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Abstract
Purpose of Review
Lack of consistent data and guidance have led to variations between clinicians in the management
of pregnancy in women withmultiple sclerosis (MS). Pregnant and/or lactating women are often
excluded from clinical trials conducted in MS, and thus, the labeling for most disease-modifying
therapies (DMTs) excludes use during pregnancy. This has led to heterogeneity in interpretation
and labeling regarding the safety of DMTs during pregnancy and lactation and the required
preconception washout periods. This review identifies key themes where there is conflicting
information surrounding family planning and pregnancy in MS, focusing on the most common
discussion points between physicians and patients during preconception planning, pregnancy,
postpartum, and lactation. The goal was to inform the patient-physician conversation and provide
best practice recommendations based on expert clinical expertise and experience.

Recent Findings
We outline the latest evidence-based data for DMT use during pregnancy and lactation, the
effect of MS on fertility and fertility treatments, the risk of adverse pregnancy and delivery
outcomes, the risk of postpartum relapse, and immunization and clinical imaging safety during
pregnancy and breastfeeding.

Summary
Management of family planning and pregnancy in patients with MS requires the most current
information. Health care providers should discuss family planning early and frequently with
patients with MS, and partners where practicable. Because management of pregnant people
with MS will often require a risk/benefit analysis of their needs, shared decision-making in
family planning discussions is emphasized. Additional data are needed for specific and un-
derrepresented populations with MS (e.g., single parents or those from the LGBTQ+ com-
munity) and those at risk of racial and socioeconomic disparities in care. Pregnancy registries
and the design and conduct of clinical trials focused on pregnant and lactating patients should
provide additional data to guide the ongoing management of patients with MS.

Introduction
Multiple sclerosis (MS) is typically diagnosed between the ages of 20 and 50 years.e1 Because most
patients with MS are women (approximately 70%), diagnosis often coincides with patients’
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reproductive years.e1 Historically, women with MS have been
discouraged from pregnancy;e2,e3 however, evidence suggests that
pregnancy does not adversely affect the long-term course of MS
and may even have a beneficial effect in MS, with overall better
MS outcomes in patients who have been pregnant comparedwith
thosewho have not.1 In the short term, pregnant womenwithMS
often experience a substantial reduction in relapse rates, especially
in the third trimester.e4 However, risk of postpartum disease re-
bound requires consideration and careful management. An in-
creased risk of infection and preterm birth was noted in a study of

3,875 pregnant women withMS in US databases, with an unclear
association between this risk and the use of disease-modifying
therapies (DMTs); however, other pregnancy or fetal complica-
tions were not elevated in pregnant women with MS.e5

Although treatment paradigms in MS have evolved rapidly over
the past decade, pregnant and lactating women have been ex-
cluded from phase 3 trials, and labeling for DMTs precludes
their use during pregnancy (Figure 1; additional details are
summarized in eTable 1, links.lww.com/CPJ/A500). Pregnancy

Figure 1 US FDA/EMA Guidelines for DMT Use During Pregnancy

*See eTable 1 (links.lww.com/CPJ/
A500) for further details and Health
Canada guidelines. *Color coding re-
presents the authors’ interpretation
of agency guidelines and literature to
date. Green cells indicate that the
DMT can be used during pregnancy;
yellow cells indicate that the DMT
may be used based on the balance of
benefit and risk; red cells indicate that
the DMT should not be used during
pregnancy. DMT = disease-modifying
therapy; EMA = European Medicines
Agency; US FDA = US Food and Drug
Administration; S1P = sphingosine-1-
phosphate.

2 Neurology: Clinical Practice | Volume 14, Number 2 | April 2024 Neurology.org/CP

http://links.lww.com/CPJ/A500
http://links.lww.com/CPJ/A500
http://links.lww.com/CPJ/A500
http://neurology.org/cp


safety evidence is often based on real-world data originating from
pharmaceutical company postmarketing registries or claims
databases.e5-e7 For some treatments, real-world data are often
borrowed from other indications. For example, the pyrimidine
synthesis inhibitor leflunomide, whose activemetabolite is theMS
DMT teriflunomide, is indicated for the treatment of rheumatoid
arthritis. The safety of teriflunomide use during pregnancy,
which is contraindicated, has been informed by pregnancy data
from leflunomide.e8 Despite this, using DMTs to better control
disease in young women, along with active treatment of patients
prepregnancy, intrapregnancy, and postpregnancy, has resulted in
a significant improvement in outcomes, with a decrease in the risk
of disability, an improvement in quality of life, and more auton-
omy for pregnancy planning for women living with MS.e4,e9,e10

