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Abstract Multiple sclerosis (MS) is a demyelinating and neu-
rodegenerative disease of the central nervous system (CNS),
most probably autoimmune in origin, usually occurring in
young adults with a female/male prevalence of approximately
3:1. Women with MS in the reproductive age may face chal-
lenging issues in reconciling the desire for parenthood with
their condition, owing to the possible influence both on the
ongoing or planned treatment with the possible consequences
on the disease course and on the potential negative effects of
treatments on foetal and pregnancy outcomes. At MS diagno-
sis, timely counselling should promote informed parenthood,
while disease evolution should be assessed before making
therapeutic decisions. Current guidelines advise the discontin-
uation of any treatment during pregnancy, with possible ex-
ceptions for some treatments in patients with very active dis-
ease. Relapses decline during pregnancy but are more frequent

during puerperium, when MS therapy should be promptly
resumed in most of the cases. First-line immunomodulatory
agents, such as interferon-β (IFN-β) and glatiramer acetate
(GA), significantly reduce the post-partum risk of relapse.
Due to substantial evidence of safety with the use of GA
during pregnancy, a recent change in European marketing
authorization removed the pregnancy contraindication for
GA. This paper reports a consensus of Italian experts involved
in MS management, including neurologists, gynaecologists
and psychologists. This consensus, based on a review of the
available scientific evidence, promoted an interdisciplinary
approach to the management of pregnancy in MS women.
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Introduction

Multiple sclerosis (MS) is an inflammatory and neurodegen-
erative demyelinating disease of the central nervous system
(CNS), most likely autoimmune in origin, usually occurring in
young adults, with a female/male ratio of approximately 3:1
[1]. Therefore, in female patients, the disease most often oc-
curs during the childbearing period [2], which highlights the
relevance of pregnancy-related issues in the management of
MS patients [3].

Whereas 50–60 years ago women with MS were simply
discouraged from initiating a pregnancy, better information
about the risks of pregnancy has been provided toMS patients
in the following decades [4]. In particular, a turning point in
the approach to pregnancy resulted from the multicentre ob-
servational Pregnancy in Multiple Sclerosis (PRIMS) study
that involved 12 European countries in the follow-up of 254
women with MS during their pregnancy and 12 months after.
This study provided documentation that the relapse rate de-
clined during pregnancy, particularly in the third trimester, and
increased in the post-partum period, particularly in the first
[5]. Further studies followed over the two decades since then,
which have included (i) follow-up surveys [6], (ii) recent ob-
servational studies that either excluded a long-term effect [7]
or observed a protective effect of pregnancy on maternal MS
[8, 9] and (iii) systematic reviews [10]. In addition, the avail-
ability of an increasing number of therapies with specific ef-
fects on pregnancy and understanding of the impact of treat-
ment discontinuation because of improved knowledge about
the disease in general [1] and pregnancy in particular [11] has
contributed to a significant change in the management of MS
patients who consider becoming pregnant. The attitude of
specialists is currently focused on the importance of both ad-
equate and timely counselling for family planning and thera-
peutic management before, during and after pregnancy.

A panel of Italian experts in different areas of the manage-
ment of pregnancy in MS patients examined the available
evidence in the field and discussed the different actions to be
taken before, during and after pregnancy in MS patients, fo-
cusing on planning, counselling and therapeutic choices. This
paper reports the consensus reached by this panel and high-
lights the importance of establishing an interdisciplinary
approach.

Planning

MS is now generally considered to be a condition that does not
preclude parenthood and pregnancy [10]. However, pregnan-
cy planning is an essential requirement for a responsible ma-
ternity. As for contraception, not only there is no evidence that
oral contraceptives can negatively affect the clinical course of
MS [12], but it has also been suggested that oral

contraceptives with high dose oestrogens can provide anti-
inflammatory effects. These hormones, when administered
in combination with interferon-β (IFN-β) in women with
relapsing-remitting MS, are effective in reducing the rate of
development of new brain lesions observed at magnetic reso-
nance imaging (MRI) [13]. Therefore, the first key message to
be conveyed to a woman affected by MS should be the neces-
sity of planning the pregnancy.

