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Abstract
Multiple sclerosis is an autoimmune disorder that affects the central nervous system, more common in women of childbearing age, so pregnancy can affect the disease.
In these patients, the relapse rate decreases during pregnancy, especially in the third trimester, however, there seems to be an increased risk of exacerbations during the
first three months postpartum, before returning to the pre-pregnancy rate.
Although the evidence is not conclusive and there is no certainty that pregnancy can protect a genetically susceptible patient, it seems that the risk of disease is lower
in women with a previous pregnancy than in nulliparous women, as well as women with exclusively breastfeeding.
Among these patients, there seems to be a greater number of small newborns for gestational age, as well as higher figures for instrumented deliveries or caesarean
section, although without other complications, so it is not considered a "high risk" pregnancy. However, the possible interaction between drugs and the course of the
disease make essential a good family planning, with proper advice.
Formerly it was recommended to stop the treatment since no drug was approved for its use. Nowadays, although the data is still limited, the therapeutic strategy has
evolved remarkably; some drugs may require suspension, even six months before conception, however, others are safe, including during pregnancy. Hence the great
importance of preconceptional consultation, in which each case will be assessed individually in order to obtain the best solution for each patient in particular.

Introduction
Multiple sclerosis (MS) is a chronic autoimmune and degenerative
disease of the Central Nervous System (CNS) in which inflammation,
demyelination and axonal loss occur from very early stages of the
disease. It mainly afflicts young people between 20 and 40 years of age,
with a predominance in the female sex [1]. The average prevalence of
MS is 33 out of every 100,000 people, with significant variability between
countries. North America and Europe have the highest prevalence
(with 140 and 108 cases per 100,000 inhabitants, respectively), while
Asia and sub-Saharan Africa have the lowest (with 2.2 and 2.1 out of
every 100,000, respectively) [1,2].
Depending on the onset of symptoms and their evolution, different
phenotypes have been described. The typical form is presented as an
active intermittent disease (relapsing-remitting MS), while about 15%
of patients presented a progressive course (primary progressive MS)
or a relapsing profile at the beginning, which then becomes constantly
aggressive (secondary progressive MS) [1,3]. Today there is still no
definitive cure for MS. However, the approval of the first diseasemodifying treatments for multiple sclerosis in 1990 changed attitudes
toward the condition and triggered 25 years of intense development,
which has resulted in multiple therapeutic options [4].

Importance
MS afflicts especially to young women in reproductive age, so
some concerns arise with regard the possible negative outcomes of
pregnancy and vice versa. In addition, unlike a little over 20 years ago,
when the only recommendation for these women was to abandon
treatment, there are currently a host of new advances in the search for
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effective treatments, which has led to investigate the effects of the drugs
on pregnancy outcomes.
The main objective of the work to investigate about the interrelations between this condition and the disease, possible complications
that may exist, differences with respect to healthy women and
therapeutic arsenal that we have in this situation.

Methods
Article search
We searched published papers focused on multiple sclerosis and
pregnancy in PubMed and EMBASE. The key words used were as
follows: pregnancy and multiple sclerosis, disease-modifying drugs
(DMT), breastfeeding, and peripartum outcomes. Initially we got 1440
articles. After screening the abstracts selected 76 articles focused on the
inter-relations of both conditions.

Data extraction
We retrieved the changes in the annualised relapse rate, disability
progression measured with the EDSS comparing the numbers in
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the pre-pregnancy year with the same figures in pregnancy and
postpartum. Peripartum outcomes such as infections, stillbirths, low
birth weight, and pre-term deliveries. The influence of breastfeeding on
disease activity was also analysed, and the effects of DMT on pregnancy
and peripartum outcomes as well.
Therefore, this review has been structured in three main blocks:
• Effects of pregnancy on multiple sclerosis, that is, how this condition
influences relapse rate and disability progression inheritance,
• Effects of multiple sclerosis in pregnancy, trying to relate the
benefits and disadvantages that the disease can cause to pregnancy
and differences with respect to healthy patients in the preconception stage with contraception, family planning consultation
and related problems with fertility, during pregnancy with care
and administration of vaccines, at the time of delivery and in the
postpartum period with breastfeeding.
• Currently available treatments for multiple sclerosis in these
pregnant patients, mainly the disease-modifying treatments:
considerations about withdrawing or not taking drugs, dose
modification, and the different indications according to the period
and the situation in which they are (pre-pregnancy, pregnancy,
breastfeeding, relapses).

