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ABSTRACT & COMMENTARY

Big Data Look at Optic Neuritis
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: In this population-based study of 11 million people in the U.K., the incidence of optic neuritis was 3.7/100,000 person 
years, and was stable over the time period 1995-2019. The 10-year risk of developing multiple sclerosis in this population was 28.2%. 

SOURCE: Braithwaite T, Subramanian A, Petzold A, et al. Trends in optic neuritis incidence and prevalence in the UK and association 
with systemic and neurologic disease. JAMA Neurol 2020 Oct 5;e203502. doi:10.1001/jamaneurol.2020.3502. [Online ahead of print].

The prospective Optic Neuritis Treatment 
Trial taught us much about the range and time 
course of vision loss in optic neuritis (ON), its 

association with multiple sclerosis, and the effect of 
intravenous corticosteroids on the speed of recovery.1 
However, there were many questions that this landmark 
457-patient trial could not answer: What is the preva-
lence of ON and is it changing over time? Are there 
systemic inflammatory conditions that are rarely as-
sociated with ON? Using the United Kingdom’s Health 
Improvement Network (THIN), Braithwaite and 
colleagues set out to answer such questions, studying a 
cohort of nearly 11 million patients between 1995 and 
2019, with a total of 75.2 million person-years’ follow-
up. In this large population, they found an incidence of 
3.7/100,000 person years (0.77 in children and 4.5 in 
adults), which was stable during the study period, and 

a prevalence on the first of each year that ranged from 
69.3 to 114.8/100,000 people. 

Comparing the 2,894 study patients with ON with 
study controls without ON, the authors identified 
higher odds of a baseline diagnosis of neuro-inflamma-
tory disease, including multiple sclerosis (MS), neuro-
myelitis optica (NMO), and Cogan’s syndrome, as well 
as systemic inflammatory disease, such as sarcoidosis, 
vasculitis, Crohn’s disease, granulomatosis with polyan-
giitis, Sjögren’s syndrome, Behçet disease, and psoriasis. 
Rates of certain infections — mycoplasma, syphilis, 
herpes zoster, and Epstein-Barr virus — also were higher 
in patients with ON. Surprisingly, patients with ON 
were more likely to have had giant cell arteritis in the 
past or to develop it in the future than controls. Ocular 
inflammation, including scleritis and uveitis, also was 
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more likely in ON patients than in controls. 
Demographic risk factors included female 
sex, age 21-30 years, Caucasian race, and, 
more surprisingly, obesity and a history of 
smoking. The risk of MS over a 10-year 
period was found to be 28.2%, compared 
to 0.1% in controls. This was less than the 
nearly 40% risk of MS at 10 years seen in 
the Optic Neuritis Treatment Trial. 

n COMMENTARY
The results of this study add a great deal to 
our understanding of the epidemiology of 
ON and some of the systemic and ocular 
inflammatory conditions and infectious 
diseases that patients with ON may be at risk 
to develop. However, its results need to be 
interpreted with caution because the diag-
noses were derived from administrative and 
billing codes that were also used to ascertain 
not only “optic neuritis” but also “meningo-
coccal optic neuritis,” “syphilitic retrobulbar 
neuritis,” and “syphilitic optic atrophy.” 
Therefore, an association with syphilis is not 
too surprising. But even had the search been 
limited to “optic neuritis,” the truth is that 
many practitioners will label any inflamma-
tion of the optic nerve with this moniker for 
the purposes of billing. This could explain 
the surprising association of ON with a 
history of giant cell arteritis, which causes 
anterior ischemic optic neuropathy and optic 
atrophy, but occurs in the elderly and would 
not be expected to precede true optic neuri-

tis. Furthermore, inflammation of the optic 
disc in the absence of retrobulbar optic nerve 
enhancement is technically considered a 
papillitis, but is often coded as “optic neuri-
tis.” This is significant because papillitis may 
occur along with posterior uveitis or scleritis 
and is associated with many of the systemic 
inflammatory diseases found in this study. It 
is unclear what proportion of the ON cases 
in the study were papillitis, as opposed to 
the sort of retrobulbar ON with pain on eye 
movement that is associated with NMO, 
MS, and myelin oligodendrocyte glycopro-
tein. Even the association with smoking and 
obesity could simply reflect misclassification 
of nonarteritic anterior ischemic optic neu-
ropathy as optic neuritis. A contamination of 
the group with non-demyelinating ON cases 
also would explain the lower risk of future 
MS than was found in the Optic Neuritis 
Treatment Trial. Despite these limitations, 
this study retains great value, as it puts into 
focus the broad range of inflammatory and 
infectious diseases that should be considered 
in patients who present with optic nerve 
inflammation.  n