Thus, and similar to any other chronic disease, it is appro-
priate that proposed parenthood is discussed with the woman
and her partner, taking into consideration the activity and se-
verity of the disease. In this context, to achieve a complete
picture of the patient condition beyond her neurological status,
possible psychosocial, psychiatric or cognitive disturbances as
well as the presence of comorbidities should be considered in
the counselling and carefully evaluated, with the aid of a psy-
chologist and a psychiatrist when needed [14]. Moreover, the
neurologist should discuss with the couple the responsibilities
and future commitments related to parenthood, as well as pos-
sible issues related to childbearing, child raising and disease
prognosis. The ultimate goal of the interdisciplinary medical
team is, indeed, to minimize risks to the woman with MS, the
newborn and then growing child, as well as the couple itself
[15].

Ideally, the time of diagnosis of MS and pregnancy plan-
ning should not coincide, because a timewindow is needed for
the neurologist to evaluate disease activity and course in the
specific case and moreover the risk of an attack is higher
immediately after the first attack. Therefore, information and
education of the patient about the need to plan the pregnancy
should be established from the beginning of the therapeutic
relationship. Moreover, since the diagnosis often coincides
with the initiation of a therapy, the therapeutic choice should
take into clear consideration the woman’s desire to undertake
a pregnancy in the short-term, when it is compatible with the
type of disease evolution.

Therefore, optimal planning starts in the pre-pregnancy
phase and involves several steps, as outlined in the following
sections.

Counselling

In the pre-pregnancy phase, all efforts should be made to
reconcile the patient desire for parenthood with the presence
of a chronic disease. Therefore, the neurologist should pro-
mote informed parenthood though proactive discussion and
counselling at diagnosis, including contraception indications.
Each case should be examined specifically, in order to adopt
the most appropriate approach.

An important point often raised by the patients is the fear of
hereditary transmission of the disease, and this issue needs to
be clearly addressed. MS is not hereditarily transmissible,
since both genetic and environmental factors influence the
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susceptibility to the disease [1]. There is a higher risk of de-
veloping the disease if relatives are affected, and the risk in-
creases proportionally to the genetic sharing. In western coun-
tries, the age-adjusted risk in a child having one parent with
MS is 2%, a 15-fold higher figure compared to the risk (0.3%)
of the general population [1]. Therefore, the risk must be
quantified on a case-by-case basis, also considering geograph-
ical differences. Indeed, most published data derive from
North European patient cohorts, and they may not fit other
ethnical entities: for instance, the risk of MS for dizygotic
twins is approximately 1:10 in North Europe [1] and 1:30 in
Italy [16]. Finally, a strict minority of families may present
with three or more cases of MS among relatives and these
“multiplex families” may require a specific genetic counsel-
ling [17].

Disease characteristics

The characteristics of the disease should be carefully evaluat-
ed in making a decision about pregnancy. Even if pregnancy
reduces MS disease activity during the last trimester, several
studies indicate that pregnancy should not be pursued in the
presence of highly active or aggressive disease [18, 19].When
a patient receives a proven diagnosis of MS, the neurologist
may ask for a wait of 1 year before making pregnancy plans,
to allow a sufficient time interval in order to observe the evo-
lution of the disease.

In fact, the severity of the disease is assessed not only on
the basis of the clinical and MRI characteristics at onset but
also on the basis of disease evolution over time and response
to previous or ongoing therapies. Therefore, the neurologist
needs a time window during the course of the disease to per-
form an appropriate evaluation, before sharing a decision with
the woman. Furthermore, as already mentioned, the presence
of comorbidities, psychosocial, psychiatric or cognitive issues
[20] needs to be included in the integrated evaluation of risks
possibly associated with pregnancy in MS patients.

Therapeutic decision

The most appropriate treatment for a patient with MS who is
planning a pregnancy should be identified considering the
severity of the disease, the potential impact of the drugs on
pregnancy and foetal outcomes as well as the risk of relapses
in the mother. The availability of large datasets providing solid
information on the influences of available medications on fer-
tility, pregnancy and childbirth is therefore of paramount im-
portance for appropriate counselling.

Since 1979, the United States Food and Drug
Administration (FDA) has classified the drugs that may rep-
resent a risk during pregnancy under a five-letter system.
Recently, a progressive replacement of this system with a
narrative structure for pregnancy labelling was promoted

[21]. A similar classification was issued by the European
Medicines Agency (EMA) [22]. Moreover, European consen-
sus guidelines have also given recommendations on this mat-
ter [23].

