
Vol. 37, Issue 12, August 2018
AHCMedia.com

[INSIDE] 

 

Evidence-based summaries of the latest clinical neurology research

Financial Disclosure: Neurology Alert’s Editor in Chief Matthew Fink, MD; Peer Reviewer M. Flint Beal, MD; Executive Editor Leslie Coplin;  
Editor Jonathan Springston; and Editorial Group Manager Terrey L. Hatcher report no financial relationships relevant to this field of study.

ABSTRACT & COMMENTARY

Are Oral Corticosteroids as Effective  
as Intravenous Steroids in the Treatment  
of Acute Optic Neuritis?
By Jai S. Perumal, MD
Assistant Professor of Neurology, Weill Cornell Medical College

Dr. Perumal reports she is a consultant for Genzyme and Biogen.

SYNOPSIS: Based on outcomes measured at one and six months following optic neuritis in the context of multiple sclerosis, these 
investigators reported similar efficacy when comparing oral to bioequivalent doses of intravenous steroids.

SOURCE: Morrow SA, Fraser JA, Day C, et al. Effect of treating acute optic neuritis with bioequivalent oral vs intravenous 
corticosteroids: A randomized clinical trial. JAMA Neurol 2018;75:690-696. 

A three- to five-day course of intravenous (IV), 
high-dose corticosteroids is the standard  
 practice for the treatment of optic neuritis. 

The benefits of this treatment were well established 
by the Optic Neuritis Treatment Trial (ONTT), in 
which three days of 1,000 mg of methylpredniso-
lone IV was compared to oral prednisone 1 mg/kg/
day for 14 days and placebo.1 The IV therapy was 
superior in rate of recovery, and there were greater 
numbers of cases of recurrent optic neuritis in the 
oral prednisone group when compared to both the 
IV and placebo arm. However, the oral dose was not 

bioequivalent to the IV dose. Since the publication 
of the ONTT study, some groups have examined 
bioequivalent doses of oral vs. IV steroids for the 
treatment of relapses of multiple sclerosis and found 
them to have similar efficacy. Morrow et al exam-
ined the recovery of vision following an episode of 
acute optic neuritis in patients treated with bioequiv-
alent doses of oral and IV steroids, respectively.

In this single-blind, randomized study at a tertiary 
care center, patients with multiple sclerosis/ 
clinically isolated syndrome who developed acute 
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optic neuritis were randomized to receive 
either 1,000 mg of IV methylprednisolone 
or an oral bioequivalent dose of 1,250 
mg of prednisone for three days. The 
optic neuritis had to be unilateral and 
there had to be no history of prior optic 
neuritis in that eye. The assessors were 
blinded throughout the study. Assessments 
were done at baseline and at one and 
six months. The primary outcome was 
the P100 latency on VEP at six months. 
Secondary outcomes were P100 at one 
month and the best corrected visual acuity 
(BCVA) assessed with the Early Treatment 
Diabetic Retinopathy Study (ETDRS) 
chart and low-contrast BCVA with Sloan 
letter charts at one and six months. 

Participants were enrolled between March 
2012 and May 2015 at a single tertiary 
care center. Based on a power analysis, 
55 patients were randomized for the 
trial, and, at the time of final analysis, 22 
patients were in the oral steroid group 
and 23 were in the IV steroid group. The 
mean age was 34.6 years and 62.2% were 
women. The median baseline BCVA was 
20/100 (range 20/40 to NLP). The mean 
P100 on VEP was 191.0 milliseconds. 
At the six-month assessment of P100, 
which was the primary outcome, P100 
in the IV group decreased from 181.9 to 
119.0 milliseconds, and P100 in the oral 
group decreased from 200.5 to 133.8. 
The improvement was not statistically 
significantly different between the two 
groups. Similarly, there was no statistical 
difference between the two groups at one 
month P100 on VEP. The improvement 
in BCVA on ETDRS chart and BCVA on 
low-contrast chart also was not statisti-
cally different at either one month or six 
months between the two groups. 

