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ABSTRACT & COMMENTARY

Transthyretin Amyloidosis and Neuropathy
By Michael Rubin, MD
Professor of Clinical Neurology, Weill Cornell Medical College

Dr. Rubin reports he is a consultant for Merck Sharp & Dohme Corp.

SYNOPSIS: Wild-type transthyretin amyloidosis, referred to as “senile” amyloidosis previously, usually occurs in the aging population and 
affects the peripheral nerves and the heart. Usually, neurological symptoms precede cardiac symptoms. 

SOURCE: Yungher FW, Kim A, Boehme A, et al. Peripheral neuropathy symptoms in wild type transthyretin amyloidosis. J Peripher Nerv 
Syst 2020;25:265-272. 

Amyloidosis, the extracellular deposition of 
fibrillary proteins recognizable by their  
  affinity for Congo red and yellow-green 

birefringence under polarized light, is classified 
based on its amyloid protein type. AL amyloido-
sis, derived from immunoglobulin light chain,  
is the most common form of systemic amyloi-
dosis in the developed world. AA amyloidosis, 
derived from serum amyloid A protein and  
typically associated with chronic underlying in-
flammation, is the most common form in devel-
oping countries. Hereditary amyloidoses  
constitute 10% of all systemic amyloidoses. AT-
TRv, caused by the mutation of the transthyretin 
gene, is its most common form (TTRv, variant), 
and is associated with neuropathy. Wild type 

transthyretin amyloid (ATTRwt), formerly called 
senile systemic amyloidosis, is associated with 
aging and likely is to become the most common 
form of cardiac amyloid. It is associated with 
carpal tunnel syndrome. Is it also associated with 
polyneuropathy?

A retrospective review of the medical records of 
151 consecutive patients with ATTRwt cardio-
myopathy, seen in the department of cardiol-
ogy, was undertaken to determine the presence 
of neuropathy, and combined with 12 ATTRwt 
patients, evaluated by the department of neurol-
ogy at the Columbia University Irving Medical 
Center in New York. ATTRwt diagnosis was 
confirmed on biopsy or by nuclear scintigraphy, 
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or both, and all patients were nega-
tive for TTR mutations. Data collected 
from the cardiomyopathy group was 
comprised of medical history, includ-
ing date of symptom onset, autonomic 
symptoms of orthostatic hypotension 
and positional lightheadedness, and 
laboratory investigations including 
A1c, fasting glucose, and serum pro-
tein electrophoresis. Paresthesiae in 
both legs were considered neuropathic 
symptoms, but hand paresthesiae were 
not, because of the known association 
of ATTRwt with carpal tunnel syn-
drome. Data collected from the neurol-
ogy group was comprised of medical 
history, laboratory studies, electrodi-
agnostic examination, and skin biopsy 
for epidermal nerve fiber density and 
analysis. 

Autonomic studies were performed in 
selected neurology patients, compris-
ing heart rate variability and range 
on cyclic deep breathing, sympathetic 
analysis of portions of the Valsalva 
maneuver, and tilt table testing with 
heart rate and blood pressure monitor-
ing. Statistical analysis included the χ2 
or Fisher exact tests, with P < 0.05 set 
as the level of significance.

All 12 neurology ATTRwt amyloid 
patients had neuropathy, confirmed by 
electrodiagnostic studies or skin punch 
biopsy, of which two had no cardiac 
symptoms. All were male, with mean 
age of onset of neurological symptoms 
at 68.9 years and cardiac symptoms at 
74.1 years. Large fiber neuropathy was 
present in 83.3% (n = 10), carpal tun-

nel syndrome in 91.7% (n = 11), ulnar 
neuropathy in 41.7% (n = 5), and lum-
bar or cervical radiculopathy in 50% 
and 33.3% (n = 6 and 4, respectively). 
Prediabetes was present in 41.7% (n = 
5) and diabetes in 8.3% (n = 1). Among 
151 cardiac ATTRwt amyloid patients, 
30.5% (n = 46) had leg paresthesiae, 
of which 17.9% (n = 7) had diabetes, 
34.8% (n = 16) had prediabetes, and 
50% (n = 23) had neither diabetes nor 
prediabetes. No significant difference 
between those with or without neu-
ropathy was found with respect to the 
rate of diabetes, age, body mass index, 
smoking history, or triglyceride levels. 
Neuropathic symptoms may precede 
cardiac symptoms in ATTRwt amyloi-
dosis and are seen at a higher rate than 
believed previously, suggesting a causal 
relationship between ATTRwt and 
neuropathy. 