The choice of medications may also involve fertility issues.
In MS patients, fecundity can be lower than in non-affected
women, both due to possible endocrine and sexual distur-
bances associated withMS and because of the negative effects
of some medications on fertility [24]. Therefore, women with
MS who face problems in becoming pregnant may decide to
undergo assisted reproductive techniques (ARTs), such as
in vitro fertilization (IVF) [24]. While MS does not influence
the success of IVF, ART failure may increase the relapse rate
in patients with MS. The mechanism is possibly multifactori-
al, partly because of the decrease in sex hormones, partly due
to the use of some drugs for ovarian desensitization. Agonists
of gonadotropin-releasing hormone (GnRH) stimulate the im-
mune system and, considering the dosage commonly used,
this may explain the observed increase in relapse rate. On
the contrary, the use of GnRH antagonists or recombinant
gonadotropins does not affect MS relapse rates [25]. The po-
tential risks and benefits of ARTs should be discussed with the
patient by the neurologist. Patients should also consider un-
dergoing the ART procedure during a period of quiescent, not
active disease, and gynaecologists should discuss the use of
GnRH antagonists rather than agonists with the patient [11].

Vitamin D deficiency should be investigated before preg-
nancy and supplementation provided on a case-by-case basis.
Vitamin D supplementation is particularly important when
blood concentrations of the vitamin fall below normal levels.
In general, there is a large body of evidence suggesting that
vitamin D deficiency increases MS risk [26] and women with
MS have lower vitamin D levels during pregnancy and puer-
perium, compared with non-affected women [27]. In particu-
lar, the role of maternal vitamin D deficiency during pregnan-
cy was established in a nested case-control study by the
Finnish Maternity Cohort [28], where maternal 25(OH)D
levels <12.02 ng/mL during early pregnancy were associated
with a nearly twofold increased risk of MS in the offspring,
compared with women who did not have deficient vitamin
levels. Therefore, women with MS in pre-pregnancy should
be counselled to take vitamin D at the average dosage of
1000–2000 units/day recommended by the American
College of Obstetricians and Gynaecologists [29].

Omega-3 fatty acids and docosahexaenoic acid (DHA), in
particular, are essential for the development of the central
nervous system (CNS) of the foetus and newborn and are
commonly acquired by an adequate diet [30]. In all pregnant
women, including those with MS, it is appropriate to evaluate
the dosage received from the dietary source and consequently
to indicate DHA supplementation if needed.

There is also a large body of evidence of the importance of
folic acid, which is commonly administered at 0.4–1.0 g daily
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doses during the periconceptional period and to all pregnant
MS patients until the first trimester of pregnancy, unless the
presence of a specific deficit of folic acid requires a longer
administration period [10].

A retrospective cohort study demonstrated a higher risk of
anaemia during pregnancy in MS patients, compared to
healthy individuals, as well as a higher risk for infants to
undergo meconium aspiration syndrome [31]. Protocols are
available that define blood count thresholds associated with
the need for intervention with specific medications, especially
based on the integration with bioavailable iron. Whether the
screening for anaemia routinely performed in all women at
first and third trimester of pregnancy helps to identify subjects
at risk among MS patients before and during pregnancy is a
debated issue. The implementation of the screening approach
for anaemia and the application of the related protocols are
nevertheless recommended [31].

Smoking cessation as well as guidance on sleep and ac-
commodations to family or professional life are common rec-
ommendations for all women contemplating a pregnancy pro-
gramme, including MS patients [10].

Management of MS therapy: before pregnancy

MS is not a risk factor for pregnancy per se, and on the con-
trary, it likely has a protective effect [32] which can be ex-
plained by the observation that the high levels of circulating
sex hormones associated with pregnancy exert several epige-
netic effects, including those on inflammation and immune
response genes [12]. Nevertheless, pregnancies are classified
as low risk or high risk. In the “treatment era” of MS, due to
intervening choices about treatment before, during and after
pregnancy, only in particular circumstances will pregnancy be
classified as “at risk”. However, although pregnancy in a MS
patient is not “at risk” because the outcome is usually that of a
“normal” pregnancy, there is a need for more intensive and
more “medical”monitoring, performed by specialists in foeto-
maternal medicine teamed with gynaecologists and with the
aid of more involved sonographic investigations, together
with the aim of reassuring the patient [11]. The choice of
anaesthesia or delivery method should be based in all cases
only on obstetrical indications, as in women not affected by
MS [33]. Furthermore, the reassuring message to be conveyed
to the woman is that in the majority of cases pregnancy in MS
women undergoes a physiological course, as shown by a large
database study of pregnancy outcomes in over 10,000 women
with MS, revealing that the frequency of adverse outcomes
was comparable to that of the general obstetric population
[34].

