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Multiple Sclerosis and Pregnancy: Experience in Our Department and a Review of the Literature

Yuko SHIMIZU
Department of Neurology, Tokyo Women's Medical University School of Medicine

Multiple sclerosis (MS) is a chronic demyelinating inflammatory disease of the central nervous system. Gen-

erally, development of MS is during the childbearing age. Therefore, pregnancy and delivery are major issues in

patients with MS. The Pregnancy In Multiple Sclerosis (PRIMS) Study reported that the annual relapse rate de-

creases during pregnancy and increases during the first 3 months after delivery. Interferon-B (IFN) therapy is

usually discontinued prior to pregnancy. IFNB exposure is related to lower birth weight, shorter mean birth

length, and preterm birth, but not to cesarean delivery, congenital anomalies, spontaneous abortion, or develop-

mental abnormalities. Recently, for therapy for MS, IFNB, as well as other new agents, are used before preg-

nancy, but the effect of exposure of these medicines on the fetus is unknown. In this article, we describe the lat-

est knowledge and our experience with 15 pregnant MS patients. We also discuss current recommendations re-

garding the safety of IFNB. Fingolimod, an oral agent approved for the treatment of relapsing forms of MS, is

teratogenic in rats. There is limited information on the safety of fingolimod in pregnancy. Further studies are re-

quired to determine the potential risks associated with preconception and in utero disease-modifying-drug expo-

sure in patients with MS.
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5 LA (multiple sclerosis : MS) &, &
HRRBOREBN LT REMRERATH Y, BES
BHIE 20~40 AT, 4R - HEDSTRE R R — BT
5H MSIZBWT, REZRET LT A AL V28
K45 1B A L S— THIK (Thl #if2) % inter-
leukin (IL)-17 BP0 T Ml (Thl7 Hif2) H3ITH#
L, MiRIEVERHOY A MO A Y E2BEAT S 2RI~V
28— T i (Th2 fifE) 2METLTwAHZ EARA
HEICHBLCWALEEZ LN TWA™, —#IC
R OBETIE, A AL YRR s Ve
EOFNVEZZEY, BBICH L TRIEERVH S,
Th2~® ¥ 7 MR REHETHMAE (regulatory T
cells : Treg) 2SHEMTAZLICLVRIREZET S
VAT ADHENLT B, L72d%o T MS OFRMIEHE

SEERPPHE KT L, R IIRBIIRET 525,
HE% 3 7 FITBEREFRDE 2L EPREHT
HbH. MSBETIX, HIRFIC interferon-f (IFNB)
DEFEEZITTCOIHELE L, BEANOWEEED
BEOHEIBEZSND. FRTIEMS O - H
EHICOWTHERA 2 50 REOM R R T
5.

1. REZNBSE, S A MS BEOHE - TR
KHIT2EEURY

R O ARCIE, 114, IL-10 2 EDH A b AA
Y& Treg, TA MO ViR EOLEFRIVE VHIE
BAL, BRZHEMELZVWEIREERVE . HE
POGWT AFEEDTA PAA YRZA ATV
EOFRNVEZDHED, BERATIRY A ML N5
VAN Thl H 5 Th2 7 b L, Thl7 ZET,
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Fig. 1 MS and immune system of Thl, Th2, Th17 and Treg
MS:; multiple sclerosis, Thl; type 1 helper T cells, ThZ; type 2 helper T cells, Th17; type 17

helper T cells, Treg; regulatory T cells.

Modified and cited of reference 2 (Saito S et al. Am ] Reprod Immunol 63; 601-610, 2010).

Treg 37T (F2EAE) 5% L72AoTMS
T3, IR EHAOREFEESIF S D 2 L
WZE Y RET AV (Fig 1).