n COMMENTARY
Transthyretin (alternatively, prealbu-
min), a tetrameric protein produced 
mainly in the liver, transports thyroid 
hormone and retinol, explaining its 
name, “trans” for transporter, “thy” 
for thyroid hormone, and “retin” for 
retinol. With a destabilizing mutation 
(ATTRv, variant type) or aging (AT-
TRwt, wild type), the tetramer dissoci-
ates into monomers or oligomers that 
mis-fold and aggregate into amyloid 
fibrils. More than 130 amyloidogenic 
mutations have been identified (AT-
TRv), which may cause a predomi-
nantly cardiomyopathic, neuropathic, 
or mixed phenotype. 

ATTRwt amyloidosis, a cause of 
cardiac amyloidosis, often is preceded 
by several years by orthopedic clues, 
including carpal tunnel syndrome, 
lumbar spinal stenosis, hip and knee 
arthroplasty, and biceps tendon rup-
ture. It now appears that neuropathy 
may be added to this list.1  n
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ABSTRACT & COMMENTARY

A Novel Therapy for Amyotrophic Lateral 
Sclerosis Shows Promise
By Daniel MacGowan, MD, MRCPI
Assistant Professor of Clinical Neurology, Weill Cornell Medical College, Cornell University

Dr. MacGowan reports no financial relationships relevant to this field of study.

SYNOPSIS: A novel drug combination was taken from an animal model and tested in a Phase II trial of patients with amyotrophic lateral 
sclerosis. Although there was a trend toward benefit, there were no statistically significant endpoints at the end of the trial. Future trials 
need to enroll a larger number of patients. 

SOURCE: Paganoni S, Macklin EA, Hendrix S, et. al. Trial of sodium phenylbutyrate-taurursodiol for amyotrophic lateral sclerosis. N Engl J 
Med 2020;383:919-930.

Paganoni et al have published results of a six-
month, multicenter, double-blind, placebo- 

controlled treatment trial for patients with defi-
nite amyotrophic lateral sclerosis (ALS). Using a 
combination of 3 grams of sodium phenylbutyr-
ate with 1 gram of taurursodiol, they random-
ized patients at a 2:1 ratio vs. a taste-matching 
placebo sachet once daily for the first three weeks 
of a 24-week trial, followed by twice daily for the 
remaining 21 weeks. 

The primary outcome was the rate of decline 
(slope) of the ALS Functional Rating Scale (ALS-
FRS) score at 24 weeks. Patients had to meet El 
Escorial criteria for definite ALS (clinical upper 
and lower motor signs in at least three regions) 
within 18 months of the first symptom onset and 
a slow vital capacity (SVC) of > 60% of expected 
for gender, height, and age. Patients were al-
lowed to be cotreated with the Food and Drug 
Administration-approved agents riluzole and/or 
edaravone. 

Secondary efficacy outcomes were the rate of 
decline in isometric muscle strength as measured 
by the Accurate Test of Limb Isometric Strength 
(ATLIS) device score, the rate of decline in plasma 
levels of the phosphorylated axonal neurofila-
ment H subunit (pNF-H, a potential biomarker of 
motor neuron degeneration), the rate of decline in 
the SVC, time to death, tracheostomy, permanent 
assisted ventilation, or any hospitalization. Sodi-
um phenylbutyrate is a histone deacetylase inhibi-
tor that has been shown to upregulate heat shock 
proteins and act as a small molecular chaperone, 
thereby ameliorating toxicity from endoplasmic 
reticulum stress. Taurursodial prevents transloca-
tion of the Bax protein into the mitochondrial 
membrane, thus reducing mitochondrial perme-
ability and increasing the apoptotic threshold of 

the cell. Both compounds have been demonstrated 
to be neuroprotective through these mechanisms 
in superoxide dismutase 1G93A transgenic mice. 