In the past, an “escalation” treatment strategy has been used in
MS.e11 With this approach, moderate-efficacy therapies with low
side effect profiles are initiated early. If these therapies prove
ineffective, treatment then escalates to high-efficacy therapies
(HETs).e11 Notably, there is growing evidence supporting early
initiation of HET for disease control instead.2-5 HET includes
“induction” therapies (alemtuzumab, cladribine); lymphocyte
trafficking therapies, including natalizumab and sphingosine-1-
phosphate (S1P) receptor modulators (fingolimod, ozanimod,
ponesimod, and siponimod); and B-cell–depleting therapies
(ocrelizumab, ofatumumab, rituximab [used off-label for MS],
and ublituximab). HET seems to represent a particularly effective
way of managing inflammatory activity before and after preg-
nancy. It can therefore be expected that women with MS of
childbearing potential will increasingly receive HETs as first-line
therapy, and it is critical to educate clinicians about the safety of
these medications during gestation and lactation.

Incomplete data have led to a lack of adequate guidance on how to
best manage people of childbearing age with MS. The physician-
patient conversation is essential formaking individualized treatment
decisions andmust include the prepregnancy (planning in advance
for anticipations of future pregnancies), pregnancy (whetherfirst or
subsequent pregnancy), lactation, and postpartum periods.e12,e13

The objective of this review was to inform the physician-patient
conversation by clarifying recommendations and addressing con-
flicting evidence around family planning and pregnancy in women
with MS, outlining the latest evidence-based data. We discuss the
management of cisgendered women only because there is cur-
rently a lack of knowledge surrounding pregnancy in gender-
diverse people withMS.We also provided an overview of the latest
recommendations in the United States, Europe, and Canada on
administration of DMTs in pregnancy and during breastfeeding.

Women of Childbearing Age Living
With MS
Dispelling Family Planning Myths: Informing
MS Treatment Selection
One of the key concerns regarding pregnancy in MS is patients
not starting or discontinuing their treatment during pregnancy.e14

Some studies suggest that <25% of women received DMTs
within 12 months before pregnancy.e15 Experts typically rec-
ommend that DMTs be initiated at diagnosis ofMS and clinical
stability should be established for ≥1 year before attempting to
conceive.e12,e13,e16 Early MS treatment may prevent long-term
neurologic disability, particularly when using a HET.5-7 Pre-
conception use of DMTs whose pharmacodynamic effects
outlast their pharmacokinetic effects (i.e., induction therapies
and B-cell–depleting therapies) may reduce the incidence of
relapses in the prepregnancy period while offering some pro-
tection from peripartum/postpartum relapses.8 However, fac-
tors such as advanced age, assisted reproductive technology
use, or secondary autoimmune disease also need to be taken
into account and can be a barrier to controlled timing of
pregnancy.

When deciding on an MS therapy, factors such as the need for
contraception, drug washout period, regulatory agency (US
Food and Drug Administration [FDA], European Medicines
Agency [EMA], Health Canada) guidelines, and safety in-
formation from clinical trials and pregnancy registries should be
considered (Figure 1; additional details are summarized in
eTable 1, links.lww.com/CPJ/A500). Some confusion around
the ideal timing between DMT discontinuation and concep-
tion exists due to differences between expert consensus state-
ments and (typically) a more conservative product labeling.
Furthermore, guidelines and recommendations may differ
based on approval rate, even for products in the same class with
similar profiles. This is evident in the case of anti-CD20 ther-
apies such as ocrelizumab, ofatumumab, ublituximab, and rit-
uximab. For example, EMA, US FDA, and Health Canada
guidelines for rituximab recommend that women do not con-
ceive for 12 months after their last infusione17–e19; for ocreli-
zumab, the EMA also recommends 12 months,e20 but the US
FDA andHealthCanada recommend 6monthse21,e22; and for a
third similar product, ofatumumab, the EMA, US FDA, and
Health Canada guidelines all recommend conception should
not be attempted until 6 months after the last dose.e23–e25

Regarding the recently approved ublituximab, it is recom-
mended that contraceptives are used during and for 6 months
(US FDA) or 4months (EMA) after the last dose (ublituximab
is not yet approved in Canada).e26,e27

