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Multiplas sklerozes definicija

Multipla skleroze (MS) ir hroniska, iekaisiga, demielinizéjosa,
neirodegenerativa un autoimina centralas nervu sistémas
slimiba, kas ir galvenais gados jaunaku un pusmuza
pieauguso invaliditates célonis, ko nav izraisijusi trauma

Walton, C., et al. Rising prevalence of multiple sclerosis worldwide: Insights from the Atlas of MS, third edition. Mult. Scler. J. 2020,
26, 1816-1821.



Multiplas sklerozes diagnostika

Izplatiba telpa Izplatiba laika

2 un > T2 peréekli/notikumi « Pacientam 2 vai > at$kirigi
paasinajumi

1. Periventrikulari

2. Infratentoriali o - Vienlaicigi kontrastvielu

3. Jukstakortikali/ kortikali krajosie un nekrajosi perékli

4. Muguras smadzenes
« Jauni/palielinati T2 perekili

7th Joint European Committee for Treatment and Research in Multiple Sclerosis-Americas Committee for Treatment and
Research in Multiple Sclerosis (ECTRIMS-ACTRIMS) 2017



MS norise
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. Lublin FD, et al. De!ning the Clinical Course of Multiple Sclerosis: The 2013 Revisions. Neurol (2014) 83(3):278-
86. 2. Makhani, M., et al. Multiple sclerosis: Neuroimmune crosstalk and therapeutic targeting. Cell 2023, 186,

1309-1327. 3. Makhani N, Tremlett H. The Multiple Sclerosis Prodrome. Nat Rev Neurol (2021) 17(8):515-21. 4.
Kuhlmann T, Antel J. Multiple sclerosis: 2023 update. Free Neuropathol. 2023



MS patogenéze
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Li R, et al. Reassessing B cell contributions in multiple sclerosis. Nat Immunol. 2018 Jul;19(7):696-707



MS genétiskie un aréjas vides riska faktori

i Uznémibas geéni ) /If\réjés vides faktorm
WA SR EBV infekcija
sl WA \Hi Smeékésana
AptaukosSanas
Mikrobioms
Zems D vitamina
[imenis
O Zema D vitamina
atbildes reakcija?/
# \

-

20% 80%

T. Olsson, L. F. Barcellos, L. Alfredsson, Interactions between genetic, lifestyle and environmental risk factors for multiple sclerosis.
Nat. Rev. Neurol. 13, 25-36 (2017).



MS prognostiskie biologiskie marker;
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Multiplas sklerozes norise
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EBNA= EBV kodeéts nuklears antigeéns; GFAP=glialais fibralais skabais proteins; OCB= oligoklonalas kédes;
NfL=neirofilamentu vieglas kédes; kFLC=kappa brivas vieglas kédes; CHI3L2=hitinaze3 lidzigais proteins 2
Adaptéts no Rival M et al. Frontiers in immunology 2022.



D vitamina metabolisms un
imuregulatora funkcija
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Goombahs SE, Lee PW, Sawdai E, Lovett-Racke AE. Vitamin D as a Risk Factor for Multiple Sclerosis: Immunoregulatory or Neuroprotective? Front Neurol.
2022 May 16;13:796933.



D vitamins un MS attistibas risks

« MS riska SNP lielaka daudzuma klasiskajos géna
pastiprinatajos (SE)

« 1,25(0OH),D5 un VDR ir iminsistemu moduléjosa loma

« SE modulé mijiedarbibu starp D vitaminu (vides faktoru) un
genétiskajiem faktoriem

« Pétijuma secinaja, ka VSE regioni ir bagatinati art ar MS riska SNP,
kas atrodas divos VSE2 regionos un divos VSE3 regionos

SE - génu pastiprinatajs; VDR - D vitamina receptors; SNP - viena nukleotida polimorfisms; VSE - D vitamina SE

Ming Lu, et al. The Association Between Vitamin D and Multiple Sclerosis Risk: 1,25(0OH),D; Induces Super-Enhancers Bound by VDR. Front.
Immunol., 19 March 2019



Vitamin D status and multiple sclerosis — evidence from Mendelian randomization studies

