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Abstract OBJECTIVES: Multiple sclerosis (MS) is a chronic autoimmune and
neurodegenerative disease. This study evaluated pregnancy-related issues in
patients with MS in one perinatological centre.

MATERIAL AND METHODS: A single-centre, retrospective study of the perinatal
period in patients with MS admitted at the Dpt. of Gynaecology and Obstetrics,
Jessenius Faculty of Medicine, Comenius University and the University Hospital
in Martin, Slovak Republic, European Union from January 1, 2015 to December
1, 2020 was performed. Selected parameters from personal, obstetric, and neuro-
logical histories were analysed.

RESULTS: A cohort of 15 patients (32.5+5.3 years) with a relapsing-remitting form
of MS gave birth to 16 children. The mean length of MS at the time of delivery
was 9+3.6 years. The severity of the Expanded Disability Status Scale score was
2.0£1.5. Caesarean section (CS) was indicated in 14 deliveries (87.5%). It was elec-
tive CS in 10 patients. The most common indication for elective CS was a combi-
nation of significant chronic fatigue syndrome and neurological deficit (paresis).
CONCLUSIONS: The basis for the management of pregnancy, childbirth, and the
postpartum period in women with MS is a planned pregnancy based on close
cooperation among patients, gynaecologists, and neurologists. Vaginal delivery is
not primarily contraindicated. Indications for CS should be considered individu-
ally. One way to minimise the indications for CS is a more accurate diagnosis and
personalised treatment of fatigue in pregnant women with MS. Presumably, both
obstetricians and neurologists prefer vaginal delivery as the first choice in patients
with fatigue syndrome.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic autoimmune and
neurodegenerative disease of the brain and spinal
cord, in which the nerve cells themselves, their axons,
and myelin are gradually damaged. The prevalence
of MS is 100-130 in 100,000 inhabitants in the Slovak
Republic. Women of childbearing potential are the
most frequently affected group, as the disease affects
approximately three times more women than men with
the first symptoms of the disease at the age of 20-40
years (Trojano et al. 2012; Hanulikova & Mardesic,
2019). Pregnancy has not been recommended in the
past. However, The Pregnancy in Multiple Sclerosis
Study published in 1998 confirmed the reduction
of MS relapses by up to 70% during pregnancy, with
a maximum in the third trimester. In the first three
postpartum months, the number of relapses increases
(Confavreux et al. 1998). Studies have shown that preg-
nancy is not a long-term risk factor for the worsening
overall course of MS (D'hooghe et al. 2010). Some
studies suggest a possible protective effect of pregnancy
and lactation on a more favourable disease course
(Pakpoor et al. 2012; Ponsonby et al. 2012; Vukusic
et al. 2021).

In our work, pregnancy-related issues in patients
with MS were evaluated at one perinatological centre in
the Slovak Republic, the European Union, focusing on
fatigue syndrome as the main indication for caesarean
section (CS).

MATERIALS AND METHODS

The medical records of patients diagnosed with MS
were retrospectively studied, focusing on the peri-
natal period of patients who were hospitalised at our
department from January 1, 2015 to December 1, 2020.
Descriptive statistics were used to describe the cohort. In
patients, selected parameters from personal, obstetric,
and neurological histories were monitored. The severity
of neurological impairment using the Expanded
Disability Status Scale (EDSS) was assessed (Kurtzke,
1983). CS urgency was classified according to the Royal
College of Obstetricians and Gynaecologists (2010).

RESULTS

From January 1, 2015 to December 1, 2020, 15 patients
gave birth to 16 children with diagnosed MS (Table 1).
The mean age of the patients at the time of delivery was
32.5+5.3 years. All patients had a relapsing-remitting
form of the disease (RRMS). The mean length of MS
at the time of delivery was 9+3.6 years. The EDSS score
was 2.0x1.5, which in most cases represents a mild
degree of disability (Table 2). Three patients (No. 3, 9,
13) suffered from more severe neurological deficits with
EDSS scores of 4.5, 5, and 5.5, respectively, and predom-

Biringer et al: Childbirth with multiple sclerosis

inant paraparetic-ataxic gait, severe fatigue syndrome,
and the inability to walk for more than 500 meters.