Most DMTs should be stopped before or upon a positive preg-
nancy test due to potential negative effects on the fetus (Figure 1;
additional details are summarized in eTable 1, links.lww.com/
CPJ/A500). By contrast, for the B-cell–depleting group of
monoclonal antibodies (rituximab,e28 ocrelizumab,e13,e16,e29,e30

ublituximab, and ofatumumab), a reasonable interpretation of
product half-lives and lack of placental transfer of immunoglob-
ulins during the first trimester suggest that their pharmacokinetic
and pharmacodynamic properties could be leveraged to optimize
their therapeutic benefits during pregnancy. These antibodies
require active transport through neonatal fragment crystallizable
(Fc) receptors.9,10,e31 Fc receptors are not highly expressed
during the first 20–22 weeks of pregnancy, limiting fetal expo-
sure.9 This has led some experts to advise using effective
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contraception for just 3 months (sometimes less) after the last
treatment. Furthermore, these parameters thereby provide a
window of opportunity for discontinuing these agents in the case
of an unplanned pregnancy.

A 2022 analysis of 2,020 MS pregnancies from the Roche
safety database found that there was no increased risk of
preterm birth, major congenital abnormalities, or other ad-
verse outcomes with ocrelizumab exposure in utero (last
infusion within 3 months before last menstrual period/
during pregnancy), but numbers remained small.11 Due to
the differences in agency guidelines and clinical practice
recommendations, individual decisions in terms of timing of
treatments before pregnancy depend on theMS clinician and
the patient, but should be made with clear understanding of
the currently known risks and benefits.

Some treatments have a known risk of disease reactivation on
cessation, such as fingolimod and natalizumab.12,13 Fingoli-
mod and natalizumab were among the most commonly used
DMTs in patients who experienced relapses during preg-
nancy, based on findings from a retrospective analysis of 164
pregnancies from 2 registries.14 Given insufficient safety data
for S1P receptor modulators during pregnancy and de-
velopmental toxicity displayed in animal studies with fingo-
limod at less than the recommended human dose,e32 these
must be discontinued before attempting conception. Nata-
lizumab should either be discontinued before conception or,
as an alternative, continued with extended interval dosing
during pregnancy up until 34 weeks of gestation, when there
is greatest transplacental antibody transmission.8,9,e33 This
decision is dependent upon the individual’s benefit-risk tol-
erance because a recent study has shown that, although
continuing natalizumab into pregnancy decreased relapse
risk during pregnancy and postpartum,8 more than half of
newborns exposed to natalizumab after the first trimester
had transient hematologic abnormalities, including anemia and
thrombocytopenia.15 B-cell–depleting monoclonal antibodies,
which have lasting biologic activity, can be used as bridge ther-
apies to stabilize disease activity prepartum, peripartum, or
postpartum for patients discontinuing fingolimod or natalizu-
mab.e13 This underscores the importance of pregnancy planning
discussions with patients throughout the MS management
process.

Best Practice Recommendations
When choosing an MS treatment, a shared decision-making
process should be facilitated between patients, their partners
(when possible and requested by the patient), and the cli-
nician (Figure 2). Conversations about intent for family
planning should happen at every visit and in the active
decision-making phase should involve the patient’s multi-
disciplinary team, including their neurologist, obstetric team,
and primary physician.

If a patient expresses a desire to become pregnant, planned
pregnancy should be recommended so that their MS can be

well controlled before conception andDMTs adjusted before
pregnancy to achieve this.e3 All patients should be advised
about contraception during the treatment and washout pe-
riods because some DMTs may need to be discontinued for
up to 6 months before conception (eTable 1, links.lww.com/
CPJ/A500).

Family planning discussions should consider the many symp-
tomatic treatments commonly prescribed for patients with MS
to manage comorbid conditions such as anxiety, depression,
fatigue, and mobility issues. These medications may need to be
discontinued or the lowest dose used for the shortest possible
time before conception and/or during pregnancy (eTable 2,
links.lww.com/CPJ/A501). Furthermore, modafinil, which
may be prescribed for fatigue, can reduce the effectiveness of
hormonal contraceptives, so alternative contraceptive methods
are recommended during modafinil treatment and for 1 month
after modafinil discontinuation.e34

General guidelines for folic acid and prenatal vitamin sup-
plementation should be followed as for all pregnancies; MS-
specific considerations include vitamin D supplementation
(refer to the Pregnancy and Childbirth sections), smoking
cessation to help reduce the risk of disease progression, and
sleep optimization.e2,e12

Fertility in MS
Dispelling Fertility Myths: Practical
Considerations for Fertility Treatment
Based on claims data in the United States, women with MS
may have a slightly higher risk (8.5% vs 8.1%; p = 0.0006) of
being diagnosed with infertility, but are less likely to receive
infertility treatment compared with women without MS.16

There is no difference in live birth outcomes with the use of
fertility treatments between people with MS and healthy
women.16 The causal relationship between infertility andMS
is unclear because women often delay reproduction due to
concerns associated with their MS diagnosise15 or may pre-
sent to infertility clinics earlier than women without MS due
to the need for optimization of conception windows. Current
evidence suggests that MS in male individuals does not affect
fertility or birth outcomes,17 but data are limited. As noted
earlier, data are further limited in gender-diverse people.

