV.
METHODS: 110 adults with gMG were randomized 1:1 to
receive 4 weekly injections of efgartigimod PH20 SC 1000 mg
or 4 weekly infusions of efgartigimod IV 10 mg/kg. The primary
endpoint was percent reduction from baseline in total IgG
levels at week 4.
RESULTS: Efgartigimod PH20 SC demonstrated PD
noninferiority to efgartigimod IV, with observed reductions in
total IgG levels from baseline at day 29 of 64.7% (SE: 1.95%)
vs 62.3% (SE: 1.24%), respectively. Similar clinical efficacy
results were observed between groups. Both formulations were
well-tolerated, consistent with previous IV studies. Headaches
occurred comparably in both treatment arms. Additional
common AEs in the SC treatment arm were injection site
reactions (ISRs) and MG worsening.
ISRs were predominately mild to moderate and did not result in
discontinuation.
SUMMARY/CONCLUSION: Reduction in total IgG levels met
the pre-specified noninferiority criteria following SC
efgartigimod administration compared to the IV formulation,
with similar safety and efficacy profiles. The SC formulation of
efgartigimod provides the potential for additional treatment
options for patients with gMG.
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EFGARTIGIMOD DEMONSTRATES CONSISTENT
IMPROVEMENTS IN GENERALIZED MYASTHENIA GRAVIS
ACROSS PATIENT SUBGROUPS, INCLUDING EARLY IN
DIAGNOSIS

Vera Bril (Toronto, Canada), Tuan Vu (Tampa, FL), Edward
Brauer (Ghent, Belgium), René Kerstens (Ghent, Belgium),
James Howard (Chapel Hill, NC)
INTRODUCTION: In the ADAPT study, treatment with
efgartigimod (a human IgG1 antibody Fc-fragment that blocks
neonatal Fc receptor) resulted in clinically meaningful
improvements in acetylcholine receptor autoantibody positive
(AChR-Ab+) patients with generalized myasthenia gravis
(gMG).
OBJECTIVE: Assess the efficacy of efgartigimod in subgroups
of patients with gMG.
METHODS: Efgartigimod (EFG) 10 mg/kg or placebo (PBO)
was administered intravenously in cycles of 4 weekly infusions,
with subsequent cycles initiated based on clinical evaluation.
Efficacy was assessed using MG-ADL and QMG scales.
Responder status was defined as ≥2-point (MG-ADL) and ≥3point (QMG) improvement for ≥4 consecutive weeks (with first
improvement ≤1 week after last infusion). Response rates were
assessed for patients grouped according to clinical
characteristics such as time from diagnosis, thymectomy
status, and concomitant medications.
RESULTS: In AChR-Ab+ patients (n=129 total) <3 years from
diagnosis, 78.6% EFG (n=11/14) vs 23.5% PBO (n=4/17)
patients were MG-ADL responders (95% CI, 25.6–84.5). In nonthymectomized patients, 85% EFG (n=17/20) achieved
responder status vs 32.4% PBO (n=11/34; 95% CI, 30.5–74.8).
In patients receiving only concomitant acetylcholinesterase
inhibitors or steroids 84.6% EFG (n=11/13) vs 16.7% PBO
(n=1/6; 95% CI, 32.3–100.0) and 63% EFG (n=29/46) vs 29.4%
PBO (n=15/51; 95% CI,
14.9–52.4) patients were responders, respectively. QMG
response followed a similar pattern, with consistent responses
occurring across subgroups. Common adverse events (mostly
mild/moderate) were headache, nasopharyngitis, nausea,
diarrhea, and upper respiratory/urinary tract infection.
SUMMARY/CONCLUSION: Efgartigimod treatment resulted in
consistent improvements across subgroups, including patients
with early disease, reinforcing the efficacy of efgartigimod
across a broad gMG population.
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EFFICACY OF EFGARTIGIMOD TREATMENT IN PATIENTS
WITH ANTI-ACETYLCHOLINE RECEPTOR ANTIBODY
NEGATIVE MYASTHENIA GRAVIS: CLINICAL TRIAL AND
REAL-WORLD DATA