The most commonly reported adverse 
events, gastrointestinal distress, insom-
nia, and fatigue, were similar in the two 
groups and not significantly different. The 
limitations of this study are the relatively 
small numbers of patients (because it was 
a single-center study) and likely recruit-
ment bias (because physicians may not 
have referred patients they thought were 
too severely affected to be in the study). 
Also, the initial outcome was measured 
at one month; hence, the rapid onset 
of improvement was not assessed. But 
despite these limitations, the investigators 
demonstrated comparable efficacy of oral 
and IV steroids in subjective and objective 
measures.  

n COMMENTARY
Bioequivalent doses of oral steroids seem 
to have similar efficacy compared to IV 
steroids on outcomes measured at one and 
six months following an episode of acute 
optic neuritis in the context of multiple 
sclerosis. The outcomes assessed were 
BCVA and P100 latency on VEP, which 
included clinical and objective measures. 
Oral corticosteroids should be considered 
as an option or alternative to IV steroids 
in the treatment of acute optic neuritis, 
especially when patient convenience, 
feasibility/accessibility to infusions, and 
costs are considered. There are dramatic 
differences in costs between oral and IV 
medications, as well as huge differences in 
administration costs, all in favor of oral 
treatment.  n

REFERENCE
1. Beck RW, Cleary PA, Anderson MM Jr, et al. A 

randomized, controlled trial of corticosteroids 
in the treatment of acute optic neuritis. The 
Optic Neuritis Study Group. N Engl J Med 
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ABSTRACT & COMMENTARY

Viral Therapy for Glioblastoma
By Rajiv S. Magge, MD
Assistant Professor of Neurology, Weill Cornell Medicine, Weill Cornell Brain Tumor Center

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

SYNOPSIS: In a Phase I/II trial, convection-enhanced delivery of an engineered poliovirus yielded similar 
median overall survival compared to historical controls. However, a small subgroup of treated patients had 
extended survival past two years. 

SOURCE: Desjardins A, Gromeier M, Herndon JE 2nd, et al. Recurrent glioblastoma treated with 
recombinant poliovirus. N Engl J Med 2018;379:150-161.
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Glioblastoma continues to be one of the deadliest 
forms of cancer and represents one of the most 

common primary brain tumors. Standard treatment 
is comprised of maximal safe resection followed by 
concurrent radiation therapy with temozolomide 
chemotherapy, as well as subsequent adjuvant chemo-
therapy. However, these tumors invariably progress, 
and effective treatments for recurrent disease remain 
limited. There have been significant advances in the 
use of immunotherapy to combat cancer with the 
enhancement of the body’s own host defenses. Certain 
types of systemic cancer, including melanoma, non-
small cell lung cancer, and bladder cancer, have been 
shown to be highly responsive to checkpoint inhibi-
tors, which enhance T-cell mediated tumor cell killing. 
Preliminary data indicate only limited efficacy of 
checkpoint inhibitors in glioma, likely because of its 
relatively bland mutational profile as well as its highly 
immunosuppressive microenvironment. Additional 
interventions probably are necessary to increase the 
immunogenicity of glioblastoma. One exciting avenue 
is the use of neurotropic viruses to boost the host im-
mune response or even directly infect and lyse tumor 
cells.

Desjardins et al investigated the use of PVSRIPO, 
an engineered live attenuated poliovirus vaccine, 
for treatment of recurrent glioblastoma. Poliovirus 
is neurotropic and enters cells via CD155, which is 
upregulated in glioblastoma and expressed in antigen- 
presenting cells. The hope is that infection of neo-
plastic cells contributes to cytotoxicity and activates 
antiviral inflammatory responses in addition to 
contributing to sustained inflammation by infection 
of antigen-presenting cells. Importantly, the internal 
ribosome entry site of their engineered poliovirus 
vaccine was replaced with that of human rhinovirus 
type 2, preventing infection of healthy neuronal cells 
as well as improving specificity of the virus for glioma 
tumor cells. 

The group at Duke University enrolled consecutive 
adult patients with recurrent supratentorial glioblas-
toma (WHO grade 4) who had measurable disease 
on imaging. A stereotactic biopsy was done first to 
confirm pathology, followed by catheter implantation 
into the tumor, and infusion of the PVSRIPO over 6.5 
hours. Over a five-year period, 61 patients received 
a dose of PVSRIPO, initially in a dose-escalation 
phase and then in a dose-expansion phase. The single 
dose-limiting toxicity was a grade 4 intracranial 
hemorrhage after catheter removal (after treatment at 
fifth dose level). All tissue samples (available for 43 
patients) stained positive for CD155 immunohisto-
chemistry, which is the route of entry for the polio-
virus. During the trial, two patients died, possibly 
related to treatment — one had a seizure in the setting 