A shared-baseline, mixed effects regression model 
with no added covariates, using data from an old, 
larger ALS ceftriaxone trial, was used to calculate 
that a cohort of 131 recruited patients, random-
ized 2:1 between active drug and placebo, fol-
lowed over the complete six-month trial period, 
would be needed to provide 80% power to detect 
a 30% difference in the slope of ALSFRS de-
cline. Of 177 patients screened, 137 were eligibly 
randomized, with 89 to active drug and 45 to 
placebo. Two patients in the active drug group 
died before their first post-treatment evaluation 
at three weeks, reducing the active drug cohort to 
87. Twenty patients taking the drug (23%) and 
10 taking the placebo (21%) discontinued follow-
up. Fourteen patients taking the drug (14%) and 
six patients taking the placebo (12%) terminated 
participation, while three patients taking the drug 
died (3%) and three patients taking the placebo 
(6%) died or underwent tracheostomy. One 
patient in the placebo group was lost to follow-
up. This resulted in only 67 patients in the active 
drug group (77%) and 38 in the placebo group 
(79%) completing the 24-week treatment trial, 
although only 60 patients taking the active drug 
(69%) and 37 taking the placebo (77%) were 
available for a seven-month follow-up telephone 
interview. Therefore, the study ultimately did 
not provide enough statistical power to detect a 
statistically significant decline in ALSFRS between 
the combination of these drugs and placebo. 

The authors acknowledge an average 20% drop-
out rate in many ALS trials, meaning that it 
would come as no surprise that of the 137 pa-
tients enrolled, only 105 patients completed the 
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six-month trial, a drop-out rate of 23%. This 
would have been prevented by enrolling 170 
rather than 137 patients. As it turned out, the in-
tention to treat analysis of the 87 actively and 45 
placebo-treated patients returned a positive trend 
favoring the drug combination of reducing the 
decline of ALSFRS over 24 weeks by a squared 
mean score of 2.32 (0.18 to 4.47, 95% confi-
dence interval [CI], P = 0.03). This mean square 
decline of 2.32 is a small effect given the ALSFRS 
scale is a sum-score of 12 functional domains, 
each measuring 0 to 4, range 0 to 48. There were 
similar mild trends favoring the drug combina-
tion over placebo in the total ATLIS upper and 
lower extremity muscle strength score represented 
as a percentage of the normal expected value 
(2.82%, -0.67% to 6.31%, 95% CI), the SVC as 
a percentage of normal predicted value (5.11%, 
-0.54% to 10.76%, 95% CI), a hazard ratio risk 
reduction of death or tracheostomy favoring the 
drug combination of 0.63 (0.11 to 3.92, 95% CI), 
and reduced risk of hospitalization (0.54, 0.27 
to 1.12, 95% CI). Paradoxically, the active drugs 
were associated with an 8% average increase in 
plasma pNF-H levels at 24 weeks, an unexpected 
finding arguing against a neuroprotective effect. 
The coadministration of riluzole or edaravone 
had no effect on the primary or secondary out-
comes. The combination of 3 grams of sodium 

phenylbutyrate and 1 gram of taurursodial twice 
a day in this trial was associated with a statisti-
cally significant increase in adverse effects of diar-
rhea, nausea, sialorrhea, and abdominal discom-
fort vs. placebo, leading many subjects to drop 
out and reduce the dose.  