Diverse fertility treatments are currently used to support fertility
preservation and childbearing in individuals with MS. Recent
studies have shown no significant change in annualized relapse
rate (ARR) before and after fertility treatment18,19 and have not
confirmed previous reports of elevated relapse risk with use
of gonadotropin-releasing hormone agonists vs antagonists.20

Indeed, these modern cohorts have not reproduced findings
from earlier, smaller, observational studies suggesting clinical
and radiologic activity after fertility treatments.e35–37 In women
with MS undergoing fertility treatment, those who achieved
pregnancy and those remaining on DMT had lower risk or
relapses.18,19,21
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Best Practice Recommendations
The counseling provided to all patients with MS and their
partners in the preconception period should address fertility

and potential relapse risk of treatments for infertility to the
patient. If a patient has been attempting to conceive for
>6 months (regardless of age and following DMT washout

Figure 2 Shared Decision-Making Pathway for Clinicians Treating Women of Childbearing Age

DMT = disease-modifying therapy. For
each decision step, learn the patient’s
goals, concerns, and lifestyle so that the
most helpful information is shared.
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period, as appropriate), fertility referral and counseling can
be recommended to expedite the fertility evaluation and
minimize time off DMT.

The use of DMTs that can be flexibly dosed around in vitro
fertilization procedures may decrease the risk of relapse. If a
patient is having their eggs cryopreserved, then there is no
need to discontinue DMT use around this procedure. DMT
discontinuation should only be required for egg transfer, with
timing similar to that advised for conception.

Pregnancy
Dispelling Pregnancy Myths: Practical
Considerations for Management
A higher rate of preterm birth has been noted for women with
MS vs those without.e5,e12 MS does not seem to affect preg-
nancy outcomes, such as preeclampsia, chorioamnionitis, and
postpartum hemorrhage.e5 Therefore, MS does not necessarily
qualify a pregnancy as being high risk. Referral tomaternal-fetal
experts may, nonetheless, be recommended for guidance

regarding treatment safety during pregnancy or other non–MS-
related considerations. Furthermore, organizations such as the
Organization of Teratology Information Specialists (OTIS)
provide information on the use of numerous drugs during
pregnancy and breastfeeding.e39

In most cases, there is a general decrease in risk of relapses
during pregnancy, notably in the last trimester.22,23 This is often
followed by a postpartum disease reactivation period or re-
bound mainly in the first 3 months after delivery.24-26 The
magnitude of this reactivation/rebound likely depends on a
patient’s preconception MS activity, DMT before and after
pregnancy, and breastfeeding practices.22,23 For further dis-
cussion on postpartum disease reactivation, refer to the Post-
partum section of this review.

Disease-Modifying Therapies
Recommendations for DMTs during pregnancy are shown
in Figure 1. Additional details are summarized in eTable 1
(links.lww.com/CPJ/A500). Some treatments may help to
maintain disease stability during pregnancy (e.g., in severe or
highly active MS where the benefit of MS treatment may

Figure 3 US FDA/EMA Guidelines for DMT Use During Breastfeeding

*See eTable 1 (links.lww.com/CPJ/
A500) for further details and Health
Canada guidelines. *Color coding
represents the authors’ interpretation
of agency guidelines and literature to
date. Green cells indicate that the
DMT can be used during breastfeed-
ing; yellow cells indicate that the DMT
may be used based on the balance of
benefit and risk; red cells indicate that
the DMT should not be used during
breastfeeding. AE = adverse effect;
DMT = disease-modifying therapy;
EMA = European Medicines Agency;
US FDA = US Food and Drug Adminis-
tration; S1P = sphingosine-1-phos-
phate.
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outweigh the risk to the fetus). Of the DMTs currently used
in the treatment of MS, interferon (IFN) beta and glatiramer
acetate (GA) have the most evidence to support safe usage
during pregnancy (based on extensive data from first tri-
mester exposure).e12,e38 Data supporting use throughout the
entire pregnancy exists mainly for GA.e40-e42 However, this
large body of evidence may simply be a byproduct of the
longer period of therapeutic use of IFN beta and GA, which
were the first 2 DMTs to be approved for the treatment
of MS in the 1990s,e43 and may not necessarily reflect the
benefit-risk profile of IFN beta and GA during pregnancy.
Use of IFN beta and GA during pregnancy is still not typi-
cally recommended.

