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AbstrAct
Multiple sclerosis (MS) is more common in 
women than men and is most commonly 
diagnosed in early adulthood; thus, many 
patients will not have completed their families 
at the time of diagnosis. There is increasing 
awareness of the importance of early treatment 
in preventing long- term disability in MS. Delaying 
treatment until women with MS have completed 
their families can lead to the development of 
irreversible disability in at least some cases. 
It is therefore important to discuss family 
planning and pregnancy proactively. However, 
to date there is limited evidence to inform such 
discussions. We set out to develop consensus 
guidelines for the treatment of MS in pregnancy 
to encourage and facilitate discussions in 
this important area. The guidelines draw on 
available evidence from drug- specific pregnancy 
registers and published literature and have been 
scored by a panel of experts from a variety of 
disciplines using modified Delphi criteria. They 
cover prepregnancy counselling, management 
during pregnancy, delivery and anaesthetic 
options, postpartum advice and specific advice 
regarding currently licensed disease- modifying 
drugs. As the complexity and range of available 
disease- modifying drugs increase, further data 
gathering via a UK- wide MS pregnancy register is 
recommended.

IntroductIon
Multiple sclerosis (MS) is most commonly 
diagnosed in young women, many of 
whom will still wish to have children. It is 
therefore important that family planning 
and pregnancy is proactively discussed, 
particularly when considering disease- 
modifying treatments. As many as one in 
six pregnancies in the UK is unintended 
(UK Office for National Statistics); this 
must also be taken into account when 
treating women of childbearing age.

The relatively modest efficacy of many 
of the early disease- modifying drugs 
(interferon beta (IFN- B) preparations 
and glatiramer acetate (GA)), along with 
limited evidence of safety in pregnancy, 
has previously led many women to defer 
starting disease- modifying drugs until 
after they had completed their families.1 
In some cases, particularly those for 
whom conception takes longer than antic-
ipated, this has the potential to lead to a 
significant delay in starting treatment. In 
recent years, there has been an increasing 
appreciation that neuroaxonal damage 
starts early in relapsing–remitting MS. 
This damage accrues over time and is the 
likely cause of the progressive disability 
that occurs later in the condition. Early 
intervention with disease- modifying drugs 
has been shown to reduce/delay long- term 
disability.2 In addition, with the increase 
in availability of highly active disease- 
modifying drugs to control MS, the bene-
fits associated with early treatment appear 
to be increasing.2

However, early treatment causes a 
dilemma as to what to do when people 
with MS want to become pregnant while 
taking disease- modifying drugs or become 
pregnant after starting this treatment. The 
overwhelming majority of medications 
used in MS are FDA category C for use 
in pregnancy (‘Risk not ruled out’; no 
studies in humans but potential benefits 
may warrant use of the drug in pregnant 
women), as there are limited data on both 
safety profiles during pregnancy and risks 
to the developing fetus. An exception is 
Copaxone (GA), which is FDA category B 
(‘No risk in other studies’; either no risk 
in animal studies or no risk demonstrated 
in controlled studies in pregnant women). 
The summary of product characteristic 
documentation for GA, IFN- B prepara-
tions, dimethyl fumarate and natalizumab 
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each state that the treatment should be used in preg-
nancy only if the benefits outweigh the risks.

While there have been few clinical trials of MS 
disease- modifying drugs conducted in pregnant 
women, there is now a significant body of clinical 
experience of women who have been exposed to treat-
ment during pregnancy. This, in addition to the known 
pharmacology of these drugs, enables us to draw some 
conclusions about safety. Pharmacological companies 
maintain internal databases with data on drug expo-
sures during pregnancy; however these are focused on 
a single drug of interest, do not prospectively recruit 
all patients who become pregnant on therapy, and 
most recorded pregnancies in these databases have 
only first trimester exposure to the drug.

The risks associated with stopping treatment also 
need to be considered. The natural reduction of 
relapses that occurs during pregnancy may not be 
sufficient to control disease activity, particularly in 
those with highly active disease. Withdrawal of some 
of the more highly efficacious disease- modifying drugs 
has been associated with a return of disease activity 
and rebound.3

For some of the symptomatic treatments, such as 
antidepressants, guidelines for the general population 
(which are equally applicable to people with MS) are 
available to help balance the risk vs benefit of treating 
during pregnancy. We plan to develop further guide-
lines bringing together guidance on the safety of using 
the main symptomatic treatments in pregnancy.