Tania Papsdorf (Springfield, MO), Jon Durrani (Dayton, OH),
Deborah Gelinas (Ghent, Belgium), Anahit Mehrabyan (Chapel
Hill, NC), Daniel DiCapua (New Haven, CT), James Howard
(Chapel Hill, NC)
INTRODUCTION: Efgartigimod is a human IgG1 antibody Fcfragment that reduces pathogenic IgG autoantibodies through
blockade of the neonatal Fc receptor.
OBJECTIVE: Evaluate long-term safety and efficacy of
efgartigimod in anti-acetylcholine receptor antibody negative
(AChR-Ab–) patients with generalized myasthenia gravis (gMG)
and summarize real-world experience in AChR-Ab– patients.
METHODS: ADAPT evaluated safety and efficacy of
efgartigimod (10 mg/kg IV) in AChR-Ab+ (n=129) and Ab–
(n=38; 6 muscle- specific kinase [MuSK]-Ab+) patients with
gMG. This analysis includes data from 34 AChR-Ab– patients
(4 MuSK-Ab+) who entered the open-label extension ADAPT+
to receive efgartigimod through February 2022. Additionally,
clinical narratives of AChR-Ab– patients receiving efgartigimod
outside clinical trials are summarized.
RESULTS: At week 3 of cycle 1 in ADAPT+, mean (±SE)
change from baseline in AChR-Ab– patients in the total
efgartigimod group (including 18 patients receiving placebo in
ADAPT) was –5.3 (0.74) for MG-ADL and –5.2 (0.74) for QMG.
Outcome score thresholds improved from cycle baseline in
both MG-ADL (≥2- to ≥9-point improvements of 79.4%–23.5%,
respectively) and QMG (≥3- to ≥8-point improvements of
63.6%–27.3%). In comparison, percent improvement for
placebo-treated patients in ADAPT at week 3 was 63.2%–0%
(MG-ADL) and 47.4%–15.8% (QMG). Similar improvements
occurred across multiple cycles; no new safety signals were
identified. Preliminary real-world data appear consistent with
clinical trial results, with several patients responding well to
efgartigimod (additional clinical details will be summarized).
SUMMARY/CONCLUSION: In a long-term clinical trial setting
and a real-world clinic setting, efgartigimod treatment was
associated with clinically meaningful improvements in efficacy
assessment scores in AChR-Ab– patients.
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A PHASE-3B OPEN-LABEL STUDY TO FURTHER
INDIVIDUALIZE EFGARTIGIMOD TREATMENT OPTIONS
FOR PATIENTS WITH GENERALIZED MYASTHENIA
GRAVIS

Kelly Gwathmey (Richmond, VA), Gregory Sahagian
(Carlsbad, CA), Yessar Hussain (Austin, TX), Marc Feinberg
(Boca Raton, FL), Ali Habib (Irvine, CA), Thomas Skripuletz
(Hannover, Germany), Tobias Ruck (Düsseldorf, Germany),
Edward Brauer (Ghent, Belgium), Deborah Gelinas (Ghent,
Belgium), Sihui Zhao (Ghent, Belgium), Anna Bogatyreva
(Ghent, Belgium), Renato Mantegazza (Milan, Italy)
INTRODUCTION: Efgartigimod is a human immunoglobulin 1
(IgG1) antibody Fc-fragment that reduces IgG autoantibody
levels through neonatal Fc receptor blockade. Individualized
dosing of efgartigimod was effective and well tolerated in the
ADAPT phase 3 trial of patients with generalized myasthenia
gravis (gMG). The phase 3b ADAPT NXT study will investigate
the efficacy and safety of efgartigimod in additional dosing
regimens.
OBJECTIVE: To evaluate efficacy, safety, and tolerability of 10
mg/kg intravenous efgartigimod administered in a continuous
dosing or fixed cyclic regimen to further individualize patient
and physician dosing options.
METHODS: Adults with gMG who are acetylcholine receptor
(AChR) antibody positive, have an MG-ADL total score of ≥5
(with >50% of the score from nonocular symptoms), and with
the option to receive stable doses of concomitant oral
treatments will be recruited (N=72 estimated enrollment).
Patients will be randomized 3:1 to either every-2-week or fixed
cycle intermittent dosing (4 weeks on, 4 weeks off) regimens.
After the initial 21-week period, all patients will roll over to an
every-2-week efgartigimod regimen with the option to switch to
every 3 weeks based on clinical efficacy.
RESULTS: The primary endpoint will be the mean change in
MG-ADL averaged across the 21-week study period. Safety,
tolerability, additional measures of clinical efficacy (including
patient satisfaction), and pharmacokinetic/pharmacodynamic
effects will also be assessed. Interim results from the first
approximately 25 enrolled patients will be presented.
SUMMARY/CONCLUSION: The interim results of ADAPT NXT
provide preliminary data for additional treatment regimens for
individualized patient needs. Recruitment for this study is
ongoing.
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DISPARITIES IN NORTH AMERICAN MYASTHENIA GRAVIS
CLINICAL TRIAL PARTICIPATION