For all other DMTs that are not contraindicated during
pregnancy, there are still inadequate data regarding the de-
velopmental risk associated with their use, and treatment will
therefore depend on the mother’s benefit-risk tolerance
(Figure 1; additional details are summarized in eTable 1,
links.lww.com/CPJ/A500). It should be noted that, with the
increasing use of HETs early after diagnosis, it is becoming
more difficult to calculate a patient’s risk of relapse off DMT
and thus identify patients who would benefit from continu-
ing DMT use into pregnancy.

Symptomatic Treatments
Symptomatic treatments should be reviewed before planned
pregnancies, with the intention to wean patients off medi-
cations that are contraindicated in pregnancy (eTable 2,
links.lww.com/CPJ/A501). Only a few treatments com-
monly prescribed for people with MS have supporting
evidence for use during pregnancy (e.g., sertraline for de-
pression, cephalexin and oral nitrofurantoin for urinary tract
infections, and acyclovir and valacyclovir for viral infections;
eTable 2).

Vitamin D
Women with MS are advised to take vitamin D during
pregnancy.e12 Although vitamin D supplementation may
not lower the risk of clinical relapse in patients them-
selves,27 maternal vitamin D deficiency (25(OH) vitamin
D) during early pregnancy has been shown to nearly
double the risk of offspring having MS compared with
offspring of mothers who were not vitamin D deficient.28

Optimal dosing of vitamin D remains unknown,e44 but
these authors recommend that dosage will depend on the
vitamin D levels of the mother and should be agreed with
the obstetrician, with supplemental dosing varying be-
tween 1,000 and 5,000 units per day to maintain serum
levels between 30 and 100 ng/mL; supranormal serum
levels should be avoided.

MRI and Gadolinium
Although MRI is considered safe for use during the entire
pregnancy, the use of gadolinium-based enhancement should
be limited to situations in which the benefit clearly outweighs
the possible risk.e45 Gadolinium is water soluble and can cross

the placenta into the amniotic fluid. The duration of fetal
gadolinium exposure may be longer than expected because the
amniotic fluid can be swallowed by the fetus and reenter fetal
circulation.e45 Gadolinium is administered in its chelated form
because free gadolinium is toxic, and increased duration of fetal
exposure increases the potential for dissociation from the
chelate.e45 Based on data from a Canadian health care database
(2003–2015), the risks of stillbirths/deaths and congenital
anomalies, neoplasm, and vision or hearing loss were found to
be higher in pregnancies where the mother underwent
gadolinium-enhanced MRI in the first trimester of pregnancy
vs an unexposed cohort.e45 However, it should be noted that
the unexposed cohort did not receive MRIs (presumably be-
cause they were not clinically necessary), and therefore the
baseline populations for this comparison are different, with
the unexposed cohort likely to be of better overall health than
the exposed cohort.e45

Vaccination
Patients receiving B-cell–depleting therapies29,30 or S1P re-
ceptor modulators31 may have an attenuated immune response
to vaccination, although routine vaccinations, including inac-
tivated influenza and tetanus, diphtheria, and acellular pertussis,
are still recommended to these and all patients during preg-
nancy (eTable 3, links.lww.com/CPJ/A502).

Best Practice Recommendations
MostDMTs need to be stopped before conception or as soon
as pregnancy is confirmed in women with MS (Figure 1;
additional details are summarized in eTable 1, links.lww.
com/CPJ/A500). Shared decisions are therefore essential
and treatment decisions should be based on the associated
benefit-risk of the MS treatment and the individual’s risk
aversion and specific disease course. Similar consideration
should be given to symptomatic MS treatments, which
should also be reviewed for safety in pregnancy. Should ac-
cidental exposure to DMT arise after conception, referral to a
maternal fetal medicine expert and fetal screening should be
considered to advise on risk mitigation.

