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What is MS?

Immune-mediated and
neurodegenerative

condition affecting the
central nervous system
(brain, spinal cord, opti
nerve)

* Inflammatory
demyelination

e Axonal loss
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https://neuropathology-web.org/
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Wallin et al. Neurology Mar 2019, 92 (10) e1029-e1040
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Complementary and Alternative Medicine
Market to Surpass USD 791.49 Billion by 2032, 5

Driven by Holistic Wellness Trends and
Consumer Shift Toward Natural Therapies |

SNS Insider

SNS Insider pvt Itd
September 10, 2025 « 6 min read
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Acupuncture Chiropractic Guided imagery Massage therapy
care? and/or PMR

Nahin et al. JAMA Vol. 331, N&. jtementary health approach
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Naturopathy

Yoga
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Invited Review

International Journal for Parasitology
Volume 43, Issues 3—4, March 2013, Pages 259-274

Helminth therapy and multiple sclerosis

].0. Fleming & X

Article | Open access | Published: 11 February 2020

Nanocatalytic activity of clean-surfaced, faceted
nanocrystalline gold enhances remyelination in animal
models of multiple sclerosis

Andrew P. Robinson, Joanne Zhongyan Zhang, Haley E. Titus, Molly Karl, Mikhail Merzliakov, Adam R.

Dorfman, Stephen Karlik, Michael G. Stewart, Richard K. Watt, Benjin D. Facer, Jon D. Facer, Noah D.

Christian, Karen S. Ho B, Michael T. Hotchkin, Mark G. Mortenson, Robert H. Miller & Stephen D. Miller

&

Lakeshore

USING HYPERBARIC ONYGEN THERAPY TO
MANAGE MULTIPLE SCLEROSIS

manage multiple sclerosis (MS) by
reducing inflammation, enhancing oxygen
delivery to damaged nerves
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BOOK NOW

www.chicagohyperbaric.com

REVISED AND EXPANDED

e Wahl!s

Protocol
@ I

G )
A RADICAL NEW WAY

to Treat All Chronic Autoimmune

Conditions Using Paleo Principles

TERRY WAHLS, M.D.

FOUNDER OF THE WAHLS RESEARCH FUND
with Eve Adamson




Why?

Empowerment

* Feeling sense of control, hope
Dissatisfaction with conventional
medicine

* |[nadequate 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

-
e Cellular metabolism

can affect immune
cell function

e Undernutrition
e Qvernutrition

~N

-
e Gut bacteria

metabolites affect
immune cells

e Diet can change gut
flora composition

e N
e Cellular metabolites

affect neuronal
function, synaptic
membranes, glial
cells, oxidative
stress




Obesity Changes in immune cells populations

@ cytotoxicTeells
@ crfectorTcells(Th1,Th17) @ Tregcells

@ M1 Macrophages @ M2 Macrophages

Increase in
inflammatory
Adipocytokines

Changes in CHO restriction = Regulatory and memory T cells
immunometabolism

Balanced Immune
response

Innate Immune

Response =

Adaptive Immune
Response ‘

Beta-hydroxybuturate == Caspase 1, IL1B
Fructose = mTORC1, IL1B

grr TLR-4 Saturated fats =» DC activation

_ Immune clearance

PUFA — Pro-inflammatory DCs Western diet = LPS uptake —>TLR-4

Changes in immune cells populations

1

!
. Cytotoxic T cells Immune Regulation
. Effector T cells(Th1,Th17) . Treg cells

@ M1 Macrophages @3 M2 Macrophages

Decrease in
inflammatory
Adipocytokines

Changes in
immunometabolism

Malnutrition

Chronic Inflammation

Alwarawrah et al. Front Immunol. 2018 May 16;9:1055 Hellmich et al. Front. Immunol., 19 September 2022



