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Multiple Sclerosis
 Autoimmune demyelinating disease of central nervous system

 Affects young adults, onset typically 20-30yo

 Prevalence in US ~ 1 million

 White population at greater risk than black, Asian, but MS possible 
more severe in black population

Pathogenesis

 Initial trigger: unknown
 Plaques: invasion of inflammatory T cells, B 

cells, microglia

Unpredictable attacks which may or 
may not leave permanent deficits 
followed by periods of remission

85-90%

Progressive worsening of symptoms
with or without superimposed 
relapses

50-80%

Progressive course (PPMS): steady and 
irreversible worsening of symptoms and 
signs over >12 months

10%-15%

Course
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Clinical course

MRI

CIS

80-85%

10-15%

Sexual differences in MS

HORMONES
Estrogen

Progesterone
Androgens

REPRDUCTIVE 
FUNCTION

Puberty
Pregnancy

Menopause

GENETICS
Sex chromosomes

X/Y-linked transcripts
Epigenetics

Genomic imprints

IMMUNE RESPONSES
T cells
B cells

Microglia
Cytokines

Modified from Gilli et al. Front Neurol,2020

Sexual differences in MS
There is an increase in hormones during pregnancy

↑ IFN-γ
↑ IL-12
↑ TNF-α

Gilli et al. Front Neurol 2020

Effect of 
pregnancy on 
MS

• Historically , women with MS were discouraged from having children

• Late 1990 PRIMS ( Pregnancy in MS study) results changed classic dogma

- Relapse activity diminished during pregnancy compared to year pre-conception

- relapse activity increases postpartum

• The effect of pregnancy on MS onset is inconclusive with equal number of studies arguing 
for a beneficial effect or neutral effect.

• No harmful effect of pregnancy

• Multiple studies reported 14-31% of women experience a relapse in first 3 months postpartum

• Reasons for increased disease activity postpartum include abrupt drop in estrogen, 
progesterone, and glucocorticoids levels and rapid normalization of immune function to 
pre-pregnancy conditions.

• Immune reconstitution inflammatory syndrome-like phenomenon, secondary to rebound 
of pro-inflammatory cell types and functions as a consequence of fetal and placental delivery

Effect of 
puerperium on 
MS

• Risk factors that may predict postpartum relapse:
- a high relapse rate pre-conception
- relapses during pregnancy
- higher disability status
- no pre-conception DMT

Ysrraelit&Correale, Immunology 2018
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• Effects of pregnancy on disability levels in MS remain controversial. 
Given the beneficial effect of pregnancy on relapse rates and on inflammatory changes, 
it could afford protection against relapse-related disability. 

• In a cohort of 2466 patients followed for 10 years, more pregnancies were independently 
associated with lower disability scores

• Studies have shown no effect of pregnancy on permanent disability scores

• Currently available data do not provide convincing evidence that there is a significant 
beneficial effect of pregnancy on long-term disability, although it does seem clear that 
pregnancy does not increase risk of secondary progression

Effect of 
pregnancy on 
disability

Breastfeeding in MS

• Prolactin (PRL), oxytocin, progesterone, and glucocorticoids all increase during breastfeeding

• Maternal health benefits from breast-feeding

• Breastfeeding is recommended for most women with MS as it is not harmful and does not 
increase the risk of postpartum relapses 
(even when compared with women who resume MS treatment)

• Studies have reported 37-43% lower rate of postpartum relapse with exclusive breastfeeding. 
It appears to be time-limited, in the first 6 months postpartum

Fertility and multiple sclerosis

• There are no clear data to indicate that women experiencing MS suffer impaired fertility

• Because general infertility rates are 10–20% for couples in western countries, infertility in 
women with MS may represent co-occurrence

• Assisted reproductive technology (ART) has generated a rise in the number of live births. 
This generally involves the use of hormone therapy including: gonadotropin releasing hormone 
(GnRH) agonists or antagonists, follicle-stimulating hormone (FSH), luteinizing hormone (LH), 
human chorionic gonadotropin and/or progesterone to induce ovulation or to assist implantation

• Several studies have reported an increase in annualized relapse rates after ART use, 
especially in women treated with GnRH agonists. This is unclear since the effect was seen 
only in women with higher pre-pregnancy relapse rate in whom the fertility treatment was 
unsuccessful.

• It would seem prudent to recommend caution when women with MS undergo ART and 
monitor carefully for intervention as necessary

Hormonal contraceptives in MS

• Inconclusive data on risk of developing MS with oral contraceptive use

• Most epidemiological evidence has not found a negative effect on MS and some studies 
even suggest a positive effect, not only on symptoms but also on MRI activity 
and on progression of disability

• With most of MS drugs, patients should use contraception

• Some drugs used for MS symptoms ( carbamazepine, modafinil) may reduce their 
effectiveness at preventing pregnancy

Prepregnancy Counseling
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• Neuroaxonal damage starts early in RRMS

• Early intervention with DMTs has been shown to reduce/delay long-term disability

• With the increase in availability of highly active disease modifying drugs to 
control MS, the benefits associated with early treatment appear to be increasing

• Early treatment causes a dilemma when women with MS want to become pregnant 
while taking DMTs. 