n COMMENTARY
In summary, this trial was underpowered from 
the beginning by a failure to enroll an adequate 
number of patients to compensate for the 23% 
expected drop-out rate. The clinical trends of 
declines in the slope of ALSFRS decline, SVC de-
cline, total isometric ATLIS muscle strength score, 
risk of death, tracheostomy, or hospitalization fa-
voring the combination of sodium phenylbutyrate 
and taurursodial were all minor and not clinically 
or statistically significant. In addition, sodium 
phenylbutyrate and taurursodial were not associ-
ated with an expected decline in pNF-H level. 
An Italian Phase III randomized, double-blind, 
controlled trial of taurursodial alone in ALS is 
expected to release its results in early 2021. Of 
note, taurursodial is available in 300 mg capsules 
as a nutritional supplement and is associated with 
diarrhea at high doses of 1 gram or more. ALS 
patients will need to take this into account if con-
sidering self-dosing with commercially available 
taurursodial.  n

ABSTRACT & COMMENTARY

Oral Calcitonin Gene-Related Peptide 
Antagonist for Prevention of Migraine
By Matthew S. Robbins, MD, FAAN, FAHS
Neurology Residency Program Director; Associate Professor of Neurology, Weill Cornell Medical College, New York-
Presbyterian Hospital

Dr. Robbins reports no financial relationships relevant to this field of study.

SYNOPSIS: Atogepant, an oral calcitonin gene-related peptide (CGRP) antagonist, was shown to be effective and safe for migraine 
prevention. This adds an additional CGRP antagonist to the growing arsenal of such medications, both oral and parenteral, for both 
prevention and treatment of migraine. 

SOURCE: Goadsby PJ, Dodick DW, Ailani J, et al. Safety, tolerability, and efficacy of orally administered atogepant for the prevention of 
episodic migraine in adults: A double-blind, randomised phase 2b/3 trial. Lancet Neurol 2020;19:727-737.

In this study, Goadsby and colleagues conducted 
a multicenter, randomized controlled trial (RCT) 

of atogepant, a novel small molecule antagonist 
to the calcitonin gene-related peptide (CGRP) 
receptor, for the preventive treatment of migraine. 
The study included patients ages 18 to 75 years 
with preexisting migraine with or without aura 
for at least one year and a frequency of four to 14 
migraine days per month. 

The trial enrollment featured 825 subjects who ul-
timately received at least one dose of study medi-
cation. Participants were randomized to twice 
daily placebo or the study medication of varying 
doses at once or twice daily over a 12-week treat-
ment period after a four-week run-in period. All 
groups receiving the study medication reached the 
primary endpoint vs. placebo (-2.9 days), ranging 
from a reduction of -3.6 to -4.2 monthly migraine 



      October 2020 13

days, with slightly higher efficacy in twice-daily 
dosing. Atogepant was safe; adverse events were 
infrequent and most commonly manifested as 
nausea (3% to 9%), with lower rates for consti-
pation and fatigue and no serious adverse events 
deemed related to the study drug.

n COMMENTARY
CGRP is an inflammatory neuropeptide that is 
fundamentally involved in migraine pathophysi-
ology. Gepants, small molecule CGRP receptor 
antagonists, represent an important treatment 
advance for migraine, but their development 
initially was limited by hepatotoxicity, leading to 
the successful development of monoclonal anti-
bodies that target CGRP or its receptor as pre-
ventive treatments. Two gepants, rimegepant and 
ubrogepant, recently were approved by the Food 
and Drug Administration and are available for 
acute migraine treatment. Although rimegepant 
also is under investigation as a preventive treat-
ment, atogepant is the first gepant to demonstrate 
both efficacy and safety for migraine prevention 
in a large-scale RCT. Its safety profile in the trial 
was encouraging, with neither hepatotoxicity nor 
cardiovascular events apparent.

Gepants provide distinct advantages over exist-
ing preventive treatments. Their tolerability seems 

excellent, although long-term cardiovascular 
safety questions remain. They may be a true blend 
of acute and preventive treatments, since the same 
medication class has demonstrated efficacy in 
both paradigms. They also do not seem to cause 
medication overuse headache, a common compli-
cating factor in patients with frequent or chronic 
migraine. Compared to CGRP monoclonal anti-
bodies, which have half-lives of approximately 
one month, their short half-life (10 hours) enables 
rapid dose changes and medication cessation in 
certain circumstances, such as side effects or a 
planned or unplanned pregnancy. Many patients 
do not like the injections required of CGRP 
monoclonal antibodies; atogepant may provide a 
more tolerable alternative.