Diet

-
e Cellular metabolism

can affect immune
cell function

e Undernutrition
e Qvernutrition

~N

-
e Gut bacteria

metabolites affect
immune cells

e Diet can change gut
flora composition

e N
e Cellular metabolites

affect neuronal
function, synaptic
membranes, glial
cells, oxidative
stress




Environmental factors Genetic suseptibility
(e.g., antibiotic, diet) (e.g., NOD2, ATGI6LI)

Aberrant interaction between
microbiome and host immune
system can contribute to
development of immune-
mediated disorders

™~ e

Microbiome disturbance
e.g., microbial richness|
Ruminococcaceae|, Lactobacillus), Proteobacteriat
metabolite change

v 4

Immune dysregulation
e.g., Th17, Th2, Th11
Treg)|

[gA]

v

Disease
(e.g., IBD)

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

-
e Cellular metabolism

can affect immune
cell function

e Undernutrition
e Qvernutrition

~N

-
e Gut bacteria

metabolites affect
immune cells

e Diet can change gut
flora composition

e N
e Cellular metabolites

affect neuronal
function, synaptic
membranes, glial
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Vitamin A

Resveratrol | ———— TGF-p | T IL-4 Vitamin A
Curcumin T IL-10 Vitamin D
Curcumin

Naive T cell -IL;_G_EI':-E PUFAs

Treg cell . _ Tha cell 3 . Thi7 cell
Activation /" Cytokines
l . (TNF-a, INF-y, Vitamin A
Vitamin D :'-'5- IL-8) 4 1IL-17—— Resveratrol

Curcumin

Microglia BBB disruption

+ MAPK
T Kinase Akt

B-glucan — T TO% | AROS

N

-
lﬂumanﬂbodiﬁ

X

L
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T HMOX-1 AY
1 GPx N T
250D | %
Cannabinoids Curcumin PUFAs
Vitamin A Melatonin
Resveratrol Flavonoid

Miller et al. Nutrients. 2019 Jul 5;11(7):1528
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" A RADICAL NEW WAY
to Treat All Chronic Autoimmune
Conditions Using Paleo Principles

TERRY WAHLS, M.D.

FOUNDER OF THE WAHLS RESEARCH FUND
with Eve Adamson

Food item

Instruction

Recommended daily
intake

Green leafy vegetables
Sulfur-rich vegetables

Intensely colored fruits
or vegetables

Omega-3 oils

Animal protein

Plant protein

Nutritional yeast

Milks of soy, almond,
peanut, rice, and coconut

Kelp

Spirulina/chlorella/
klamath blue green algae
Gluten-free grains/
starchy food

§ Gluten-containing grain

Dairy products
Eggs

Recommended™
Recommended™
Recommended*
Encouraged
Encouraged
Encouraged
Encouraged
Encouraged
Encouraged
Encouraged
Allowed
Excluded

Excluded
Excluded

Three cups cooked/six
cups raw = three servings
Three cups, raw or
cooked = three servings
Three cups, raw or
cooked = three servings
Two tablespoons

4 ounces or more

4 ounces or more

One tablespoon
According to subject
choice

'/4 teaspoon powder

or two capsules

'/a—| teaspoon or

4-8 capsules

Only two servings

per week

Notes: *If not able to take total nine servings of the recommended food, subjects
were asked to take equal proportions of each category. Copyright © 2014. Reprinted
with permission from Mary Ann Liebert, Inc. Bisht B, Darling WG, Grossmann RE, etal.
A multimodal intervention for patients with secondary progressive multiple sclerosis:
feasibility and effect on fatigue. | Altern Complement Med. 2014;20(5):347-355."7
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Basics of the Swank Diet for Multiple Sclerosis
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Avoid

Oils Processed Food Poultry Vegetables [C]
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Red meat Dairy Fish Fruits
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Mult Scler J Exp Transl Clin. 2021 Jul 31;7(3):20552173211035399



Mediterranean diet

Foods to include or limit

R? Linear=0.039 °

MSFC z

Fruits, veggies, whole grains, extra virgin olive oil

EAT AT LEAST 3 SERVINGS A WEEK.