REFERENCE
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ABSTRACT & COMMENTARY

Sporadic Creutzfeldt-Jakob Disease: 
A Genome-Wide Association Study
By Mary L. Vo, MD, PharmD
Assistant Professor of Neurology, Weill Cornell Medical College

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

SYNOPSIS: Sporadic Creutzfeldt-Jacob disease (sCJD), the most common form of human prion disease, is 
characterized as a rapidly fatal neurodegenerative process caused by propagation of a transmissible misfolded 
prion protein gene (PRNP). However, selective PRNP mutations only account for a small subset of sCJD 
cases, leading to interest in discovering additional genetic risk factors. Through a two-stage study design using 
genome-wide association studies, the authors have identified two novel risk loci, STX6 and GAL3ST1, which 
encode for proteins involved in cellular trafficking of prions and sphingolipid metabolism, respectively. These 
findings provide insights into sCJD pathogenesis and are an avenue for further research.1

SOURCE: Jones E, Hummerich H, Vire E, et al. Identification of novel risk loci and causal insights for sporadic 
Creutzfeldt-Jakob disease: A genome-wide association study. Lancet Neurol 2020;19:840-848. 

Genome-wide association studies (GWAS) 
have been instrumental in elucidating 

the genetic underpinning of complex neuro-

logic diseases by identification of pathologic 
single nucleotide polymorphisms (SNPs) in 
a group of affected individuals relative to a 
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healthy control population. However, prior GWAS in 
sporadic Creutzfeldt-Jacob disease (sCJD) were not ad-
equately powered to identify prion protein gene (PRNP) 
risk factors.

The current study by Jones et al at the London Institute 
of Prion Diseases analyzed samples from 5,208 cases 
of probable or definite sCJD obtained between 1990 
and 2014. Genome-wide genotype data for 4,110 sCJD 
samples were compared to 13,569 controls. The sub-
jects were of mostly European descent, and controls 
were matched to ancestry. The findings were subject to 
imputation using the Michigan server and downstream 
association tests. The threshold for genome-wide signifi-
cance was P < 5 × 10-8. Two loci achieved genome-wide 
significance, mapping to 1q25.3 (STX6) and 22.q12.2 
(GAL3ST1). In the replication stage, association testing 
of genotype data from 1,098 sCJD patients and 498,016 
controls identified PRNP, STX6, and GAL3ST1 loci 
as being significant. Exome sequencing of 501 sCJD 
samples did not identify additional variants in GAL3ST1 
or STX6.

Additional analysis did not identify a single causal vari-
ant in STX6 but did show a strong correlation between 
sCJD risk and increased STX6 messenger RNA (mRNA) 
expression in the caudate and putamen, areas most com-
monly affected on brain magnetic resonance imaging. 
Immunohistology for syntaxin-6, encoded by STX6, 
was performed on 19 sCJD samples and 15 controls. 
Increased syntaxin-6 expression was noted in cerebellar 
Purkinje cells and large axons of dentate nucleus. STX6 
encodes for syntaxin-6 found in the trans-Golgi network 
and endosomes and its function involves vesicular fusion 
and endosomal degradation. The endocytic-recycling 
compartment or multivesicular bodies are thought to be 
the site of prion generation. Prior studies have suggested 

dysregulation of cellular trafficking may play a role in 
sCJD pathogenesis. 

GAL3ST1 encodes galactose-3-O-sulfotransferase 1, 
which localizes to the Golgi network in oligodendrocytes 
and is integral to metabolism of sphingolipids to form 
sulfatides. Sphingolipid metabolism and myelin mainte-
nance have been implicated in prion protein function and 
prion disease.2 

The authors identified significant genetic associations in 
sCJD that implicate intracellular trafficking and sphin-
golipid metabolism as important mechanisms of disease. 
Interestingly, risk polymorphisms in STX6 are also 
shared in progressive supranuclear palsy where misfolded 
tau protein underlies the pathology. Thus far, there is no 
evidence that variants in either of these risk loci alters 
disease progression of phenotype. However, risk variants 
may act at different stages of prion disease, including 
propensity of spontaneous prion generation, rate of prion 
clearance, and prion propagation.

