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What is Multiple Sclerosis? 

❖ Chronic, autoimmune disease 

affecting the central nervous 

system (CNS)

❖ Loss of tolerance towards 

myelin antigens 

❖ CNS inflammation, lesion 

formation, demyelination, 

axonal loss, degeneration 



Facts about MS

❖ Relapses (attacks) & remissions

❖ Symptoms vary depending on which part 

of the CNS is affected

❖ 2.5 million MS patients worldwide 

❖ Female/ Male ratio     2:1 

❖ Mean age of diagnosis 30 years

❖ Not curable, but treatable

© Multiple Sclerosis International 
Federation 2013. Atlas of MS 2013



MS pathogenesis

Lymphoid tissue



Classical MS lesions



The 2017 Mc Donald Criteria
 If the 2017 McDonald Criteria are fulfilled and there is no better explanation for the 

clinical presentation, the diagnosis is multiple sclerosis. 
 If multiple sclerosis is suspected by virtue of a clinically isolated syndrome but the 2017 

McDonald Criteria are not completely met, the diagnosis is possible multiple sclerosis.
 If another diagnosis arises during the evaluation that better explains the clinical 

presentation, the diagnosis is not multiple sclerosis.

Lancet Neurol 2018; 17: 162–73 



Dissemination in Time & Space

Dissemination in space Dissemination in time

One or more T2-hyperintense 
lesions* that are characteristic 
of multiple sclerosis in two or 
more of four areas of the CNS:
• periventricular,
• cortical or juxtacortical
• infratentorial 
• spinal cord 

• Simultaneous presence of 
gadolinium-enhancing and 
non-enhancing lesions* at 
any time or 

• A new T2-hyperintense or 
gadolinium-enhancing lesion 
on follow-up MRI, with 
reference to a baseline scan, 
irrespective of the timing of 
the baseline MRI 

Lancet Neurol 2018; 17: 162–73 



Expanded Disability Status Scale

(EDSS):

 A scale from 0-10 used to 

quantify disability in MS 

 0 = no symptoms at all, 

10 = death from MS, 

≥5 inability to walk without aids

 Scoring is based on 

neurological examination





Aim – Three Questions

1. Can patients with MS benefit from a GFD? 

o Endpoints of interest: neurological symptoms, expanded disability scale score (EDSS), relapse 

rate, quality of life, biomarkers from cerebrospinal fluid, lesion activity, and other magnetic 

resonance imaging (MRI) measures 

2. Is there an increased prevalence of markers of gluten-reactivity in patients 

with MS compared to HC?

o Markers of interest: gastrointestinal symptoms, positivity for HLA-DQ2 & -DQ8 haplotypes, 

presence of antibodies (IgG and IgA antibodies against gliadin, other gluten fractions, 

transglutaminases, as well as anti-endomysial and anti-reticulin antibodies), increased gut 

permeability, abnormal gut histology as well as increased numbers of T cell infiltrates in the gut

3. Is there an increased risk of MS among patients with CD or vice versa? 



Method
❖ Protocol registration in PROSPERO

❖ Search Strategy

 Six Databases: 
Pubmed, Scopus, Web of Science, 
Embase, Cab Abstracts & Google 
Scholar 

 Keywords: 
Gluten, Gliadin, Cereal, Wheat, Rye 
Barley, Celiac, Coeliac AND 
Optic neuritis, Multiple sclerosis, 
Disseminated sclerosis, Clinically 
isolated syndrome 
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Publications identified from database 

searches (n=884)

Records after duplicates removed

(n=502)

Full text publications assessed for 

eligibility (n=117)

Publications included

(n=49)

Duplicates removed (n=382)

Articles excluded after screening title or 

abstract (n=385)

Articles excluded after full text 

screening (n=68)

Duplicate (16)

Wrong patient population (12)

Wrong outcome (12)

Review (11)

Paediatric population (8)

Comment or letter (3)

Book chapter (3)

No access (3)

PRISMA flow diagram 
of study identification



Can patients with MS benefit from a GFD?



Ghadirinian et al. 1998
validated 164-item Food Frequency Questionnaire





 All patients were offered a 

GFD. Only 36 (50%) strictly 

followed a GFD throughout 

the study. The remaining 36 

(50%), who left the GFD or 

committed frequent 

irregularities during the 6 first 

months constituted the control 

group (regular diet).

 Adherence to the GFD was 

confirmed by specific 

questioning of patients and 

their families at each biannual 

visit.



 Study period was 5.3 ± 1.6 years 

(median 4.5 years). 

 8 patients had all of the histological 

criteria of CD. All coeliac patients 

were in the GFD (22.2% vs 0%) 

 MRI activity = positive → increased 

number of T2-weighted lesions or 

new contrast-enhanced T1-

weighted lesions

*MRI was repeated once each year, and 

usually using contrast agent. 