Decisions about pregnancy in MS women should clear-
ly take into account whether the patient is already on
therapy or not.

The presence of stable disease is the optimal condition
allowing the patient to tolerate the pregnancy. Therefore, the
appropriate timing for planning a pregnancy cannot be
established during active disease but only after response to
therapy has been validated with a proven condition of no
evidence of disease activity (NEDA), as determined by clini-
cal and MRI parameters [35]. In the optimal situation, this
condition of inactivity needs to persist for at least 2 years,
which seems to be the most appropriate period to take the risk
of therapy discontinuation, as shown by recent NEDA evalu-
ations for determining therapy strategies [36, 37]. However,
this period may be reduced to 1 year due to practical reasons
and, in general, the duration of the observation should be
individualized and adapted to the type of treatment and dis-
ease evolution.Moreover, the specific type of ongoing therapy
should always be considered before taking a decision.

Regarding the discontinuation of ongoing therapies, both
the EFNS guidelines [38] and the recent European guidelines
on MS pharmacological management, jointly issued by the
European Committee for Treatment and Research in
Multiple Sclerosis (ECTRIMS) and the European Academy
of Neurology (EAN) [39], clearly indicate that any type of
treatment should be discontinued during pregnancy based on
previous practical recommendations of EAN [40]. In clinical
practice, however, based on post-marketing studies [41] in
patients who are at high risk of disease reactivation after treat-
ment suspension, some drugs, like IFN-β, glatiramer acetate
(GA; Copaxone®) or natalizumab (Tysabri®), are continued
until pregnancy is confirmed. Furthermore, in women with
high activity and at risk of relapses, some therapies can be
maintained. In particular, patients who discontinue
natalizumab because they are planning a pregnancy may ex-
perience severe relapses during pregnancy [42]. Because of
this risk, in patients with active disease, it is suggested that
natalizumab could be continued until the second trimester of
gestation. The maintenance of GA and IFN-βwas not consid-
ered in the current guidelines, even though GAwas not asso-
ciated with any teratogenic effect in a prospective observation-
al multicentric study [43], in a study focusing on paternal
exposure to GA [44] and in a comprehensive systematic re-
view on the use of disease-modifying drugs in pregnant MS
patients [45]. Notably, following a comprehensive examina-
tion of pregnancy cases exposed to GA, the United Kingdom
Medicine & Healthcare products Regulatory Agency
(MHRA) issued a recent change of the European marketing
authorisation of this drug, by removing the pregnancy contra-
indication for GA 20 mg/mL [46] and 40 mg/mL [47]. It was
determined that, in the light of current data not indicating
teratogenicity or foeto-neonatal toxicity, use in pregnancy is
now supported where the benefit to the mother outweighs the
risk to the foetus.

In general, the practical approach of neurologists is based
on three possible attitudes: (i) in patients with a prolonged
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period of NEDA, a drug washout period is indicated before
discontinuing contraceptive treatment, which also applies to
medications such as GA or IFN-β; (ii) in patients with recent
disease activity or with a previous high disease activity, treat-
ment with some drugs (GA, IFN-β and natalizumab) can be
continued until conception even if for different reasons; and
(iii) in selected patients with highly active disease, and after a
careful evaluation of the risk-benefit ratio, GA and IFN-β can
be administered throughout pregnancy [4]. For GA, this ap-
proach is supported both by the absence of negative pregnan-
cy and foetal outcomes, established by the large Italian
multicentre study [43], and by the recent changes of the
European marketing authorisation [46, 47]. As few safety data
are available about dimethyl fumarate (Tecfidera®),
fingolimod (Gilenya®) and teriflunomide (Aubagio®), these
drugs should be discontinued and contraception continued for
an appropriate period of time before undergoing pregnancy
[11].