As recommended at that time, discontinuation
of disease-modifying treatment (DMT) at a defined
time before pregnancy was indicated. Patients received
pre-conceptual glatiramer acetate (n=4), interferon
B-1a (n=3), natalizumab (n=2), fingolimod (n=2), and
interferon 3-1b (n=1). Four patients were without DMT
due to a stable long-term neurological status (no. 10,
11, 12, and 14). In two patients, three pregnancies were
unplanned, and treatment was discontinued only after
the diagnosis of ongoing pregnancy (no. 1a, 1b, and 9).
These were patients with DMT using glatiramer acetate
(no. 1a and 1b) and natalizumab (no. 9). In all three
pregnancies, the course of pregnancy was physiological,
no relapse of the disease was observed, and pregnancy
was terminated by CS due to primary neurological indi-
cation. The newborns were healthy (Tables 1 and 2).

A relapse of the disease was observed during preg-
nancy in two cases (no. 3 and 4).

Of the 16 births, only one mother gave birth spon-
taneously physiologically (no. 4), and one by forceps
for vaginal delivery (no. 7). CS was performed on
the remaining 14 cases (87.5%). CS was indicated in
10 patients (no. 1, 2, 3, 5, 6, 9, 10, 12, 13, 14) as elec-
tive CS due to primary neurological indication in the
underlying disease. The most common reason for
elective CS was a combination of significant chronic
fatigue syndrome and neurological deficit (paresis) in
the underlying disease. In one patient (no. 8), CS was
indicated due to primary gynaecological indication for
a cephalopelvic disproportion. In three patients (no. 1,
11, 15), CS was emergent for threatened foetal hypoxia.

Due to a higher risk of disease progression during
the postpartum period, eight patients were preven-
tively indicated for bolus intravenous immunoglobulin
(IVIG) treatment as a single dose of 10-15 mg IVIG on
the fourth postpartum day or at a higher risk of relapse
repeatedly after one month (1-2 times). This treatment
was generally well tolerated.

DISCUSSION

Mode of delivery

In the group of 15 MS patients with 16 births, CS was
performed in 87.5% of cases. In 10 births (62.5%), CS
was indicated as elective due to primary neurological
indication.

When evaluating large cohorts of mothers diag-
nosed with MS, the CS rate was between 9.6 and 42.4%
(Finkelsztejn et al. 2011; Kelly et al. 2009). In our study,
an even higher number of CSs (87.5%) were found
compared to the results from the above-mentioned
studies. This could be explained by the low number
of patients in our cohort and by the fact that in our peri-
natological centre, the selected population of mothers
with presumed complications preferred childbirth.
Presumably, a wide variation of CS rates could be
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Tab. 1. Demographic parameters and mode of delivery in patients with MS

Pregnancy/ Mode e q q BW/BL (g/

No. Age (years) Parity GW of delivery* EDSS Indication for operative delivery - AS

la 30 1/0 42 CS1 2 Signs of foetal hypoxia 3910/52 9/9

b 32 2/1 38 CS4 2 Severe fatigue syndrome; previous CS 3200/50 9/9

2 31 1/0 40 CS4 2 Severe fatigue syndrome 3730/53 9/10
MS relapse—left sensorimotor

3 38 1/0 36 cs4 55 hemisyndrome, passes 100 m without 3000/51 7/7
help, severe fatigue syndrome

4 33 2/1 3g  Spontaneous 3830/53  9/9

vaginal

5 30 42 38 cs 4 25 Severe fatigue syndr.ome, quadriparesis, 3200/51 9/9
exacerbated sacralgia

6 32 1/0 39 cs4 1 Severe fatigue syndrome 3530/52 9/9

7 34 1/0 41 Forceps 3 3480/52 9/9

8 29 1/0 40 cSs4 1 Cephalopelvic disproportion 3040/50 9/9

9 31 21 40 csa 5 Severe fatigue synd_rqme, paraparesis 2810/50 9/9
of the lower extremities

10 34 3/1 39 csa 1 Severe fatigue sypdrome; pPROM, foetal 3300/52 9/9
breech presentation, uterus subseptus

11 36 1/0 40 CSt 2.5 Signs of foetal hypoxia; PROM 2900/48 10/10

12 38 3/2 40 cs4 4 Severe fatigue syndrome 3260/51 5/8

13 4 2/1 38 CS4 45  Severefatigue syndrome, paraparesis 3720/53  9/9
of the lower extremities
Severe fatigue syndrome, pPROM, IVF+ET

14 50 3/0 36 sS4 1 in patient history, previous laparoscopic 2560/48 9/9
myomectomy