D vitamins un MS attistibas risks

Study and Genes? Number of Outcome Estimate of P value Unit of estimated
ref. controls; effect (OR effect
number of and 95% CI)
cases
Mokry et al.28 DHCR7, CYP2RI, 38,589; 14,498 Multiple 2.02 (1.65- 7.7 % One standard
GC and CYP24A1 sclerosis 2.46) 10712 deviation decrease in
log-transformed
250HD level
Rhead et al. 22 DHCR7, CYP2R1 and 22,168;7,391  Multiple 0.85 (0.76— 0.003 Unit change in
GC sclerosis 0.94) polygenic risk score
Jacobs et al.2Z CYP2R1, DHCR7, 41,505; 14,802 Multiple 0.57 (0.41- 0.001 One unit increase in
CYP24A1, SEC23A sclerosis 0.81) natural log-
and AMDHD] transformed vitamin D
level
Gianfrancesco GC, CYP2R! and 1,715; 34 Paediatric- 0.72 (0.55- 0.02 NA
et al.?8 DHCR7 onset 0.94)
multiple

erlarncic

Mendela randomizacijas
petijumi atklaja
paaugstinatu MS risku
individiem ar genetiski
pazeminatu 25(OH)D
koncentraciju seruma

Bouillon R., et al. The health effects of vitamin D supplementation: Evidence from human studies. Nat. Rev. Endocrinol. 2022;18:96-110



MS geografiskais sadalijums
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Ostkamp P, et al.. Sunlight exposure exerts immunomolulatory effects to reduce multiple sclerosis severity. Proc Natl/ Acad Sci U S A. (2021)



Dzimsanas ménesis un MS

« Austrijas MS kohorta analizeto 7886
MS pacientu dati neatskiras no
visparejas populacijas (7,26545 dzivi
dzimusie Austrija no 1940. lidz 2010.
gadam)!

- Neapstiprinajas iepriekséjos pétijumos
(valstis virs 49, platuma grada) iegutie
dati par dzimsanas ménesa efektu3

Observed/expected No of births

0.85
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

1. Walleczek NK, et al. Month-of-birth-effect in multiple sclerosis in Austria. Mult Scler. (2019) 25:1870-7. 2. Fiddes B, Wason J, Sawcer S.
Confounding in association studies: month of birth and multiple sclerosis. Neurol. (2014) 261:1851-6.
3. Willer CJ, et al. Timing of birth and risk of multiple sclerosis: population based study. BMJ. (2005) 330:120-120.



D vitamins grutniecibas laika un MS
risks

« Somu maternitates kohorta (FMC) petijuma 193 MS pacientiem tika
analizeti mates asins paraugi grutniecibas laika

« MS pacientu matem D vitamina deficits (25[OH]D Iimenis < 30
nmol/L) grutniecibas sakuma bija saistits ar gandriz 2 reizes
palielinatu MS risku pecnacejiem (relativais risks, 1,90; 95% TI,
1,20-3,01; P = 0,006), salidzinot ar sievietem, kuram nebija
25(0OH)D Iimena deficita

* Nebija statistiski nozimigas saistibas starp MS risku un 25(0OH)D
lTmena paaugstinasanos seruma

Munger KL, Aivo H, Hongell K, Soilu-Hanninen M, Surcel HM, Ascherio A. Vitamin D status during pregnancy and risk of multiple sclerosis in
offspring of women in the Finnish Maternity Cohort. JAMA Neurol. (2016) 73:515-9



Jaundzimuso D vitamins un MS risks

- Danu MS registra dati par 521 MS pacientiem (1981. - 2012. g. dzimusie),
kontroles grupa (n=972)

- Zemaks 25(0OH)D limenis jaundzimusajiem bija saistits ar paaugstinatu MS
risku
- visaugstakais risks - 25(0OH)D (<20,7 nmol/L)
- viszemakais risks - 25(OH)D (=48,9 nmol/L)

« Jaundzimuso 25(0OH)D palielinasanas par
25 nmol/L samazinaja MS risku par 30%
(OR 0,70, 95% TI 0,57-0,84)

Nielsen NM, Munger KL, Koch-Henriksen N, Hougaard DM, Magyari M, Jorgensen KT, et al. Neonatal vitamin D status and risk of multiple sclerosis: a
population-based case-control study. Neurol. (2017) 88:44-51



D vitamina ietekme uz pareju
no KIS uz MS

« Statistiski sliktaki rezultati bija pacientiem ar zemu D vit. limeni,
nemot vera pareju uz kliniski apstiprinatu MS (p=0.05) un jaunu
aktivu bojajumu skaita palielinasanos (p=0.002)

25(OH)D Iimenis = 50 nmol/L nozimigi samazinaja parejas risku uz kliniski apstiprinatu MS BENEFIT
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25(0HID = 25-hydroxyvitamin D BENEFIT= BEtaferon/Betaseron in Newly Emerging multiple sclerosis For Initial Treatment, COMS = clinically definite multiple sclerosis.
Source: reproduced with permission from Ascherio et al., 2014.5

KIS- kliniski izoléts sindroms
Ascherio A, Munger KL, White R, et al. Vitamin D as an early predictor of multiple sclerosis activity and progression. JAMA Neurol. 2014;71(3):306-

314.



