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Abstract
Nowadays, women diagnosed with multiple sclerosis and belonging to the reproductive age group have 

high pregnancy rates, thus increasing the need of a careful pregnancy management in order to avoid 
maternal and fetal complications. The challenge of the chosen subject consists in identifying the available 
treatment that can be used during pregnancy time, emphasizing the need of a rigorous care during the pre-
conceptional and postpartum period. The aim of the current review is to describe the management of a 
pregnant woman diagnosed with multiple sclerosis, in regards of treatment, anesthesia, mode of delivery 
and management and prevention of relapses during the postpartum period.
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INTRODUCTION 
More than twenty years have passed by since Con-

favreux et al. introduced into the world the reference 
study on multiple sclerosis in pregnancy, studying 254 
pregnant females diagnosed with multiple sclerosis 
during 269 pregnancies, in over 12 European countries, 
establishing the rate of relapse per trimester and corre-
lating it with the rate during the year before the preg-
nancy and concluding that the rate of relapse diminish-
es during parturiency, notably during the last trimester 
and enhances in the puerperium period, before restor-
ing to the pre-pregnancy rate [1]. Described as one of 
the most frequent neurological diseases, multiple scle-
rosis is an autoimmune disorder that affects the central 
nervous system with neurological, physical and cogni-
tive consequences [2]. The downfall of the myelin 
sheath leads to focal T-lymphocytic and macrophage 
infiltrations and oligodendrocyte demise, resulting in 
multifocal zones of inflammation with the final destina-
tion of central nervous system plaques, altering the 
transmission of nerve impulses, leading to cognitive, 
visual, autonomic and sensorimotor impairment, 
among others [2]. 

There are several types of multiple sclerosis (MS), 
each type influencing prognosis and treatment choice. 
Relapsing remitting MS (RRMS) is the prevailing type 
with acute attacks and remission periods; primary pro-
gressive MS (PPMS) is the type described to affect the 
spinal cord nerves; secondary progressive MS (SPMS) is 
a gradual phase of the primary multiple sclerosis; pro-
gressive relapsing MS (PRMS) ia described as a rare 
type with sexual, intestinal and urinary connotations 
[3]. Multiple sclerosis affects women 2.5 times more 
frequent than men, thus pregnancy or menopause im-
plying important changes to the evolution of the dis-
ease, multiple sclerosis frequently being detected be-
tween 20 and 40 years [4,5]. 

PATHOGENESIS, ENVIRONMENTAL 
AND GENETIC FACTORS DETERMINING 

MULTIPLE SCLEROSIS 
The pathogenesis of multiple sclerosis originates in 

the focal immune cell and cytokine infiltration that 
leads to inflammation of the white and gray matter tis-
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sues, the evolution of the disease being determined by 
the synergy between antigen presenting cells (APCs) 
with T lymphocytes that trigger T helper (Th) cell (CD4+ 
T cells) mediation and adaptive immune feedback [6]. 
Toll-like receptors on APCs are stimulated by patho-
gen-associated molecules, resulting in the release of 
interleukin (IL)-12, IL-23 and IL-4, CD4+ T cell differenti-
ation into Th1, Th2 or Th17, further releasing interfer-
on gamma (IFNγ) or type II interferon and tumor necro-
sis factor alpha (TNF-α) that promote inflammation [7].