BREME MS (relapsing-remitting MS : RRMS)
DR - BEIZE D %) FRY A7 Zial L72KH
12k — MAFZE (The pregnancy in Multiple Sclero-
sis Study @ The PRIMS study) ¥ X 2, FEFIREA
rarybuo—nE LCHEHBREEZHELZSE,
TR AT O FIGE BRI 0.7, IR 1 =E/ 05,
TEAREE 2 =R 0.6, fEHRSE 3 =212 02 & EH
WWIRTF 455, HEHS » ARFRENI2LAE
WZHEINTAZ EARE L. TOBRBERRIIFHELIC
KTFL, HERFOFBEREIIIERN L 7%
b, X, BREOMRTIRIERY A7 X ER 3~
6 » A &G SNTWD". EIRATIC MS O EIHE
BrECEEIIHER3 » BOBREI AZPEL &
BIEBMOENTVEY, L7zhoT, 20 &) = E
FAIIIRATICEE L B LR OZE(b 2 K5 2 &
PEBHOBRETHIIOLNS.

Table 1 (24%} T RRMS #4515 Bl % F & D7z,
MS O FIFEEERG L 230+ 6.34 7%, TIRTFHER
13 309+427 5%, MEARATIC IFNB E# % #ifT L Tw
72DX 15 B 8 B, 4EHR - HEIZHE D HHIE 36
T, ZOH) L 2PNPWER3 » A, 1HITHERG
#ATHo7z.

EFI 1 2l REBEATHROBRERKTEHE L 724
HARERIR. 22 5%, A THURE, HSITHEEZ &L

RRMS & Zl. Li#g, £ 1 MOBEE THER L T,
MRI Tid, JHER, SARE MIBEICZ R T ABRERE 2R
W7z (Fig. 2). BEAMHEETH Y IFNB Q@ TH -
7o, ZRELOLORGIEREGDE Tz 29
B, MRL, WMBIEESRTREXMELL. BR
RPERETHEILZILTHY, BEARI T2,
HEE 2 » AEBICEHMBREAREL, A704 FX
U AT, 30 /% C IFNBLb BtG. Lk, B3
HRELTWS, HEH3 » HUNTHELH#
RBITH 5.

AEG 2 1 19 5%, MR TRIE. FRBEERICD
RER ROz, 24 7%, EHRMBRTHRE, 25K, A
Rk s s Thl UMTORERE CHMREARL XA T
0 A RSOV AFECHEIR 27 5%, ARMRREBRL
FAERICHTIRIIBE. 2058, B—F R HELANME
%6 » A CHRBEICHRET TRICEEOREL, <
T a4 B2V AETER. UBEELZ(RELT
Wwa,

FR2BIOEFEOEREOERE, OFIRITNIERS
LTHBY, MBEPLEL TV o7zl E, OFR
FRVELTBYAELRSIZIFNBEEOBEILT
ol BREFLEL TV OBELZRBTE
ol b, QFREFICLEANLA, HET
bNA. HRIEFINIIHER3 » B A hay
VRHA N AA UHIRRI ORI &0, HiRAR
DTh2 7 b5 Thl ¥ 7 "b ELD L HER
BHIZHERTAERO O EOTH A, EBENIL
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Table 1 Characteristics of patients with pregnant MS in our department

Duration

Terated Relapsing .
P Type oo gl Aweat oo dwing SR MM EDSS . EDSS
tient of MS disease Drégnancy ., ,.whorn € year with ClIVETY  newborn elore ter
before (year old) . before . pregnancy delivery
(vear old) infant pregnancy infant
pregnancy (weeks) ~ Pregnancy
1 RR 21 - 29 - + PP1 natural normal 2 2
delivery
2 RR 19 - 27 - + pPP2 natural normal 1 1
delivery
3 RR 25 = 31 - - - natural normal 1 1
delivery
4 RR 32 - 35 - - - natural normal 1 1
delivery
5 RR 20 - 25 - - - natural normal 0 0
delivery
6 RR 32 - 39 - - - natural normal 3 3
delivery
7 RR 23 - 25 - - - natural normal 0 0
delivery
8 RR 9 + 31 - - PPl natural normal 55 55
delivery
9 RR 22 + 34 12 - - natural normal 2.5 25
delivery
10 RR 15 + 27 4 - - natural normal 1 1
delivery
11 RR 23 + 31 11 - - cesarean  normal 1 1
section
12 RR 22 + 30 4 - - natural lower birth 0 0
delivery weight
13 RR 24 + 29 - - - natural lower birth 0 0
delivery  weight
14 RR 25 + 33 - - - natural normal 2 2
delivery
15 RR 33 + 38 - - - natural  normal 1 1
delivery
mean = SD 230+6.34 309+427 775+435 140+147 140+147

DP1; during pregnancy first trimester, DP2; during pregnancy second trimester, EDSS; Expanded Disability Status Scale of Kurtz-
ke, IFNB; interferon-B, MS; multiple sclerosis, PP1; the first 3 months postpartum, PP2; the second 3 months postpartum, RR; relaps-

ing remitting.