GFD 
(n = 36) 

RD 
(n = 36) 

p 

Annual Relapse
Rate, (SD) 

0.4 ± 0.6 0.6 ± 0.6 NS 

EDSS, mean ±
SD, (median) 

1.5 ± 1.4 
(2) 

2.1 ± 1.5 
(3) 

0.001 

MRI activity, 
n (%) 

10 (28) 24 (67) 0.001 



Is there an increased risk of MS 
among patients with CD or vice versa? 
 No increased comorbidity of MS and celiac disease 
 Good agreement among studies
 Problem with underdiagnosis of CD?



Eaton et al. 2007







4/ 30 (13.3%) MS patients were DQ8 positive 

(25 HC)



Studies finding no association between MS & CD 

Study Study Size IgA-tTG IgG-tTG
Other

endpoints

Bodil Roth 
et al. 2008

85 MS/
100 HC

0 MS/
1HC

0 MS/
1HC

-

De Oliveira
et al. 2016

249 MS 2 MS -
IgA-EMA 
(2 MS)

Khoshbaten
et al. 2012

100 MS/
121 HC

0 MS/
0 HC

- -

Nicoletti
et al. 2008

217 MS/
200 HC 

0 MS/
1 HC 

-
IgA & IgG 
AGA, EMA, 
ARA (0 MS)

Salvatore 
et al. 2004

95 MS 0/ 95 - -







No significant difference in mean values of IgG and IgA AGA between different 

MS courses or involvement of different MS functional systems.

Endpoint MS (n=161) HC (n=166)

AGA IgG/ 

IgA positivity

6 (3.7%)*/ 

5 (3.1%)*

5 (3%)/ 

6 (3.6%)

*Biopsy & tTG

negative for CD

Mean AGA 

IgG/ IgA

3.62 ± 2.75/ 

2.13 ± 1.29

4.02 ± 2.38/ 

2.09 ± 1.52 

p=0.11 (IgG) 

p=0.26 (IgA)

95%-CI for 

AGA IgG/ IgA

3.62 ± 0.42/ 

2.13 ± 0.199 

4.02 ± 0.36/

2.09 ± 0.23 



Conclusions: The data presented indicate 

that there may be a possible moderately 

increased uptake of some specific proteins 

from the gut in MS compared with controls. 



Our findings support the associations 

between antibodies against gliadin 

and tissue transglutaminase to 

multiple sclerosis. The specific role of 

these antibodies in the pathogenesis 

of multiple sclerosis remains 

uncertain and requires additional 

research. A gluten free diet should be 

considered in specific cases of 

patients who present with gluten 

antibodies. 

(n=98)

(n=140)





European Journal of Neurology 2013, 20: 1492–1495 





Can we answer the three questions now? 

1. Can patients with MS benefit from a GFD? 

o Endpoints of interest: neurological symptoms, expanded disability scale score (EDSS), relapse rate, 

quality of life, biomarkers from cerebrospinal fluid, lesion activity, and other magnetic resonance 

imaging (MRI) measures 

2. Is there an increased prevalence of markers of gluten-reactivity in patients 

with MS compared to HC?

o Markers of interest: gastrointestinal symptoms, positivity for HLA-DQ2 & -DQ8 haplotypes, presence of 

antibodies (IgG and IgA antibodies against gliadin, other gluten fractions, transglutaminases, as well as 

anti-endomysial and anti-reticulin antibodies), increased gut permeability, abnormal gut histology as 

well as increased numbers of T cell infiltrates in the gut

3. Is there an increased risk of MS among patients with CD or vice versa?  



Next steps 
 More clinical intervention trials with MS-specific endpoints

 Increase comparability & improve reporting of serology studies. 

Always include a group of HC and report the number and 

percentage of seropositive results as well as mean/median and 

measures of variance

 New markers to quantify adaptive and innate immune reactions 

to gluten 

 Stay informed on the latest research and always be critical



My research 
Gut-CNS interactions in early multiple 
sclerosis – is there a role for gluten? 

 Patients with optic neuritis
 Six months on a GFD 
 Blood-brain barrier permeability 
 Intestinal permeability 
 Flow cytometry
 Fecal microbiome 

In collaboration with: 

➢ Multiple Sclerosis Clinic/ 
Optic Neuritis Clinic, 
Department of Neurology, 
Rigshospitalet, Glostrup

➢ Functional Imaging Unit, 
Rigshospitalet, Glostrup

➢ Bartholin Institute, Rigshospitalet

➢ NEXS, University of Copenhagen

➢ FOOD, University of Copenhagen



Time for Questions