Effects of pregnancy in multiple sclerosis
Multiple sclerosis (MS) is a demyelinating and neurodegenerative
disease that predominantly affects women of childbearing age, so
the effect of pregnancy on MS is an important clinical problem [5].
Until the end of the 20th century, patients with MS are advised to
avoid pregnancy given concern about the possible exacerbation of
neurological symptoms [6-8]. However, a paradigm shift took place
in 1998, when Confavreux and his team published the PRIMS study
(Study on pregnancy in multiple sclerosis), the first prospective
observational multicenter study aimed at understanding the influence
of pregnancy on the relapse rate annual and risk of progression of MS
[9]. They followed-up 254 women from twelve European countries
with recurrent remitting MS (RRMS) during pregnancy and the next
twelve months afterwards and compared the relapse rate with those of
the year before pregnancy. The study showed a significant decrease in
relapse rates during pregnancy, especially during the third trimester
compared to the rates of the previous year, however, relapses increased
the first three months after the increase in new levels before pregnancy,
although Only 28% of the cohort experienced them (Figure 1), Other

key findings of the study that deserve to be highlighted were the absence
of related differences when comparing the relapse rates of the nine
months of pregnancy plus the three months postpartum with the rates
of the year prior to pregnancy, and the absence of disability progression
during the study period. Posterior cohort studies confirmed the same
results with decreased rate of relapses in pregnancy and increased in
postpartum [10-28].
From an immunological point of view, pregnancy is considered
an immunotolerant state, where the maternal immune system needs
to adapt to the foetal allogeneic tissue [29], so it is expected that in
pregnant women with autoimmune diseases the severity of their disease
will decrease [30]. Foetal tissues are considered semi-allogenic, since
they house both maternal and paternal antigens. Therefore, a state of
transient tolerance of T cells specific to paternal antigens is necessary
to avoid rejection of the foetus [29] This is achieved by a decrease in
adhesion molecules, matrix metalloproteinases (MMPs) and a change
in cytokine secretion by activated helper T lymphocytes, which are
involved in pregnancy and are also crucial in the development of
autoimmune diseases [29]. One of the most important changes in
the immune response during pregnancy is the decrease in the Th1
immune profile with the reactive increase in the Th2 profile [29]. This
balance, with a slight predominance towards Th2 is essential, since the
excessive dominance of one or the other could lead to spontaneous
abortion [30]. Regulatory T cells also appear to rise during pregnancy;
taking into account that they inhibit Th17, the latter are expected to
decrease along with Th1 during pregnancy, although alterations in
the population of Th17 during pregnancy are not fully clarified. For
instance, in multiple sclerosis and other dominant autoimmune
diseases of Th1 and Th17, a change towards Th2 is expected to have
a favourable outcome in the severity of the disease [29,30]. Also high
levels of estrogens during pregnancy and other reproductive hormones
such as progesterone, prolactin or corticosteroids could be responsible
for the general reduction of MS activity during pregnancy, acting as
critical immunomodulators and inducing immune tolerance. These
hormones gradually increase during pregnancy, reaching the peak in
the third trimester, the moment of greatest protection of the disease.
Other hormones, such as cortisol, are also modified during pregnancy,
although to a lesser extent [5,31].
In addition to the immunomodulatory property of estrogens,
they are also neuroprotective, and are known to play a role in normal
cognitive development; so that they favour both the survival of the
foetus, as well as the protection of the brain from injuries during
maternal insults [5,29,31].