D vitamins un slimibas aktivitate

Sistematiskaja parskata ieklava 19 kliniskos péetijumus
(17 RRMS, 2 KIS) par D vitamina papildus lietosanas ietekmi
uz recidiviem, invaliditati un MRI perekliem

Langlois, J.; Denial, D. Clinical and imaging outcomes after vitamin D supplementation in patients with Multiple Sclerosis:
A systematic review. Nutrients 2023, 15, 1945.



D vitamins un slimibas aktivitate

D vitamins un recidivi

« 15 petijumi (554 MS pacienti sanema D vitaminu,
456 MS pacienti kontroles grupa)

- Nav parliecinosu pieradijumu, ka D vitamina
papildinasna efektivi novérs recidivus MS pacientiem

Langlois, J.; Denimal, D. Clinical and imaging outcomes after vitamin D supplementation in patients with Multiple Sclerosis:
A systematic review. Nutrients 2023, 15, 1945.



D vitamins un slimibas aktivitate

D vitamins un invaliditate

« 15 petijumi (459 MS pacienti sanema D
vitaminu, 353 MS pacienti kontroles grupa)

« Rezultati parak neviendabigi, lai apstiprinatu
D vitamina ietekmi uz EDSS raditaju

Langlois, J.; Denimal, D. Clinical and imaging outcomes after vitamin D supplementation in patients with Multiple Sclerosis:
A systematic review. Nutrients 2023, 15, 1945.



D vitamins un slimibas aktivitate

D vitamins un MRI aktivitate

* 9 petijumi (278 MS pacienti sanema D
vitaminu, 228 MS pacienti kontroles grupa)

- D vitamina papildinasanai ir labvéliga
ietekme = samazinajas kontrastvielu
krajosie T1 un jauni/palielinati T2 perékli

Langlois, J.; Denimal, D. Clinical and imaging outcomes after vitamin D supplementation in patients with Multiple Sclerosis:
A systematic review. Nutrients 2023, 15, 1945.



D vitamins un slimibas aktivitate

Study design SOLAR was a placebo-controlled, randongized, double-blind, multicenter study, performed at

40 sites in Denmark, Estonia, Finland, Germany, Ita ithuania, the Netherlands, Norway,
Portugal, and Switzerland.

« Petijuma piedalijas 229 pacienti ar RRMS, kas MS
terapija sanéma IFN-beta-1a sc un seruma 25(0OH)D
lTmenis bija <150 mol/L

« Randomizé&ja 1:1, kur 116 dalibnieki sanéma IFN-
beta-1a sc un perorali placebo vai IFN-beta-1a sc D3

vitaminu 14,007 SV (N=113)

Marhardt K, Schluep M, Killestein J, Barkhof F, Beelke M, Grimaldi LME; SOLAR Study Group. Randomized trial of daily high-dose vitamin
D5 in patients with RRMS receiving subcutaneous interferon p-1a. Neurology. 2019 Nov 12;93(20)



D vitamins un slimibas aktivitate
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— scinterferon B-1a/high-dose vitamin D,

Petijums nesasniedza primaro
meérki — NEDA-3 (nav
pieradijumi slimibas aktivitatei)

Pacientiem, kuri sanéeéma D3
vitaminu, MRI veroja mazak
kombinetos unikalos aktivos
pereklus

Marhardt K, Schluep M, Killestein J, Barkhof F, Beelke M, Grimaldi LME; SOLAR Study Group. Randomized trial of daily high-dose vitamin
D5 in patients with RRMS receiving subcutaneous interferon p-1a. Neurology. 2019 Nov 12;93(20)



Secinajumi

« D vitaminam ir imunmoduléjosa un neiroprotektiva
iedarbiba

- D vitamina lietoSana butiski uzlabo multiplas skleroze
pacientu dzives kvalitati

- D vitaminu lietot atbilstosi rekomendéjamam devam
gan D vitamina deficita/ nepietiekamibas gadijuma,
gan profilaksei; uzturet D vitamina limeni normas
augseéjas robezas (60 - 80 ng/ml)
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