n COMMENTARY
The current study is the first to identify two non-PRNP 
risk loci for sCJD using GWAS. The roles of STX6 and 
GAL3ST1 provide insight on the role of cellular traffick-
ing and sphingolipid metabolism in sCJD pathogenesis. 
Although more research needs to be done to explore 
the precise role of these risk variants, these findings bear 
potential for disease-modifying therapy.  n

REFERENCES
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disease. Neurobiol Dis 2020;142:104973.
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ABSTRACT & COMMENTARY

Multiple Sclerosis and Vascular Disease
By Ulrike W. Kaunzner, MD
Assistant Professor of Clinical Neurology, Weill Cornell Medical College

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

SYNOPSIS: This postmortem study of multiple sclerosis (MS) patients evaluated the presence and pathological significance of extracranial 
systemic and cerebral small vessel disease in patients with MS compared to healthy controls. MS patients had less systemic vascular disease 
and more small vessel disease in the brain compared to controls. 

SOURCE: Geraldes R, Esiri MM, Perera R, et al. Vascular disease and multiple sclerosis: A post-mortem study exploring their relationships. 
Brain 2020;143:2998-3012.

Multiple sclerosis (MS) is an immune-mediated 
disease leading to demyelination, axonal loss, and 

progressive clinical disability. The etiology of MS remains 
elusive; however, different environmental and genetic fac-
tors are considered to contribute to onset of the disease. 

The disease course of each individual MS patient also 
varies significantly, and influences of vascular risk factors 
and vascular disease on the overall outcome have been 
discussed.
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Geraldes et al examined a unique postmortem cohort 
with access to brain and whole-body pathology data 
of MS patients and healthy controls. They enrolled 
85 MS cases (median age at death 62.0 years) and 68 
age-matched controls (median age at death 58.0 years) 
and assessed the systemic vascular disease score based 
on autopsy records. Then they evaluated a subset of this 
original cohort and examined the postmortem brain tis-
sue of 42 MS cases and 39 healthy controls for cerebral 
small vessel disease and cerebral inflammation. They 
took the effect of age on vascular disease into consider-
ation and dichotomized their cohorts into younger and 
older age groups, below and above the median age of 60 
years, respectively. The authors created a reliable method 
to assess the systemic vascular disease score based on 
autopsy reports, using the extent of atheroma and end 
organ damage, and found that MS patients, particularly 
in the younger age group, had a lower systemic cardio-
vascular disease burden as compared to controls, but this 
increased with age. On the other hand, cerebral small 
vessel disease was more severe in younger MS patients 
compared to controls. In addition, the investigators 
commented on pathophysiological findings that were 
specific for the MS cohort, noting that periarteriolar 
space dilatation, hemosiderin deposits, and inflammation 
were found, and were distinctly different from the classic 
demyelinating MS plaque. 

n COMMENTARY
The authors of this important study had access to data 
from body and brain autopsies of untreated MS patients, 
evaluating the presence of systemic vascular disease and 
cerebral small vessel disease. These data from an MS 
cohort in the pre-treatment era improve our understand-
ing of the natural course of the disease and the potential 
existence of vascular comorbidities. The presence of 
increased cerebral small vessel disease in the younger 
age group, with concomitantly less peripheral vascular 
disease, is intriguing. The authors asked, “Is an overall 

proinflammatory state contributing to a decrease in 
systemic vascular disease in these younger MS patients?” 
The evaluated cohorts have a high mean and median 
age (MS patients: median age at death 62.0 years, range 
39-84 years; healthy control: median age at death 58.0 
years, range 40-85 years), which is a result of the nature 
of a postmortem study. Since cerebral microvascular 
changes already are evident in the younger group of MS 
patients, it would be interesting to know the extent of 
cerebral small vessel disease in an even younger cohort of 
MS patients. 

The authors described perivascular space dilatation, he-
mosiderin deposits, and microbleeds, independent from 
classic MS lesions. Are these vascular changes part of the 
inflammatory process or do they represent an indepen-
dent pathophysiology? And are these observed vascular 
changes the contributing factors and potential missing 
link to an increased disability score and more progres-
sive outcome in a subset of MS patients? The potential 
presence of hypoxia in MS has been considered as an 
inducer of proinflammatory pathways and a potential 
contributor to MS pathogenesis. The direct or indirect 
effect of hypoxic changes on continued inflammation 
and progression of the disease will be crucial for the 
evaluation of MS patients, particularly those susceptible 
to vascular changes.