Reproductive factors and multiple sclerosis

Figure 1. Rate of Relapse per Woman per Year for Each Three-Month Period before,
during, and after Pregnancy in 227 Pregnancies Resulting in a Live Birth among Women
with Multiple Sclerosis. The values shown are means and 95 percent confidence intervals [9]
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Given the physiological interaction between the reproductive
and immune systems in women, it is not surprising that reproductive
exposures and modifications such as pregnancy are related with the
course of MS [32]. However, few studies have investigated this, and
its conflicting results [33,34]. As previously mentioned, pregnancy is a
natural modifier of MS, associated with an approximate 70% reduction
in the rate of relapse, especially during the third trimester, although
with a significant exacerbation after childbirth. The Australian multicentre study of the environment and immune function (Ausimmune)
evaluated in 2012 the relationship between parity and subsequent risk
of developing the disease, finding a risk reduction of approximately
50% for each birth, regardless of other well established factors; that is,
the possibility of a first demyelinating episode is inversely correlated
with the number of offspring, the lowest risk being in multiparous
women [35].
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However, the evidence of risk reduction in these women is
inconclusive since there is no certainty that pregnancy can protect
a patient genetically susceptible to developing MS. In addition, even
despite obvious association, most studies to date have not addressed
the potential impact of selection bias, whereby women with less
disabling MS are more likely to get pregnant [5,34,36]. Therefore, much
more research is needed to clarify the nature of such an association.
Although after several years of research, what can be assured for those
patients with a family history of MS is that having several pregnancies
will not adversely affect their risk of developing MS. [5,34,36]. There
is no evidence of association between MS and the age at first birth,
although a small Danish study reported a small protective association
with early age at first birth [34].
Other factors that also appear to intervene in the course of the
disease would include the possible protective effect of advanced
age in menarche or the late onset of symptoms [32-34]. Exclusive
breastfeeding seems to act as a protective factor against relapses, a
matter not so clear with contraceptives, for which both protective and
neutral and risk effects have been shown [34].

Effect of pregnancy on the relapse rate in multiple
sclerosis
According to cohort studies the relapse rate decreases significantly
in pregnancy [9-28]. In contrast to the protective effect of pregnancy,
the postpartum period carries a higher risk of relapse [10,12-20,23-28],
which could be due to the abrupt elimination of the protective factors
of pregnancy after childbirth or to unique harmful factors inherent in
this period [5,36]. The development of postpartum increase in relapse
rates (ARR) has not been associated with breastfeeding, age at onset
of the disease, total number of outbreaks prior to pregnancy, number
of pregnancies, or sex of the newborn [5,36]. Relapse recurrence does
not depend on the type of delivery or the type of anaesthesia used for
caesarean section [37]. However, after the evaluation of the clinical
predictors of relapse probability by logistic regression analysis in the
PRIMS study group, three variables did correlate significantly with the
risk of relapse: higher annualised relapse rate (ARR) the year prior to
pregnancy, increased number of relapses during pregnancy, and higher
score on the Expanded Disability Status Scale (EDSS) at the beginning
of pregnancy. On the contrary, exposure to immunomodulatory
drugs at the time of conception seems to be a factor associated with a
lower number of relapses [30]. When the decrease RR during the nine
months of pregnancy and the subsequent increase in RR during the
first postpartum trimester are analyzed together, it is observed that
the RR of these 12 months does not differ from the usual ARR prior
to pregnancy. The Figure 1 depicts the trends of relapse rate in prepregnancy year, pregnancy and puerperium.

Effects of multiple sclerosis on pregnancy
Patients with MS usually have some insecurity when deciding to
get pregnant because of the concern of a possible negative effect of the
disease in pregnancy. However, after reviewing several investigations,
we can see that the impact of MS on the obstetric course is minimal
and pregnancies in patients with MS are generally well tolerated
[38-40]. Most studies did not find significant differences in obstetric
outcomes compared with healthy women [38-40]. Some studies
suggest the possibility of a higher rate of small newborns for gestational
age compared to healthy controls [41,42], and a higher probability
of instrumented vaginal deliveries (forceps, suction cup), slightly
higher caesarean rates, longer labour, and superior hospital stay [3840,43]. However, it has not been shown that women with MS may
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have a higher risk of pregnancy complications such as spontaneous
abortions, placental abnormalities, ectopic pregnancies, pre-partum
haemorrhages [39,43], differences in the Apgar score, or stillbirths
[38]. Therefore, patients with MS should be treated in the same way as
healthy patients, without special precautions, unless other maternal or
foetal issues arise.

