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Abstract
Multiple sclerosis is a chronic inflammatory disease which, due to the destruction of the fibres of the central nervous 
system in the process of demyelination, leads to numerous neurological symptoms and progressive disability. The disease 
is autoimmune, which means that myelin is destroyed by the patient’s own cells, caused by improper functionong and 
regulation of the immune system. Multiple sclerosis affects more and more people and is therefore a significant clinical 
problem which, to a large Entent, affects women, especially in childbearing age This presents a big challenge for carrying out 
pregnancy while continuing the therapy, ensuring the safety of the foetus and simultaneously achieving the best possible 
therapeutic effect. The decision whether the therapy should be continued or whether it should be eliminatedis usually 
made according to assessment of the possible gains and losse. Despite the lack of clear indications, there are many studies 
proving the relative safety of the use of individual but not all the drugs during pregnancy. Pregnancy, however, has a fairly 
good impact on the development of multiple sclerosis, and that safety considerations, especially those concerning the 
growing foetus, force a decision to change or completely suspend the therapy. In-depth research on the already available 
and emerging therapeutic pathways in multiple sclerosis bring hope for increasingly better results in the future in the 
treatment of pregnant patients with multiple sclerosis.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic inflammatory disease 
leading to demyelination and consequent destruction of nerve 
fibres in the central nervous system (CNS), which leads to a 
gradual loss of their function, causing various neurological 
symptoms and gradually aggravating the patient’s disability 
[1]. The disease is autoimmune, which means that myelin is 
destroyed by the patient’s own cells, caused by the improper 
functioning and regulation of the immune system [2].

Multiple sclerosis may vary among patients due to the 
fact that any part of central nervous system can be affected 
resulting in different symptoms one to another. Three main 
types of disease can be distinguished that differ in the 
type of progression and clinical assessment. First, there is 
relapsing-remitting multiple sclerosis (RRMS), which occurs 
the most often, characterized by many relapses over time, 
divided by periods of total or at least significant remission. 
Relapses are characterized by new neurological symptoms 
or exacerbations of preexisting neurological symptoms that 
were preceded by at least one month of clinical stability [3]. 
Secondly, primary-progressive multiple sclerosis (PPMS), in 
which no relapses occur. In some cases, the symptoms do 
not disappear and once disability occurs, it increases. The 
third type, secondary-progressive multiple sclerosis (SPMS), 
usually begins 10 years later than RRSM [4]. Prognosis 

depends on the type, but the disease undoubtedly decreasing 
life expectancy from five to 10 years [5].

The incidence of the disease ranges from two to 150 cases 
per 100,000 of the population, which makes it a significant 
clinical problem and challenge [6]. Importantly, multiple 
sclerosis affects women to a large extent, and are from two 
to three times more likely to be diagnosed [7]. It very often 
begins between the ages of of 20 and 40 [8]. Due to the fac, that 
this is the reproductive age, the doctor and the patient often 
have to deal with pregnancy management in conditions of a 
chronic disease. Although the outcome of healthy pregnant 
women and those with MS is very often similar, there are 
several important risk factors. For instance, patients with 
MS have a higher risk of infection during pregnancy which 
can affect the life and health of the mother as well as the 
foetus [9]. Just as multiple sclerosis can influence the course 
of pregnancy, pregnancy influences the course of the disease 
and presents new clinical challenges for the medical team. 
One such challenge is obviously conducting therapy in such a 
way as not to endanger the life and health of the mother and 
the foetus, while achieving the best therapeutic effect on MS.

OBJECTIVE

The presented study describes the relationship between 
pregnancy and multiple sclerosis, focusing on the impact 
of various forms of therapy on the development and safety 
of the foetus and the ultimate success of the pregnancy 
itself. The study is based on a literature review on this topic, 
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primarily from the PubMed database, that was searched with 
the following terms: ‘multiple sclerosis’ and ‘pregnancy’. The 
most recent papers, preferably not older than eight years, 
were chosen in order to provide the most appropriate and 
reliable data.

The influence of pregnancy on the course of multiple 
sclerosis. Due to the autoimmune background of multiple 
sclerosis, the immunomodulatory effects caused by 
pregnancy have a very good effect on the course of the disease. 
Immunomodulation is necessary to protect the foetus which, 
being a molecular foreign organism in a woman’s body, may 
be exposed to the harmful and potentially lethal effects of 
the mother’s immune system. Numerous factors, mainly 
hormonal (progesterone and estrogens are most important), 
have an inhibitory effect on the functioning of immune 
cells. This condition allows for the development of the 
foetus, but it is also somewhat incidental in the relief of MS 
progression [10].