More studies, and ideally in vivo studies, are warranted 
to assess the effect of systemic and cerebral vascular dis-
ease on the disease course and disability levels of MS pa-
tients of all age groups. Thorough evaluation of vascular 
risk factors and vascular disease will be warranted, and 
imaging techniques differentiating the burden of central 
nervous system inflammation and vascular disease might 
be important in the future. A better understanding of the 
extent and contribution of vascular disease might offer 
a different target to modify the disease course of MS 
patients.  n

ABSTRACT & COMMENTARY

Disease-Modifying Therapy and Long-Term 
Disability in Multiple Sclerosis
By Jai S. Perumal, MD
Assistant Professor of Neurology, Weill Cornell Medical College; Assistant Attending Neurologist, New York-Presbyterian 
Hospital

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

SYNOPSIS: In a multicenter, observational, retrospective “real world” analysis of a large cohort of relapsing multiple sclerosis (MS) patients, 
the authors found that being on disease-modifying therapy decreased the risk of long-term disability progression in both pediatric and adult 
MS patients. 

SOURCE: Amato MP, Fonderico M, Portaccio E, et al. Disease-modifying drugs can reduce disability progression in relapsing multiple 
sclerosis. Brain 2020;143:3013-3024.
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Although several disease-modifying treatments (DMT)  
 currently are approved for the treatment of re-

lapsing and remitting multiple sclerosis (MS), based 
on clinical trials, it is important that we have a better 
understanding of their benefit in a real-world scenario. 
Therapeutic trials enroll patients who fit within certain 
criteria of age, disease duration, disability, and other 
restrictive baseline characteristics, and the duration of 
these studies is often just two to three years. Hence, an 
assessment of these treatments in patients in clinical 
practice and evaluation of longer-term outcomes would 
provide important data to better to gauge the true impact 
of these medications. 

Amato et al conducted a retrospective, multicenter analy-
sis of patients with prospectively collected information in 
an Italian database. The patients were divided into three 
cohorts based on their age at disease onset: pediatric-on-
set MS (POMS) for disease onset ≤ 18 years, adult-onset 
MS (AOMS) for > 18 years to < 50 years of age, and 
late-onset MS (LOMS) for patients who were diagnosed 
at age 50 years or older. They identified 460 POMS, 
6,574 AOMS, and 382 LOMS patients who fit the crite-
ria to be included in the analysis. Inclusion criteria for the 
study were: 1) first neurological examination within three 
years of symptom onset; and 2) a minimum of five years 
of follow-up after the diagnosis. Primary progressive 
MS patients were excluded from the study. The primary 
outcome was 12-month confirmed disability worsening 
(CDW) based on an increase in the Expanded Disability 
Status Scale (EDSS) score. 

They also evaluated time to reach an EDSS of 4, which 
is a milestone that indicates limitation in function. CDW 
was defined a ≥ 1 point increase in EDSS for those with 
a baseline between 1 and 5, and ≥ 1.5 in those with a 
baseline EDSS of 0. Multivariate Cox regression models 
were used to assess predictors of reaching CDW. DMT 
exposure was divided into quartiles based on duration of 
treatment. They divided the treatments into moderately 
effective (interferons, glatiramer acetate, dimethyl fuma-
rate, teriflunomide, and azathioprine) and highly effective 
(monoclonal antibodies, mitoxantrone, cladribine, and 
fingolimod). The majority of patients in this study were 
on a moderately effective treatment. The mean follow-up 
was about 12 years for POMS, 11 years for AOMS, and 
nine years for LOMS. Treatment for all of these groups 
was started within three years of symptom onset.

Based on the regression analysis, the authors reported 
that the most significant predictor of long-term disability 
in POMS and AOMS was treatment with DMT. Increas-
ing treatment exposure resulted in a stepwise reduction 
in disability progression. For LOMS, there was a trend 
toward treatment benefit. DMT reduced the risk of 
CDW with a progressive risk reduction in the different 
treatment quartiles (adjusted hazard ratio [aHR], 8.0; 

95% confidence interval [CI], 3.3-17.9 in POMS; aHR, 
6.3; 95% CI, 4.9-8.0 in AOMS; P < 0.0001; and aHR, 
1.9; 95% CI, 0.9-4.1; P = 0.07 in LOMS). A higher 
number of relapses was associated with an increased risk 
of long-term disability.

