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Multipla skleroze

* Pasaule ir vismaz 2.9 miljoni multiplas sklerozes pacientu
» Latvija Sobrid kopuma registreéti vairak ka 2000 pacientu
 Autoimuna saslimSana

« Multipla skleroze rodas genétisku un vides faktoru

mijiedarbibas rezultata, ar to parasti saslimst 20-40 gadu

vecuma
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Finnmark and Troms 1993 73.0100,000

s

Mordland County 2010 182.4/100,000

Mord-Trandelag County 2000 163.6/100,000

. Oppland County 2002 185.6/100,000
Hordaland County 2003 15008/ 100,000 £

Oslo County 1995 136.0/100,000

Vestfold County 1983 86.4/100.000

West-fgder County 2007 180,100,000

Benjaminsen, E., Olavsen, J., Karlberg, M. et al. Multiple sclerosis in the far north - incidence and prevalence in Nordland County, Norway, 1970-2010. BMC Neurol
14,226 (2014).



Multipla skleroze

* Multipla skleroze ir autoimuna slimiba, kas skar galvas

un muguras smadzenes
» Multipla sklerozes pamata ir mielina apvalka bojajums

* Trauceta impulsa parvade pa nerva Skiedram un rodas

neirologiski traucéjumi



DemielinizéjoSas CNS slimibas

Normal neuron

Cell body Myelin Merswe fibre
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Passape of messages along the axon

* Trauceta impulsa

parvade pa nerva i

Damagead myelin
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Skiedram un rodas

neirologiski traucéjumi
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Magnétiska rezonanse

* Multiplas sklerozes izraisitus bojajumus smadzenés var redzet tikai

magnétiskas rezonanses izmekléjuma
 Parasti ievada intravenozu kontrastvielu (kreatinins, GFA asinis)

« Kompjutera tomografijas vai rentgena izmekléjumos Sos peréklus

neredz!!!

» Peréklu diseminacija laika un telpa






Multiplas sklerozes simptomi

» Multiplas sklerozes simptomi var paradities un ar laiku izzust, bet

tie var but ari paliekosi!
» Atkarigi no vietas nervu sistéma, kura izveidojies peréklis
« Katram pacientam atskiriga simptomu kombinacija

 Lielakajai dalai pacientu — pastiprinats nogurums un karstuma

nepanesiba (pastiprinas simptomi, ari pie paaugstinatas kermena

temperaturas)



Multiplas sklerozes simptomi

Nejutigums, tirpSana rokas, kajas

Vajums rokas, kajas

Muskulu stivums (spasticitate)

Grutibas parvietoties, veikt kustibas

Redzes traucéjumi — neskaidra redze, sapes acu abolos, dubultosanas
Lidzsvara, koordinacijas traucéjumi

Galvas reibonis, nestabilitates sajuta

Sapes



Multiplas sklerozes simptomi

Miega traucéjumi

Urinacijas/veédera izejas traucéjumi
Seksualas funkcijas traucéjumi

Runas, riSanas trauc€jumi

Trauksme

Problémas ar atminu un koncentrésanos
Depresija, garastavokla svarstibas

Psedobulbars afekts — péksna nekontroléta raudasana, smiesanas



Recidiv@jo3i remit&josa norise

Selkundari progres&joia norise

Iekaisums —
BieZ iekaisuma reakcijas, Turpinis iekaisuma Retas iekaisuma reakcijas.
demielinizicija. aksonils reakcijas. pastaviga hroniska aksonila
bojajums, plasticitate un demielnizacija degenericija, ghoze
remiehnizicya
R L
Perivaskulars . . L -
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Recidivéjosi remitéjosa multipla
skleroze
RRMS

Nespéja

L

B Passindjums

[ | Slimibas aktivitate bez kliniska stavok]a
pasliktindjuma

Kliniska stavok]a pasliktindjums
(nepilniga atlabsana péc paasinajuma)

| | Kliniski stivokla stabilitite bez aktivitates

-

Slimibas aktivitate péc MR datiem

Avots: Lublin et al., 2014,

A




Paasinajums

Lielakajai dalai pacientu ar multiplo sklerozi slimibas sakuma ir RRMS,

arl1 SPMS var but ar paasinajumiem

Paasinajums — mielina apvalka iekaisums!!!

Jauni simptomi vai esoSu simptomu pasliktinaSanas

Simptomi vismaz 24 stundas bez infekcijas, paaugstinatas temperaturas
[lgums dazas dienas lidz daziem méneSiem

Pilniga vai daléja atjaunoSanas



ProgreséjoSa multipla skleroze
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W Aktivitate ar slimibas progresiju B Aktivitite ar slimThas progresiju
(paasindjums vai MR aktivitite) {paasindjums vai MR aktivitite)
W Aktivitate bez slimibas progresijas B Nav aktivitite. nav slimibas progresija
(paasinajums vai MR aktivitate) { stabilitite)
& Shimibas progresija bez aktivitates
W Slimibas progresija bez aktivitates
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" Jauna MR aktivitite * Jauna MR sktivitate
Avots: Lublin et al., 2014 Avots: Lublin et al., 2014
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EDSS

EDSS (EXPANDED DISABILITY STATUS SCALE)
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Pacienta cels

Multiplas sklerozes simptomi

Vizite pie gimenes arsta

Vizite pie neirologa

Magnétiska rezonanse — galvai, kakla, kruSu dalam ar i/v kontrastvielu
Lumbalpunkcija u.c. analizes

Citu specialistu konsultacijas — oftalmologs u.c.