Anti-conception in women with multiple sclerosis
Contraception is essential in women with MS of reproductive age
since in these patients it is especially important to optimally time the
desired pregnancies and prevent unwanted ones. We lack data on the
number of unplanned pregnancies in patients with MS. However, it is
likely that the population with MS will make a greater effort in family
planning, given the impact that the disease has on their social and
economic future, the impact on fertility or the possible teratogenicity
of the drugs. In 2016, the Center for Disease Control and Prevention
(CDC) included MS in the US Medical Eligibility Criteria (MEC)
and published evidence-based recommendations for contraceptive
use in women with MS for the purpose of help health professionals,
including neurologists, to advise on contraception to these women,
always taking into account their individual situation [44]. Among the
recommendations, there is no contraindication for the use of intrauterine
devices (IUDs) or barrier methods such as preservatives, spermicides
or diaphragms (Category 1). Within Progestin contraceptives only
Etonogestrel implants and Progestin (POP) pills also lack restrictions
(category 1). Medotroxyprogesterone Depot (DMPA) acetate, also
included in this group, requires careful monitoring since it has been
associated with small changes in bone mineral density, which can be
harmful in the bone health of these women due to the disease itself,
immobility or corticosteroids (Category 2).
Combined hormonal contraceptives (CHC) include oral tablets,
patch and vaginal ring. The choice will depend on the patient's state
of mobility: for women with MS without movement limitations, there
are no restrictions on use (category 1). However, in patients with
prolonged immobility, CHCs are not recommended, unless other
more appropriate methods are unavailable or unacceptable (category
3), as they may increase the risk of venous thromboembolism in these
patients. The DMTs do not seem to decrease the effectiveness of
hormonal contraception, although interaction studies are limited. All
treatments should be reviewed at each visit, as some therapies for the
management of symptoms of MS could affect contraceptive efficacy.
Therefore, most contraceptive methods appear to be safe for women
with MS according to current evidence, the only exception being the
use of combined hormonal contraceptives (CHC) in women with MS
and reduced mobility.

Patients with multiple sclerosis and desire of pregnancy
MS is mostly diagnosed in young women, many of whom still
want to have children. Today it is known that the disease does not
preclude pregnancy, however, good family planning is important,
with proper advice about the control of the disease at the time of
conception, pregnancy, and puerperium, especially when patients are
on DMTs [45,46]. Ideally, timing of diagnosis of MS and pregnancy
planning should not coincide, since a window period of at least one
year is necessary to assess the activity and course of the disease in each
patient individually; In addition, the risk of a second attack is much
greater after the first event [45,47]. Moreover, since the diagnosis often
coincides with the start of a therapy, the therapeutic choice should
take into account the woman's desire of pregnancy so as to avoid
teratogenic drugs; so the optimal planning begins in the pre-pregnancy
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phase [45,47]. The most appropriate treatment for a patient with MS
who plans a pregnancy should be chosen considering the severity of the
disease, the impact of the drugs on the pregnancy and the foetus as well
as the risk of relapse in the mother [45]. Some medications may require
suspension 6 months before pregnancy or even earlier. However,
others are relatively safe for use during pregnancy such as interferons
and gratiramer acetate [5].
Pregnancy of a woman with MS is not a “high risk” pregnancy.
Prenatal care should follow the general recommendations, with the
same scheme of dietary supplements of folic acid, vitamins, minerals
and iron required by pregnant women in general, as well as the
cessation of tobacco and alcohol [31]. One aspect that may give rise
to controversy is vitamin D supplementation in pregnant women
with MS. There are studies that relate vitamin D to the slowdown in
the development of MS and lower risk of injury and relapse. However,
others do not provide significant results, so no arguments were found
to recommend pregnant patients with MS to take more vitamin
D supplements than healthy women [47]. For all of this, as it was
published by the American Academy of Neurology (AAN) in the April
2018 guide, it is important that clinicians are knowledgeable about the
reproductive plans of women with MS and offer individualized advice
for each patient regarding reproductive risks and birth control during
the use of DMT [48].

