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What is MS?

Immune-mediated and 
neurodegenerative 
condition affecting the 
central nervous system 
(brain, spinal cord, optic 
nerve) 

• Inflammatory 
demyelination

• Axonal loss

Trapp et al. N Engl J Med 1998; 338:278-285

https://neuropathology-web.org/

https://neuropathology-web.org/
https://neuropathology-web.org/
https://neuropathology-web.org/


Wallin et al. Neurology Mar 2019, 92 (10) e1029-e1040





Nahin et al. JAMA Vol. 331, No. 7



Why?
• Empowerment

• Feeling sense of control, hope
• Dissatisfaction with conventional 

medicine
• Inadequate symptom management
• Concern about side effects
• Not enough focus on lifestyle changes

• Desire for personalized care
• Accessibility
• Successful marketing

• Many are non-evidence 
based

• Limited data on side effects 
and/or adverse events

• False promises or 
misrepresentation

• Delayed diagnosis and 
treatment 

• Financial burden



Diet

• Cellular metabolism 
can affect immune 
cell function

• Undernutrition
• Overnutrition

Immune 
system

• Gut bacteria 
metabolites affect 
immune cells

• Diet can change gut 
flora composition

Gut flora

• Cellular metabolites 
affect neuronal 
function, synaptic 
membranes, glial 
cells, oxidative 
stress

CNS



Alwarawrah et al. Front Immunol. 2018 May 16;9:1055 Hellmich et al. Front. Immunol., 19 September 2022
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Aberrant interaction between 
microbiome and host immune 
system can contribute to 
development of immune-
mediated disorders

Zheng et al. Cell Research volume 30, pages492–506 (2020) 



David et al. Nature. 2013 Dec 11;505(7484):559–563.

Alter

Gut microbiome derived ligands and 
metabolites act directly on enterocytes and 
intestinal immune cells, also reach remote 
tissues to modulate immunity

Zheng et al. Cell Research volume 30, pages492–506 (2020) 
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Miller et al. Nutrients. 2019 Jul 5;11(7):1528







Bisht et al. J Altern Complement Med. 2014 May 1;20(5):347–355.

Mult Scler J Exp Transl Clin. 2021 Jul 31;7(3):20552173211035399



Sand et al. Mult Scler. 2022 Oct 13;29(2):248–260



ARR

EDSS

Kong, Jingpeng et al. Multiple Sclerosis and Related Disorders, Volume 104, 106739

Favors 
Mediterranean 

style diet 

Favors 
Mediterranean 

style diet 



Monda et al. Front. Immunol., 11 August 2024; Reddy et al. Disease-a-Month, Volume 71, Issue 11, 2025; Brenton et al. J Neurol Neurosurg Psychiatry. 2022 Apr 13;93(6):637–644



Hyperbaric oxygen therapy

Bennett et al. CNS Neurosci Ther. 2010 Mar 5;16(2):115–124

EDSS



Hookworms



Mesenchymal stem cells
Disability improved Disability stable

Disability worsened

Islam et al. J Clin Med. 2023 Sep 30;12(19):6311



Autologous 
Hematopoietic 
Stem Cell 
Transplantation

Muraro et al. Nature Reviews Neurology. 2017

Eliminate aberrant adaptive 
immune system and achieve 
immune reconstitution with 
AHSCT  immune tolerance



Muraro et al. Nature Reviews Neurology. 2017



Risk 

Muraro et al. Nature Reviews Neurology. 2017

Treatment related mortality: 3.5% 
prior to 2005, 0.3% since 2005

• Chemotherapy 
during HSC 
mobilization

• Conditioning regimen 

Neutropenic fever, 
sepsis, UTI, viral 
reactivations 
Neurotoxicity 



Cannabis • 25.5% used for MS
• 16.1% currently use for MS
• 62% have not discussed use with their doctors
• 91% think marijuana should be legal

Cofield et al. Neurol Clin Pract. 2017 Aug;7(4):333-343



• Mechanism of action:
• Cannabinoid receptor 1, expressed in brain, inhibit neurotransmitter 

release (glutamate, GABA)
• Cannabinoid receptor 2, expressed in immune cells, mediate 

cytokine release
• CBD protect oligodendrocyte progenitor cells, and decreased T-cell 

activation

• Clinical trial results
• Mix results regarding objective measures of spasticity, but did help 

with mobility and perception of spasticity. 
• No US FDA approval for nabiximol (Sativex)

• Common side effects: Headache, nausea, somnolence, 
dizziness, cough, amnesia, paranoia.