Fish/seafood, nuts, legumes

s AL

milk b g

Poultry, low-fat dairy, eggs

Red meat, sweets MEDAS

HADS-D raw

FEF

*
FEE
T —]
*%
.

Q1 Q2 Q3 Q4
MEDAS Quartile

FEF

r
*
A
*
| —— |
*
‘

Q1 Q2 Q3 Q4
MEDAS Quartile

L. Cleveland Clinic Sand et al. Mult Scler. 2022 Oct 13;29(2):248-260

Mediterranean diet and associations with the gut microbiota and
pediatric-onset multiple sclerosis using trivariate analysis

Alil Mirza 12, Feng Zhu %, Natalie Knox *#, Lucinda J Black 57, Alison Daly %, Christine Bonner %, Gary Van

Domselaar **, Charles N Bernstein ®®, Ruth Ann Marrie %'%, Janace Hart *L, E Ann Yeh ‘2, Amit Bar-Or *3, Julia

0O’Mahony 12, Yinshan Zhao %, William Hsiao 2, Brenda Banwell *, Emmanuelle Waubant **, Helen Tremlett -

= Author information = Article notes = Copyright and License information

PMCID: PMC11271616 PMID: 39030379

—e— 0.69 (0.51-0.92), P=0.016

aMED - :
—&— !  0.66 (0.47-0.90), P=0.011

f - I 0.49 (0.19-1.0), P=0.090

Whole—grains
0.45 (0.17-1.0), P=0.079

>

Fib Py 0.93 (0.86-1.0), P=0.070
iber :
el 0.87 (0.78-0.96), P=0.011
® Unadjusted '
| A Adusted Fei  0.92 (0.82-1.0), P=0.13
ron - |
e | 0.80 (0.63-0.96), P=0.030
0.2 04 06081 1.4
Odds ratio (95%Cls)
‘ Protective association Detrimental association ’
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uaas Katio uaas Kato
Study or Subgroup _ log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
F. Sedaghat 2016 -1.46967597 06879788 1.0% 0.23[0.06, 0.89]
L. Alfredsson 2023 -0.61618614 023673132 8.2% 0.54[0.34, 0.86] S————
S. Mirashrafi 2021 -0.34249031 007132267 908% 0.71[062,60.82] Favors -
Mediterranean

Total (95% CI) 100.0% 0.69 [0.60, 0.78] style diet L

it Chi® = - - o B } i } 1
Heterogeneity: Chi*=3.78, df=2(P=0.15), F=47% 006 07 1 : 20

Test for overall effect: Z=5.53 (F = 0.00001)

Favours [experimental] Favours [control]

EDSS

Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
A. R. Moravejolahkami 2020a 14 06 17 2 11 194 264% -0.60[0.92,-0.29) .-
A. R. Moravejolahkami 2020b 1.7 07 68 2 09 79 303% -0.30[0.56,-0.04] el
J. Bohlouli 2021 17 06 68 21 08 79 323% -040(083-017) . e
5.U. Ozel 2024 26 144 48 4 21 47 11.0% -1.40[213,-067)
Mediterranean
Total (95% Cl) 201 399 100.0% -0.53[-0.81,-0.25] style diet *
Heterogeneity: Tau®= 0.05; Chi*= 8.88, df= 3 (P = 0.03); I*= 66% g 5 ; : y

Testfor overall effect £2=3.72 (P=0.0002)

Favours [experimental] Favours [control]

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



Keto Food Pyramid

Carbohydrates
5-10%

DIETARY INTERVENTION
- Ketogenic Diet

|

KETONE BODIES

o O
MOH

Acetoacetic acid

Experimantal Control
Study or Subgroup Mean 50 Toetal Mean  SD Total Weight

Std. Mean Difference

V. Randam, 35% Cl

Std. Mean Difference
IV, Random, 95% CI

OH O
MOH

B-Hydroxybutyric acid

Protein
20%
C

Fat 1y
70-75% N\

.
&

[0 NEUROPROTECTION

* Increased phosphorylation of free
fatty acids

* Greater reduction in oxidative stress

£ NEUROINFLAMMATION

0 NEUROMODULATION

* Minor microglial activation and
reduction of the production of
pro-inflammatory cytokines

