
 

 

  



© Egil Rørvik Røsjø, 2017

Series of dissertations submitted to the 
Faculty of Medicine, University of Oslo

ISBN 978-82-8333-366-4

All rights reserved. No part of this publication may be 
reproduced or transmitted, in any form or by any means, without permission.  

Cover: Hanne Baadsgaard Utigard.
Print production: Reprosentralen, University of Oslo.



1 

3

5

7

9



2 

 therapy



3 

 treatmen

 therapy. However, the inflammation 

 treatment in RRMS are 



4 

are independent of the patients’ vitamin D status. Furthermore, the anti

 treatment. Lastly, two



5 

rate Šaltyt



6 



7 

Receptor Activator of Nuclear Factor  B



8 



9 

Harald Hovdal, Finn Lilleås, Rune Midgard, Tom Pedersen, J rat  Šaltyt  Benth, Øivind Torkildsen, Stig Wergeland, 

. Journal of Neuroimmunology 2014 Jun 15;271 (1-

2): 60-5.  

1a treatment on MRI activity and serum inflammation markers in relapsing

Harald Hovdal, Finn Lilleås, Rune Midgard, Tom Pedersen, J rat  Šaltyt  Benth, Øivind Torkildsen, Stig Wergeland, 

Journal of Neuroimmunology 2015 Mar 15; 

280:21-8. 

, Linn H. Steffensen, Lone Jørgensen, Jonas C. Lindstrøm, J rat  Šaltyt  Benth, Annika E. Michelsen, Pål 

. Journal of Neurology. 2015 Dec; 

262 (12): 2713-21. 



10 



11 
 

 

bodies’ tissues, while simultaneously adapting their behaviour to the setting present in the tissues.  
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and Payer’s patches of the intestine 

the T cell’s antigen receptor and, depending on the state of the APC, this recognition leads to T cell activation, anergy 

T cells mature to T “helper” (Th) cells
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inflammare



14 
 



15 
 

 and tumour necrosis factor (TNF)  and  that activate CTLs and innate immune cells, Th2 cells secret IL

 that 
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burden on the patients’ caregivers
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heavily on clinical factors that can be summarized as the presence of 2 objective clinical findings involving separate 

CNS (i.e. dissemination in space), 2 episodes 

n mind, Kurtzke developed in 1955 a “scale for 

evaluating disability in MS” with 11 st

ility Status Scale (DSS), and was later included in the Kurtzke’s Expanded Disability 

impairment) except the category of “other” that is scored as 0 (none) or 1 (present). The 

MS, but concerns have been raised regarding the scales’ inter
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“clinico radiological paradox” 
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efficacy was closely related to the treatment’s ability t

per 

oral

(IFN 1a or 

 is a class I IF

 has been associated with a 

 therapy may confine lymphocytes to the periphery by increasing their expression of specific 

 may also promote BBB integrity and CNS repair, as T cells from MS  

in vitro
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the individual’s genetic mak

Studies concerning the impact of the patient’s life
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50 nmol/L 

in vitro

in vivo

a 25(OH)D level  100 nmol/L. Similar results were later reported in a Swedish patient cohort 



24 

 treatment had an apparent effect 

of having 50 nmol/L compared to 

 treatment . Lastly, patients with a 25(OH)D value of 50 

 therapy 

transforming growth factor  (TGF ) and IL
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esters and 

retinyl esters either to peripheral tissues or to the liver. Normally, the liver stores up to 80% of the body’s total amount 

reflect the body’s vitamin A status (i.e. the amount of stored vitamin A in the liver) 
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in vivo

attention toward a possible effect of vitamin A in MS has been rather limited. However, it was hypothesized in the 1980’s 

in vitro

 use 

 treatment  and placebo, but no differences in brain MRI 

tocopherol family is the most important in humans. 

dietary uptake, 

. 

when arriving the liver, where it becomes bound to a specific 
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together with triglycerides and cholesterol metabolites. 

transcription factors. If not utilized, 

n the production or transport of 

. However, a serum level of 

of using serum measurement as an indicator of vitamin E status may be questioned, as the serum level of  

oxidative properties and it is regarded as the body’s first line 
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levels of 

 therapy 

effects of 

et al. a combination containing and 

inations containing 13 or 22 mg 

of  
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in vitro

 treatment 

inflammatory molecules Receptor Activator of Nuclear Factor  B ligand 
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 therapy.
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 treatment. 