There are several environmental factors that are 
correlated with multiple sclerosis, as they are shown in 
Table 1 [8]. Tobacco use acts as a determining factor in 
the onset of multiple sclerosis through the release of 
nitric oxide (NO) and carbon monoxide (CO) with po-
tential impairment to the neurons and oligodendro-
cytes, leading to apoptosis, axonal degeneration, and 
demyelination [9,10,11]. Regarding the vitamin defi-
ciency, the lack of vitamin D promotes the onset of 
multiple sclerosis, being correlated with gene expres-
sion and immune control, activating B lymphocyte ap-
optosis, IL-10 synthesis and IFN-γ and IL-2 suppression 
[12-16], while vitamin B12 deficiency is involved in the 
damage of myelin shell components [17]. Moreover, in 
a paper published in 2011 by Sloka et al., in which data 
was collected from 54 studies, ultraviolet exposure was 
an important environmental factor to the prospect of 
promoting multiple sclerosis onset [18]. A Canadian 
collaborative study group on the genetic basis for fa-
milial aggregation in multiple sclerosis indicated that 
familial aggregation of multiple sclerosis is genetically 
determined [19]. Genes like HLA-C554 and  
HLA-DRB1*11 are noted to carry protective effects [20].         

TABLE 1. Environmental factors correlated with multiple 
sclerosis [8]

Viral infection
• Epstein-Barr virus (EBV)
• Human herpes virus type 6 (HHV 6)
Mycoplasma pneumoniae
Tobacco use
Inappropriate diet, including vitamin deficiency
UV exposure 

 MULTIPLE SCLEROSIS AND PREGNANCY 
In the past years, pregnant women diagnosed with 

multiple sclerosis have been the subject of numerous 
scientific papers, assessing the effect of pregnancy on 
the evolution of the disease. Dahl et al., using Norwe-
gian multiple sclerosis Registry and the Medical Birth 
Registry of Norway between 1967 and 2002, studied 
the correlation between maternal multiple sclerosis 
and pregnancy outcome [21]. The study concluded that 
neonates from mothers diagnosed with a manifest 

form of multiple sclerosis had a lower birth weight, 
possible from substandard intrauterine climate derived 
from the disease-induced altered immune state or as a 
cause of delivery via an elective caesarean section that 
usually was planned before full term [21]. Contrary to 
these results, the van der Kop study noted that multi-
ple sclerosis was not considerably correlated with as-
sisted vaginal delivery (odds ratio [OR], 0.78; 95% con-
fidence interval [CI], 0.50-1.16; p = 0.20) or cesarean 
section (OR, 0.94; 95% CI, 0.69-1.28; p = 0.69) [22]. As-
sessing post-partum relapses and disability in multiple 
sclerosis women through an Italian prospective study, 
Pasto et al. showed no equivalence between postpar-
tum relapses and disability and caesarean delivery 
[23]. In terms of MRI exposure during pregnancy and 
its potential fetal consequences, Ray et al., using Ontar-
io databases that included births between 2003 and 
2015, concluded that using MRI during early pregnan-
cy, in comparison to lack of exposure, did not augment 
the risk of adverse outcome to the fetus or during the 
first years after birth [24]. On the other hand, gadolini-
um MRI during pregnancy augmented the risk of rheu-
matological, inflammatory or infiltrative skin adverse 
outcomes, besides stillbirth or neonatal death, rare ad-
verse outcomes being hard to be identified [24]. Ac-
cording to Paavilainen, with the help of MRI, it was 
shown that disease activity is decreased in late preg-
nancy and post-partum activation is a premature and 
frequent event in pregnant women diagnosed with 
multiple sclerosis [25]. 

ANALGESIA AND BREASTFEEDING IN 
WOMEN WITH MULTIPLE SCLEROSIS 
The clinical implications of pregnant women diag-

nosed with multiple sclerosis continue to raise aware-
ness among healthcare providers, particularly regard-
ing the use of local regional analgesia that could induce 
further toxicity in the demyelinated area. The opinions 
of UK consultants obstetric anesthetists were assessed 
throughout a national survey, out of the 592 replies, 
91% of respondents having seen fewer than 10 cases of 
multiple sclerosis in the past 10 years, the regional 
block being the first choice of analgesia in 79% of the 
cases, epidural in 4% of the cases of elective cesarean 
delivery, general anesthesia in 2% of cases of elective 
cesarean delivery and 3% in emergency cesarean deliv-
ery, regional blocks having the potential to lead to neg-
ative consequences such as prolonged block, leg weak-
ness, bladder dysfunction and postnatal relapse of the 
disease [26]. On the other hand, focusing on women 
who experienced multiple sclerosis relapses during 
pregnancy, Lavie et al. analyzed the repercussion of 
neuraxial analgesia on the risk of relapse during early 
post-partum period, concluding that 24% experienced 
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a relapse during pregnancy and 25% in the 3 months 
post-partum, no association being noted between neu-
raxial analgesia and post-partum relapse (OR = 1.08, 
p = 0.78) [27].  