BOVAZPEL BB L, MSDEROKEEHTH
LHWEFHE, BR, BRARZEICIBZAMLVR
TIERDVEBLL, —BICERITER L 25 HE
HsHBHDT, BEBOBRICOWTIE, BEBX
UREE BEARHCEHELAEVYR—F - 79 V2T
TBLLEPH 5.

2. IFNB DRREADEE
HERTEBERL T A WRERDOD 5 BEITIE
IFNB iZ35=C, IFNB 2% 5- L T\ 5 BF I3
OREPLETH DY, L LEENICHESIZ
IFNB 2 L CWERIICEBRT A2 EEINT
v, IFNB & R 3 » ABLL E&EG L Tw
TR 2 & — MFZEORERTIZY, IFNB BRHEREL
BERHREE L LB L, FIH A RAE A BEICEAE
HT, il - FEEORERIARIIBMETH - 7.
YEde, TFNB Z ke 3 » AL REE&E L Tw

7e¥ity, RHAEREIR, WE - BEDV AT DEAL
AU REMARIR I N, F7:, FHEIRIAT T
IFNB IZHEEE LTz BERE L, HRIRAIIC 1 » H 2
FIFNB ik L7z BEREB L MR EE CHER L
72HFZE T, IFNR BB B O HIAERE L, IFNB H Ik
BERREIRL VIERERETH o 7205, ROREIIE
BThol:, HFRICHZ THRLLEBIFNBZ 1 2
AU LEHIETHIERORZEICEEZ RIS HEWTH
ArHLEZOLND.

YR CTRER L72ERI D) B, BREIHEIRIIC
IFNB 2 L Tz mEpliL 4 BB L TB Y (i
B 9~12), #FIF~ O IFNB O #F ik I 3 1 5% 4 i
775+43538) T, Wb EEH AR, ELHIZ
IFNB #HIE L7z, 4Bl09 b, 3HNIEF 58, 1
BICHEYR, 33BN EHMAAERE, 1O KA
KRERTH o728, 2FTHEE - BHIXEETH-o
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Fig. 2 MRI (brain and spinal cords) of patient 2 at relapsing phase
A: T2-weighted axial image of the brain. The many plaques were showed in white matter
and periventricular lesions.
B: T2-weighted sagittal image of the cervical spinal cord.
C: T2-weighted sagittal image of the thoratic spinal cord.
The demyelinating lesions in the spinal cords were high intensity area (arrow).

72 (Table 1). TELZ, #F4R 12 8 F THEREIZ IFNB
PR L COWIERFIRRT 5.

FEBI 3 : 22 7%, BERICOTVARE L AR
B 29 5%, A PIRRRE A X /2L, BEEP MRI TEH
G fRMa N, 30, SRERETEIREL, MS
LM ENATOA 2OV AT, IFNBla i
A L7z, DEERE 2 CERBM. 335, IFNBla
BETICHIRICERN &, 7272 B0 IFNBla 2 1E, &
OB TR 12 BTh o 72, 34 5%, WHEESH T
f R & W A DD IFNBla i 529, 35
B, HE9 » ARICW LR O LU e InE B E
HHIHE, EHMOBHETH Y A7 04 B2V 2 TR
BAMTHICIFNBlaBmHL, HAEFREZ(ZEL
T,