Although MRI is considered safe, IV gadolinium should be
avoided in pregnancy.e45 The recommended immunization
schedule for pregnant individuals should be followed in women
with MS, with special consideration to their MS medication
treatment regimen and with support from their obstetrical
clinician (eTable 3, links.lww.com/CPJ/A502). To mitigate
the possible attenuated immune response to vaccination, pa-
tients should consider getting fully vaccinated at least 2 weeks
before starting S1P receptor modulator treatments.e46 Patients
should receive live vaccines at least 4 weeks before and inac-
tivated vaccines at least 2 weeks before starting B-cell–depleting
treatments, such as rituximab, ocrelizumab, ofatumumab, and
ublituximab.e18,e21,e24,e27 Due to the higher risk of severe illness,
patients with MS not previously vaccinated are also advised to
receive a COVID-19 vaccine or vaccine series, including
modified series for patients who are B cell depleted or on S1P
receptor modulators.e46,e47
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Childbirth
Dispelling Childbirth Myths: Practical
Considerations for Delivery
MS should not affect the mode of delivery except in cases of
substantial disability.e12 In patients with MS with higher
Expanded Disability Status Scale (EDSS) scores (≥3), ce-
sarean rates are as high as 44%23 vs a general population rate
of 31.8%e48; it is unknown whether this is due to MS itself or
whether physicians perceived the mother as high risk and
therefore took a conservative approach with delivery.e2 Ce-
sarean sections do not seem to affect relapse rates after
labor.32,33

Obstetrical anesthesia should be selected based on indica-
tions and patient preference and is considered safe for
women with MS.e2,e12 Evidence from several studies indi-
cates that MS disability and relapse rate do not worsen fol-
lowing spinal or epidural anesthesia, and satisfactory pain
control is achieved.32-34

Evidence of the effect of MS on the baby’s birth weight or
gestational age is mixed. The birth weight of babies delivered
by mothers with MS has been reported to be similar to,35 or
lower than,e48 those delivered to mothers without MS. Al-
though one study reported no difference in gestational age of
babies delivered by mothers with MS and without MS,35

others have reported an increased risk of preterm delivery for
women with MS.e5 MS does not seem to affect the baby’s
condition nor risk of malformation or stillbirth.e2,e5

Best Practice Recommendations
Women should be advised thatMS does not contraindicate any
type of obstetric anesthesia; the choice of anesthesia should be
based on obstetric criteria.e2,e12 Women with severe spasticity
or weakness in the pelvis and/or legs should be referred to a
physiotherapist (preferably with a neurologic specialization)
early in the pregnancy.e12 As part of the patient’s multidisci-
plinary team, physiotherapists collaborate with obstetrician-
gynecologists to optimize labor and delivery outcomes.

Abortion and Miscarriages
Dispelling Abortion Myths: Informing
Treatment Decisions
Potential risks associated with pregnancy in patients with MS,
and barriers to becoming a parent withMS,may result in patients
being more likely to choose an elective abortion than healthy
individuals, although this has not been directly investigated. One
survey (involving 303 women with MS; 500 controls) reported
more elective abortions in patientswithMS than healthy controls
(20% vs 12%; p = 0.005).36 In anMS registry study, there was no
difference in abortion rates between DMT-exposed and non–
DMT-exposed pregnancies; however, the number of pregnan-
cies was low (142 pregnancies, 80 exposed to DMTs, in 120
women).37

Data on the effects of MS treatments on pregnancy loss are
limited due to relatively low pregnancy rates in clinical trials,
contraindications for many MS treatments during pregnancy,
and the paucity of postmarketing surveillance program data.
Nevertheless, some data report no increased rates of abortions
or miscarriages with IFNs,38,39,e38 GA,39 natalizumab,39,40 and
alemtuzumab.41

None of the standard drugs used to induce abortion in the first
(mifepristone, misoprostol, and methotrexate) or second tri-
mester (oxytocin,misoprostol, mifepristone, dinoprostone, and
carboprost) have any contraindications, special warnings, or
precautions specifically against use in patients withMS.e49-e54 If
surgical abortion is required, the risks associated with anes-
thesia are comparable between people with and without MS.42

There is inconclusive evidence on the risk of disease rebound
post abortion. Limited evidence indicates that elective and
spontaneous abortion may cause disease rebound and
worsen the disease course in patients with MS,43,44 although
this was not supported in a more recent study.45 Given the
clear data knowledge gaps aroundmiscarriages inMS and the
effects of MS treatments on pregnancy loss, programs such as
the new MSBase pregnancy, neonatal outcomes, and wom-
en’s health registry should help inform shared decision-
making in the future.e55

Best Practice Recommendations
Patients should be reassured that MS does not increase the
risk of spontaneous abortion or miscarriage.e12 There are no
special precautions to drugs or procedures to induce abor-
tion in patients with MS.42,e49-e55 Patients dealing with
pregnancy loss should be referred for counseling to address
grief and stress.