Modulation in

neurotransmitters and better

plasticity

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

2.1.1 Leptin, ng/mL at & months

Brenton ef al. 2019 -49 46 17 233 118 189 11.0%
Erenton ef al, 2022 106 117 57 155 157 64 130%
Wetmore et al. 2023 49 82 52 251 157 52 131%
Subtotal (95% CI) 126 135 3IT1%
Heterogeneity: Tau™= 0,34, ChF= 1017, df= 2 (P = D.00&), F= 80%

Tast for overall effect Z=5.72 (P = 0.00001)

2.1.2 Adiponectin, mcg/mL at 6 months

Brerton et al. 2015 14 36 A7 1001 43 19 11.3%
Erenton ef al, 2022 1.7 38 5 114 78 64 13.3%
Wietrnore et al. 2023 07T 43 50 1.7 83 52 131%
Subtotal (95% C) 124 135 37T

Heterageneity: Tau™= 0,00, Chf=1.58, df= 2 (P = 0.45);, F= 0%
Test for overall effect £=11.35 (P < 0.00001)

2.1.3 Newrofilament Light Chain (NfL) at & months

Bock et al. 2031 7127 17 85 36 17 111%
Ohetal, 2023 543 D35 34 545 D44 39 131%
Subtotal (95% CI) 51 56 25.2%

Heterogeneity, Tau®= 005, Chif= 1,50, df=1 (F= 021} F=37%
Tast for overall effect Z=0.40 (P = 0.ED)

Total (95% CI) 301 326 100.0%
Heterogeneity: Tau®™= 0.77, Chi®= 81.57, df= 7 (P = 0.00001}; = 91%
Test for overall effect Z=4.62 (P < 0.00001)

Tast for subgroup differances, Chif= 32,48, df= 2 (P = 0.00001), F= 93 8%

-251 F3.41,-1.61]
-2.57 F3.05,-2.08]
-1.56 }2.00,-1.17]
2.18[.2.92, .1.43]

=213 |F2.97,-1.30]
-1.54 11.94,-1.13]
-1.64 12.08,-1.19]
1.65 [1.93, -1.36]

-0.43 F1.11,0.25]
0,10 |-0.36, 0.56]
0,10 [-0.61, 0.40]

-1.51 [-2.16, -0.87]

-
-

-11.'|

*

40 5 0 ;
Favours [experimental] Favours [condrol)

MSQolL Mental Total S S—"
MSQol Physical Total e
6 Minute Walk —p
SDMT ——
PASAT —
Timed 25-foot walk S—
9-Hole Peg Test (Avg) g
Waist Circumference ——
BMI ——
MSFSS PR S
Fat Mass ———
EDSS S
MFIS Total ~
BDI
-§0 -70 60 50  -40 30 20 -0 0 0 20 30

Change as % of baseline mean
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“— G ] 3 https://hbot.com/hbot-treatable-conditions/

E'a Ochsner Favorites =) | e EmBER ¢ Medical Library | Cc.. ] LOU MetScaler Gateway Q Formulary Request... & Ochweb Homepage... @ 2. Peptides Modulat.. ¥ Ochsner - My Task o MS trial LOG [} Secial determinants... ¥ Oracle Business Inte... () H

are numerous, though it is most effective when the treatment is delivered close to the time of the injury. Once considered an |
untreatable injury and amongst the most difficult diagnoses to treat with HBOT, Dr. Harch's dosing approach to drowned

patients has dramatically changed the ability to recover neurological function.