In 2009, Langer-Gould released the axiom that ex-
clusive breastfeeding has a protective role against post-
partum relapses of multiple sclerosis, 36% of the wom-
en diagnosed with multiple sclerosis who breastfed 
exclusively for at least 2 months postpartum experi-
enced relapses of the disease, while complementary 
suppression of menses seemed to contribute to this 
positive result [28]. In addition, a 2019 cross-sectional 
survey on 501 women concluded that breastfeeding 
did not substantially modify the risk of clinically defi-
nite multiple sclerosis [29]. 

PREVENTION OF RELAPSES DURING THE 
POSTPARTUM PERIOD

As Dutch philosopher Erasmus stated that “preven-
tion is better than cure”, strategies were nominated in 
order to address the significant risk of relapse during 
the postpartum months, acknowledging the particular 
features of this period. Treatment for prevention of re-
lapses include corticosteroids, immunoglobulins or 
hormonal therapy, among others. In opposition to the 
use of intravenous immunoglobulins for the prevention 
of relapse that needs to be further investigated, in a 
2004 study conducted by de Seze, during the postpar-
tum period, women diagnosed with multiple sclerosis 
who were monthly administered 1 g of intravenous 
corticosteroids for 6 months, experienced a smaller re-
lapse rate [30]. Moreover, in 2011, Ornelas used a ret-
rospective study in which a single dose of 1 g of intrave-
nous methylprednisolone was given in the postpartum 
period, the conclusions of the study reiterating its sta-
tistically significant benefit on the relapse rate [31]. 
Furthermore, multiple studies have addressed the is-
sue of using hormonal therapy in order to prevent mul-
tiple sclerosis relapses during the postpartum period. 
Vukusic et al. conducted an European, multicenter, ran-
domized, placebo-controlled and double-blind clinical 
trial, with the goal to prevent multiple sclerosis relaps-
es in the postpartum period, using progestin and endo-
metrial protective doses of estradiol and it was hypoth-
esized that sexual steroids could bring favorable 
outcomes by influencing the immune circumstances, 
diminishing the pro-inflammatory lymphocyte re-
sponses of the Th1 type and augmenting the anti-in-
flammatory responses of the Th2 type [32]. An addi-
tional role could be observed in remyelination of 
central nervous system lesions and peripheral nervous 
system, while progesterone might influence myelin 
sheath formation after a cryolesion of the male mouse 

sciatic nerve [32]. However, the results of the study 
above-mentioned were not conclusive. 

TREATMENT OF PREGNANT WOMEN WITH 
MULTIPLE SCLEROSIS 

As multiple sclerosis affects women 2.5 times more 
frequent than men and it is usually diagnosed between 
20 and 40 years of age, current recommendations per-
suade women pertaining to the reproductive age group 
to plan a pregnancy during the low activity period of the 
disease, with available disease modifying therapies 
(DMTs) as treatment options. First-line therapies include 
Interferons β, Glatiramer acetate, Teriflunomide and  
Dimethylfumarate, while second-line therapies include 
Fingolimod, Natalizumab, Mitoxantrone, Alemtuzumab, 
Ocrelizumab and Cladribine, with the remark that recent 
European guidelines on multiple sclerosis pharmacolog-
ical management precisely illustrate that any category of 
treatment should be interrupted during pregnancy, 
while further study should be implemented for the preg-
nancy and postpartum period [33]. 