In the case of natalizumab, the risk for relapses upon with-
drawal [42] has already been noted. However, in a clinical
series in women with very active disease who had
discontinued the drug due to pregnancy, early resumption of
natalizumab soon after delivery allowed control of disease
activity to be regained and relapses at puerperium prevented
[48]. Moreover, natalizumab has been demonstrated to be su-
perior to fingolimod in patients with relapsing-remitting MS
[37]. On the other hand, the safety of this drug in pregnancy,
particularly relative to spontaneous abortion and newborn
haematological alterations, is currently debated [49–51].
Recently, two studies on a large number of cases found that
neither IFN-β nor natalizumab was significantly associated
with abortions or intrauterine deaths [51, 52]. Despite contro-
versial evidence, the option of natalizumab therapy in a naïve
patient with active disease might be considered to prevent
rebound of disease activity and disease worsening.

Guidelines recommend that, in the case of planned preg-
nancy in a woman who previously experienced a relevant
disease activity, treatments based on either IFN-β or GA
should be maintained as long as possible. The reason is that
these drugs have no documented negative impact on the health
of the mother and child, while natalizumab should be exclud-
ed in this context. However, in case of increased disease ac-
tivity even during pregnancy, the risk-benefit ratio favours the
initiation or maintenance of natalizumab treatment to protect
the mother from the risk of damaging the foetus [39]. This
choice should follow discussion with the patient about the
known and potential risks to the mother (in terms of relapse)
and to the foetus (in terms of foetal defects or spontaneous
abortions or haematological abnormalities), with the ultimate
decision to be taken by the patient.

Notably, the FDA has classified most of the drugs for MS
therapy in the C category (Table 1) (only mitoxantrone is
categorized as D). On the other hand, GA, previously classi-
fied as FDA Class B, no longer has a pregnancy contraindi-
cation (according to the modified European marketing autho-
rization) and can be suggested for bridging therapy in women
who are planning a pregnancy and are receiving treatments
requiring a washout period, such as dimethyl fumarate or
fingolimod. This approach would avoid exposing women to
a prolonged washout period between the discontinuation of
contraception and the moment of conception [53].

Finally, pregnancy is usually confirmed in the interval of
weeks 6 to 10, when organogenesis occurs. Since there is no
evidence of defects of organogenesis for the above mentioned
drugs, this could support the possibility of maintaining or
initiating these therapies in specific groups of pregnant wom-
en with active disease. On the other hand, in patients on first-
line therapies with disease stabilized for many years, pregnan-
cy can be planned and therapies can be discontinued at
conception.

Table 1 US FDA pregnancy
classifications for human
prescription drugs

Category A Adequate and well-controlled studies in pregnant women have failed
to demonstrate a risk to the foetus in the first trimester of pregnancy
(and there is no evidence of a risk in later trimesters)

Category B Animal reproduction studies have failed to demonstrate a risk to the
foetus and there are no adequate and well-controlled studies in
pregnant women

Category C Animal reproduction studies have shown an adverse effect on the
foetus, there are no adequate and well-controlled studies in humans
but the benefits from the use of the drug in pregnant women may be
acceptable despite its potential risks

Category D Positive evidence of human foetal risk based on adverse reaction data
from investigational or marketing experience or studies in humans,
but the potential benefits from the use of the drug in pregnant women
may be acceptable despite its potential risks

Category X Studies in animals or humans have demonstrated foetal abnormalities or
there is positive evidence of foetal risk based on adverse reaction reports
from investigational or marketing experience, or both, and the risk of the
use of the drug in a pregnant woman clearly outweighs any possible benefit
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Management of MS therapy: during pregnancy

Once the pregnancy has started, the following issues need to
be considered. Among the different therapeutic options, avail-
able data indicate that foetal haematological alterations (anae-
mia and thrombocytopenia) may be induced by natalizumab
administration during the third trimester of pregnancy [49].
Therefore, the use of this drug should be carefully monitored,
and it is strongly advised that the newborn assessment is con-
ducted by a paediatric haematologist. Since natalizumab with-
drawal promotes a rebound effect with possible relapses dur-
ing pregnancy [42, 54], its discontinuation should be consid-
ered, along with discussion of a suitable alternative, only on a
case-by-case basis.