In addition to the general reduction in the severity of the 
disease, fewer relapses are observed in pregnant women. The 
study conducted by Confavreux on 227 patients showed a 70% 
reduction in the frequency of relapses in the third trimester 
[11]. According to Salemi et al., although during pregnancy, 
especially in the third trimester, the number of relapses 
is significantly lower than before pregnancy, there is no 
significant difference in the number of relapses in relation to 
the year before pregnancy than during pregnancy, and three 
months after childbirth [12]. However, the number of relapses 
may increase slightly immediately after birth, and the positive 
effect of pregnancy is undeniable. It is also worth noting that 
a large number of pregnancies improves the overall prognosis 
of patients, which is manifested primarily by a lower degree 
of disability as a result of disease progression, or a longer 
time to achieve it. [13]. Although many studies prove this 
relationship, it should be noted that women with a more 
severe course of the disease decide to have a child less often, 
which may lead to false conclusions.

Effects of multiple sclerosis treatment on pregnancy. 
Although pregnancy may have a positive effect on the 
course of the disease, it is also a specific, high-risk condition 
requiring verification by existing therapies. Patients suffering 
from MS and planning children should inform their doctor 
as soon as possible in order to evaluate and modify the 
treatment, if necessary, in the interest of the foetus and 
mother.

The safety of drugs used in pregnancy is assessed using the 
Food and Drug Administration (FDA) classification (Tab. 1). 
However, in 2015, the FDA replaced the former pregnancy 
risk letter categories on drug labeling with new information 
to make them more comprehensible, although the old, pre-
2015 classification it is still in use. There are a number of 
medications available for the treatment of multiple sclerosis, 
ranging from ongoing disease-modifying medications to 
those relieving symptomatic treatment and are the two main 
pillars of multiple sclerosis therapy.

Table 2 summarizes the most commonly used disease-
modifying drugs and their safety categories (prescribing 
information was downloaded from product websites). These 
are drugs that are taken irrespective of the occurrence of 
relapses, often long-term, affecting the immune system 
of patients in order to reduce the severity of the disease. 

Moreover, there is no adequate data on risk in pregnant 
for both dacalizumab and ocrelizuma;, however, 
dacalizumab may cause embryofoetal death and reduced 
growth at exposures 30 times higher than used in clinical 
circumstances. Ocrelizumab is proven to put infants at risk of 
B-cell depletion and lymphocytopenia due to its mechanism 
of action as an anti-CD20 antibody [14].

Table 3 lists the medications used to suppress relapses which 
indicate on the labeling their safety category (prescribing 
information was downloaded from product websites). 
Corticosteroids are used to treat acute exacerbation [15]. 
For dealing with spasticity, baclofen, diazepam or tizanidine 
are administered [16], as well as gabapentin, which also 
reduces pain and seizures [17]. Amantadine and modafinil 
decrease fatigue [18. Oxybutinin and tolterodine are used 
when the patient is suffering from an overactive bladder [19]. 
Dalfampridine may be considered to improve walking speed.

As can be seen, the safety profile of drugs used in 
multiple sclerosis is not satisfactory. It has been assumed 
that none of the disease-modifying drugs should be taken 
during pregnancy, and to-date there are no clear guidelines 
suggesting appropriate therapeutic solutions, although 
some drugs appear to be safer than others [14]. Particularly 

Table 1. FDA pregnancy categories

A No evidence of fetal harm in well- controled human studies

B No evidence of fetal harm in animal studies

C Evidence of fetal harm in animal studies or no available data

D Evidence of fetal harm in humans, however in some circumstances use may 
be justified

X Not indicated for use during pregnancy due to evidence of fetal harm in 
humans

Table 2. Safety categories of disease-modifying therapies

IFN-βIb C

IFN-βIa C

Fingolimod C

Glatiramer acetate B

Dimethyl fumarate C

Teriflunomide X

Alemtuzumab C

Natalizumab C

Mitoxantrone D

Table 3. Safety categories of symptoms management therapies

Corticosteroid C

Baclofen C

Diazepam D

Tizanidine C

Gabapentine C

Amantadine C

Modafinil C

Oxybutinin B

Tolterodine C

Dalfampridine C
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noteworthy are interferons and glatiramer acetate, which 
show a small number of side-effects. Newer drugs still require 
in-depth research, although it is already known that some 
of them may have an adverse effect on the development of 
the foetus [20].

