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Abstract

Myasthenia Gravis (MG) is an acquired, autoim-
mune disorder of the neuromuscular junction,
resulting in fluctuating skeletal muscle weak-
ness and fatigue. MG prevalence increases
with advancing age and is estimated to be 12
per 100 000 in European females below age 50
years [1]. The interplay of MG and pregnancy
poses unique challenges for pregnant women
and healthcare providers. In the UK, managing
MG during pregnancy involves a multidiscipli-
nary approach, bringing together neurologists,
obstetricians, anaesthetists, and neonatologists.
This collaboration is critical given that about
30% to 40% of women with MG may experi-
ence a worsening of their symptoms during
pregnancy [2]. This review seeks to highlight
the current consensus-based practice in the UK
regarding MG management in pregnancy.

Introduction

Neither MG, nor the commonly used drugs in
MG are expected to influence fertility. Females
with MG tend to have fewer children than
healthy women, but this can be explained by
reasons other than reduced fertility [3].

To minimise the effects of MG on pregnancy
and the newborn, discussion about planned
pregnancy is essential and needs to occur
early. There should be close collaboration
with obstetricians in the preconception stage
as well as throughout pregnancy. The aim is
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for stable disease before conception whilst
avoiding treatments associated with terato-
genic effects.

Once pregnant, it is important to avoid
factors that can cause MG exacerbation,
such as giving certain drugs or withdrawing
immunosuppression. Infections should be
treated promptly, and thyroid status should
be checked, if not done before. The clinical
course can be variable and so patients need
easy access to their myasthenia specialist team.

MG treatment during pregnancy

The recommended treatment pathway for MG
is applicable for all patients with MG but during
pregnancy, treatments with known teratogenic
effects are avoided (see figure and table) [4,5].

Pyridostigmine should be the initial treat-
ment in most patients with MG with the dose
adjusted as needed based on symptoms.
Corticosteroids and/or non-steroidal immu-
nosuppressive therapy should be introduced
when symptoms are not adequately controlled
by pyridostigmine alone.

Most females of reproductive age with MG
and acetylcholine receptor (AChR) antibodies
have an enlarged and hyperplastic thymus
and thymectomy early in the disease improves
outcome [6]. If possible, surgery should be
performed well before pregnancy or otherwise
postponed until after pregnancy. Thymectomy
may reduce the risk of neonatal myasthenia
[7].

Prednisolone and Azathioprine are consid-
ered safe in pregnancy [4]. Sometimes addi-
tional medications are prescribed to coun-
teract corticosteroid side effects. Vitamin D
supplements are recommended for all women
during pregnancy and omeprazole is also
commonly used. However, bisphosphonates
are not usually recommended although the
risks are largely unknown. Since bisphos-
phonates are stored in bone for up to 10
years, in theory a pregnancy occurring several
years after bisphosphonate use could still be
exposed.

Mycophenolate mofetil, methotrexate and
cyclophosphamide are teratogenic immuno-
suppressive medications and so are generally
avoided in all women of reproductive age, at
least if there is a chance of pregnancy. The
calcineurin inhibitors (e.g., ciclosporin) are
considered safe in pregnancy but are generally
used second line to azathioprine due to poten-
tial toxicity.

Recent advancements in clinical neurosci-
ence have provided deeper insights into the
pathophysiology of MG, paving the way for
more targeted therapies. Notably, the develop-
ment of monoclonal antibodies like rituximab
and eculizumab have resulted in significant
improvement in MG patients. Their safety in

pregnancy remains under investigation and
timing of dosing is important to prevent signifi-
cant immunosuppression in the new-born [8].

Plasma exchange (PLEX) and intravenous
immunoglobulin (IVIg) are the mainstay of
management in myasthenia crisis and are safe
to use in pregnancy.