There were study limitations. Real-world patients 
may not be well represented, since most patients 
were not on preventive therapy previously; such a 
population would be unlikely to receive atogepant 
as first-line therapy in clinical practice. The thera-
peutic gain for atogepant (-0.7 to -1.4 monthly 
migraine day reduction) is comparable to CGRP 
monoclonal antibodies and other oral preventive 
treatments but is not superior to such therapies. 
Further studies of atogepant, including RCTs of 
patients with episodic and chronic migraine, are 
ongoing.  n

ABSTRACT & COMMENTARY

Auditory Startle Response as a Predictor  
of Recovery from Coma
By Nicholas Schiff, MD
Associate Professor of Neurology and Neuroscience, Center for the Advanced Study of Brain Injury, Weill Cornell Medical 
College

Dr. Schiff reports that he is a consultant for EnspireDBS, Inc.

SYNOPSIS: Preserved habituation of the auditory startle response, performed at the bedside, indicates intact cortical structures and 
cortico-cortical white matter tract connections. Preservation of this reaction in patients with unresponsive wakefulness can help distinguish 
the vegetative state from minimally conscious state and may even predict eventual awakening. 

SOURCE: Hermann B, Salah AB, Perlbarg V, et al. Habituation of the auditory startle reflex is a new sign of minimally conscious state. Brain 
2020;143:2154-2172.

Identification of sometimes very subtle nonreflex-
ive behaviors associated with minimally con-

scious state (MCS) has been shown to discrimi-
nate significant differences in outcome following 
severe brain injuries.1,2 Such detectable yet often 
overlooked points on the neurological examina-
tion can offer a powerful tool for the neurologist, 
particularly early in the recovery of severe trau-
matic brain injury where brief visual or auditory 

tracking of stimuli may be the only hint auguring 
an improved outlook in a patient already weeks 
into their recovery. In a new study returning to 
the foundations of bedside neurological examina-
tion, Hermann et al reported on the performance 
of a simple behavioral assessment measure, the 
habituation of the auditory (acoustic) startle re-
flex (hASR), in discriminating MCS patients from 
those in the vegetative state (VS) and predict-
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[Overall, this is an elegant study providing 

a deep exploration of the biological 

underpinnings of a preserved hASR  

and demonstrating its immediate clinical 

effect for assessment of disorders  

of consciousness.]

ing outcomes. The ASR is a brainstem-mediated 
reflex typically elicited by a sharp noise, such as a 
hand clap, that often remains unmodulated in se-
verely brain-injured patients demonstrating VS- or 
MCS-level examinations. In such patients, a blink 
reflex, sometimes with additional motor outflow, 
remains in one-to-one correspondence with each 
stimulus; habituation of ASR results in an extin-
guishing of the response with repeated stimuli. 

In addition to their assessment of hASR as a 
behavioral screening tool for separating VS and 
MCS, Hermann et al reported on the correlation 
of several direct measurements of brain struc-
tural and functional integrity known to augment 
clinical discriminations of VS vs. MCS.3,4 Several 
of these measures are found to have strong as-
sociation with the capacity to habituate the ASR, 
including quantitative electroencephalography 
(qEEG), fluoro-deoxyglucose positron emission 
tomography (FDG-PET), and diffusion tensor 
imaging (DTI). 