of cerebral edema and tumor progression 4.8 months 
after viral infusion, and the second died 10.5 months 
after infusion from complications of intracranial 
hemorrhage while receiving both anticoagulation and 
bevacizumab. The most common treatment-related 
toxicities included grade 1 or 2 headache, hemipa-
resis, seizure, dysphasia, and cognitive disturbance. 
Patients with neurologic symptoms were limited to 
a maximum dose of dexamethasone 4 mg daily, but 
most patients were started on low-dose bevacizumab 
empirically for symptom control. In addition, most 
patients in the study were treated with additional 
therapies such as therapeutic-dose bevacizumab, 
temozolomide, and lomustine.

The median overall survival of the treated patients 
was 12.5 months (95% confidence interval [CI], 9.9-
15.2), similar to the 11.3 months (95% CI, 9.8-12.5) 
in the historical control group of patients treated at 
Duke. However, the 21% overall survival rate at two 
years in the treated group remained steady at the 
three-, four-, and five-year mark, outperforming the 
control group (only 4% survival rate at three years). 

n COMMENTARY
This study is impressive in its size, scope, and use of a 
novel technique in targeting glioblastoma cells with a 
highly neurotropic virus. The engineered viral vac-
cine, PVSRIPO, enters tumor cells through CD155, 
but, importantly, does not infect healthy neuronal 
cells because of the replacement of the internal ribo-
some entry site. It is one of the largest trials to date 
(with extended clinical follow-up) investigating viral 
therapy in glioblastoma. Although the overall survival 
rate in treated patients was similar to their historical 
control group, a subset of patients (n = 8, 21%) had 
extended survival past two years. As with most stud-
ies, it is difficult to identify why these specific patients 
were more responsive to the trial treatment. Only one 
of the tumors in this group carried an IDH mutation, 
which defines a subgroup of glioma with significantly 
improved survival and response to treatment. Further-
more, six of the eight had MGMT-methylation at the 
time of initial diagnosis or treatment — this alteration 
in glioblastoma portends better survival and increased 
sensitivity to alkylating agents such as temozolomide. 
The answer may lie in the full genetic profile of the 
most responsive tumors. 

[Convection-enhanced delivery of 

neurotropic viruses remains an exciting 

and novel technique that warrants further 

investigation.]
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A significant obstacle in interpreting the results is the 
variability in treatment after the initial single viral in-
fusion. More than 47 of the enrolled patients received 
bevacizumab (including three of the extended survival 
group) post-infusion for symptom control. Several 
studies have shown that bevacizumab does not extend 
overall survival in glioblastoma; however it can extend 
progression-free survival and result in significant 
reduction in enhancing disease, which complicates re-
sponse assessments based on radiographic imaging. In 
addition, most of the treatment group (again including 
three of the eight patients who lived past 24 months) 
received additional interventions such as therapeutic-
dose bevacizumab, temozolomide, and lomustine. 

Other similar trials investigating the use of neurotrop-
ic viruses in large clinical cohorts include DNX-2401 

(DNAtrix) and Toca 511/Toca FC (Tocagen). Like the 
PVSRIPO, these viral therapies may infect and lyse 
cancer cells directly, as well as elicit strong inflam-
matory responses while countering tumor-induced 
immunosuppression. Even if these treatments are as 
effective as hoped at the tumor cell level, obstacles 
remain with convection-enhancing delivery, especially 
ensuring full distribution of the infusion across the 
entire tumor bed. In addition, many patients are not 
candidates for catheter-based treatment, often because 
of multifocal disease or subependymal involvement 
with close proximity to the ventricles (which suggests 
possible leptomeningeal tumor as well as prevents 
safe catheter implantation). However, convection-
enhanced delivery of neurotropic viruses remains an 
exciting and novel technique that warrants further 
investigation.  n

ABSTRACT & COMMENTARY

Use of Amyloid PET Imaging for Diagnosis  
of Dementia
By Gloria Chia-Yi Chiang, MD
Assistant Professor of Radiology, Weill Cornell Medical College 

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

SYNOPSIS: The use of amyloid positron emission tomography scanning to assist in accurate diagnosis of patients with symptoms of 
cognitive impairment as well as frank dementia results in a change of diagnosis in at least 25% of patients. 

