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Thanks for joining us!




Tonight’s Discussion

How does body weight affect
multiple sclerosis?

 How does diet influence
multiple sclerosis?

* |s there evidence for
supplementing diet?







Body Weight

 Body mass index (BMI) = weight (kg) / Weight [pounds]
height (m”"2)
* Underweight - <18.5 .g

e Normal - 18.5-25
« Overweight 25-30
* Obese >30

 Association between
pediatric/adolescent high BMI
(overweight/obese) and multiple
sclerosis

—
(]
[}

-y
(O]

£

©
[
©
=]
[0}
[0
=
et

-y

=)
[}

T

Height [meters]

1oo 110 120 130 140 150 160
Welght [kilograms]




Pediatric/Adolescent BMI and MS




Pediatric/Adolescent BMI and MS

Figure Association between weight class and pediatric multiple sclerosis/clinically isolated syndrome by sex

Under/Normal weight 1 (Reference)

Overweight 1.80 (0.83-3.93)
Moderate obesity 0.89 (0.30-2.64)
Extreme obesity 0.82 (0.19-3.56)

Under/Normal weight 1 (Reference)

Overweight 1.58 (0.71-3.50)
Moderate obesity 1.78 (0.70-4.49)
Extreme obesity 3.76 (1.54-9.16)

Odds ratio (95% Cl)

Californian cohort (Langer-Gould et al. 2013)
» Diagnosis MS <18 years: 75 CIS/MS cases, ~913,000 controls
 Girls with extreme obesity (BMI >35) increased CIS/MS risk




Pediatric/Adolescent BMI and MS

r risk of MS

/ /CI1 12-2.27, p=0.009
88 p=0.011









Advice: Body Weight

esity and MS is best
i

N diet and exercise

e at least 150 minutes of moderate to
per week, in bouts of 10 minutes or

______________






Diet: Sodium




Diet: Sodium

MAPK pathway

r\ p-38, JNK, ERK

T cells monocytes /
macrophages

@ NFATS ccL2 VCAM-1 NFATS
NF-kB NF-kB

endothelial cells

* Sodium promotes a pro-inflammatory states (Hucke et al. 2016)









Diet: Sodium










Diet: Fats

Polyunsaturated fatty acids (PUFA)
 Omega-3

« Alpha-linolenic acid
» Plant-derived: Flax, walnut, soybean

 Eicosapentaenoic acid and
docosahexaenoic acid

* Marine-derived: Cod liver, salmon

* Involved in inflammatory cascade
» Arachidonic acid cascade




Diet: Fats
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only specific PUFA inversely related to MS risk



Diet: Fats




Diet: Fats

. _ GAD-Lesions
« Randomized controlled trial

(Torkildsen et al. 2012) . Tt
-3 Fatty acids
* 92 RRMS patients

 Fish oil capsule (eicosapentaenoic
acid/docosahexaenoic acid) vs placebo

* No difference in MRI lesions, relapses or
disease progression
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Diet: Paleolithic Diet

. The Pal Diet Not in the Pal Diet
e Hunter/Gatherer diet S e oL I the False Lie

Vegetables il f‘ 3 Refined, Processed Foods

» Vegetables/fruits | RS
 Lean meats |

* No gluten, dairy, or eggs

* Single-arm, open-label trial
(Bisht et al. 2014)
* 10 SPMS patients

» Multimodal intervention including
paleo diet, exercise, electrical
stimulation, massage

* Primary outcome fatigue severity
» Decreased fatigue over 12 months




Diet: Swank Diet

* Low in saturated fats
* Montreal Neurologic Hospital

1948-1952 cohort (Swank et al.

2003)

* 144 MS patients placed on low-
fat diet (“good dieters”
saturated fat <20 g/d)

» ”Good dieters” had improved
survival

SURVIVAL RATE OF PATIENTS AFTER 34 Y ON LOW-FAT DIET*

Fat intake <20 g/d
Good dieters
All deaths
Total MS deaths
Survivors

Fat intake >20 g/d
Poor dieters
All deaths
MS deaths
Survivors

n (%)

70 (100)
23 (33)
14 (20)
47 (67)

74 (100)
58 (80)
45 (61)
16 (21)

Actual fat intake

16 + 2.8 g/d

38 + 18 g/d




Diet: McDougall Diet

Randomized controlled trial (Yadav et
al. 2016)

* 61 RRMS patients

 Randomized to very low-fat, plant-
based diet or control
» Meat, fish, eggs, and dairy prohibited Tt

« At 1 years no significant difference
in relapses, EDSS progression, or MRI
lesions

Time (months)







Supplementation: Vitamin D

Vitamin D

 Strong association between vitamin
D deficiency and increased MS risk
(Amato et al. 2016; Lucas et al.
2011)

Figure Increasing serum 25(0H)D levels (in quintiles) and risk of a first
demyelinating event
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Supplementation: Vitamin D

@ Vitamin D3 from the digestive tract

Cholesterol

AT-Reductasel

7-Dehydrocholesterol

UVBl Kidney

Previtamin D3 25-0H Vitamin D3

1-a-hydroxylase
Heatl CYP27B1 l
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Vitamin D3 1,25-(OH). Vitamin D; |

Active form! A
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Yang et al. 2013



Supplementation: Vitamin D

25(0OH)D 130-175 nM) vs 1000

sion, or relapse outcomes with



Supplementation: Vitamin D




Supplementation: Vitamin D

Institute of Medicine
recommendations

The Endocrine Practice
Guideline Committee
recommendations for
patients at risk for
vitamin D deficiency

86 oAk

Age (y) 14 18 30 50 O

RDA (1U/d)
UL (lu/d)?

Daily allowance
(Iu/d)

UL (Iu/d)?

600-1000° 1500-2000° 400-1000 600-1000 1500-2000
2000 4000

Holick et al. 2015




Take-Home: Vitamin D







Supplementation: Biotin

cid synthesis

o

g fatty acid synthesis



Supplementation: Biotin

@ \ Y
110!

reversal (decrease EDSS>1 or decrease
months confirmed at 12 months




Supplementation: Biotin

Double-blind phase Extension phase Extension phase
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Patients with improvment at month 18,
Patients with improvment at month 24 (%)

MD1003 Placebo MD1003 Placebo> MD1003 Placebo>
(n=103) (n=51) (n=91) MD1003 (n=91) MD1003
(n=42) (n=42)

Tourbah et al. 2016



Take-Home: Biotin



Tonight’s Discussion

How does body weight affect
multiple sclerosis?

 How does diet influence
multiple sclerosis?

* |s there evidence for
supplementing diet?
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