Migraine Headache

Dr. Harch has found that migraines resulting from brain injuries are very responsive to HBOT. When delivered at the time of an

acute migraine, oxygen therapy helps by constricting the dilated blood wessels that cause the pulsing sensation.

Mild Cognitive Impairment (MCI) and Dementia

Hyperbaric oxygen treatment has been proven to help treat the symptoms of mild cognitive decline and even reverse the decline

for many patients. Brain blocd flow scans have shown improvement in blood flow in patients with MCl and dementia treated by

seest-ilkal bocalico HROT troatc the yndarlving brain wounds responsible for cognitive decline and dementia.

e —

Multiple Sclerosis

HBOT treats the wounds of multiple sclerosis, commonly called MS. Hyperbaric oxygen treatment of MS has been proven to

reduce symptoms in patients, stabilize their functicon in the long term, and even increase their overall health and wellness. Many

Plastic or Cosmetic ery

After plastic or cosmetic surgery, nearly all patients experience agonizing side effects like swelling, bruising, and pain. Surgery

inflicts traurna on a patient and this trauma results in wounds to the body. HBOT is a treatment for wounds. It can take time to
heal after even a minor surgical procedure, but HBOT can help you heal faster because of its wound-healing effects. Many
patients see improvements in bruising and swelling caused by plastic surgery after just a few HBOT treatments. Oxygen
treatments can accelerate your recovery by several weeks or even months due to the body's need for increased oxygen and

HBOT's ability to supply this oxygen.

Three days later,
Before HBOT After 1 HBOT After Harch

ProtocolTM

. W T T U



Hookworms

MI-like MDSC

iNOS/NO

Basophils  IL-13 IFN-y

/ gE TNF-o
W 18G1
]L 10 &G

R
»
Neutrophils
@ Eosinophils 1L-4 M1 macrophage
Mastcells  IL-5 IgG2a

Helminth ES products

IL-10
TGF-B
Protection/suppression of inflammation

L
Dendritic cell

Hookworm Treatment for Relapsing Multiple Sclerosis
A Randomized Double-Blinded Placebo-Controlled Trial

Radu Tanasescu, MD, PhD"23#; Christopher R. Tench, PhD">; Cris S. Constantinescu, MD, PhD'-? ; etal
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o (270) 216-2341 & contactus@regencenterexperts.com

Q@ 2725 James Sanders Blvd. Paducah, Ky 42001

WE ACCEPT MOST MAJOR INSURANCES!

Home Services « QOur Providers Testimonials Veterans Our Blog About

Contact

e mediated attack targeting
nents of the myelin sheath.

chymal cells (MSCs), ha
ne regulatory properties whia

op the immune system from
attagking the myelin sheath.

Schedule a Free Case Review

The Advanced Potential of Stem Cell Therapy in Treating
Multiple Sclerosis at The Regenerative Center

At The Regenerative Center, with over 12 years of pioneering experience in regenerative medicine, we are at the forefront of employing stem
cell therapy for the treatment of Multiple Sclerosis (MS). Our innovative approach is built on the scientific rationale that stem cell therapy,
particularly the use of Mesenchymal Stem Cells (MSCs), holds significant promise for those battling MS.

@ Trusted Site
0 20 40 60 80 100
Prevalence (%)
©)

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



Cryopreservation of AHSCT graft

Autologous . {71 ]’
H e m ato p O i eti C \ Leukoa;i;heresis | |Transpleimtation

Mobilization i Conditioning Inpatient post-

Ste m ‘ e ll : i transplantation recovery Discharge
i | > to home
. Cyclophosphamide | | Regimen such as | Antibacterial, antifungal,
Tra n S p la n tatl O n G @Sk i BEAM +/- ATG | antiviral, prophylaxis
40 i 60
= ! ; — WBC =
= 301 — 5
= CD34| |49 3
— %2}
X 20 T
a Normal WBC range 20 X
= 104 | a)
|
0 —_— 0
6 0 +2 +4 Weeks

Eliminate aberrant adaptive
immune system and achieve
immune reconstitution with
AHSCT =2 immune tolerance