SOURCE: de Wilde A, van der Flier WM, Pelkmans W, et al. Association of amyloid positron emission tomography with changes in 
diagnosis and patient treatment in an unselected memory clinic cohort: The ABIDE Project. JAMA Neurol 2018; Jun aa. doi:10.1001/
jamaneurol.2018.1346. [Epub ahead of print].

A new research framework has been proposed for  
 classifying dementia, integrating the underlying 

molecular profile (i.e., beta-amyloid and tau pathol-
ogy) and the cognitive stage, either unimpaired, mild 
cognitive impairment (MCI), or frank dementia.1 Al-
though the framework seeks to provide more precise 
diagnoses for interventional clinical trials, the move-
ment toward defining neurodegenerative diseases 
based on their underlying molecular pathology is 
evident.

In this study, de Wilde et al sought to bridge the gap 
between the research and clinical settings by assessing 
the value of amyloid positron emission tomography 
(PET), using fluoride-18 florbetaben, in patients be-
ing evaluated at the memory clinic at VU University 
Medical Center (Netherlands). Over a two-year 
period, 866 patients who visited this memory clinic 
were offered an amyloid PET as part of their demen-
tia workup. More than half of the patients (n = 476) 
consented to undergo PET imaging and were enrolled 
in this prospective study. An additional 31 patients 

with known MCI from the University Medical Center 
Utrecht memory clinic were included to enrich the 
sample. In the final cohort, 46% had dementia, with 
more than two-thirds due to Alzheimer’s disease 
(AD); 23% had MCI; and 31% had subjective cogni-
tive decline.

Almost half of the patients were found to have posi-
tive amyloid PET studies. In 25% of patients, the pre-
PET diagnosis changed after imaging. This occurred 
most frequently in older patients and with a negative 
amyloid PET study. In other words, the absence of de-
tectable brain amyloidosis on PET identified the need 
to pursue non-AD causes of dementia. In 24% of 
patients, there was a change in the treatment plan. In 
patients with dementia, this often entailed referral to 
clinical trials or the start of cholinesterase inhibitors. 
In patients with subjective cognitive impairment, a 
negative amyloid PET study could lead the clinician to 
pursue genetic testing, a psychiatry referral, or referral 
for other imaging, including dopamine transporter or 
fluorodeoxyglucose PET imaging. 
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In our era of patient-centered medicine, the authors 
further included an assessment of the physical and 
emotional burden of an amyloid PET scan from the 
patients’ point of view. Eighty percent of the patients 
reported that the PET scan was not burdensome and 
that the results decreased uncertainty regarding their 
diagnosis, without a significant increase in anxiety. 
The main complaints related to the PET scan were 
the duration of the scan, claustrophobia, needing 
intravenous access for radiotracer administration, 
and fear of adverse effects related to the scan. Patients 
reported their motivations for undergoing an amyloid 
PET scan were to learn about their diagnosis and to 
contribute to science.

n COMMENTARY
The strengths of this study are numerous. First, this 
was a large prospective study in a clinical cohort com-
prised of multiple clinical stages, from subjective cog-
nitive impairment to dementia, which differed from 
previously published smaller research-based cohorts. 
To further the clinical relevance of the paper, the au-
thors employed a fluoride-18-based PET tracer, which 
has a longer half-life than Pittsburgh Compound B, 
an amyloid tracer commonly used in research studies, 
and is more readily available to institutions with-
out their own cyclotron. Finally, the authors used a 
dichotomous visual assessment of the amyloid PET 
scans to determine positivity, which is more easily 
translatable into clinical practice than quantitative 
cutoffs that often require image processing pipelines.

In the United States, the authors of the multicenter 
Imaging Dementia–Evidence for Amyloid Scanning 
(IDEAS) study, sponsored by the Alzheimer’s As-
sociation, tried to determine the clinical value of 
amyloid PET.2 The IDEAS researchers have reported 
that amyloid PET changes clinical management in 
two-thirds of patients with MCI and dementia. A 
published review pooling estimates from 12 studies 
similarly reported that amyloid PET changed treat-
ment plans in 64% of patients.3 de Wilde et al found 
a lower percentage of patients whose treatment plans 
changed, possibly a result of inclusion of patients 
with subjective cognitive impairment and more lax 
selection criteria for enrollment in the study. Subjects 
referred for the IDEAS study may be more likely to be 
clinical dilemmas, requiring the need for an amyloid 
PET scan for differential diagnosis, whereas de Wilde 
et al offered PET to all-comers in their memory clinic.