Fertility
There is some disagreement about the effect of MS on fertility.
Some researchers advocate that MS does not significantly affect fertility
or the ability to complete a full-term pregnancy, compared to healthy
controls [31,38]. Other studies demonstrated the existence of endocrine
and sexual disorders associated with the disease as well as negative
effects produced by DMT drugs [31,32,45]. Sexual disorders, caused
by significantly reduced levels of antimullerian hormone, known for
its correlation with decreased ovarian and endocrine reserves, with a
higher prevalence of thyroid autoimmunity, and probably leading to
a greater need for assisted reproduction techniques (ART) in patients
with this pathology [31,38,39]. Some other reasons why this happens
include maternity delay in the context of a diagnosis of MS, high rates
of sexual dysfunction, higher rates of hormonal disorders as well as
endometriosis [32,38]. To date there are no large studies evaluating
the effect of assisted reproduction technique in MS. However, small
research suggests the existence of an increased risk of relapse with
the use of some assisted reproduction techniques as well as increased
activity of nuclear magnetic resonance lesions [49-53], so MS patients
should be informed about this risk.
Factors deemed to increase the risk of relapse occur after temporary
discontinuation of DMT, and failure in cycles and immune changes
induced by the use of gonadotropin-releasing hormone (GnRH)
agonists, which may induce an increase in cytokines. proinflammatory
and increased migration of immune cells through the blood brain
barrier [24,54,55,32,38].
In addition, DMT may affect the patient's ability to conceive,
and may have detrimental effects on the foetus, so it is advocated to
withdraw treatment before conception [5].

Delivery
Childbirth and possible complications are generally the same as in
other women, and do not need a particular management. Only in a
minority of cases with greater disability will special consideration be
necessary in order to choose the safest option for both the mother and
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the foetus [56]. There are no contraindications for natural childbirth or
for caesarean section in patients with MS [31,32,39]. There are also no
negative consequences with the use of epidural analgesia [31,39].
There are no data that show a higher risk of congenital
malformations or abortions in babies born to women with MS
[23,43,57]. However, there seems to be a greater proportion of induced,
instrumented and caesarean deliveries, which can be explained as a
reflection of fatigue, lower limb spasticity, defective pelvic sensation,
lack of sensitivity to contraction pain and neuromuscular perineal
weakness. for the onset of labour [23]. A greater number of infants
with low birth weight or small for gestational age have been registered
in two studies [41,42], increased risk of infections [58,59]. These latter
complications are not enough to classify pregnancies in women with
MS as high-risk pregnancies, although obviously, hospital-assisted
delivery is recommended before natural home birth [31].

Breastfeeding and multiple sclerosis
Making the decision to breastfeed or not may be equally or more
challenging for a patient with MS than the decision to get pregnant [38].
Today it is known that breastfeeding has well established benefits for
both the health of the mother and the child, which is why breastfeeding
is recommended exclusively for the first six months and continue
combined with complementary feeding during the two first years
[39,60]. However, the evidence on the role of breastfeeding in women
with MS seems to be still controversial and generally inconclusive. The
risk of incidental exposure of the child to a certain drug is not advised
during this period. In addition there are concerns about recurrence of
disease relapses in the mother if treatment is not resumed [38,45,60].
It is very unlikely to conduct a randomized trial that definitively solves
this problem, so the true effect of breastfeeding on annual relapse
rates is still under debate. Although breast feeding may be harmful
for the newborn, the existence of a possible protective role against
postpartum relapses has not yet been proven and deserves further
research [60,61]. For this reason, in women with very active disease
and those who do not wish to breastfeed, early restarting of DMT may
reduce the relapse risk [39,60,62]. Studies before and in the DMTs era
did not find a significant impact of breastfeeding in the course of MS,
nor did the PRIMS reference study a link between them [9,13,17,18,25,
63]. Only two smaller studies pointed to a protective role of exclusive
breastfeeding; one of the was conducted in North America and showed
a reduction in the risk of postpartum relapses of approximately 5 fold
during exclusive breastfeeding. He argued that the protective role of
breastfeeding is correlated with an increase in interferon-producing
CD4 T cells that are expressed due to breastfeeding amenorrhea [64]. A
European study showed a modest protective effect [65].
Therefore, pending definitive evidence about the interrelationship
between breastfeeding and disease activity, a pragmatic approach is
proposed, individualizing each specific case, taking into account the
therapeutic history of the patient along with the characteristics of
the disease before and during pregnancy [60]. In addition, there are
many DMTs with very low probability of reaching breast milk and
others are not harmful for the baby [39], so the absolute cessation of
breastfeeding will not always be necessary. All available information
should be discussed with the mother, whose preference is decisive in
the final decision [39,60].