Mecha et al. Cell Death Dis. 2012 Jun 28;3(6):e331; Basu et al. J Immunol. 2011 Nov 2;187(11):5720–5732; 
Zajicek et al. Lancet 2003; 362: 1517–26; Bethoux et al. MSARD. Volume 89, September 2024



Supplements 



Magnesium

Patel et al. Front. Endocrinol. 24 Sept 2024 (Vol 15)

• Contributes to energy production, 
nerve signal transmission, muscle 
contraction

• High in green leafy vegetables, 
legumes, nuts, seeds.

• In MS:
• Helps with constipation, muscle 

spasms
• Topical magnesium helps with 

muscle soreness and sleep
• Citrate and glycinate have lower GI 

side effects
• L-threonate may improve brain 

aging in rats
• Side effects: nausea/diarrhea, cardiac



Omega-3 fatty acids
• Essential fatty acid with anti-inflammatory and neuroprotective effects.

• Mild side effects: bad breath, heartburn, diarrhea

Torkildsen et al. JAMA Neurol. 2012; 69; (8): 1044-1051



CoQ10

OSU Linus Pauling Institute. Micronutrient Information Center

• Placebo-controlled RCT
• Sanoobar et al: 500mg/day for 3 months, improved depression and fatigue and markers of oxidative stress 

and inflammation
• OmranWaheed et al: 200mg/day for 24 weeks, decreased oxidative stress but not other factors
• Ebrahimi et al: 300mg/day for 2 months, no significant effects on disability. 

• Retrospective analysis
• Moccia et al: 200mg/day for 3 months, improved markers of oxidative stress, anti-inflammatory markers, 

symptoms of pain, fatigue, disability

• Semi-experimental
• Ahmadi et al: 200mg/day for 2 months, no significant changes in serum level of inflammatory markers
• Nakhzari Khodakheir et al: 200mg/day for 2 months, no significant change in BDNF and NGF

• Side effects: digestive upset, headaches, insomnia

Salekzamani et al. MSARD. 93 (2025)



Microbiome
• Human microbiome helps balance 

immune response
• Dysbiosis  increases 

inflammatory immune 
response

• Transplanting microbiota into mice 
can induce EAE

• Gut microbiota are associated with 
brain MRI measures in MS

• Trials evaluation probiotics and 
fecal-transplantation ongoing

Baranzini et al. ECTRIMS 2024; Rasoulian et al. Sci Rep 15, 36009 (2025)



Probiotic supplements

Zangeneh et al. PLoS One. 2025 Apr 24;20(4):e0319755

IFN-a IL-17

TNF-a

EDSS



Lipoic acid
• Endogenous fatty acid, essential co-factor in mitochondrial respiration
• Antioxidant, attenuates microglial activation
• Side effects: GI upset, rash 

Differences in brain atrophy in SPMS

Differences in brain atrophy in PMS

Spain et al. Neurology. 2026 Jan 13

Spain et al. Neurol Neuroimmunol Neuroinflamm. 2017 June 28



Vitamin D
• Promote absorption of calcium
• Supports immune response to 

infections
• Limit inflammation and regulate 

the immune system 

Galoppin et al. Brain Commun . 2022 Jun 30;4(4):fcac171





Supplements for Multiple Sclerosis | National MS Society

https://www.nationalmssociety.org/managing-ms/living-with-ms/diet-exercise-and-healthy-behaviors/diet-nutrition/vitamin-mineral-and-supplements




Exercise

• Significant effect on balance, walking ability, endurance, 
fatigue, quality of life. 

• Resistance and aerobic exercises were most effective. 

Du et al. Front. Cell. Neurosci., 15 October 2024; Graves, ECTRIMS 2025



What to do next? 
• Empowerment

• Feeling sense of control, hope
• Dissatisfaction with conventional medicine

• Inadequate symptom management
• Concern about side effects
• Not enough focus on lifestyle changes

• Desire for personalized care
• Accessibility
• Successful marketing

• Create a safe space
• Ask about supplements
• Ask about procedures
• Avoid dismissing or chastising

• Demonstrate interest and humility
• Shared decision making

• Prioritize safety
• Collaborate and negotiate
• Explore evidence together

• Educate





Questions?
jenny.feng@ochsner.org
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