An interesting component to the study was the evalu-
ation of patient-centered outcomes. A common argu-
ment against the use of imaging tests for AD is that 
the disease is untreatable, so confirming an AD diag-
nosis would only cause unnecessary anxiety and harm 
to the patient. This paper goes against this argument, 

since the vast majority of patients felt that the amy-
loid PET result decreased the uncertainty surrounding 
their diagnosis and did not significantly increase their 
anxiety. In other words, patients want to know their 
diagnosis, even if the disease is untreatable. This is 
concordant with an international survey of the United 
States and five European countries, performed by 
Alzheimer Europe and the Harvard School of Public 
Health, in which two-thirds of respondents said they 
would get a medical test for AD even before they had 
symptoms.4

The main limitation of the study was that pathologi-
cal diagnoses were not available in this clinical cohort 
to confirm the accuracy of the amyloid PET scans. 
There also could have been a selection bias, since 
patients were given the option of getting an amyloid 
PET scan as part of their workup. 

Currently, 20% of people with clinical diagnoses of 
AD have no AD pathology on autopsy.5 With more 
widespread use of amyloid PET, the hope is that the 
field will move toward fewer misdiagnoses, better 
selection of patients for targeted clinical trials, and 
perhaps, one day, effective therapies.  n
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[An interesting component to the study 

was the evaluation of patient-centered 

outcomes. … the vast majority of patients 

felt that the amyloid PET result decreased 

the uncertainty surrounding their diagnosis 

and did not significantly increase their 

anxiety.]
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ABSTRACT & COMMENTARY

Predicting Future Dementia With Retinal 
Optical Coherence Tomography 
By Marc Dinkin, MD
Director of Neuro-Ophthalmology; Associate Professor, Departments of Ophthalmology and Neurology, Weill Cornell 
Medical College

Dr. Dinkin reports he is a consultant for Serenity Medical, Inc.

SYNOPSIS: Optical coherence tomography (OCT) is an innovative imaging device that measures thickness of retinal nerve fiber layers and 
ganglion cells. Thinning of these layers is associated with current and future risk of dementia. 

SOURCES: Mutlu U, Colijn JM, Ikram MA, et al. Association of retinal neurodegeneration on optical coherence tomography with 
dementia: A population based study. JAMA Neurol 2018; Jun 25. doi:10.1001/jamaneurol.2018.1563. [Epub ahead of print].  
Ko F, Muthy ZA, Gallacher J, et al. Association of retinal nerve fiber layer thinning with current and future cognitive decline. A study using 
optical coherence tomography. JAMA Neurol 2018; Jun 25. doi:10.1001/jamaneurol.2018.1578. [Epub ahead of print].

Over the last two decades, a growing body of 
evidence has demonstrated thinning of certain 

retinal layers in association with Alzheimer’s disease 
(AD) and dementia. Optical coherence tomography 
(OCT) uses low coherent light much like an ultra-
sound to visualize the retina in three dimensions 
with a resolution of < 10 microns, allowing analysis 
of each segmented layer. Using this technology, the 
retinal nerve fiber layer (RNFL), which contains the 
fibers of the optic nerve as they course along the in-
ner retina, and the ganglion cell layer (GCL), which 
contains their parent neurons, both have been found 
to be thinner in AD patients than controls. These 
observations have been complimented by pathological 
studies that have demonstrated the presence of amy-
loid plaques in retinas of AD patients, suggesting that 
the disease directly affects retinal neurons. However, 
it has remained unclear as to whether such changes in 
the retina would precede the onset of clinical symp-
toms, thus providing a screening tool that would 
allow identification of patients for early interventions 
and treatment trials.

This question was addressed by two recent studies in 
JAMA Neurology. In the first, Mutlu and colleagues 
prospectively followed patients older than 45 years 
of age from the Rotterdam study with spectral OCT 
between 2007-2012, and evaluated them for demen-
tia using the Mini-Mental State Examination and 
Geriatric Mental State Organic Level at baseline and 
subsequent visits. The authors found that GCL thick-
ness, but not RNFL thickness, was associated with the 
prevalence of dementia at baseline. However, RNFL 
thickness at baseline, but not GCL thickness, was as-
sociated with the risk of developing dementia or AD 
over the course of the study.