The authors concluded that their large study with long-
term follow-up demonstrates that DMT can reduce 
the risk of long-term disability and that the longer the 
patient was on treatment, the greater the benefit. They 
also emphasized that their data strongly support the use 
of DMT in pediatric patients, where the medications are 
used off-label because they are not specifically approved 
for use in the pediatric population. POMS patients who 
were started on DMT earlier and continued it for a lon-
ger duration had a greater reduction of risk of disability 
progression.

n COMMENTARY
This large, multicenter study of “real-world” data in 
MS demonstrates that starting and staying on DMT has 
significant impact on long-term disability. Most therapeu-
tic clinical trials in MS are of two to three years’ duration 
and, hence, are better suited to gauge the impact of treat-
ments on relatively more immediate outcomes like MRI 
lesions or relapses. Disability outcomes measures in these 
trials are suboptimal, and it is from long-term follow-up 
data like the current study that we can obtain a much 
better understanding of the impact of DMT on disabil-
ity from MS. Also, the measure of CDW used here was 
defined as worsening confirmed over a 12-month period 
vs. the three to six months that typically is used in clinical 
trials. They also included POMS, where there is a relative 
dearth of information when compared to DMT trials in 
adults with MS. 

This analysis also shows that in patients with relapsing 
disease, there is cumulative benefit to longer treatment 
duration. As we have more and more treatment options 
available, it is imperative that we use them optimally 
early in the disease course to make a meaningful differ-
ence in long-term disability in patients with MS.  n

[As we have more and more treatment 

options available, it is imperative that we 

use them optimally early in the disease 

course to make a meaningful difference 

in long-term disability in patients with 

multiple sclerosis.]
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ABSTRACT & COMMENTARY

Nutritional Interventions in Prodromal 
Alzheimer’s Disease: The 36-Month 
LipiDiDiet Multinutrient Clinical Trial
By Lisa Mosconi, PhD

Associate Professor of Neuroscience in Neurology and Radiology, Weill Cornell Medicine

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

SYNOPSIS: In a randomized, double-blind, placebo-controlled trial of Fortasyn Connect (Souvenaid), a nutraceutical drink, patients with 
prodromal Alzheimer’s disease demonstrated, over a 36-month period, a slower decline in cognitive functions compared to the control 
group. 

SOURCE: Soininen H, Solomon A, Visser PJ, et al. 36-month LipiDiDiet multinutrient clinical trial in prodromal Alzheimer’s disease. 
Alzheimers Dement 2020; Sept. 13. doi: 10.1002/alz.12172. [Online ahead of print].

Late-onset Alzheimer’s disease (AD) is the most com- 
 mon cause of dementia in the elderly, affecting 5.7 

million patients in the United States alone. The general 
consensus is that AD progresses on a spectrum with three 
stages: an early, preclinical stage with no symptoms; a 
middle stage of mild cognitive impairment (MCI); and a 
final stage marked by symptoms of dementia. 

Although MCI is heterogeneous, in approximately 50% 
of cases it represents a transitional state between normal 
aging and dementia. Early diagnosis of AD in the MCI 
prodromal stage represents an opportunity for interven-
tions to improve brain health or cognitive functioning 
and to manage modifiable risk factors implicated in 
disease progression.

Expert consensus opinions on AD prevention suggest 
that progression from MCI to dementia could be reduced 
by attention to modifiable risk factors related to lifestyle.1 
Diet and nutritional status now are recognized as impor-
tant factors for healthy brain aging and dementia, which 
has provided a rationale for the investigation of nutri-
tional supplements to improve cognitive function in pa-
tients with MCI or AD. Although several observational 
studies reported positive associations between the intake 
of several single-agent nutrient supplements — mainly 
vitamin E, vitamin C, some B vitamins, carotenoids, 
and omega-3 fatty acids — clinical trial evidence for the 
effectiveness of single nutritional interventions in MCI 
and AD remains limited. However, it is possible that a 
combination of nutrients might have greater beneficial ef-
fects than any single nutrient taken in isolation, a concept 
known as “nutritional synergy.”