IFNB DEIRADEEIZ OV TEH 4 8L LTI
IFNB B & ik s L I IFNBEHEEEZ LT
IR GERGERE) &, ZHh 4B % B2 T IFN 2%
Hahz-utiz 88 B (BRER @ FHOBRZEMM 416+
58 A (#iPH : —4~4138))IZB W THEERR Z LK
L7 essE s 5. 74 0—7 v 7EIM P (GFY
214F), BEELBOCHEEIHE, BH M, HEORYE
BB I adol. L L, IFNBBER TIHER
AREREBEIRDO) A7 PEEICE - 72 TFNB
OEWE4ET TOBRBEIHNBENEZETH o722 &b

SIERBEESEOBE Y MS BE T, FEEERY
EB= ) T L, HIRDHIRRE, 7272510 IFNB
HET A E S BRIRFO—2ICh 2 THA ) &k
NTWAY, T LidHRAEIE$ 2 MS O %
BEICBOWTHEELZITANL O LEDODOFIIT L%
B1ZA.

F2H o a3k — MFFET, MRS IFNB ISR
LTCWGa, EBREHOERFEE L TRE, K
HWAKER, BEEOU X7 IEBEICED 12,
FREBHORE) AT IZE I ol VI G
Hd Y (Table 2)”, MEHRFIEFERIC IENB IZHESE L
TWzBEIE, 72725 IFNB & ik L, iEgRe
® IFNB DR IB~OBREIMEHAKEE KR, B
FEOVAZEEL 5D, EREFESLEERED
) AZIEE TG SRR WS & & BT THICH
L, HIROFZBIZOWTIZFER AR, MS #2812
DB TITHBEAREMEORREM I EPKET
Hb.

3. MS ERILICLZEBHOBETICOVT

BIZHE LT MS OBFETFHRRzD 5 Z &2
Hah, ER2 » ARBALEZETIE, BILLE
WEELRELT, AEICEREMRLSLTEBY, &
AV EEROBERE T ICEEL T A IR ITRE S
N7, 323 X 5 MS OFRING ORRE L, 21
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Table 2 Prospective cohot studies between IFNP exposed unexpected mothers with MS

Duration of exposure of IFNP (4-9 weeks) n=761

Outcome
Increased risk Evidence Quality OR (95% CI) or p value
Spontaneous abortion no Good 1.08 (0.40-2.89)
Cesarean delivery no Good 0.84 (0.49-1.44)
Low birth weight (>2,500 g) no Good 1.14 (0.41-3.15)
Lower birth weight, mean yes Good p<0.0001
Preterm birth (>37 weeks) yes Good 2.11 (1.18-3.78)
Shorter birth length, mean yes Good p<0.0001
Congenital anomaly yes Fair 09 (0.17-2.88)

CIL confidence interval, IFNB; interferon-B, OR; odds ratio, MS; multiple sclerosis.
Modified and cited of reference 12 (Lu E et al. Neurology 79: 1130-1135, 2012).

£ 0 BHR®D IFN-y A CD4 MBASIE R L XV 7
Y pro-inflammatory response 23T 5 720 L #
BLTwE. FHLE22 AUET>TWAEIZ2 »
ARMOR L Y EROBRFIIMEI - 0 FEER
2L, HRRICREL TWABRIE, HIRMICHER
LTWBRBICHRTRIAEZ S Z 2 EM»H Y, #
IRETICAE 2 M EBER L W BB HER R LI
IFNB # R L Tk 02 5. AR
IFNB AP IR TH Y. 208, BAZ2 52
TVWBRBBIIALAZSZTVWBRHE LY MS OE
B OBRRIIED o 228, HIRET - FRFP ORE
DEFACPEFBHOBRERETIZEEL Tzl w
I IFRED L SN wIRICR X, BIAMS O
BHOBREEZETSELZLIEIMILZLITH
5. FRICHEIRRD - IR ISRBIEEIME SR 2o 7B
HiL, BAEEET S h, HEAFINC IFNB % HH
ThHY, BEOGELEBRHNOBR A 2ET 2
THRD B TR DL H. MS ERILOMEIZ, MS
DFIRELT - PHROBEILLIEFICEETH Y,
SHROKBELTAERIR - NELIATHS.
4. MSOBEPSSIFhARE, BEHBDOMS
DEITICOWVT