Jose A. Sanchez (Mobile, AL), Danelvis Paredes (Durham ,
NC), Jeffrey T. Guptill (Durham, NC), James F. Howard Jr.
(Chapel Hill, NC)
INTRODUCTION: Clinical trials are the foundation upon which
we make day-to-day clinical decisions. It is of paramount
importance that clinical trial data reflect our patient population.
OBJECTIVE: The objective of this study was to understand
patient participation in interventional myasthenia gravis (MG)
trials enrolling in North America.
METHODS: Clinical trials were identified by performing a
search in the ClinicalTrials.gov database. We included
completed interventional clinical trials as of May 2021 that
enrolled participants with MG within the United States and
Canada. Study sponsors were contacted to provide clinical trial
data that included age, sex/gender, race, ethnicity, and
state/province of site enrollment.
RESULTS: 30 trials were identified. 18 sponsors did not
respond to our inquiry or declined to provide data. Reasons for
not providing data were related to patient confidentiality
concerns. As of the abstract deadline, 10 sponsors provided
data from 12 MG trials. Preliminary data demonstrates
approximately equal participation by sex/gender. However,
there is overwhelming participation of non-Hispanic/Latino
Caucasians. Heat maps demonstrated that enrollment is
concentrated in selected states/provinces with large areas of
the U.S. and Canada underrepresented.
SUMMARY/CONCLUSION: This study shows that clinical
enrollment is not representative of the U.S. population. Given
the geographic location of enrollment sites, it is evident that
many patients do not have easy access to clinical trial centers.
Strategies are needed to encourage greater clinical trial
participation among underrepresented communities that will
allow the generalization of study results to the clinic population.
Updated data will be presented at the meeting.
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PREVENTION OF OSTEOPOROSIS AND PNEUMOCYSTIS
JIROVECII PNEUMONIA IN PATIENTS WITH MYASTHENIA
GRAVIS TREATED WITH PREDNISONE: A SINGLE
PROVIDER EXPERIENCE OVER 5-YEARS

Maya Glander (Scranton, PA), Kurlya Yan (Scranton, PA), J.
David Avila (Danville, PA)
INTRODUCTION: Prednisone is commonly used to treat
myasthenia gravis (MG). It is recommended to screen and use
prophylactic treatment for osteoporosis, as well as for
Pneumocystis jirovecii (PJP) pneumonia, in patients treated
with glucocorticoids. However, these interventions are not
uniformly used in patients with MG.
OBJECTIVE: To determine the frequency of screening and
prophylaxis for osteoporosis and PJP pneumonia in patients
with MG treated with prednisone.
METHODS: We conducted a retrospective review of patients
with MG seen by a single provider from April 2017 to March
2022 across the Geisinger Health System. We selected
patients treated with prednisone and collected data on the use
of dual energy x-ray absorptiometry (DEXA) scans, calcium
and vitamin D supplementation, and PJP prophylaxis.
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EFFICACY OF EFGARTIGIMOD IN CLINICAL PRACTICE: A
SOUTHWESTERN UNITED STATES PERSPECTIVE

Isela Hernandez (Orange, CA), Victoria Eon (Orange, CA),
Srikanth Muppidi (Palo Alto, CA), Suraj Muley (Phoenix, AZ),
Perry Shieh (Los Angeles, CA), Ali Habib (Irvine, CA)
INTRODUCTION: Efgartigimod alfa-fcab is the first-in-class
FcRn antagonist approved for treatment of acetylcholine
receptor antibody-positive generalized myasthenia gravis
(AChR+ gMG). Patients receive an initial 4-infusion treatment
cycle with subsequent variability in treatment cycles.
OBJECTIVE: Describe clinical response to first treatment cycle
in AChR+ gMG patients across four academic centers in
Southwestern United States.
METHODS: Retrospective case series. Inclusion criteria:
Patients with AChR+ gMG, completed first treatment cycle, and
documented Myasthenia Gravis Activities of Daily Living (MGADL) score pre- and post-treatment cycle. Information
regarding MG history, MG treatment(s) immediately prior to
efgartigimod start, MG-ADL and other MG-specific outcome
measures, laboratory data and adverse events will be
discussed.