15 32 2/0 36 CSt 2 Signs of foetal hypoxia 2170/43 9/9

Legend: No.—patient number, GW—week of gestation, EDSS—Expanded Disability Status Scale, BW/BL—Dbirth weight/birth length,
AS—Apgar score in 15t and 5th minute, CS—caesarean section, MS—multiple sclerosis, PPROM—preterm premature rupture
of membranes, PROM—premature rupture of membranes, IVF+ET—in vitro fertilisation and embryo transfer; *—caesarean section

urgency according to RCOG 2010

caused by local habits and rules (10). Patients diagnosed
with MS are more likely to give birth by CS compared
to the control group of healthy women (Finkelsztejn
et al. 2011; Kelly et al. 2009). The presence or absence
of MS should not influence decisions about the mode
of delivery or anaesthesia (Dobson et al. 2019), which is
not always accepted in practice. De Giglio et al. (2020)
found that in patients diagnosed with MS before preg-
nancy, acute or elective CS were indicated significantly
more often than in healthy controls. This difference in
the mode of delivery was not present in mothers with
MS confirmed after delivery. MS itself is often subjec-
tively perceived as a risk factor for pregnancy and
childbirth.

In addition to obstetric indications, clinical neuro-
logical status should be considered when deciding
labour management (Dobson et al. 2019; Kalinowska
et al. 2020). The most common reasons for CS in our
study were severe fatigue syndrome and significant
neurological deficit. Fatigue is considered one of the
leading causes of the deteriorating quality of life in

patients with MS, regardless of depression or disability
(Krupp et al. 1988). It is also one of the most common
symptoms reported by at least 75% of patients with MS
at some point in the disease (Krupp, 2006; Lerdal et al.
2007). Standard definitions of fatigue include feeling
exhausted or a subjective lack of physical or mental
energy interfering with normal or desired activities.
However, these terms can be interpreted differently,
depending on the cultural or educational environment.
Ambiguity also arises from the fact that there is no gold
standard by which fatigue can be measured and quan-
tified (Braley & Chervin, 2010). Therefore, fatigue is
a controversial indication of CS and should be assessed
by an interdisciplinary approach, considering factors
other than obstetric factors. In our cohort, significant
fatigue was an indication for elective CS in 66.7%
of cases (Table 1).

Fatigue syndrome in MS is considered a multidi-
mensional symptom and manifests in several dimen-
sions, such as physical, cognitive, and psychosocial
fatigue (Beckerman et al. 2020). Separating treatable
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Tab. 2. Neurological status and treatment in patients with MS
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MS .
No. duration Neurological status LAV DL ] Relapse during pregnancy Postpartum care
(years) pregnancy pregnancy
Left-sided hyperreflexia, éétri]r?nin
mild ocular motor eginning,
la 6 dysfunction, chronic INFB-1a discontinuation 0 IVIG, DMT
fatigue syndrome after confirmed
pregnancy
At the
. . - beginning,
b 8 m‘;rf’lgf;;‘:r atg‘ztikglg%e INFB-1a discontinuation 0 IVIG, DMT
guesy after confirmed
pregnancy
Bilateral hyperreflexia,
mild central monoparesis Glatiramer
2 8 of left lower limb, postural acetate 0 0 DMT
instability, chronic fatigue
syndrome
. 3rd trimester-worsening
rd
?r(ierl'rissstee:'rir:z:ed?’left— of left-sided sensorimotor
. ) hemisyndrome, reduced
sided sensorimotor left eve visual acuit MS relapse after
hemisyndrome, reduced able ,3/0 walk withou)(c’ childbirth-right-sided
3 13 left eye visual acuity, able Natalizumab 0 aid or rest for 100 m hemiparesis-IVIG +
to walk without aid or rest methylprednisolone
only, general weakness,
for 100 m only, general : - + DMT
weakness, chronic fatigue chronic fatigue syndrome
s ndromel (methylprednisolone,
y subsequent improvement)
. . . IVIG, relapse in the 2nd
Left-sided hemiparesis, ) 2nd trimester—-mild upper month after childbirth-
mild postural instability, ~ Glatiramer . o
4 2 ) 0 limb paraparesis with sensory relapse (lower
physically and mentally acetate . limb hesi
well composed spontaneous improvement  limb paraesthesia) -
IVIG, DMT
Gait ataxia, left hand
5 13 hypoesthesia, right lower INFB-1b 0 0 VIG, DMT