In their study, 96 patients (48 with VS, four with 
MCS) were assessed using the gold standard 
quantitative behavioral assessment tool, the Coma 
Recovery Scale-Revised (CRS-R). More than 
half of the patient sample (55%) demonstrated 
hASR, comprising a majority of MCS (75%) and 
a minority of VS (35%) patients. Notably, the 
presence of hASR in patients provided the same 
level of discrimination of MCS vs. VS as the best 
performing subscale score of the CRS-R and in-
dependently associated with a high probability of 
identifying MCS in patients who had a prior clini-
cal diagnosis of VS. In addition, hASR showed 
strong correlation with qEEG measures previously 
demonstrated to associate with MCS,4 preserved 
cerebral metabolism obtained from FDG-PET 
measurements, and inferred cortical interregional 
connectivity measured by DTI. Collectively, these 
results support the value of the hASR as a clini-
cal diagnostic assessment tool at the bedside for 
patients with disorders of consciousness. Most 

importantly, the presence of hASR predicted the 
emergence of command following at six months 
in those patients without command following on 
bedside examination at the time of the measure-
ment. This latter correlation invites the inclusion 
of hASR in future larger population outcome 
studies, particularly in intensive care unit popula-
tions where measures of cerebral integrity using 
qEEG-based command-following techniques show 
marked correlation with improved outcomes at 
one year following injury.5

      
n COMMENTARY
Beyond the value of bringing focus to this simple 
and easily elicited clinical examination technique 
in the assessment of disorders of consciousness, 
the Hermann et al study adds insight into un-
derlying brain mechanisms of recovery. Patients 
with measurable hASR in this study demonstrated 
more preserved DTI and deep white matter 
integrity and evidence of fronto-parietal cortical 
functional integrity, establishing a link of pre-
served hASR to specific cortico-cortical systems: 
The presence of hASR correlated with increased 
regional cerebral metabolism measured by FDG-
PET within the posterior cingulate cortex, an-
terior cingulate cortex, premotor cortex, and 
anterior prefrontal cortex. Thus, hASR appears to 
provide an early indicator of the functional integ-
rity of the long-range cortico-cortical connections 
between posterior cortices of the default mode 
network and the anterior forebrain mesocircuit 
involving the anterior cingulate and pre-motor 
regions. Activity within both of these networks is 
demonstrated to correlate with recovery from dis-
orders of consciousness in a wide range of stud-
ies.3 Overall, this is an elegant study providing a 
deep exploration of the biological underpinnings 
of a preserved hASR and demonstrating its im-
mediate clinical effect for assessment of disorders 
of consciousness.  n
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ABSTRACT & COMMENTARY

Gut Microbiome in Patients at Risk  
for Parkinson’s Disease
By Harini Sarva, MD
Assistant Professor of Clinical Neurology, Weill Cornell Medical College

Dr. Sarva reports that she is a consultant for Accorda Therapeutics, Amneal Pharmaceuticals, and Merz Pharma.

SYNOPSIS: Certain risk factors and prodromal markers of Parkinson’s disease (PD), such as constipation and rapid eye movement sleep 
behavior disorder, are associated with specific bacterial compositions of the gut. However, the value of gut microbiome data to predict the 
risk of PD development needs further investigation. 

SOURCE: Heinzel S, Aho VT, Suenkel U, et al. Gut microbiome signatures of risk and prodromal markers of Parkinson’s disease. Ann 
Neurol 2020;88:320-331.

Stool samples were obtained from 745 par-
ticipants of the Tubingen Evaluation of Risk 

Factors for Early Detection of Neurodegenera-
tion (TREND) study. Participants of this study 
were chosen based on the presence of olfactory 
loss, depression, and/or possible rapid eye move-
ment (REM) sleep behavior disorder (RBD), all 
of which increase the risk of Parkinson’s disease 
(PD) development based on criteria established by 
the International Parkinson’s Disease and Move-
ment Disorders Society. Nine risk factors (male 
gender, diabetes, and smoking, among others) and 
nine prodromal factors (constipation, depression, 
RBD, and olfactory loss) based on the new crite-
ria were chosen for evaluation of possible associa-
tion with gut microbiota.