The safety of steroid use during pregnancy varies accord-
ing to the type of drug, the period of pregnancy during which
the treatment is administered and the duration and dosage of
the treatment. Patients withMS during pregnancy may benefit
from short courses (3 to 5 days) of prednisolone or methyl-
prednisolone, which can be safely administered during the
second and third trimesters. These drugs are actively metabo-
lized by the placenta and their extremely low concentration in
foetal blood limits the risk of hampered foetal growth associ-
ated with long-term dexamethasone or betamethasone expo-
sure in late pregnancy [55]. Whenever possible, steroid ad-
ministration should be avoided during the first trimester of
pregnancy, due to the possible, albeit rare, teratogenic effects,
such as cleft palate [19, 55, 56].

The neurological condition of all pregnant patients with
MS should be ideally checked every 3 months. Cases with
possible subtle disease reactivation can be safely monitored
with no-contrast low-field-strength MRI (1.5 Tesla) through-
out pregnancy [57].

Notwithstanding multiple reassuring evidence, a second
level ultrasound evaluation of all foetuses exposed to MS
medications should be scheduled at 20–22 weeks of gestation.

Obstetric anaesthesia is not influenced byMS; specifically,
epidural anaesthesia has no effect on disease progression and
can be safely performed during vaginal delivery or caesarean
section, as evidenced by a prospective multicentre study that
included 21 primary Italian MS centres [33]. MS does not
preclude spontaneous delivery [10]; however, the rate of either
caesarean or operative deliveries may be increased in presence
of major motor disability, due to the rapid exhaustion of ma-
ternal pushing efforts combined to a cautious attitude of the
attending physician.

Management of MS therapy: post-pregnancy

In MS, the role of breastfeeding with respect to disease activ-
ity remains controversial. Although all drugs licenced for MS
treatment are contraindicated during breastfeeding [10], the

patient should be counselled before getting pregnant or early
in pregnancy that the putative transfer of MS medications to
the newborn is uncertain and that the maternal desire to
breastfeed, together with the known benefits of long-
standing (6 months or more) lactation [58], should be bal-
anced with the conflicting data that relate breastfeeding to
MS pathophysiology. The puerperium is a moment of high
risk for MS flares and therapy should resume soon after de-
livery in cases with high periconceptional disease activity
[59]. Indeed, while a meta-analysis [60] and other recent stud-
ies [61–64] showed that exclusive breastfeeding has a protec-
tive effect on the clinical activity of MS, other findings favour
a more neutral role and suggest a “reverse causality”, linking
the choice to breastfeed to less active disease before and dur-
ing pregnancy [65].

Overall, in case of very active disease before pregnancy,
therapy should be resumed as soon as possible, as early as
3 days after delivery [11]. In this regard, two large prospective
studies revealed that GA may reduce the risk of reactivation
by 50% [66] and that early administration (within 3 months
post-partum) of interferons or GA significantly reduced the
risk of relapses during puerperium and over a follow-up of
at least 1 year [67]. This supports the early resumption of these
therapies, especially in MS patients with active disease.
Patients with low disease activity at conception and during
pregnancy who decide to breastfeed should receive a MRI
evaluation within the first month after delivery. Any sign of
MRI-established activity should prompt the immediate cessa-
tion of breastfeeding as well as therapy resumption. As before,
planning is essential, and agreement should be established
with the patient during pregnancy planning, not delayed until
after delivery.

A summary of recommendations for the use of disease-
modifying drugs in women with multiple sclerosis consider-
ing pregnancy is presented in Table 2.

Conclusions

Pregnancy is a major concern for patients with MS. A survey
of almost 6000 women with MS in their childbearing years
revealed that 79% of them chose not to become pregnant after
diagnosis. In 34.5% of cases, the choice was related to
disease-related issues, especially possible interference with
child raising, burdening the partner or fear of transmitting
MS to their offspring [68]. This was also reflected in another
recent study, where disease-related issues, including fear of
current or future disability, fear of passing on the disease,
concerns over treatment options and discouragement by phy-
sicians, were among the most frequently reported reasons for
childlessness in women withMS [69]. Therefore, womenwith
MS and their partners should have the opportunity of
discussing parenthood in an unbiased manner.
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Pregnancy-related issues should be discussed as early as
possible, preferably at the moment of diagnosis and in any
case when a therapeutic choice has to be made. All health
professionals involved are committed to informing MS pa-
tients and their families about the potential impact of MS on
pregnancy. They should also actively address the fears and
concerns of women and their partners, delivering the key mes-
sages that MS is not a specific contraindication to pregnancy,
that pregnancies in women with MS generally have a physio-
logical course and that the children of mothers with MS most
often have a normal development [11].