Multiplas sklerozes specialistu konsilijs — diagnozes noteikSana un

terapijas nozimésSana ( visiem D vitamins!)




D vitamina imunmodulacija=IFN beta

125(OH),VD,
|
I | T,)-cell response } T,~cell activity
t Tgl-cell response (indirect effect)

Monocytes and Dendritic cells Effector or memory T cells B cells or ASCs
macrophages | Maturation 1 IL-2, IFNy, IL-17 | Proliferation
tIL-1 | MHC class lI | Cytotoxicity | 18G, 1gM production
t Proliferation | CD40, CD80, CD86 | Proliferation | Plasma-cell
t Cathelicidin ) IL-12 | CD4":CD8" T-cell ratio differentiation
t VOR, CYP278B1 t IL-10 t IL-4, IL-10 t VDR

generation

Mora J, Iwata M, von Andrian U. Vitamin effects on the immune system: vitamins A and D take centre stage. Nat Rev Immunol. 2008;8(9):685-698.



Neiroprotektivs efekts

B. blood

brain

---...____________* oligodendrocyte homeostatic
L + progenitor cell M1 phenotype microglia M2 phenotype
-7
oligodendrocyte
myelin

T MBP, T PLP expression

Sangha A, Quon M, Pfeffer G, Orton SM. The Role of Vitamin D in Neuroprotection in Multiple Sclerosis: An Update. Nutrients. 2023 Jun 30;15(13):2978.



D vitamins un MS attistibas risks

187 000 sieviesu

Petijuma laika 300 attistijas MS

Sievietes, kuras ar dietu uznéma vairak D vitaminu (~ 700 IU/diena) bija
par 33% zemaka MS incidence, salidzinot ar sievietém, kuras uznéma ar

dietu mazak D vitamina

Papildus diétai uznemot D vitaminu (= 400 IU/diena) risks samazinajas
par 41%

Augstaks 25(0OH)D limenis (neatkarigi no uznemsanas veida) samazina

MS attistibas risku

Munger K, Levin L, Hollis B, Howard N, Ascherio A. Serum 25-hydroxyvitamin D levels and risk of multiple sclerosis. JAMA. 2006;296(23):2832.



D vitamins un MS attistibas risks

* Analizéjot 7 miljonu ASV militarpersonu asins analizes

* 25(OH)D Iimenis > 100 nmol/L (40 ng/mL) bija saistits ar
par 62% zemaku MS attistibas risku

Munger K, Levin L, Hollis B, Howard N, Ascherio A. Serum 25-hydroxyvitamin D levels and risk of multiple sclerosis. JAMA. 2006;296(23):2832.



D vitamina limenis grutniecibas laika

 Somija 193 MS pacientiem tika analizéti mates asins paraugi

grutniecibas laika

 MS pacientu matém grutniecibas laika zemaks D vitamins,
salidzinot ar kontroles grupu [34.6 nmol/L (13.9 ng/mlL) vs.
37.5 nmol/L (15.0 ng/mL); P= 0.006]

* MS risks bija par 90% augstaks matém ar D vitamina deficitu
25(0OH)D < 30 nmol/L (12.0 ng/mL)|, salidzinot ar matém bez
deficita [relativais risks, 1.90; 95% CI, 1.20-3.01; P= 0.000]

Munger K, Aivo J, Hongell K, Soilu-H#nninen M, Surcel H, 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(5):515



D vitamins un MS paasinajuma risks
* Niderlande, 25(OH)D meérijumi ik péc 8 nedélam 73 MS pacientiem
* 58 pacientiem kopuma 139 paasinajumi
* Paasinajuma risks ievérojami zemaks pacientiem ar vidéju [50-
100 nmol/L (20-40 ng/mL)] un augstu [> 100 nmol/L
(> 40 ng/mL)] D vitamina limeni (vs. < 50 mol/L or 20 ng/mlL),

salidzinot ar MS pacientiem, kuriem bija zems D vitamina limenis

 Dubultojot D vitamina koncentraciju, MS paasinajuma risks
samazinajas par 27%

Runia T, Hop W, de Rijke Y, Buljevac D, Hintzen R. Lower serum vitamin D levels are associated with a higher relapse risk in multiple sclerosis. Neurology.
2012;79(3):261-266.



D vitamins un MS paasindjuma risks

1.2
@ : ’ Palielinot
2 0.8
e os 25(OH)D limeni
E ”e Qo Iidz 50 nmol/L
2 9 o -

0.2 paasinajuma

risks samazinas
0 20 40 60 80 100 120 140

25(0OH)D, nmol/iL HdZ 50%

Simpson S, Taylor B, Blizzard L, et al. Higher 25-hydroxyvitamin D is associated with lower relapse risk in MS. Ann Neurol. 2010;68(2):193-203.