DISCUSSION

None of the disease-modifying therapies in pregnant women 
are approved in the United States, but some countries 
allow the use of individual drugs in certain conditions and 
circumstances. Usually, the decision whether the therapy 
should be continued or whether it should be eliminated 
results from the assessment of possible gains and losses [21, 
22]. Despite the lack of clear indications, there are many 
studies proving the relative safety of the use of individual but 
not all the drugs during pregnancy. For instance, glatiramer 
acetate is approved in the countries of European Union for 
treating pregnant patients with RRMS. There are studies 
proving no teratogenicity or increase the risk of miscarriages 
in patients undergoing therapy with glatiramer acetate during 
pregnancy[23] Due to this relatively safe profile, it is the only 
drug approved by the FDA, classified under the letter B.

Interferons, which have not shown any increase in 
malformations among animal studies, were believed to 
cause a higher rate of miscarriages. This was observed when 
using doses higher than established clinical needs, although 
there are also studies indicating no increase in spontaneous 
abortions during IFN-β therapy [24, 25] Also, it has been 
proved that dimethyl fumarate, when used to treat patients 
during pregnancy in comparison to the general population, 
does not cause any harm to the foetus, [26].

The effect of natalizumab on the foetus may slightly increase 
abnormalities and malformations, but there no particular 
defects have been observed. Although it is uncommon, in 
patients with an agressive type of MS, heamathological 
disorders was detected in 10 of 13 births. All these side-
effects indicate the need of for caution, but in some cases the 
benefits from treatment may be higher taen potential damage 
[27, 28].Pregnant patients should be treated with natalizumab 
only by experienced physicians, and due to the mentioned 
heamtological abnormalities, the presence of a pediatrician 
may be needed [29]

As mentioned, teriflunomide is classified under the letter 
X, which indicates strong evidence of foetal harm that may 
be caused by using this drug during pregnancy. Some authors 
suggest discontinuing the therapy with teriflunomide, as well 
as dimethyl fumarate and, if necessary, switching to a safer 
drug should be considered [30]. It is interesting that there are 
studies proving thathisn does not have to be the case, and 
teriflunomide may be used in the treatment of some patients. 
That being said, one retrospective study should be mentioned 
that proved no foetal malformations nor miscarriages despite 
therapy[31]. However, the number of patients was quite low 
which that may have led to a false conclusion, and in spite of 
its mentioned potential, the administration of teriflunomide 
is still not recommended during pregnancy.

CONCLUSION

Multiple sclerosis and pregnancy are quite common 
coexisting clinical challenges among young women, hence 
it is extremely important to understand their interaction. 
Although pregnancy has a fairly good impact on the 
development of multiple sclerosis, there are occasions when 
safety considerations, especially those concerning the 
growing foetus, force a decision to change or completely 
suspend therapy. However, it happens that pregnancy, by 
alleviating symptoms, compensates for the lack of drugs, 
which is a very desirable situation. On the other hand, in the 
case of more aggressive forms of the disease, administration 
of drugs may seem necessary. In such cases, the safest possible 
solutions should be selected from a wide range of available 
therapeutic options, guided by the latest results of research 
on the safety of each drug. Although there are no sufficiently 
clear guidelines for the treatment of MS patients, some drugs 
seem to be a quite good choice, and some of them are even 
registered in the European Union.

Whenever possible, discontinuation of disease-modifying 
therapies is usually recommended. If multiple sclerosis in 
a pregnant patient is treated with interferon or glatiramer 
acetate, withdrawal of the drug might be considered, 
especially in highly active cases. Natalizumab seems to be 
a beneficial option when the risk of disease reactivation is 
significant. Women receiving drugs with a worse safety profile, 
e.g. teriflunomide, may be switched to those mentioned 
previously (interferon, glatiramer acetate), depending on the 
particular circumstances.

The welfare of the woman and the foetus should be taken 
into account before each decision is taken, assessing the 
gains and losses. In-depth research on the already available 
and emerging therapeutic pathways in multiple sclerosis 
bring hope in the future for increasingly better results in the 
treatment of pregnant patients with MS.
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