limb hypoaesthesia,
chronic fatigue syndrome

causes from non-treatable causes of fatigue can be chal-
lenging. When treatable causes are not appropriately
managed, it can significantly worsen maternal overall
status. However, adequate diagnosis and preventive
and personalised treatment of fatigue syndrome during
pregnancy could positively improve women's quality
of life. At the same time, it will make it possible to avoid
CS and minimise the negative consequences of CS for
the mother and child with the improvement of women's
quality of life in the postpartum period. Because of new
findings and recommendations on MS, we presumed
that both obstetricians and neurologists prefer vaginal
delivery as the method of the first choice in patients with
fatigue syndrome. This would reduce the total number
of CSs and the number of CSs in category 4, according
to RCOG. At the same time, it can be assumed that
there could be only a slight increase in CS in category 2.
This aim could be achieved by more accurate diagnosis
and targeted treatment of fatigue syndrome.

Acute treatment of disease relapses during pregnancy

Disease relapse was observed in two patients (no. 3
and 4) during pregnancy. Patient no. 4 developed mild
upper limb paraparesis in the second trimester, which
resolved after several days without treatment. Reduced
left eye visual acuity, general weakness, mild left-
sided sensorimotor hemisyndrome, and the inability
to walk for more than 100 meters appeared in patient
no. 3 in the third trimester. The patient was treated
with an intravenous bolus of methylprednisolone with
a gradual improvement in neurological deficit. A new
disease relapse with similar neurological symptoms
presented in the first days after a planned uncompli-
cated caesarean delivery in the 36th week of pregnancy.
Again, the patient was treated with a bolus of meth-
ylprednisolone followed by an IVIG bolus intrave-
nously with a subsequent complete improvement
of neurological deficit. An early restart of DMT with
natalizumab was planned. The patient had a moderate
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Ms .
No. duration Neurological status LANTEG O Rlane i) Relapse during pregnancy Postpartum care
pregnancy pregnancy
(years)
Asymmetry of deep .
6 9 tendon reflexes, chronic Glatiramer 0 0 DMT
. acetate
fatigue syndrome
7 9 Postyral |pstab|I|ty, gait Glatiramer 0 0 DMT
ataxia, urinary retention  acetate
8 4 Bilateral Babinski sign Fingolimod 0 0 IVIG, DMT
Spastic quadriparesis Natalizumab
P quadriparesis, once at the
paraparetic-ataxic gait, beainnin
9 11 able to walk for about Natalizumab di ginning, IVIG, DMT
. iscontinuation
300 m using a cane, )
e after confirmed
chronic fatigue syndrome
pregnancy
10 12 fBai.alnskl sign, chronic 0 0 0 0
atigue syndrome
Left-sided hypoesthesia,
11 12 postural instability, mild 0 0 0 0
ataxic gait
Mild postural instability,
able to walk for about
129 600-700 m, chronic 0 0 0 0
fatigue syndrome
. IVIG, in the 2"d month
Lower limb central g -
: after childbirth-risk
paraparesis, able to walk of relapse—worsenin
13 13 for 200 m, right lower Fingolimod 0 0 ap ng
; : of gait and lower limb
limb hypoesthesia, :
chronic fatigue syndrome paraesthesia for 48
hours, DMT
14 6 Bal':nnskl sign, chronic 0 0 0 0
fatigue syndrome
Asymmetry of deep )
15 3 tendon reflexes, Bilateral ~ INFf-1a 0 0 VIG, DMT, copflrmed
T MRI progression
Babinski sign

Legend: No.—patient number, MS—multiple sclerosis, DMT—Disease Modifying Treatment, INF—interferon, IVIG—intravenous

immunoglobulin, MRI—Magnetic resonance imaging

neurological deficit (EDSS 5.5) on long-term natali-
zumab treatment that had been discontinued before
the planned pregnancy. Presumably, recurrent relapses
could be caused by the abrupt discontinuation of long-
term DMT with natalizumab. This could lead to the
so-called rebound effect with repeated relapses
of neurological deficit. Standard treatment of disease
relapses during pregnancy consists of intravenous
administration of methylprednisolone up to a dose
of 1 gram over 3-5 days. Non-fluorinated glucocorti-
coids, such as prednisone or methylprednisolone, cross
the placenta only to a limited extent. They are metab-
olised mainly by placental 11-beta-hydroxysteroid
dehydrogenase, leading to low foetal blood levels and
safe use in the second and third trimesters. If possible,
they should be avoided during the first trimester due
to a slightly increased risk of orofacial foetal defects
and low birth weight (Kalinowska et al. 2020; Park-
Wyllie et al. 2000). Fluorinated glucocorticoids, such

as betamethasone and dexamethasone, are not recom-
mended in treating MS relapses due to their good
placental transition and relatively high concentra-
tions in foetal blood. Their safe short-term admin-
istration is indicated, for example, in an acceleration
of lung maturation in preterm births (Kalinowska
et al. 2020; McGoldrick et al. 2020). In treating severe
disease relapses that are not responding to corticoid
therapy, the administration of IVIG is recommended
and considered safe during pregnancy (Kaplan, 2019;
Zapletalova, 2014).