• The majority of DMTs are category C for use in pregnancy:
“ risk not ruled out”. No studies in humans

• Pharmacological companies maintain internal databases with data on drug exposure 
during pregnancy. Most recorded pregnancies have first trimester exposure to the drug

Disease- modifying therapies (DMTs)

Disease- modifying therapies (DMTs)

First line therapies Highly active therapies Induction therapies

Copaxone
IFN-B

Teriflunomide
Dimethyl 
fumarate

First line injectable     First line oral

Natalizumab
S1P receptor
Ocrelizumab
Ofatumumab

Alemtuzumab
Cladribine

2021

X Ofatumumab
(Kesimpta)

Ponisimod
(Ponvory)

Ozanimod
(Zeposia)

Pregnancy planning for women with MS depends on 
severity of their MS and current DMT

Effect of DMTs on fertility- no studies in humans

Klorz et al. Ther Adv Neurol Disor 2019;12:1-31

Disease- modifying drugs 
and pregnancy

Interferon beta 1B, Glatiramer acetate

• Do not interact with hormonal contraception
• No evidence of reduced fertility in human studies
• No evidence of increased malformation or miscarriage rate
• Safe to continue these treatments at least up until conception
• Copaxone holds a license to use in pregnancy ( is category B)
• As relapse rates falls during pregnancy, continuing treatment during 

pregnancy may be unnecessary for most women
• If IFNB/GA stopped during pregnancy, they will take several months

to reach full efficacy when restarted so may not reduce relapse rate 
during first few months postpartum

• GA should be prescribed during breastfeeding only if benefit outweighs
the risk

• IFNB not FDA approved while breastfeeding
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Oral disease- modifying drugs and pregnancy Infusion disease- modifying drugs and pregnancy

DMT Wash out 
recommended

Use during pregnancy

Glatiramer
Interferon beta

None May continue until positive 
pregnancy test, or if more 
active continue during 
pregnancy

Dimethyl fumarate None Stop with contraception or 
upon positive pregnancy test

Natalizumab None May stop with positive 
pregnancy test, or if highly 
active continue in pregnancy 
every 8 weeks and last dose 
~34 weeks

Siponimod 10 days contraindicated

Fingolimod 2 months contraindicated

Ozanimod 3 months contraindicated

Ponesimod 1 week contraindicated

DMT Wash out 
recommended

Use during pregnancy

Teriflunomide 8-24 months
Use accelerated 
elimination (serum 
level <0.02mg/L twice, 
2 weeks apart)

contraindicated

Cladribine 6 months from last 
treatment

contraindicated

Ocrelizumab/Rituximab 1-3 months after last 
dose (6 per FDA label)

Discontinue in pregnancy

Ofatumumab Probably the same as 
ocrelizumab

Discontinue in pregnancy

Alemtuzumab 4 months contraindicated

• Even if women accidentally become pregnant while on potentially “dangerous” DMTs, most embryos 
will develop normal based on current knowledge

• An elective termination per se is not recommended

Risk of rebound relapse

• Rebound relapse can occur in more than 40% of patients in the year
following cessation of fingolimod and natalizumab

• Sometimes relapses can be severe

• Severe rebound relapses during pregnancy have been reported as 
early as 1 month after stopping fingolimod and 3-4 months after 
stopping natalizumab

• Switching to rituximab/ocrelizumab before stopping birth control, can
prevent rebound activity. Can discontinue contraception ≥ 4 weeks
after last infusion.

• Rebound relapses in pregnancy are treatable: steroid and if 
steroid-refractory plasma exchange

DMTs and breastfeeding

• Not FDA approved currently

• Glatiramer, interferon beta probably compatible. Interferon 
approved in Europe while breastfeeding

• Natalizumab, ocrelizumab, alemtuzumab probably compatible

• Dimethyl fumarate, S1P receptor modulators, teriflunomide,
cladribine not compatible
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Relapse treatment during pregnancy and 
breastfeeding

• Short course of high-dose methylprednisolone are the preferred 
first-line treatment for significant relapses

• Slight increased risk of cleft palate and low birth weight with corticosteroid
exposure

• Very small amounts of methylprednisolone are detectable in breast milk,
declining rapidly 12 hours after infusion

• For disabling steroid-refractory relapses: plasma exchange 

MS treatment postpartum

• There is increased risk for postpartum relapse

• Women who do not plan on breastfeeding should resume DMTs 
within 2-4 weeks postpartum

• For women with more active MS and higher risk of postpartum
relapses, the benefit of both breastfeeding and using injectables
or monoclonal antibodies DMT’s may outweigh theoretical
risk to infant

• If relapses occur postpartum, corticosteroids are first line treatment.

• Methylprednisolone can be used during breastfeeding

Symptomatic treatment of MS
and pregnancy

• Many women with MS report improved symptoms during pregnancy

• Most women do not require significant pharmacological management

• Multidisciplinary approach may be needed: psychologist, psychiatrist,
physical therapist, pelvic floor specialist

• In general symptomatic treatment is stopped during pregnancy
However, if needed drugs should be used at minimum effective dose for
as short time as possible and requires Obgyn clearance

• Avoid: topiramate, methylphenidate, modafinil, carbamazepine

MS, pregnancy and COVID-19
• Symptomatic viral infections have been associated

with both clinical definitive relapses and pseudo-exacerbations 

• MS patients are  no more likely to develop COVID-19 or to 
become severely ill or die from the infection than the 
general population ( ongoing registries).

• There is no current data to confirm or refute any association 
between COVID-19 infection and increased MS relapse rate
during pregnancy or post-partum

• No specific recommendations in relation to COVID19 vaccine
for pregnant women with MS than general population

• NMSS
“None of the available vaccines contain live virus and the vaccines will 

not cause COVID-19. The vaccines are not likely to trigger an MS relapse 
or have any impact on long-term disease progression.
There is no reason to expect any COVID-19 vaccine to affect fertility”

Summary

Robson et al. Pract. Neurol 2019
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Thank you
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