Effect on mother’s MG

The relative risk for onset of MG during preg-
nancy is not increased but there is a 5-fold
increased risk of onset of MG during the first 6
months postpartum [4]. 30-40% of women with
MG may experience worsening of their symp-
toms during pregnancy but the clinical course
is variable and difficult to predict, even from
pregnancy to pregnancy in the same woman.
Exacerbations are generally mild - moderate
and again, occur more commonly during the
first 6 months postpartum [4]. Myasthenic
crisis is rare.

Anatomical changes during pregnancy may
worsen pre-existing myasthenia symptoms.
Pregnancy increases the risk of gastric reflux
and those with associated bulbar involvement
are at particular risk of subsequent pulmonary
aspiration as they are less able to clear secre-
tions and protect their airway. Respiratory
muscle weakness in patients with MG can
exacerbate the normal reduction in functional
residual capacity and volume that occurs in
pregnancy which could precipitate respiratory
failure.

Complications and adverse outcomes in
pregnancy
Most women with MG generally experience
uncomplicated pregnancies. However,
research suggests that compared to their
healthy counterparts, women with MG may
have a slightly higher risk of pregnancy compli-
cations during delivery. The rates of these
complications vary across different studies due
to factors such as population, sample size,
and study design. Potential complications of
MG pregnancies include pre-term birth (12%)
and low birth weight (9%), especially in cases
where symptoms worsen during pregnancy [4].
To reduce the risk of birth defects, it is recom-
mended that all pregnant women, including
those with MG, supplement with folic acid.
Several studies have examined the adverse
effects of corticosteroid exposure on preg-
nancy and birth outcomes. However, these
studies are largely observational and fail to
adequately explore confounding factors related
to the disease or its severity [9]. Corticosteroid
use is associated with an increased risk of
gestational diabetes mellitus (GDM), elevated
blood pressure, infections, and pre-term deliv-
eries. Therefore, screening for GDM through a
glucose tolerance test is recommended at 28



More articles online at acnr.co.uk

MYASTHENIA GRAVIS SERIES

Medication

Mode of action

Teratogenicity

Approach in pregnancy

Breastfeeding

Pyridostigmine

Acetylcholinesterase inhibitor

Safe; does not cross the placenta
in significant amounts

Continue; select lowest effec-
tive dose. Avoid iv use as may
produce uterine contractions

Limited data; probably safe

trimester if leucopenia

Prednisolone T-cell inhibition No convincing evidence for harm Continue; select lowest effective Safe
dose. Screen for GDM
Azathioprine Antimetabolite No convincing evidence for harm Continue, reduce dose in 3rd Safe

Mycophenolate mofetil

Antimetabolite

Teratogenic

Discontinue > 3 months before
conception

Contraindicated

Methotrexate Antimetabolite Teratogenic Discontinue > 3 months before Contraindicated
conception.
Cyclosporin Calcineurin inhibitor Not known to cause problems Continue (maximum dose 3.5 mg/ | Probably safe
kg/day)
Tacrolimus Calcineurin inhibitor Limited data but no concerns Continue; screen for GDM Probably safe
raised
Rituximab Anti-CD20 Ab B-cell depletion possible in License indicates discontinue 12 Probably safe
new-born if used in 2nd & 3rd months before conception; can
trimester. Avoid live vaccines in consider in individual cases
infant until B-cells have normalised
Eculizumab C5 complement Ab Limited human data. Doesn't cross | Not licensed Limited data; probably safe.
placenta in first trimester. Small Avoid live vaccines in infant for
number of case reports of 6 months.
miscarriage, stillbirth, premature
birth and / or low birth weight.
Avoid live vaccines in infant for
6 months.
Efgartigimod Neonatal Fc receptor antagonist No data. Animal data has not Not licensed No data.

shown evidence of adverse devel-
opmental outcomes. A reduction
in new-born passive immunity is
expected due to reduced maternal
18G levels.

Intravenous Immunoglobulin

Not expected.

Can be used during pregnancy

Limited data; probably safe

weeks of pregnancy or earlier if there are addi-
tional risk factors present, such as hypothy-
roidism or a high body mass index (BMI) [3].

