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• Multiple sclerosis (MS) was initially described as a 
disseminated plaque-like sclerosis and still today 
we need to demonstrate dissemination in space and 
time for an MS diagnosis.

• Histological studies and technological innovations 
(MRI) have contributed to greater understanding 
of the MS neuroinflammation and 
neurodegeneration.

• Cardiovascular health has been recently 
recognized as important factor within the processes 
of MS disease.

Multiple Sclerosis

Jean-Martin 

Charcot

(1825-93)

Charcot JM. Histologie de la sclerose en plaque. Gazette des hopitaux 1868; Thompson et al. Lancet Neurol 2018;17:162-173

MS –multiple sclerosis
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Dietary intake and MS

• As early as the 1950s, Swank et al. hypothesized that the amount of 
consumed dietary fat can potentially explain the geographical variation 
of the MS prevalence.1

• Paleolithic diet (emphasis on intake of vegetables, fruit and their dietary 
fiber, with an avoidance of meat, milk and cereal grains).2

• A recent large study, which included almost 7000 MS patients, 
calculated such composite healthy diet scores and showed associations 
with lower patient-reported disability and lower depression scores.3

• Being randomized to any caloric restriction group within controlled 
study design has resulted in lowering of body weight and in 
improvement of the patient-reported outcomes of well-being and 
depression.4

1Swank et al. N Engl. J. Med. 1952; 2Wahls et al. Trails 2018; 3Fitzgerald et al. Neurology 2018l; 4Choi et al. Cell Rep 2016

MS –multiple sclerosis
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CVD-associated behavior and MRI-outcomes in MS

Chiuve et al. J Am Heart 

Asso 2014;3:e000954 

Jakimovski et al. J Neurol

2019 266: 866.

• For determining the overall CVD-associated 

behavior we used the Healthy Heart Score (HHS), 

a 20-year CVD risk prediction model which 

includes smoking status, BMI, physical activity, 

dietary intake, and alcohol consumption

• Alternatively, we calculated the Framingham 

Coronary Heart Disease Risk Score
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CVD-associated behavior is induces brain atrophy 
regardless of MS 

Jakimovski et al. J Neurol 2019 266: 866.

• Overall lifestyle-based behavior and 

cardiovascular health does contributes to 

central brain atrophy in MS patients. 

• Poorer diet was associated with higher T2 

lesion accrual

• Simultaneously confirms a CVD-

independent MS brain atrophy

MS –multiple sclerosis, CVD – cardiovascular disease



‘-

7

Center for Biomedical Imaging at Clinical and Translational Science Institute

Clinical points for neurologist and patients alike

• The MS healthcare providers should engage, participate and provide lifestyle-based 

behavioral changes as part of their day-to-day practice.

• To promote smoking cessation and body weight control can significantly improve 

long-term clinical outcomes.

• Promoting exercise and rehabilitative protocols can significantly impact the physical 

and cognitive performance of the MS patients.

• Early and preventive adoption of healthy lifestyle may potentially reduce the 

worldwide incidence of new MS cases.

Jakimovski et al. Neurodegener Dis Manag 2019 MS –multiple sclerosis
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• 69 MS patients and 22 age- and sex-

matched HCs were followed for 5 years.

• Significant cross-sectional area decrease in 

patients with MS for the CCA and VA at 

both baseline and follow-up

• The smaller CSA at follow-up was seen 

independent of disease phenotype and 

vascular comorbidity

Pelizzari et al. AJNR Am J Neuroradiol 2018; 39:1703-1709

MS –multiple sclerosis, HCs – healthy controls, CCA – common carotid artery, VA – vertebral artery, CSA – cross-sectional area
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Jakimovski et al. Mult Scler 2019;1352458518819608

• Multimodal assessment of 132 MS 

patients and 47 HCs utilizing US 

Doppler, MRI and neuropsychological 

examination

• Association between lower total 

CABF and the lower cognitive 

performance was observed only in MS 

patients

MS –multiple sclerosis, HCs – healthy controls, CABF – cerebral arterial blood flow, SDMT – Symbol Digit 

Modalities Test, CVLT – California Verbal Learning Test, BVMT-R – Brief Visiospatial Memory Test - Revised
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Jakimovski et al. Mult Scler 2019;1352458518819608

• The total CABF remained as a significant predictor of variance within the 

neuropsychological test performance associated with processing information speed 

even after correcting for sex, age, years of education, gray matter volume, T2 lesion 

volume

MS –multiple sclerosis, SDMT – Symbol Digit Modalities Test, GMV – gray matter volume, LV – lesion volume, CABF – cerebral arterial 

blood flow
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Lower total arterial blood flow in cognitive impaired MS 
patients

Jakimovski et al. Mult Scler 2019;1352458518819608

• The post hoc comparison between the cognitively impaired (CI) and cognitively 

preserved (CP) MS patients was derived using the ⩾ -1.5 z-score classification 

(equivalent to 1.5 standard deviations) when compared to the performance of the HCs.

• Total CABF:

(CI-MS < CP-MS ≈ HC)

• 20% reduction of 

total blood flow in CI

• Bigger implication in 

aging MS population

MS –multiple sclerosis, CI – cognitively impairment, cognitively preserved, HCs – healthy controls, CABF – cerebral arterial blood flow
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• Inability to differentiate CVD-based from MS based lesional
pathology.

• Better understanding of dietary and other lifestyle changes and 
their link with gut microbiota dysbiosis is needed.

Limitations

Conclusion

MS –multiple sclerosis, CVD – cardiovascular disease

• The chronic nature of the MS disease allows influences from 

multiple interacting genetic and environmental factors which 

ultimately affect the long-term disability outcomes. 

• Lifestyle-based interventions may have their place in 

improving overall MS care
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Perfusion abnormalities and 

cardiovascular comorbidities in 

neurological disorders.

Niels Bergsland Ph.D.

31st May 8:26am

Epidemiology of cardiovascular 
comorbidities in aging of 

multiple sclerosis.

Robert Zivadinov M.D. Ph.D.

31st May 9:59am

Part of a larger cardiovascular study

Decrease in secondary neck vessels and 

cerebral aqueduct enlargement in multiple 

sclerosis: a 5-year longitudinal MRI study.

Dejan Jakimovski M.D. Ph.Dc

31st May 12:22pm

Stay tuned!
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Thank you! Any questions?
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Robert Zivadinov M.D. Ph.D.

Michael Dwyer Ph.D.

Niels Bergsland Ph.D.

Deepa P Ramasamy M.D.

Jesper Hagemeier Ph.D.

Tom Fuchs M.D. Ph.Dc.

Department of Neurology, University at Buffalo:

Bianca Weinstock-Guttman M.D.

Ralph HB Benedict Ph.D.

David Hojnacki M.D.

Channa Kolb M.D.

Alexis Lizarraga M.D.

Caila B Vaughn Ph.D.

Former BNAC scholars:

Sirin Gandhi M.D.

Ivo Paunkoski M.D.

Avinash Chandra M.D.

Don Ghnocci, Milan, Italy:

Maria Marcella Lagana, Ph.D..

Laura Pelizzari Ph.D.

Department of Pharmaceutical Sciences, University at 

Buffalo:

Murali Ramanathan Ph.D.

Richard Browne Ph.D.