Pastpartum
Dispelling Postpartum Myths:
Managing Relapse
Postpartum relapses may occur in women with MS and can
result in increased disability progression.46 One observa-
tional study of patients with MS from a tertiary care MS
center reported that 48.8% of women relapsed within
6 months post partum.25 However, in a study of electronic
health records from 2008 to 2016, only 26% of patients
relapsed in the year after delivery.22 No increase in relapse
rate in the first 3 months post partum was reported overall or
in patients with suboptimally controlled disease before
pregnancy. Relapse rates returned to prepregnancy rates
4–6 months post partum. Another recent study showed a
lower ARR in the first 3 months post partum than previously
reported, with only 17% of patients experiencing relapse
during this period. Most patients did not experience re-
lapse.26 Variability in reported relapse risk is likely due to
differing study populations in terms of preconception levels
of disease severity and disability.
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There are limited data to guide management of disease
relapses/rebounds in postpartum women with moderate or
severe disability (most data exist for pregnancies in women
with no or minimal disability).22,26 In a retrospective cohort
study, patients with moderate to severe MS disability had a
marked increase in relapse rate post partum (ARR of 1.22 in
3 months post partum), compared with preconception (ARR
0.59) and the third trimester of pregnancy (ARR 0.11).23

Those patients with higher EDSS scores preconception had a
greater chance of postpartum relapse and worsening of dis-
ability than those with lower EDSS scores.23

The main risk factors of postpartum relapse include the fol-
lowing: younger maternal age,22 higher number of relapses
before and during pregnancy, higher preconception disabil-
ity (EDSS score),46,47 and lack of preconception DMT use,24

or discontinuation of DMTs known to induce rebound dis-
ease activity. DMT use during pregnancy (compared with no
DMT use) has been associated with fewer relapses post
partum in 4/7 studies; however, no difference in postpartum
relapse rate with DMT use was found in the remaining 3
studies.48

There is no clear evidence to support use of IV corticoste-
roids or IV immunoglobulin to prevent postpartum disease
relapses.49,50 Although pelvic floor physiotherapy is a stan-
dard recommendation for all postpartum women,e12 it is
often underused when managing women with MS.51 An
analysis of 142 pregnancies from women with MS showed
that only 4.9% of postpartum women with a record of urinary
incontinence were referred for pelvic floor physiotherapy,
showing a lack of clinical education around physical therapy
for postpartum women with MS.51

Best Practice Recommendations
During the first few months post partum, patients with MS
should be closely monitored. Increased risk of postpartum
depression in mothers and fathers with MS has been
reported52,53; the multidisciplinary team should be made
aware of this and offer support as required. Screening as-
sessment for depressive symptoms using tools such as
Edinburgh Postnatal Depression Scale or the Patient Health
Questionnaire–2 should be encouraged.

Early reintroduction of DMTs post partummay be advised to
reduce the risk of relapses. The effects of therapeutic lag on
treatment effect should be considered, particularly in moth-
ers with substantial disability or high relapse rates because
therapeutic lag may be longer in these populations.54 Data on
the benefit of IV corticosteroids or IV immunoglobulin in
preventing postpartum relapses are lacking, so their use
cannot be supported.49,50

Mothers should also be encouraged to undergo postpartum
physiotherapy, including of the pelvic floor.e12 Pelvic floor
physiotherapy is typically recommended to all postpartum
women but can be particularly helpful in women with MS,

who also experience bladder dysfunction as part of their
disease symptomatology.e12

Due to the B-cell–depleting nature of anti-CD20 therapies, the
US FDA, EMA, and Health Canada all recommend that infants
ofmothers exposed to ocrelizumab, ofatumumab, or ublituximab
(US FDA, EMA only) during pregnancy are not vaccinated with
live/live-attenuated vaccines before B-cell count recovery is
confirmed.While nonlive vaccines can be administered to infants
before recovery from B-cell depletion, the vaccine immune re-
sponse should be assessed.e20–e27

Lactation
Dispelling Lactation Myths: Practical
Considerations for Breastfeeding
Historically, data on the protective effect of breastfeeding on
postpartum relapse have been mixed, partially due to hetero-
geneity in breastfeeding practices and study design.e56,e57

However, a 2020 systematic review and meta-analysis of 16
studies showed that breastfeeding, especially when conducted
without supplementation, is protective against postpartum re-
lapses.55 Indeed, women who breastfed had 37% lower odds of
postpartum relapse compared with those who did not breast-
feed or those who did not breastfeed exclusively.