Fortasyn Connect (Souvenaid) is a once-daily drink 
containing a mixture of nutrients associated with a lower 
risk of age-related cognitive decline. Chiefly, these include 
precursors and cofactors necessary for the formation and 

function of neuronal membranes and synapses, such as 
long-chain omega-3 fatty acids, uridine, choline, B vita-
mins, vitamin C, vitamin E, and selenium, an antioxidant 
mineral. Preclinical research has shown that the specific 
combination of nutrients included in Fortasyn Connect 
reduces AD brain pathology. Previous clinical studies in 
humans reported some benefits on memory tests in pa-
tients with mild AD, but not in patients with moderate to 
severe AD.1-3 Based on available clinical trial results, an 
expert consensus opinion stated that Fortasyn Connect 
should be considered as an option for patients with mild 
AD dementia or MCI caused by AD pathology (e.g., 
prodromal AD). 

The European LipiDiDiet trial is a randomized, double-
blind, placebo-controlled trial designed to investigate 
the effects of Fortasyn Connect on cognition in a cohort 
of patients with a diagnosis of prodromal AD. Previous 
analysis of the first 24-month intervention period showed 
favorable effects on secondary endpoints, including Clini-
cal Dementia Rating-Sum of Boxes (CDR-SB) and hippo-
campal atrophy on magnetic resonance imaging (MRI) 
scans, but not on the primary endpoint (Neuropsycho-
logical Test Battery [NTB] five-item composite).4 In this 
study, the authors extended the time to follow-up to 36 
months to test whether a longer intervention duration 
might lead to improvement on the primary endpoint. 

In this randomized, double-blind, placebo-controlled 
trial, 311 patients with prodromal AD were recruited 
using the International Working Group-1 criteria and 
assigned to active product (125 mL once-a-day drink) or 
an isocaloric, same-tasting, placebo control drink. The 
main outcome was a change in cognition (NTB five-item 
composite) over 36 months. Analyses were by modified 
intention-to-treat, excluding (i.e., censoring) data col-
lected after the start of open-label active product and/or 
AD medication.
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Of the 311 randomized patients, 162 participants com-
pleted the 36-month study, including 81 with 36-month 
data eligible for efficacy analysis. Over 36 months, 
significant reductions in decline were observed for the 
NTB five-item composite (-60%; between-group differ-
ence, 0.212 [95% confidence interval, 0.044-0.380]; P 
= 0.014), CDR-SB (-45%; P = 0.014), memory scores 
(-76%; P = 0.008), and brain atrophy measures, with 
small to medium Cohen’s d effect size (0.25-0.31) similar 
to established clinically relevant AD treatment.

Currently, this is the first randomized clinical trial of a 
nutritional intervention in prodromal AD over a period 
of 36 months. The authors offered that positive results 
on the CDR-SB, along with other measures of cogni-
tion and function, including some that appeared only 
after long-term intervention, suggest disease-modifying 
potential. However, the effects of Souvenaid became sta-
tistically significant only after 36 months of intervention, 
highlighting the need for a long treatment duration.

n COMMENTARY
Recent expert reports conclude that some medical, 
lifestyle, psychosocial, and nutritional interventions may 
prevent or delay the progression from MCI to dementia. 
However, pharmacologic interventions with AD drugs 
are not recommended for patients with MCI,  but may 
be considered if there is biomarker evidence of AD, 
although this opinion is based on limited clinical trial 
evidence.5 Generally, no significant benefits have been 
shown with pharmacologic therapies, such as cholines-
terase inhibitors and memantine. 

Medical and lifestyle interventions are encouraged more 
consistently. The Lancet Commission on Dementia 
Prevention suggested that 21.7% of dementia cases 
progressing from MCI potentially are preventable by 
eliminating poor diets, diabetes, and neuropsychiatric 
symptoms. Therefore, attention to modifiable risk factors 
is the first step for patients diagnosed with MCI. The best 
evidence indicates that management of patients with a 
diagnosis of MCI likely requires a multimodal approach 
involving lifestyle changes to reduce the effects of modifi-
able risk factors (hearing loss, obesity, hypertension, 
smoking, depression, physical inactivity, social isolation, 
and diabetes mellitus) and to promote healthy nutrition. 
The most compelling data so far are for the role of exer-
cise in reducing the risk of dementia. However, increasing 
evidence points to dietary and nutritional interventions 
as part of broader lifestyle changes that may contribute 
to improved cognitive performance among individuals at 
risk of progression to dementia.

Epidemiological studies have shown an association 
between diets with high antioxidant content, such as the 
Mediterranean diet, and a decreased risk of dementia, 
MCI, and cognitive decline in older adults. The evidence 

also suggests that multimodal interventions of lifestyle 
risk factors may be more appropriate than focusing on 
single parameters. Likewise, although single nutritional 
supplements are not recommended because of insuffi-
cient evidence of clinical benefit, combinations of specific 
nutrients seem to yield more encouraging results.