Of the 745 samples, 666 were included for 
analysis. DNA analysis and microbial measures 
of diversity were performed. The mean age of the 
sample population was approximately 68 years, 
the majority were men, one-quarter performed 
no physical activity, and approximately 13% had 
RBD. The most common bacteria found in the 
stool samples included Bacteroides, followed by 
Faecalibacerium, Gemmiger, Roseburia, Prevotel-
la, and Ruminococcus. Constipation severity and 
age were positively associated with the alpha-
diversity or abundance of a genus in the gut. For 
the intersample differences in microbial compo-
sition, as demonstrated by beta-diversity, age, 
physical activity, body mass index, and constipa-
tion, had the greatest effect on variance. 

Certain risk factors were associated with bacte-
rial enterotypes. For example, the lowest physical 
activity and severe constipation were associated 
with Firmicutes enterotype, but high physical 
activity was associated with Bacteroides. Certain 

factors were associated with lower abundance of 
bacterial species; for example, severe constipation 
was associated with a decreased abundance of 
Faecalibacterium. 

n COMMENTARY
Alpha-synuclein pathology is present in the gut in 
patients with PD, and alterations in the gut mi-
crobiome leading to increased inflammation have 
been well described. This study demonstrated that 
certain risk factors and prodromal markers of PD 
were associated with different compositions of 
gut bacterial species. 

Although constipation, RBD, smoking, and 
subthreshold parkinsonism were more commonly 
associated with microbial changes, other factors, 
such as substantia nigra hypoechogenicity, or-
thostatic hypotension, family history of PD, and 
olfactory loss, did not demonstrate any associa-
tions. 

However, it is not clear what effect these micro-
bial associations have on prodromal PD. Medica-
tions, lifestyle choices such as diet and exercise, 
and the presence of other chronic conditions can 
complicate bowel function and microbial com-
position and the diversity of the microbiome. 
Further confirmation of these findings may allow 
us to distinguish between those with and with-
out PD and potentially help us predict risk when 
combining stool samples with already established 
prodromal markers. 

In the future, with more data about the gut micro-
biome, this advancing field of research may help 
us to predict disease severity of PD patients and 
help us to customize drug therapies.  n
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CME QUESTIONS

1.  Wild-type transthyretin amyloid:
a. may be associated with large fiber 
peripheral neuropathy. 
b. is caused by a well-defined gene mutation.
c. predominantly affects young adults.
d. is a common cause of carpal tunnel 
syndrome.

2.  A Phase II treatment trial of sodium 
phenylbutyrate-taurursodiol in patients with 
amyotrophic lateral sclerosis showed which of 
the following results?
a. There was a statistically significant benefit 
with stabilization of vital capacity.
b. Weakness, as measured by the ALS 
Functional Rating Scale, was slowed 
compared to placebo.
c. A nonsignificant trend was seen in muscle 
power and vital capacity. 
d. The drug-treated group had lower 
mortality after 24 weeks compared to 
placebo.

3.  Which of the following statements regarding 
atogepant is true?
a. Atogepant is the only approved oral 
calcitonin gene-related peptide antagonist for 
migraine treatment. 
b. Atogepant is approved by the Food and 
Drug Administration for acute migraine 
treatment.
c. Atogepant has been shown to be effective 
in migraine prevention. 
d. Atogepant has severe toxicity, which will 
limit its use. 

4.  The auditory startle response may be present 
in unresponsive patients and indicates which 
of the following? 
a. Intact cortical connections between the 
frontal and temporal lobestructures. 
b. Repeated and undiminished startle 
responses are a good prognostic sign.
c. Habituation of the startle response is a 
good prognostic sign. 
d. Complete absence of the auditory startle 
response is a good prognostic sign. 

5.  Which of the following statements about the 
gut microbiome and Parkinson’s disease is not 
true?
a. Several factors, including diet and exercise, 
can affect gastrointestinal function and 
bacterial composition.
b. Orthostatic hypotension and olfactory 
loss did not have a tremendous effect on the 
bacterial composition.
c. Low physical activity was associated with 
Bacteroides.  
d. Constipation and age were positively 
associated with the abundance of a genus in 
the gut.
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