Disease modifying treatments of the disease in multiple
sclerosis
Treatment of MS has evolved greatly in recent decades; Since
1993, a large number of disease-modifying treatments (DMT) have
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been approved by the United States Food and Drug Administration
(FDA), and the European Medicines Agency (EMA) or are still under
investigation in clinical trials [66]. These drugs currently represent the
first-line treatment, and have demonstrated efficacy in reducing relapse
rates and severity, as well as moderating the development of new CNS
lesions. They are able to slow the progression of the disease in the long
term and delay the onset of neurological disability, however, they do
not have the capacity to reverse the disability or restore function [66].
With regard to pregnancy and postpartum, medical management is a
challenge, given the risks of exposure to medications for mothers and
children.

when taking steroids. After quantifying the amount of excretion,
it was seen that concentrations increased after administration, but
decreased rapidly, with a low breast milk concentration (1-1 , 5% of
that found in the serum), so breastfeeding can continue while being
treated with a short cycle of Methylprednisolone IV two to four hours
after each dose. In the context of higher intravenous doses, it may be
wise to wait 24 to 48 hours after each corticosteroid infusion before
breastfeeding [31,73,74]. If Methylprednisolonene were not effective
enough, plasma exchange can be considered, since a large number of
case reports suggest that it may be a well tolerated procedure in these
patients [39,75].

Until 2015, the FDA classified the risk of the different drugs under
a five-letter system (A, B, C, D, X) according to the known effects on
pregnancies in animals and humans. A drug A was considered safe
because it did not show harmful effects in animal or human pregnancies,
while a drug X identified agents totally contraindicated for its clear
teratogenic effect in studies. However, for drugs introduced as of June
2015, a narrative approach was included that includes a synopsis of
all known effects on animal and human pregnancy, lactation and the
reproductive potential of the various approved drugs [33] (Table 1).

At the beginning of the 21st century, intravenous immunoglobulins
(IgG IV) were proposed as relapse prevention during pregnancy and
postpartum period. However, its use has generated contradictory
results since, despite having a good safety profile, it showed an
ineffective cost-benefit profile. This means that the level of evidence
for IVIG in preventing relapses of the disease remains too poor to draw
conclusions, so that the current recommendation does not include this
treatment as management of postnatal MS reactivation [76].

There is a large experience with the use of interferons and gratiramer
acetate, and both drugs are safe for pregnancy and breastfeeding
[67,68]. Teriflunomide has been associated with teratogenic effects
and a washout period is required before pregnancy, but in a series of
437 confirmed exposed pregnancies no such association was found
[69]. Natalizumab is used in highly active MS patients; although this
drug poses no major risks in pregnancy in two published series of
exposed pregnancy comprising 369 and 92 pregnancies respectively,
it was found an increased rate of birth defects [70] and spontaneous
abortions [71]. Cladribine, an immunosuppressant drug, is clearly
unsafe in pregnancy because of teratogenicity, and increased risk of
lymphopenia and infections [72].