In a second study, Ko and colleagues analyzed cogni-
tive function prospectively in a British cohort of 

32,038 patients between 2009 and 2013, and found 
an association between RNFL thinning at baseline 
and future cognitive impairment. Specifically, those 
within the lowest quintile for RNFL thickness at 
baseline were 11% more likely to fail at least one of 
four cognitive tests at baseline, while those within the 
lower two quintiles were twice as likely to fail one of 
the cognitive tests during the follow-up period.

n COMMENTARY
Together, these two studies provide evidence that 
RNFL thickness in older adults, in the absence of any 
other ocular or neurological disease, can help predict 
one’s risk of future cognitive decline, dementia, and 
AD. It remains unclear as to whether the observed 
atrophy is due to direct damage by AD to the retina 
and optic nerve or is simply a consequence of retro-
grade trans-synaptic degeneration (RTSD), a phenom-
enon of secondary atrophy of pregeniculate visual 
pathways due to post-geniculate degeneration that 
only recently has been shown to occur in adults. A 
subanalysis of those patients in the studies who later 
developed posterior cortical atrophy could address 
this: If the degree of RNFL thinning is greater in these 
patients, a contribution by RTSD would be suggested, 
since post-geniculate pathways are affected predomi-
nantly in those patients.

Regardless of the exact mechanism of retinal atrophy, 
the data suggest that GCL thinning is a better bio-
marker for current dementia, while RNFL thinning is 
superior as a predictor of future dementia. Of course, 
the lack of association of RNFL with prevalent de-
mentia in this study is curious, since it is apparently 
already thinned prior to clinical symptoms, but this 
finding may reflect the fact that patients with demen-
tia are older than those in the preclinical stage, and 
age-matched controls might have thinner RNFL for 
other age-related reasons.
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As a practical matter, it would be challenging to use 
RNFL assessment to predict risk of AD, given the 
number of relatively common conditions that can 
affect it, including glaucoma, high myopia, congenital 
optic anomalies, and a long list of retinal and neuro-
logical conditions. Nevertheless, these findings suggest 

that once such confounding conditions are excluded, 
RNFL thickness, in association with other biomark-
ers, may allow identification of those at greater risk of 
dementia, thus permitting therapeutic intervention to 
slow down or arrest its course.  n

ABSTRACT & COMMENTARY

Untangling the Factors Governing 
Huntington’s Disease Progression
By Claire Henchcliffe, MD, PhD
Associate Professor of Neurology and Neuroscience, Weill Cornell Medical College 

Dr. Henchcliffe reports she is a consultant for ACADIA Pharmaceuticals and US WorldMeds.

SYNOPSIS: In a study of more than 3,000 subjects, CAG-repeat-dependent factors affecting age at onset also influenced rates of 
progression of cognitive, motor, and functional impairments, providing optimism that developing interventions, such as gene silencing 
therapies, could provide benefit.

SOURCE: Aziz NA, van der Burg JMM, Tabrizi SJ, Landwehrmeyer GB. Overlap between age-at-onset and disease-progression 
determinants in Huntington disease. Neurology 2018;90:e2099-e2106.

Huntington’s disease (HD) is a devastating progres-
sive neuropsychiatric disorder with autosomal 

dominant inheritance. Average age of onset is 44 
years, with average disease duration until death of 16 
years. However, there is variability, and age at onset is 
inversely correlated with the length of CAG trinucleo-
tide repeats in the huntingtin (HTT) gene, in which 
greater expansions bring about earlier and more severe 
disease. However, there has been some controversy 
over the extent to which this genetic determinant of 
age of onset also affects the rate of disease progression. 

Aziz and colleagues leveraged a large data set of 
5,821 individuals, collected through the Enroll-HD 
international study (enrollhd.org), and developed a 
sophisticated statistical model to examine contribu-
tions of various factors to disease progression in 
multiple clinical domains of HD. Data used for their 
analysis were derived from 3,411 individuals, who all 
had a known age of onset of HD, data from at least 
two follow-up evaluations, and CAG repeat length of 
40-57 (chosen to conform to assumptions for linear 
regression, and to eliminate outliers). As expected, 
based on previous data, HTT CAG repeat size is 
strongly associated with age at onset of HD and could 
account for approximately 69% of the total variance. 
Factors associated with age at onset accounted for 
about two-thirds of the association with progression, 
with CAG repeat length playing the largest role. From 
the Unified Huntington’s Disease Rating Scale, a total 
functional capacity, total motor score, and a cognitive 
summary score were derived to assess progression. 
Greater HTT CAG repeat length associated with  

motor and cognitive progression and functional 
decline accounted for about half of the variation 
observed. Interestingly, those with later age at onset 
than predicted from the CAG repeat length also had 
slower decline in all three domains. Of note, factors 
affecting age at onset did not associate as strongly 
with weight loss, although repeat size was associated 
with body weight. The investigators also adjusted for 
medication use (for example neuroleptics and anti-
depressants), finding no substantial differences in the 
results. Repeat analyses also included outliers, again 
demonstrating a lack of substantial difference in their 
results. 