Inpatient

Nature Reviews | Neurology

Muraro et al. Nature Reviews Neurology. 2017



Ablative
conditioning

. .. Autologous haematopoietic
-~ stem cell transplantation

Normalization of
immune gene
expression profile

6 months 1 year 2 years
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Nature Reviews | Neurolog
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MNature Reviews | Neurology

Muraro et al. Nature Reviews Neurology. 2017



Risk

Chemotherapy
during HSC
mobilization
Conditioning regimen

Neutropenic fever,
sepsis, UTI, viral
reactivations
Neurotoxicity

Mumber of transplants and treatment-related deaths
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Mature Reviews | Neurology

Muraro et al. Nature Reviews Neurology. 2017



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

82.6 79-2
?ﬂ 9 684 . Female

. Male

63.7

61.9 63.9
304 53.0
296 595 63.5

Reporting by symptom (%)

Muscle Pain, Overactive Anxiety Insomnia Migraine, Tremors Nausea,
spasms, numbness bladder, headaches Gl issues
cramps, bladder
spasticity spasms

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

* Cannabinoid receptor 1, expressed in brain, inhibit neurotransmitter
release (glutamate, GABA)

 Cannabinoid receptor 2, expressed in immune cells, mediate
cytokine release

Solucién para |
pulverizacion bucal

! Delta—9—tetrahidrocannabinol-

. Cannabidiol

e

3 envases pulverizadores de10ml
Via bucal

 CBD protect oligodendrocyte progenitor cells, and decreased T-cell & Almirall
activation Q\W;N
e Clinical trial results
* Mix results regarding objective measures of spasticity, but did help Nm_'_’gfggms P'_ff:gc’
with mobility and perception of spasticity. (-0.36 10 -0.09)  (-0.40 t0 -0.13)
* No US FDA approval for nabiximol (Sativex) -~ 0 bt i
O -0.05
. 8 .05
* Common side effects: Headache, nausea, somnolence, g 02
.. . . -0.25
dizziness, cough, amnesia, paranoia. £ 03 .
. ean
] %Si difference
2 45 (95% Cl)
@ ~ﬁ & 0.04 (-0.16 t0 0.23)
' P=0.7152

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

@ matt11126 - 1y ago

Here's a list of what my father has been taking.
All of these have been approved by one of his neurologists at one of the larger MS centers in the states.

Let me know if you have any questions !

Turmeric 1G - 2-0-2 (Anti inflammatory/AntiOxidant)

B Complex 1-0-0 (Some were low/May help with remyelination)
d3/K2 1-0-0 20,000 IU(Was low/ Potentially reduces symptoms)
magnesium 500MG, 1-0-1 (Spasticity/Restless Leg, Helps process D3 )
cq10 300MG, 1-0-0 (Mitochondrial health/Antioxidant)

alpha lipoid acid/l-carnite 225MG/510MG, 1-0-1 (Anti oxidative/Reduces brain atrophy/Fatigue) - 600 mg twice
daily

omega 3 1200MG 1-0-1 (Anti Inflammatory)

NAD+ 1,000MG 1-0-1 (Mitochondrial health / regulating cell apoptosis)
choline cdp 500 MG 1-0-1 (Potentially remyelinating)

ursolic acid 250MG 1-0-2 (Potentially remyelinating)

lions mane 5.5G 1-0-2 (Boosts NGF)

NAC 1G 1-0-1 (Anti Inflammatory)

PQQ 20MG 1-0-0 (Mitochondrial health)

Creatine 2.5G 1-0-1 (Mitochondrial health / muscle strength)



Magnesium

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

* Highin green leafy vegetables,
legumes, nuts, seeds.

* |InMS:
* Helps with constipation, muscle
spasms

* Topical magnesium helps with
muscle soreness and sleep
* Citrate and glycinate have lower Gl
side effects
* L-threonate may improve brain
aging in rats
* Side effects: nausea/diarrhea, cardiac

Mg?

deficiency
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Omega-3 fatty acids

* Essential fatty acid with anti-inflammatory and neuroprotective effects.