The aim of these consensus guidelines is to encourage 
and facilitate discussions about family planning and 
pregnancy between women with MS and their clini-
cians. They are not meant as a comprehensive review 
of the literature but where evidence is available, refer-
ences are provided.

Methods
In May 2016, a multidisciplinary working group, all 
with an interest in the management of MS during preg-
nancy, met to review the current evidence. Following 
this, a steering group (PB, PD and MR) met in July 
2016 to summarise the discussion into a series of 
statements. These were then circulated to the working 
group and two patient representatives using a modi-
fied Delphi scoring system. For each statement, the 
respondent scored that they strongly agreed, agreed, 
were neutral, disagreed or strongly disagreed. During 
the first round, they were encouraged to modify the 
wording of each statement. The steering group then 
reviewed and revised the statements and they were 
sent out again for a second round of scoring in January 
2017. Consensus was judged to have been agreed if 
80% of the group scored that they strongly agreed 
or agreed with the statement. The guidelines were 
reviewed and updated by the authors of this paper in 
early 2018 before circulation to the working group. 
The Association of British Neurologists MS Advisory 

Group then reviewed the guidelines and their feedback 
was incorporated into the final manuscript.

consensus guidelines (figure 1)
Prepregnancy counselling
Recommendations

 ► At or soon after diagnosis, all women with MS of child-
bearing age should have prepregnancy counselling and 
this should be repeated at regular intervals (at least annu-
ally) particularly for those who are on or considering 
starting medication.

 ► Women with MS should be advised that if they are 
considering pregnancy they should discuss this with their 
MS healthcare professional before trying to conceive.

 ► Healthcare professionals should consider the safety of all 
drug treatments during pregnancy when prescribing to 
women of childbearing age.

Men and women with MS should be advised that
 ► Having MS does not affect fertility (or risk of miscar-

riage) and contraception should be used if pregnancy is 
undesirable.4

 ► MS and/or drugs used in its treatment can cause sexual 
dysfunction, either directly (eg, loss of libido, erectile 
dysfunction, vaginal dryness, inability to achieve orgasm) 
or indirectly through other symptoms of MS (eg, bladder 
symptoms, fatigue, spasticity, depression). A referral to 
an appropriate specialist should be made if required.

Women of childbearing age with MS should be advised that
 ► They should not defer disease- modifying drug treatment 

because they wish to have children in the future.
 ► Pregnancy does not increase the risk of worsening long- 

term disability.
 ► They should not suddenly stop their medications when 

they become pregnant, but should contact their MS 
team/general practitioner/midwife as soon as possible 
for advice.

 ► They should take vitamin D supplements: see Dobson et 
al5 for a discussion surrounding vitamin D; developed 
separately to the consensus group guidelines.

 ► Natural history studies in mainly untreated populations 
have suggested that although relapse frequency reduces 
during pregnancy, about a quarter of women will expe-
rience a relapse during the first 3 months postpartum. 
During a pregnancy year (ie, 9 months of pregnancy and 
3 months postpartum), the risk of relapse is the same 
overall as that of a woman with MS who is not pregnant.6

 ► Relapses can be treated with corticosteroids during 
pregnancy.

 ► There may be an increased risk of having a relapse after 
use of gonadotropin- releasing hormone agonists for 
assisted conception;7 however, this should not deter 
women with MS from seeking assisted conception where 
this is indicated. In vitro fertilisation units should liaise 
with the MS team before prescribing assisted reproduc-
tion therapy.
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Figure 1 Infographic summarising topics to consider during prepregnancy counselling. DMT, disease modifying therapy; OCP, oral 
contraceptive pill.

 ► While many women find their MS symptoms improve 
during pregnancy, some symptoms may worsen, such 
as fatigue, balance and bladder symptoms, particu-
larly in the latter stages of pregnancy. Bell’s palsy and 
entrapment neuropathies, for example, carpal tunnel 
syndrome, meralgia paraesthetica, are more common 
in late pregnancy and may cause new symptoms that 
should be distinguished from a MS relapse.

 ► Having MS should not influence obstetric management, 
for example, whether they can have an epidural or 
spontaneous vaginal delivery, although for women with 
significant disability, for example, spasticity, this should 
be taken into consideration when planning obstetric 
care.

Management during pregnancy
 ► Women with MS should be advised to follow standard 

advice for all pregnant women, with particular emphasis 
on not smoking, performing pelvic floor exercises and 
taking recommended supplements.