MS OR#E» S 9 FhiF o HAERAE, FHEH
BIEET, ERXUFEOERLBEAEEDLY
WO L L, Bk L7z &9, EBHERICERD
VYA DBEL BT L, MSOERDHEHTH L5
WHE, BE, EBRARZEICLDA N VAT
RPBALL, —HRHICEESREIIRZLZ LD 5
DT, HEHEOYR— MU EZEZ Z2LES D 5.
AR - EED MS AT HEHAGEOBRER ICHE
WEEZ RITT I Lid R, BEBEEE (Expanded
Disability Status Scale of Kurtzke : EDSS) TH#:47
D60ICESL T TOHMA, HERER LT SE, H

EREERD D IF20F LI RBRICE D, HERRYTD
B39 BERHIFPHRICEVEE Y Bz 2, LIRS IE
FEBRECTREE DI D A H R,

LR CTRER L 72 MS i@ 15 w0 ) B, 14461T
WRIER 50, 1 P EYWRTH - 72 IR %k
REHFRITR L, 136ICEFEE, 2 5 CEBAERK
BERTHo 72, 2B THRE - REXEETHo 7.
F 72 &6 B\ T EDSS O F¥ME % HIRRT# T
B L7225 1402147 EAETH o7z ThETOH
HLFEREIC, ABRBIIBWTD R - HEIX MS 0
FHRICEZBIIRIZTS e h o7z (Table 1).

5, BOKREE 74 JUEROERBADEE

74 T E RIVERT B SIPZARIE, B5RAE
FOMERKICEET LI LBMENTWBEY,
011 2HFTCOERANNDOMS BEEZNHR L L7
T4 3 E FERRABOKRTIX, 74 TV E
FHEF O 50 B 19 BIASHEE L £ O HERIE
17 BUZIEHHA R, 1 Pl A BRI E &,
1 Bl s (SRR O BEZEE oK) CTHE 2 Hi%
WL, 6 Bl EARERE, 14 BIE A THE Q1 #lid
7 7 0 —PUERE & e R CBEIR ), 11 Bl IR
BHTH LY. ThITIHE SNSRI, £X
PR B 1B, EEEELR, 77 u—NEE L
BB 3BITH Y, HE~OREMIIELIN T
W, FOROEREZIZERL TV ATREDS
BIRANOT 53 TH 5. MR EE R MR
LTIERE~DY 27 23R L, &5 BREHNIER
LTwinwZe, KGR B L UKREFIE2 2 A
BETEHRET L LD ICHETLIULEND L. 108,
BEPEG% 2 7 A OBENLELREBRIEE, 7414 ¥
T FIGHEHRPERA»EL (6~9 ), #5Hik%E
DAEFN DA S DHRIIIRET2 » Ar0 55
EVHY, TOMICARFN X BBE~OBIEH Y A
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IR ATRENEDELLTHEYY. 2T v
MZBWTIHTICRBITT A L PHEREN TS
W, ARG HIIIFLE BT 5P, MS BEICHT
57 43U E NOMHER - BRANOREMIZIEZEH
T HIEROERPFINL.
BbHiJIC

MS DFSFEER IR - MET R FEE s —80y
5. MS EIHRIZBT 2 REBOALIE, BRI 5
FIEBEALE & MS ORI KRB LET S 7
D, FRBIIC 2 B IS VWERFIZFEF IR 2 5.
LoL, HEHS» AIERBIAIFES 25T L
WEMTHSL, HEBROBREEZFHT 5720123
AT R BN EU L RESEH I LPER
Thb BEEEOEHEEILIFNRIEELFHIEL,
R EESY, RELSBEIER 1 » AR
IENB Z kT ZBRIE~ORBII 2w &, KR
EENAB A ICEROE=S ) ¥ T &2TV,
TIRASHB L5722 5b1chbEd5 2 EBBETDH
b, BRIOBEED7 4 TV EFIZOWTIE, EE

RARMREA 3PIRE SN TV B0 - B

NOREWIZOWT RS BRDEBRDERDPTELN
5.

AR IE A EE OREGBREHAERHBHE O
WPz 2T T 2.

AR 3 & FRARFORER 1 72 .
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