* Mild side effects: bad breath, heartburn, diarrhea

0.7
0.6
0.5
0.4

0.3-

Cumulative Count

0.2-
0.1+

0.0

No. of patients
-3 Fatty acids

Placebo

Treatment
w-3 Fatty acids ~ ------ Placebo

Interferon B-1a treatment
= »
0 6 12 18 24
Time, mo
46 46 46 46 46 46 45
45 42 42 42 4 41 41

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

Diet and omega-3 and vitamin D supplement use predict five-year fatigue

Omega-3 Fatty Acids

Best Food Sources

7

Certain types of fish. Ground flaxseed.
Walnuts. Edamame.
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and disability trajectories in people with multiple sclerosis

a,b

Xin Lin
Nupur Nag ™

, Amin Zarghami bye George A Jelinek ”, Steve Shnpson—‘fap“’"'d, Sandra Neate”,

* Neuroepidemiology Unit, Melbowrne School of Population and Global Health, The University of Melbourme, Melbourne, VIC, Australia
" Menzies Institute for Medical Research, University of Tasmania, Hobart, TAS, Australia

“ Rayal Hobart Hospital, Hobart, TAS, Australia

4 Clinical Outcomes Research Unir, Royal Melbourne Hospital, Melbourne, VIC, Australia

ARTICLE INFO

Keywords:

Multiple sclerosis

Lifestyle

Group-based trajectory modelling
Health outcomes

Prospective study

ABSTRACT

Background: Fatigue and disability are indicators of disease progression experienced by many people with
multiple sclerosis (pwMS). Understanding trajectories of these outcomes, and their predictors, may provide
insight to potential interventions for MS management.

Methods: Survey data from 839 pwMS from the Health Outcomes and Lifestyle in pwMS study were analysed.
Fatigue was defined as mean Fatigue Severity Scale =5, and severe disability as Patient Determined Disease Steps
=5. Group-based trajectory modelling was used to identify fatigue and disability trajectories over five-years.
Dietary predictors associated with outcome trajectory group membership were assessed using log-binomial
regression. Demographic and clinical characteristics were considered in multivariable models.

Results: Distinct trajectories for fatigue and disability were identified. For fatigue, 58 % of pwMS were assigned to
low-, and 42 % to high-, fatigue trajectory groups. For disability, 85 % of pwMS were assigned to low-, and 15 %
to high-, disability groups. Baseline high-quality diet, and omega-3 and vitamin D supplement use, were asso-
ciated with reduced risk of being in high-fatigue and high-disability trajectories, while meat and dairy con-
sumption were associated with increased risk.

Conclusions: A high-quality diet, avoiding meat and dairy, and omega-3 and vitamin D supplement use, indi-
vidually predict better fatigue and disability trajectories. Dietary modifications should be considered in MS
management.




Figure 2. Mitochondrial Electron Transport Chain
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OSU Linus Pauling Institute. Micronutrient Information Center

Side effects: digestive upset, headaches, insomnia

Salekzamani et al. MSARD. 93 (2025)
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Kimia Motlagh Asghari’, Neda Dolatkhah'*", Hormoz Ayromlou?, Fatemeh MirnasiriZ, EDSS
Taher Dadfar? & Maryam Hashemian®
Multiple Sclerosis (MS) is a chronic demyelination disease of the central nervous system (CNS). The Study name Statistics for each study Btd diff in means and 95% C
gut-brain axis involves communication between the nervous, endocrine, and immune systems. Std diff Standard Lower Upper
Probiotics can positively impact immune and inflammatory responses by regulating gut microbiota. Numeans; - eroy; “Varance: jBmi MmitZVahts p-vaive
A total of 40 M5 patients (average age of 34.38 + 6.65) were examined to determine the effect of the Kouchaki et al. -3000 0376 0142 -3738 -2.262 -7.971 0.000
Saccharomyces boulardii supplement for four months compared to a placebo. The results showed Rahimiou et al. 0740 0247 0061 -1224 -0.256 -2095 0.003 =

that the Saccharomyces boulardii significantly decreased the inflammatory marker high-sensitivity
C-reactive protein (hs-CRP) compared to the placebo (P <0.001). The serum antioxidant capacity