n COMMENTARY
HD is a neurodegenerative disease resulting in chorea, 
sometimes other movement deficits (including par-
kinsonism, cognitive decline, and mood disorders), 
as well as other features, including weight loss. With 
improved understanding of many of the cellular pro-
cesses that go awry in HD, there have been numerous 
attempts to identify disease-modifying and neuropro-
tective interventions (for example using creatine or 
coenzyme Q10), but without success. As noted above, 
HD arises because of CAG triplet repeat expansion 
in the HTT gene, and the degree of repeat expansion 
has a very strong effect on age at onset, accounting 
for about two-thirds of effects. Other factors that 
may influence age at onset are genetic modifiers and 
environmental factors. 

In a very sophisticated analysis, Aziz et al examined 
how factors that affect age at onset and, in particular, 
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Update on Stroke Treatment Trials

CME QUESTIONS

1. When comparing oral vs. intravenous (IV) 
steroid treatment for acute optic neuritis, 
which of the following statements is false? 
a. Bioequivalent doses of IV and oral steroids 
have similar effects on one-month outcomes 
of visual acuity.
b. Bioequivalent doses of IV and oral steroids 
have similar effects on six-month outcomes 
of visual acuity.
c. The costs of treatment with oral or IV 
steroids are about the same.
d. Adverse events are similar in type and 
frequency with either oral or IV steroid 
treatments.

2. Which of the following therapies is not a 
treatment for glioblastoma? 
a. Check-point inhibitors
b. Surgical resection
c. Chemotherapy with temozolomide
d. Chemotherapy with methotrexate

3. Which of the following statements regarding 
amyloid PET scanning is false? 
a. Amyloid PET requires intravenous 
injection of a labeled isotope.
b. Accurate interpretation of amyloid PET 
requires specific training and experience. 
c. Patients who undergo amyloid PET 
scanning as part of their evaluation do not 
experience any additional anxiety.
d. Amyloid PET is a standard part of 
a dementia evaluation and paid for by 
Medicare.

4. Which of the following findings using optical 
coherence tomography has not been associated 
with dementia?
a. Thinning of the ganglion cell layer of the 
retina
b. Thinning of the retinal nerve fiber layer
c. Optic nerve atrophy
d. Amyloid deposits in the retina

5. Which of the following correctly describes 
CAG repeat-associated mechanisms in 
Huntington’s disease (HD)?
a. Increased length of CAG repeats is 
associated with a slower rate of progression.
b. Individuals with a greater number of CAG 
repeats are older at onset of HD.
c. CAG repeat number is more important 
in predicting weight loss in HD than in 
predicting motor and functional decline.
d. Increased CAG repeat number is associated 
with greater decline in motor, functional, and 
cognitive function.

CAG repeat length, affect various aspects 
of HD progression. The finding that CAG 
expansion remains an active driving force of 
progression in functional, motor, and cogni-
tive domains provides optimism that target-
ing this specific genetic change might slow 
progression. An exciting possibility is the 
potential use of gene therapies that might 
use gene silencing or other approaches. Just 
recently, delivery of a microRNA target-
ing the HTT transcript within an adeno-
associated virus 5 vector, was demonstrated 
to inhibit mutant huntingtin protein ag-
gregation and ameliorate neuronal function 
in an animal model of HD.1 Importantly, 
however, these authors found that a certain 
degree of variance in progression cannot be 
accounted for by CAG repeat length, and 

it will be fascinating to see what factors 
will account for the remaining one-third of 
variability. Additionally, weight loss appears 
less dependent on CAG repeat length than 
the other domains examined. Ultimately, 
this sophisticated study leveraging a large 
database adds strength to the rationale for 
targeting the HTT gene CAG repeat expan-
sion in HD therapeutics, but also raises 
more questions about what other factors 
must be addressed.  n
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