Moreover, sexual dysfunctions possibly occurring in MS
patients should be carefully considered by the neurologist
during the counselling for family planning, with referral of
the patient to the appropriate specialists where indicated [65].

The pharmacological management of MS in pregnant
women involves pre-pregnancy, pregnancy and post-
pregnancy periods and, until now, comprehensive and detailed
guidelines have been lacking.

Due to limited information, for most of the available drugs,
potential damage to the foetus cannot be excluded, so that
discontinuation of treatments before conception is recom-
mended. On the other hand, the potential harm to the mother
because of drug discontinuation should also be considered.
The disease characteristics and the evidence on the safety of
a few medications available should be carefully considered on
a case-by-case basis before making a decision. As noted, GA,
previously assigned to Pregnancy Category B by the FDA
[21], has been recently re-evaluated by the UK MHRA au-
thority [46, 47] to remove pregnancy as a strict contraindica-
tion. Therefore, therapy with GA no longer needs to be
discontinued in women with MS when planning a pregnancy.

The MS relapse rate decreases during pregnancy, while
early after delivery patients are exposed to an increased risk
of relapses [59], so that the resumption of any therapy
discontinued during pregnancy is highly advisable.
However, this poses the issue of choices related to
breastfeeding, since all available therapies are contraindicated

Table 2 Disease-modifying drugs for multiple sclerosis and pregnancy

FDA
classificationa

Recommendations for clinical practice (refer to text for further detail)

First-line treatments

Interferon-β (Avonex®, Betaferon®) C Continue until pregnancy confirmed
In selected patients with highly active disease, may be administered

throughout pregnancy after careful evaluation of the risk-benefit ratio

Glatiramer acetate (Copaxone®) Bb Continue until pregnancy confirmed
Continued use in pregnancy now supported in some casesc

Natalizumab (Tysabri®) C Continue until pregnancy confirmed
Continue until second trimester of gestation in women with highly

active disease

Dimethyl fumarate (Tecfidera®) C Discontinue before conception and maintain effective contraception an
appropriate period of time before undergoing pregnancy

Teriflunomide (Aubagio®) X Discontinue before conception and maintain effective contraception an
appropriate period of time before undergoing pregnancy

Second-line treatments

Fingolimod (Gilenya®) C Discontinue before conception and maintain effective contraception an
appropriate period of time before undergoing pregnancy

Mitoxantrone (Novantrone®) D Discontinue before conception and maintain effective contraception an
appropriate period of time before undergoing pregnancy

Overall post-pregnancy considerations for
resumption of treatment

Very active disease before pregnancy Resume therapy as soon as possible after delivery

Low disease activity at conception and during
pregnancy

Monitor disease activity with magnetic resonance imaging, cease
breastfeeding if applicable and resume therapy at first sign of disease
activity

FDA US Federal Drug Administration
a See Table 1
b The pregnancy contraindication for glatiramer acetate has recently been removed in the European Union by the European Medicines Agency
c Recent United KingdomMedicine & Healthcare products Regulatory Agency (MHRA) change of the European marketing authorisation supports use
where benefit to the mother outweighs the risk to the foetus [46, 47]
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during breastfeeding. Evidence about the possible protective
role of breastfeeding remains controversial. Even if
breastfeeding is possible in women with MS, in the presence
of established MS activity that requires prompt therapy re-
sumption breastfeeding should be avoided. Again,
breastfeeding choice should be discussed in advance, during
pre-conception counselling.

Finally, the management of MS during pregnancy can best
be attained by the integrated efforts of an interdisciplinary
team including neurologists, gynaecologists and psycholo-
gists. This interdisciplinary team is generally well accepted
and even demanded by patients, who may also need psycho-
logical support at different moments of their reproductive
course, before, during and after pregnancy [14].

Overall, the interdisciplinary team can more effectively
minimize the maternal and foetal risks, monitor drug safety
and effectiveness and identify the therapeutic strategy most
appropriate for the individual patient, based on available sci-
entific evidence, clinical experience and integration of differ-
ent specific competences.
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