Recommendations on DMT use during breastfeeding are
shown in Figure 3. Further information on drugs not discussed
here can be found on LactMed®, a peer-reviewed, online da-
tabase containing information on drugs and other chemicals to
which breastfeeding mothers may be exposed.e58 The decision
to start or resume a DMT following birth in women at high risk
of disease activity who are breastfeeding should be weighed
against the known risks of the product during lactation. When
resuming a DMT within the first 2 weeks post partum, patients
may want to consider modifying premedications for the first
infusion so that prolactin levels are not affected; for instance,
diphenhydramine is recommended for mothers before each
ocrelizumab infusion but can cause sedation and irritability in
breastfed infants, and decrease milk supply after large/frequent
doses.e21,e59

Women with MS may be able to breastfeed while on immuno-
globulin G monoclonal antibody treatments, including ocreli-
zumab, natalizumab, and ofatumumab, with low risk to the infant
(Figure 3). Monoclonal antibodies are detected at trace levels in
milk and further are likely to be partially destroyed in the infant’s
gastrointestinal tract.e60 New data continue to support the use of
anti-CD20 monoclonal antibodies during breastfeeding, with
infants exposed to ocrelizumab and rituximab throughout
breastfeeding showing normal growth and development with no
unexpected severe or frequent infections.56 However, data on
natalizumab are more limited. Further information on DMT
safety during breastfeeding, including likely safety of first-line
self-injectables such as IFNs and GA, can be found in eTable 1
(links.lww.com/CPJ/A500).
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Minimal levels of IV methylprednisolone are transferred into
milk, so this treatment is not contraindicated while breast-
feeding. Although concentration levels do not pose any threat
to the infant, mothers can choose to wait 2–4 hours to
breastfeed to limit infant exposure.e61

Previously, women may have been advised to interrupt
breastfeeding after clinical imaging with a gadolinium-based
contrast media.e62 However, data on the safety of gadolinium-
based contrast media do not support this recommendation.
Less than 0.04% of the IV dose of gadolinium-based contrast
media is excreted into breast milk in the first 24 hours.57 Only
0.0004% of this dose is absorbed by the infant from the breast
milk, which is much less than the permissible dose for IV use in
neonates. Because of this, the American College of Radiology
guidelines recommend that it is safe for mothers to continue
breastfeeding after receiving gadolinium-based contrast me-
dia.e63 The taste of the milk may be altered after administration
of a contrast agent.e64

Best Practice Recommendations
Treatment should not be delayed post partum in women
whose inflammatory disease activity before pregnancy puts
them at higher risk of postpartum active disease.e4 All pa-
tients with MS who wish to breastfeed should be encouraged
to do so, when possible, with referral to a lactation consultant
for support if warranted.

IV methylprednisolone and IV gadolinium are safe during
breastfeeding.e61,e63 Immunoglobulin G monoclonal anti-
bodies also do not readily transfer into breast milk.e60

Vaccine recommendations for women with MS who are
breastfeeding should follow standard MS guidelines.58 Pa-
tients should be informed that, with some vaccines, maternal
immunity can be transferred to breastfed infants (e.g.,
COVID-19 vaccination).59

Conclusion
Given that rates of pregnancy in women with MS are in-
creasing, clinicians need to have the most up-to-date in-
formation to appropriately manage family planning and
pregnancy in patients with MS. We have provided recom-
mendations and an overview of regulatory body recom-
mendations across 3 countries/regions to facilitate clinicians
in achieving this aim. Family planning discussions should
occur early and frequently with patients, and partners where
appropriate and practicable. Although knowledge about the
safety of treatments continues to expand, there remains
uncertainty, with a critical role for shared decision-making
between clinicians and patients when navigating risks and
unknowns.

There is a crucial need for more comprehensive pregnancy
registries and sponsored studies evaluating risks of DMTs in

pregnancy and lactation. Additional key gaps include the lack
of guidance for specific and underrepresented populations
with MS (e.g., patients from the LGBTQ+ community),
patients receiving fertility treatments for a number of other
reasons (e.g., single parents), and patients at risk of racial and
socioeconomic disparities in care. Further research into the
specific needs of these populations will improve care for all
patients with MS.
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