Long-term DMT

Planned parenthood is generally recommended for
patients with MS, which requires the patient's coopera-
tion with a gynaecologist and neurologist. The neurolo-
gist directs the MS treatment and identifies a clinically
stable disease period for the planned pregnancy, ideally
a year without relapse. The role of the gynaecologist is
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to plan and time fertilisation (Hanulikova & Mardesic,
2019; Van Der Walt et al. 2019).

However, approximately 40% of pregnancies in
MS patients are unplanned and at risk of exposure
to chronic DMT during the most vulnerable weeks at
the beginning of pregnancy (Fragoso et al. 2013). There
were 13 planned and 3 unplanned pregnancies in our
cohort. Two pregnant patients took glatiramer acetate
(no. 1a and 1b) and natalizumab (no. 9) unintentionally
during the first trimester. In both patients, the treatment
was discontinued immediately after the pregnancy was
determined according to the then valid recommenda-
tions (Zapletalova, 2014). No complications of this
therapy were noticed during pregnancy or in the post-
partum period, including newborns' health status.
Currently, both drugs can be used during pregnancy in
indicated cases. Glatiramer acetate can be administered
during pregnancy according to the recommendations of
the 2018 European Academy of Neurology (EAN) and
European Committee for Treatment and Research in
Multiple Sclerosis (ECTRIMS). In September 2019, the
European Medicines Agency approved the administra-
tion of interferon B during pregnancy and lactation in
a group of SM patients with an increased risk of relapse
(Andersen & Magyari, 2020; Zanghi et al. 2020).
According to EAN / ECTRIMS recommendations, it is
recommended to delay pregnancy until a more stable
period in patients with persistently high disease activity.
If the patient still decides to become pregnant or has an
unplanned pregnancy, treatment with the more effec-
tive DMT monoclonal antibody natalizumab should
be considered (Montalban et al. 2018). The benefit
of continuing natalizumab during the entire pregnancy
may outweigh the risk of recurring disease activity,
particularly in women with highly active MS. (Canibano
et al. 2020) Treatment is not associated with impaired
female fertility, embryofoetal development, or changes
in pregnancy. However, approximately 75% of neonates
exposed to natalizumab after week 30 of gestation
experienced mild to moderate haematological changes,
such as thrombocytopenia and anaemia. Therefore,
in highly active MS forms, its use in a reduced dose
can be considered until the 30th week of pregnancy
to monitor for possible blood abnormalities and subse-
quent complications in neonates (Haghikia et al. 2014).
An early restart of natalizumab therapy after delivery
is recommended due to the risk of a rebound effect
(Dobson et al. 2019). Similarly, in MS patients treated
with natalizumab for a long time and planning a preg-
nancy, the risk of disease relapse after abrupt treatment
discontinuation (so-called rebound effect) should be
considered. The rebound effect is usually described
12-16 weeks after drug cessation (Portaccio et al.
2018). In our cohort, two patients received chronic
natalizumab treatment. According to the recommen-
dations of that time, the treatment was discontinued
before the attempt to conceive. Two disease relapses
occurred in the third trimester and postpartum and
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were successfully treated with a bolus of methylpred-
nisolone and IVIG in patient no.3. For other medicines
used in DMT, concomitant use of effective contracep-
tion and discontinuation at the indicated time before
a planned pregnancy is recommended due to unknown
or insufficient safety. (Andersen & Magyari, 2020)

CONCLUSIONS

Over the last 20 years, the approach to pregnancy in
patients with MS of childbearing age has positively
changed. The basis is a planned pregnancy based on
the close cooperation of the patient, gynaecologist, and
neurologist. Vaginal delivery is not primarily contra-
indicated. Indications for CS should be considered
individually from a neurological and obstetric point
of view. To minimise the neurological indications of CS,
a more accurate diagnosis and preventive and person-
alised treatment of fatigue in pregnant women with MS
is recommended.
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