Management of relapses during pregnancy and
breastfeeding
The number of acute relapses in MS is reduced by approximately
half during pregnancy, especially in the third trimester. If a relapse
occurs, corticosteroid treatment could be used, given its potent antiinflammatory and immunosuppressive properties, they have been
considered the cornerstone in the treatment of acute relapses of the
multiple sclerosis [73]. The pattern of choice consists of the intravenous
pulse for three days of Methylprednisolone (1gr / day). Prolonged oral
administration should be avoided, as well as the use of corticosteroids
with placental effects, such as Dexamethasone or Betamethasone. Also,
whenever possible, steroids should be avoided during the first trimester,
due to an increased risk of orofacial cleft and spontaneous abortion
[31,73]. Initially, it was recommended that infants stop breastfeeding

Discussion and conclusions
Multiple sclerosis is a demyelinating disease that mainly affects
women of childbearing age, which can lead to problems in pregnancy.
Its aetiology is not known, probable multi-factorial. However, there is
no certainty that pregnancy protect a patient genetically susceptible to
developing MS.
There is some controversy about the effects of MS on fertility.
Some research shows no involvement, other defends the existence of
endocrine and sexual disorders, as well as negative effects produced
by the drugs for the disease. The role of breastfeeding in women with
MS is also controversial: by the incidental exposure to contraindicated
drugs for the foetus in the case of administering them, and in the case
of not doing so, for the concern about relapses.
There is evidence that breastfeeding does not modify the clinical
course of the disease, but the possible protective role of breastfeeding
needs further research. Regarding treatment, the evidence for the use
of MSD in pregnancy is still limited. Therefore, here it will also be
necessary to individualize depending on the level of disease activity
in the patient and the potential risks of using each TME in each
individual case both before conception and later during pregnancy and
postpartum with breastfeeding.
The physiological interaction between the reproductive and
immune systems favours that reproductive exposures and transitions
may have an impact on the course of multiple sclerosis, a disease that
predominantly appears in women of childbearing age. However, after
several years of studies it is known that the impact of the disease on

Table 1. Risks profile for pregnancy of the main DMTs used in multiple sclerosis [33]
DMT drug (class)

Placental transfer

Foetal/maternal risks

Present in breast milk

Interferons (C)

Unknown

None/minimal

Minimal. Safe

Gratiramer acetate (B)

Unknown

None

Minimal. Safe

Teratogenic

Yes. Unsafe

Fingolimod (C)
Dimethyl-Fumarate (C)

Unknown

None

Unknown

Teriflunomide (X)

Unknown

Teratogenic

Yes. Unsafe

Natalizumab (C)

Yes

Minor birth defects. Transient haematologic
abnormalities

Yes. Unsafe

Alemtuzumab (C)

Yes

Autoimmune disorders

Yes. Unsafe

Ocrelizumab (C)

Yes

Neonatal transient B-lymphopenia

Unknown

Cladribine (X)

yes

Teratogenic, lymphopenia

Yes. Unsafe
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the obstetric course is minimal and pregnancies are generally well
tolerated.
Pregnancy is a natural modifier of MS associated with a reduction
in the number of relapses, especially during the third trimester, with a
significant exacerbation after childbirth, although this does not happen
in all patients.
The only recorded harmful effects have been the higher rate of
small newborns for gestational age and a higher probability of induced,
instrumented and caesarean deliveries, longer labour, and longer
hospital stay, so it is not necessary to take special precautions in these
patients.
One of the aspects that has contributed the most in the improvement
of the disease has been the great evolution of the disease modifying
treatments. In pregnant MS women, the drug selection among several
available DMT drugs poses a challenge, in terms of the risk of exposure
to the drugs for the foetus, and the risk of relapse in the mother in cases
of DMT withdrawal.
– The administration of most drugs is not safe during pregnancy, so
many of them need to be suspended months before conception,
even some of them require an accelerated elimination protocol.
– Gratiramer Acetate is the only drug included in the FDA category B
that can be safely administered even during pregnancy provided the
benefit outweighs the possible risk.
– Regarding breastfeeding, injectable drugs are the only ones
authorized in these patients, yet a pragmatic and individualized
approach focused on each patient is proposed.
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