Rahimlou etal-2  -0.055 0.248 0.062 -0.542 0431 -0.222 0.824

(TAC) also increased significantly in the probiotic group compared to the placebo (p=0.004). Both the Sl IR BT D LT O 8l -

probiotic and placebo groups showed a reduction in the oxidative stress indicater malondialdehyde -1.839 0790 0625 -3388 -0.290 -2327 0.020

(MDA), but there was no significant difference between the two groups. Pain intensity (measured

by Visual Analogue Scale) and fatigue severity (measured by Fatigue Severity Scale) significantly 500 250 0.00 2.50 500
decreased in the probiotic group compared to the placebo (p =0.004 and p = 0.01, respectively).

The probiotic group experienced significant improvement in some quality of life scales (measured Favours interverntion Favoure Control

by 36-Item Short Form Survey) and somatic and social dysfunction subscale of General Health
Questionnaire scores compared to the placebo group (p =0.01). The study suggests that the
Saccharomyces boulardii probiotic supplement may benefit inflammatory markers, oxidative stress Q-value: 75.4 (p-value: 0.000) I-squared: 96.0
indicators, pain, fatigue, and quality of life in MS patients.

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



Lipoic acid -

alpha lipoic acid

* Endogenous fatty acid, essential co-factor in mitochondrial respiration
* Antioxidant, attenuates microglial activation
» Side effects: Gl upset, rash

Differences in brain atrophy in SPMS
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Vitamin N
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* Promote absorption of calcium _
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e The U.S. Food and Drug Administration (FDA), which studies medications, does not test
supplements before consumers buy them. But they do require supplement manufacturers to
adhere to Current Good Manufacturing Practices (CGMP) to ensure the quality and safety of
these products.

e To ensure the quality and safety of a product, look for supplements that have been certified

e Some supplements (e.g., Echinacea, elderberry), when used regularly, may actually worsen

MS by overstimulating the immune system.
* Some supplements may interfere with medications or medical conditions and may not be
safe to use.

¢ Taking high doses of any supplement may cause health issues.

In some cases, scientific information about the actual risks and possible benefits is very limited.
These supplements should never replace conventional MS medications or treatments. Before
taking any supplement, talk to your doctor to determine what is right for you (e.g., type of

supplement, form, dose).

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
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« Modulates microglial activity
» Enhances hippocampal plasticity
» Reduces neuroinflammation

Du et al. Front. Cell. Neurosci., 15 October 2024; Graves, ECTRIMS 2025
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What to do next?

edicine
ent

hanges

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



APPROVED
DMTS FOR MS

Avonex Aubagio Briumvi
Betaseron Bafiertam Lemtrada
Copaxone Gilenya Mitoxantrone

Extavia Mavenclad Ocrevus
Kesimpta Mayzent Tysabri

Ocrevus Zunovo Ponvory

Plegridy Tascenso ODT

Rebif Tecfidera
Vumerity
Zeposia

MULTIPLESCLEROSISNEWSTODAY.COM

Mediterranean diet
Foods to include or limit

EAT AT EVERY MEAL.

Fruits, veggies, whole grains, extra virgin olive oil

EAT AT LEAST 3 SERVINGS A WEEK.

—

e

Fish/seafood, nuts, legumes

LIMIT TO 1 SERVING A DAY.

milk

Poultry, low-fat dairy, eggs

| s
®: Y- 2>

Red meat, sweets

£3 Cleveland Clinic




Questions?

jenny.feng@ochsner.org
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