RESULTS: Sixty-one patients were identified. There were 24
(39%) women and 37 (61%) men. Mean age was 65 (Range 21
to 93). Forty-one patients (67%) were treated with prednisone.
The mean duration of therapy was 23 months (Range 1 to 54),
and the mean highest dose was 28 mg daily (Range 5 to 60).
Among patients treated with prednisone, 18 (44%) had a DEXA
scan, 22 (54%) received calcium supplementation, 30 (73%)
received vitamin D supplementation, and only 1 (2%) received
PJP prophylaxis.

RESULTS: Twenty-two patients have completed at least one
treatment cycle at our centers. Data collection and analyses
are pending IRB approvals at each site.

SUMMARY/CONCLUSION: Osteoporosis screening and
prevention were inconsistently performed in our population.
Only one patient received PJP prophylaxis. These are areas for
improvement where interventions can prevent serious
complications of chronic glucocorticoid treatment.
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A RANDOMIZED, DOUBLE-BLIND, PLACEBOCONTROLLED PHASE-2 STUDY OF SUBCUTANEOUS
BATOCLIMAB IN PATIENTS WITH GENERALIZED
MYASTHENIA GRAVIS

Richard Nowak (New Haven, CT), Michael Benatar (Miami,
FL), Michael Benatar (Miami, FL), Ari Breiner (Toronto,
Canada), Jing Xu (New York, NY), Vera Bril (Toronto, Canada)
INTRODUCTION: Batoclimab (IMVT-1401), a human antineonatal Fc receptor monoclonal antibody, reduces circulating
IgG antibodies and may improve generalized myasthenia
gravis (gMG) symptoms by reducing pathogenic antiacetylcholine receptor antibody (AChRAb) levels.
OBJECTIVE: Primary objectives were safety and
pharmacodynamics. Clinical efficacy was a secondary
objective although without adequate power to detect statistical
differences between groups.
METHODS: This Phase-2 study (NCT03863080) comprised 3
periods. Double-blind Period-1: AChRAb+ gMG subjects
(MGFA Class II-IVa) randomized to subcutaneous (SC)
batoclimab injection (680mg or 340mg) or placebo QW x 6
doses; Open-label Period-2: subjects received SC batoclimab
340mg Q2W x 3 doses; Period-3: 6-week follow-up.
RESULTS: Seventeen subjects (680mg [n=6], 340mg [n=5],
placebo [n=6]) were enrolled. During Period-1, adverse events
(AEs) occurred in 80% to 83% of subjects in each treatment
group. Injection site erythema was more common with
batoclimab (3/11) than placebo (1/6). One subject (680mg)
experienced a serious AE (not treatment-related). Four
subjects (680mg) experienced reductions from normal to low
albumin levels (27-31 g/dL). At Week 6, IgG and AChRAb
levels were reduced by 76% and 86% (680mg), 59% and 54%
(340mg), and 2.5% and increased 1.7% from baseline
(placebo), respectively (p<0.001 for each dose vs. placebo
from ANCOVA model). Batoclimab-treated subjects (pooled)
compared to placebo showed numerical improvements in MGActivities of Daily Living (-3.8 vs. -0.2), Quantitative MG (-3.9
vs. -1.8), and MG-Composite (-8.0 vs. -0.8) scores.
SUMMARY/CONCLUSION: Based on these findings, a Phase
3 trial to further investigate batoclimab as a potential patientadministered therapy for gMG will be conducted; the trial
design will be presented.
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every year. I have incorporated what I have learned into my practice and have used the
publications in lectures I give to various levels of students.”
~Leigh Maria K. Ramos-Platt, MD

“I chose to become a member of AANEM because it gives technologists the opportunity
to grow and be engaged with other technologists and physicians from all over the country
and the world. Online articles and checkpoints on the AANEM website help keep you up
to date and educated on your own time and at an affordable price. Some of my very best
friends are those I met through AANEM. I’m proud to be a part of this organization.”
~Candise Dolan, R.EEGT, R.NCST, CNCT

Join today, or learn more, at www.aanem.org/join!
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