MS bérnu vecuma

* 110 pacienti

* Pielidzinot dazadus faktorus (vecums, dzimums, etniska

piederiba, slimibas ilgums, arstéSana)

* 25(OH)D limena pieaugums par 10 ng/mkL (25 nmol/L)

bija saistits ar samazinatu paasinajuma risku par 34%

Mowry E, Krupp L, Milazzo M, et al. Vitamin D status is associated with relapse rate in pediatric-onset MS. Ann Neurol. 2010;67(5):618-624.



1.2

1

0.8

0.6

0.4

Incidence Rate Ratio

0.2

0
95% CI

p value (trend)

New T2 Lesions

0.006

0.5,1.0

D vitamins un MRI aktivitate

0.7,1.4

0.032

0.5,1.3

0.4,0.8

Gadolinium-Enhancing

0.2,1.1

Lesions

0.3, 2.1

“’!
o
~
=]

o
S
)
o

uintiles of Vitamin D (ng/mL
m Reference Quintile (<19.3)

® Quintile 2 (19.3-25.3)
Quintile 3 (25.4-30.2)
® Quintile 4 (30.3-37.2)

® Quintile 5 (37.3-110.7)

Katrs 25(OH)D
pleaugums par
10 ng/mL bija saistits
ar 15% zemaku jaunu
T2 peréklu risku un
par 32% zemaku
kontrastvielu krajosu

peréklu risku

Mowry E, Waubant E, McCulloch C, et al. Vitamin D status predicts new brain magnetic resonance imaging activity in multiple sclerosis. Ann Neurol.
2012;72(2):234-240.



D vitamins un smadzenu atrofija

* Katri 25 nmol/1 no 25(OH)D limena saistiti ar 7.8 ml pelekas vielas

tilpumu (95% CI 1.0, 14.6, P= 0.0295)
Whole Brain Atrophy in MS

Healthy control RR MS RRMS SP MS

........

BPF 0.89 BPF 0.84 BPF 0.80 BPF 0.70

IG. 8. Whole brain atrophy in MS as measured by brain parenchymal fraction (BPF) from Bakshi and colleagues. BPF is the ratio

Mowry E, Pelletier D, Gao Z, Howell M, Zamvil S, Waubant E. Vitamin D in clinically isolated syndrome: evidence for possible neuroprotection. Eur J Neurol.
2015;23(2):327-332.
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Ascherio A, Munger K, White R, et al. Vitamin D as an early predictor of multiple sclerosis activity and progression. JAMA Neurol. 2014;71(3):306-314.
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Multiple Sclerosis and Related Disorders, Volume 79, 2023



Randomized trial of daily high-dose vitamin D5 in
patients with RRMS receiving subcutaneous
interferon B-1a

Raymond Hupperts, PhD,* Joost Smolders, MD, PhD,* Reinhold Vieth, PhD, Trygve Holmey, PhD,
Kurt Marhardt, MD, Myriam Schluep, MD, Joep Killestein, PhD, Frederik Barkhof, MD,
Manolo Beelke, MD, PhD.¥ and Luigi M.E. Grimaldi, MD,* on behalf of the SOLAR Study Group

Nﬂamlﬂgrm 2019;93:¢1906-¢1916. doi: 10.1212/WNL.0000000000008445

— sc interferon B-1a/high-dose vitamin D,
— s¢ interferon B-1a/placebo
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Cholecalciferol in relapsing-remitting MS: A
randomized clinical trial (CHOLINE

William Camu, MD, PhD, Philippe Lehert, PhD, Charles Pierrot-Deseilligny, MD, Patrick Hautecoeur, MD,
Anne Besserve, MD, Anne-Sophie jean Deleglise, MD, Marianne Payet, MD, Eric Thouvenot, MD, PhD, and
Jean Claude Souberbielle, MD

Neurol Neuroimmunol Newroinflamm 2019;6:¢397. doi:10.1212/NXLO00O000000000597

*  Primary endpoint (ARR) not met

*  Among completers (n=45/45), observed reduction in:ARR, new T1
lesions/change in T1 lesion volume, change in EDSS

*  Under-enrollment/Under-powered

High-dose vitamin D5 supplementation in relapsing-remitting
multiple sclerosis: a randomised clinical trial

Sandra . Cassard,™ " Kathryn C. Fitzgerald,” Peiging Qlan,” Susan A. Emiich,” Christing |. Azeveds,” Andrew D. Geodman,™ Elizabeth A. Sugar,”
Daniel Pelletier “* Frmmanuelle Wanhant % and Filen M Moy

Treatment Arm == High Dose == Low Dose
100 eClinicalMedicine
2023;59: 101957

> o Published Online 13 April
g 2023
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Rekomendacijas

* Visiem MS pacientiem lietot D vitaminul!
* Sasniegt 60 — 80 ng/ml!

 Pacients: «Varbut es lietosu tikai D vitaminu?»
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