 is a cytokine belonging to the TGF  superfamily with three different isoforms

 is bound in a complex with the latent TGF

 receptors is first possible after its release from this complex by serum protei

 is secreted by many 

1. The effects of TGF  are pleiotropic and have been found to affect proliferation, differentiation, 

 in inflammation is shown 

 in inflammation in a variety of animal models including EAE, where it had 

 in EAE, only 

 in MS prior to 2013. These studies reported elevated TGF  

 therapy had been found to augment

 treatment was found.  
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 therapy on inflammation in RRMS. 

 therapy modulate the associations between vitamin A, D and E and markers of systemic 

 therapy on markers of systemic in

 therapy affect the serum level of vitamin D in RRMS?
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d as 1 clinical relapse or MRI activity in the form of 1 new T1

, were between 18 and 50 years old and had an EDSS score 4.5.

et al.
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Sandefjord, Norway) or placebo capsules for 24 months that contained 13 or 22 mg of 
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Research Ethics and the Norwegian Medicines Agency, conducted in accordance with the World Medical Association’s 

 was 

 in RRMS in Norway at the time

post study

), 

25(OH)D, retinol and tocopherol concentrations were measured at the Department of Medical Biochemistry, St. Olavs’ 

 were detected with 
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 initiation made it possible to evaluate the anti

. In addition, the inclusion of both T1

per study post study 

ementation contained vitamin E (

 treatment. 
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 treatment. Primarily, a hierarchical logistic regression model was estimated

 therapy (Figure 1 in Article II in the Appendix). A second hierarchical regression model was 

, and the reduction in the MRI activity between the two periods. This model was based on all 

 treatment and random effects for patients. The model estimated the MRI 

 and the reduction
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 initiation affected the MRI activity in the subsequent period during treatment. However

 therapy on MRI activity is 

p

 therapy). The patients were again categorized into quartiles by their 

 treatment. The mean values of vitamin D and the 

 for each quartile (Table 2 and 4 in 
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p-



48 
 

p values 0.005 to be 



49 
 

positive association between CXCL16 and vitamin E (5.8% increase with each 8.0 mol/L increase of 

 therapy, as the associations 

 (Table 3 in Article I in the Appendix). Moreover, only 

sing by 0.5 during the study).

 therapy on inflammation 

 treatment had a profound anti

 therapy was accompanied by 

 (Figure 2 in Article II 

in the Appendix). Furthermore, the patients’ mean serum levels of sTNF

 treatment than in the p



50 
 

 initiation. Similar observations we

 

 initiation on the seasonally 

 treatment 

) had higher levels of CXCL16 



51 
 

in 

vitro

 treatment 

et al. 

et

al.

 initiation in Article I. This will be further commented upon in 

in vitro,



52 
 

et al. et al

 treatment 



53 
 

 therapy

 treatment had a profound effect on the serum concentration of the majority of the markers 

 treatment 
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 therapy among RRMS patien
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 treatment was expected due

 therapy was a new 

 on MRI activity in the original OFAMS study 

 treatment was associated with a significant reduction for all MRI 

outcomes irrespective of the patients’

et al

 treatment on 

 on the serum inflammation markers could be dependent on the serum 

 initiation on the inflammation markers wa

 treatment was associated with a significant increase in the serum levels of CXCL16, IL

 on the inflammation markers was also independent of the patients’ vitamin D status. In 
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 was partly due to a modulation of 

 therapy in our earlier study of the OFAMS cohort 
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 initiation was associated with a 3 nmol/L mean increase in the 25(OH)D level for 

 treatment on 

rkers were independent of the patients’ vitamin D status. Still, it may be 

 was dependent on the patients’ vitamin D status 

 therapy on the serum inflammation markers is 

 therapy

 act  on these pathways largely 

 treatment is in conflict with findings from 
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 therapy may increase the serum concentration of vitamin E 

 use was related to an increased vitamin E l

 in this cohort

 treatment  on CXCL16. Interestingly, in our earlier study 

 therapy. This again suggests that the joint action of 

 on CXCL16 may be
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In addition to the adjustments mentioned, the models in Article I were also corrected for the patients’ individual 
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 may modulate and largely overshadow the effects of vitamin D on inflammation in RRMS, it seems 

 therapy should be designed in a way that 

. However, the design utilized in the OFAMS study 
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