Hellwig et al. retrieved pregnancy cases with expo-
sure to interferon beta-1b from January 1995 to Febru-
ary 2018, concluding that there was no increase in the 
rate of abnormal pregnancy outcomes and the per-
centage of spontaneous abortion and major or minor 
birth defects was not higher compared to the general 
population [34]. Currently, Interferons β are used until 
conception, with further investigation being needed 
for pregnancy and postpartum period. Glatiramer ace-
tate is another first-line therapy that can be used until 
conception, with the need of further analysis for the 
parturiency time. There is a shortage of studies that 
have evaluated the safety of in utero exposure to glati-
ramer acetate, the study conducted by Giannini et al. 
being one of them. The 2012 study concluded that the 
risk of spontaneous abortion and other outcomes did 
not increase after glatiramer acetat exposure and the 
miscarriage rate (17%) is similar to the one in the gen-
eral population [35]. Teriflunomide is a single-daily 
dose of oral immunomodulator used for multiple scle-
rosis treatment, contraindicated in pregnant women or 
in women planning a potential pregnancy, considering 
the potential risk of teratogenicity and embryo-lethali-
ty, and when pregnancy is confirmed, women undergo-
ing teriflunomide are recommended accelerated elimi-
nation procedure until plasma concentrations reach 
under 0.02 mg/l, a rate that could involve the lowest 
risk to the fetus [36]. Dimethylfumarate is another oral 
agent used as a first-line therapy for multiple sclerosis 
treatment, pregnant women mostly being excluded 
from targeted trials. However, Gold et al., in a 2015 pa-
per, reported that out of 4,132 subjects from which 
2,898 patients were diagnosed with multiple sclerosis, 
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results have shown that the risk of fetal abnormalities 
or adverse pregnancy outcomes associated with gesta-
tional exposure was inconsequential [37]. 

One of the second-line therapy medications, fingo-
limod is contraindicated in pregnancy, contraception 
being recommended for 2 months before conception. 
Leon et al. reported that by 28th February 2019, 1586 
prospective cases of maternal fingolimod exposure 
during pregnancy were analyzed, the prevalence of 
major congenital malformations among live births be-
ing between 2.04 and 5.3%, without discernible pat-
tern of specific malformation [38]. Natalizumab is a 
monoclonal antibody which exerts its action on α4β1 
integrin, with recommendation of cessation during 
pregnancy, especially in the third trimester when the 
risk of fetal hematological anomalies is high [39]. Ocre-
lizumab and Cladribine maintain the recommendation 
of contraception during treatment and a few months 
after cessation [39]. Few studies have addressed the 
issue of maternal exposure to mitroxantone during 
pregnancy, Hellwig et al. noting that in one case of ma-
ternal exposure, the neonate was diagnosed with 
Pierre Robin sequence that included glossoptosis, mi-
crognathia and palate clefts, hence being considered a 
potential teratogen and being contraindicated during 
pregnancy [40]. In the most recent article published on 
15th April 2021 on alemtuzumab and pregnant women 

diagnosed with multiple sclerosis, Russo et al. reported 
that out of seven women, five live births successfully 
happened without congenital outcomes or birth de-
fects [41]. 

CONCLUSIONS 
In recent years, the percentage of women diag-

nosed with multiple sclerosis and obtaining a pregnan-
cy has increased, thus emphasizing the essential role of 
a multidisciplinary team that involves obstetricians, 
neurologists and anesthesiologists. Although multiple 
sclerosis benefits from a wide range of disease modify-
ing therapies (DMTs) as treatment options, the majori-
ty of these therapies are contraindicated during preg-
nancy or in the early postpartum period. Understanding 
the factors that determine multiple sclerosis is essen-
tial in providing a proper care, especially during preg-
nancy. Nonetheless, health care providers should be 
informed that they could access the online database 
that it used as a reference center for teratogen agents. 
Further studies are needed to be implemented in order 
to find available therapies for the pregnancy or post-
partum period. 
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