For women with MG, vaginal delivery
is generally recommended, as the smooth
muscle fibres of the uterus remain unaffected
by the condition. While a higher rate of
Caesarian section is reported, possibly due to

the contribution of striated (skeletal) muscle
in the second stage of labour, it should only
be performed for obstetric indications and
not solely as a precaution to prevent exhaus-
tion. Nitrous oxide (Entonox) can be used as
usual, and epidural analgesia is preferred over
general anaesthesia. Although most anaes-
thetic drugs are safe for women with MG,

Persistent
symptoms

-

Anti-AChR antibody
positive, age < 60 yrs

Thymectomy

Figure. 1 Recommended treatment pathway for MG [4,5,8]. The green therapies are considered safe in pregnancy, the red
ones should be avoided and the blue ones can be used in women of childbearing age but generally not during pregnancy.
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they are highly sensitive to muscle relax-
ants. Pethidine and other opioids should
be avoided, as they may worsen respiratory
depression in both the mother and fetus.
Additionally, mothers who receive more than
7.5 mg of long-term daily prednisolone should
receive parenteral steroids to cover the stress
of delivery [4].

In the event of complications, certain
obstetric drugs should be avoided. Magnesium
sulphate is not recommended for the manage-
ment of eclampsia in women with MG due to
its neuromuscular blocking effects.

Neonatal myasthenia

It is recommended to give birth at a hospital
with experience in neonatal intensive care,
as approximately 10% of babies born to
mothers with MG may experience transient
muscle weakness, typically within the first
24 hours after birth. This muscle weakness is
reported most often to occur in babies of MG
mothers with AChR antibodies but has also
been described with muscle specific kinase
(MuSK) antibodies, as well as in those without
detectable muscle antibodies. It is caused
by the transfer of pathogenic autoantibodies
through the placenta. As the mother’s IgG anti-
bodies break down in the baby, the muscle
weakness improves, but it may take several
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weeks for normal function to be restored.
There is no direct correlation between the
maternal antibody titre or the severity of the
mother's MG and the risk of neonatal myas-
thenia [7]. However, having a previous child
with neonatal myasthenia increases the risk of
the condition in subsequent pregnancies [10].

Arthrogryposis, a rare and often fatal condi-
tion characterised by skeletal abnormalities
and joint contractures, can occur in children
of mothers with MG. This condition arises when
the mother’s IgG antibodies bind to the foetal-
type AChR, leading to restricted foetal move-
ments in utero. In even rarer cases, a persis-
tent myopathy termed “foetal acetylcholine
receptor inactivation disorder” occurs, which
is attributed to a permanent change in the
post-synaptic membrane caused by maternal
AChR antibodies during a critical period of

References

foetal development. Maternal treatment with
IVIG or PLEX can inhibit the development of
arthrogryposis. Therefore, close monitoring of
foetal movements is important for all women
with MG to detect any abnormalities [10].

Breast feeding
Breast feeding is not known to influence
mothers’ MG and should be encouraged as
there are many advantages, including reducing
the risk for autoimmune disease later in
life [11]. Maternal IgG levels in breast milk
comprise only 2% of that in serum and there-
fore would not be expected to cause harm.
Maternal transfer of pyridostigmine, predni-
solone, azathioprine or their metabolites into
breast milk is minimal and breastfeeding is
probably safe also for treatment with mono-
clonal antibodies (e.g., Rituximab) and the

calcineurin inhibitors. Known teratogenic MG
medications should not be given to mothers
with MG who are breast feeding.

Conclusion
MG does not represent a reason for not having
children, and the patients should be supported
in their wish of becoming pregnant.
Myasthenia gravis in pregnancy demands
a delicate balance between managing
maternal symptoms and ensuring foetal safety.
Understanding these complexities, recognising
potential complications, and staying abreast of
emerging therapies are crucial to optimising
outcomes for both mother and child. Further
research is warranted to better guide the
management of this challenging intersection of
neurology and obstetrics.
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