Souveanid is a nutraceutical preparation that includes 
several nutrients with AD-risk-lowering properties. Ran-
domized controlled trials investigated Souvenaid across 
a spectrum of patients with AD, ranging from prodro-
mal AD to mild-moderate AD dementia, and the data 
showed that the benefits are greater when the product is 
used early in the course of the disease. In the LipiDiDiet 
study, the benefits of Souvenaid on cognition, memory, 
and hippocampal volume were greater among patients 
with prodromal AD and mild AD dementia, but not in 
mild-moderate AD dementia. These data, together with 
high rates of long-term product adherence, indicate that 
Souvenaid is a viable option for use in early-stage disease, 
including MCI caused by AD. 

Real-world data and patient experience programs also 
have reported benefits for Souvenaid in patients with 
MCI and mild AD, including increased motivation and 
social engagement, improved energy levels, physical and 
mental resilience, and improvements in mood, cognition, 
and memory associated with a return to functional tasks 
and hobbies. Although these data are not as reliable as 
data from randomized controlled trials, they provide 
important information on quality of life for the patient 
and the family. 

A major limitation to using Souvenaid is the need for bio-
marker support of the diagnosis of MCI caused by AD 
(prodromal AD). In fact, the only randomized controlled 
trial data showing clinical benefit were obtained in MCI 
patients who had evidence for underlying AD pathology 
based on positive findings from at least one diagnostic 
biomarker test (cerebrospinal fluid, MRI, and flurode-
oxyglucose F 18 positron emission tomography). It is 
important to note that no studies are available on the 
effects of Souvenaid in MCI patients with a different 
diagnostic type. These data also speaks to the importance 
of biomarker testing for clinical trials as well as clinical 
practice. The success of strategies to delay progression 
of MCI to dementia depends in large part on early and 
accurate identification of people at risk of AD. 

Finally, it remains unclear whether simply taking mul-
tivitamin supplements containing similar doses of the 
same nutrients included in Souvenaid would yield similar 
results. 

In conclusion, early identification of individuals at risk 
of progression from MCI to AD dementia is crucial to 
facilitate patient management at a time when pathologi-
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CME QUESTIONS

1.  Based on the study by Braithwaite et al, which 
of the following statements regarding optic 
neuritis is correct?
a. Over a 10-year period, more than 50% of 
patients with optic neuritis will be diagnosed 
with multiple sclerosis.
b. Systemic inflammatory diseases always 
should be considered in a patient with optic 
neuritis. 
c. Most cases of optic neuritis are caused by 
syphilis.
d. Optic neuritis is not part of anti-MOG 
demyelinating disease. 

2.  In this study of the impact of disease-
modifying treatment (DMT) on long-term 
disability in multiple sclerosis (MS), which 
statement is false?
a. There is greater benefit from DMT in 
pediatric-onset MS and adult-onset MS.
b. There is a trend toward benefit from DMT 
in late-onset MS.
c. The number of relapses influenced 
disability. 
d. There is no correlation with duration of 
treatment.

3.  In investigating the extent of vascular disease 
in patients with multiple sclerosis (MS), which 
of the following statements is true? 
a. Vascular disease has no effect on the course 
or severity of MS.
b. MS patients have more systemic 
cardiovascular disease than age-matched 
controls.
c. MS patients have more cerebral small 
vessel disease than age-matched controls.
d. MS is caused by vascular disease.

4.  Which genetic loci may confer an increased 
risk of spontaneous Creutzfeldt-Jacob disease?
a. Prion protein gene
b. STX6
c. GAL3ST1
d. All of the above

5.  Which of the following lifestyle interventions 
below is not recommended to delay the 
progression of prodromal Alzheimer’s disease? 
a. Smoking cessation
b. Controlling hypertension
c. Regular exercise
d. Massage therapy 
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CME INSTRUCTIONS

cal changes and clinical deficits are not yet 
too severe. Physicians have an important role 
to play in encouraging patients to adopt a 
healthy lifestyle and diet to support cognitive 
function, which is a crucial first step in the 
management of patients with MCI. In addi-
tion, MCI patients with AD pathology should 
be provided with information about nutrition-
al supplementation, including Souvenaid.  n
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