 ► The MS team should be notified as soon as possible if a 
woman with MS becomes pregnant so they can provide 
appropriate support and liaise with her obstetric team.

 ► The woman with MS and her obstetric team should 
be made aware that having MS does not automatically 
mean the pregnancy should be judged as being high risk 
and antenatal care can usually be led by a midwife.

 ► No additional obstetric scans are required just because a 
woman has MS.

 ► Women with MS should be advised that urinary tract 
infections are more frequent in pregnancy and they 
should be provided with information to help them recog-
nise the symptoms and advised to seek prompt treatment 
from their MS healthcare professional, obstetric team or 
general practitioner if concerned. The obstetric team 
should be made aware that people with MS who experi-
ence a urinary tract infection may experience a tempo-
rary worsening of their MS- related symptoms.

 ► Although relapses are less common during pregnancy, 
any women with MS suffering a disabling relapse should 
be offered intravenous methylprednisolone at the recom-
mended dose used in MS, regardless of trimester, once 
an underlying infection, such as a urinary tract infec-
tion has been excluded. For very severe relapses that do 
not respond to corticosteroids, plasma exchange can be 
considered.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1136/practneurol-2018-002060 on 5 January 2019. D
ow

nloaded from
 

http://pn.bmj.com/


4 of 9 Dobson R, et al. Pract Neurol 2019;19:106–114. doi:10.1136/practneurol-2018-002060

Review

 ► MRI is not contraindicated at any time during preg-
nancy;8 however, gadolinium contrast media should be 
avoided where possible.8

 ► The MS team should consider a referral to an appropriate 
multidisciplinary team (potentially neurorehabilitation 
or MS- specific team depending on individual need) at 
any point during or after the pregnancy if the woman is 
experiencing problems that are likely to impact on her 
ability to care for the baby or herself. More specifically, 
if a woman has problems with spasticity or severe weak-
ness of the pelvis and/or legs, she should be referred 
to a neuro- physiotherapist early in pregnancy to work 
collaboratively with her and her obstetric team to opti-
mise labour and delivery.

Delivery and anaesthetic options
We recommend that:

 ► Troublesome increased spasticity during labour may be 
controlled using benzodiazepines and/or an epidural 
anaesthetic.

 ► MS should not influence the mode of delivery or anal-
gesia/anaesthesia unless there is significant disability.

 ► Women with spinal cord involvement or loss of sensa-
tion below T11 may not be aware of the onset of labour. 
They should be taught to look for other symptoms indic-
ative of the onset of labour including an increase in spas-
ticity, gastrointestinal upset, flushing and back pain.

 ► Obstetric teams should be aware that for women with 
MS who have severe spinal cord disease, autonomic 
dysreflexia should be considered in the differential diag-
nosis for pre- eclampsia.

Postpartum advice
We recommend that:

 ► Women with MS should be encouraged to breastfeed, 
although it remains uncertain whether exclusive breast-
feeding can reduce postpartum relapse rate.9

 ► Women who are breastfeeding should be advised to 
consider storing supplies of breast milk in the freezer 
for use in case of relapse- associated disability or severe 
fatigue or in case they need to be prescribed a medica-
tion not compatible with breastfeeding.

 ► There is no indication to stop breastfeeding if methyl-
prednisolone is required to treat a postpartum relapse 
(other than if relapse- associated disability prevents safe 
breastfeeding).10

 ► There is no evidence to support regular methylpredniso-
lone in the postpartum period to prevent relapses.

 ► Immunoglobulin should not be given to prevent post-
partum relapses.

 ► Women with MS should continue to take vitamin D 
and their infants should be given vitamin D in line with 
standard advice.

 ► The neuro- multidisciplinary team should provide advice 
to the midwife and/or health visitor as required. The 
woman with MS may require additional support from 
her family/friends and the multidisciplinary team in the 

postpartum period. The MS team and midwife should 
help her to plan this in advance of the birth.

 ► There is evidence of an increased risk of postpartum 
depression in mothers and fathers with MS.11 The MS 
service, midwives, health visitors and GP should be 
aware of this and offer appropriate support as required. 
The MS team should ensure that the person with MS 
and their partner are aware of this, of the signs and 
symptoms of postpartum depression and how to get help 
if they are concerned at any time.

 ► There is insufficient evidence at present to recommend 
routine umbilical cord blood collection and banking for 
women with MS for future MS- related treatments, for 
example, stem cell therapies.

dIseAse-ModIFyIng drug sPecIFIc 
stAteMents (FIgure 2)
IFn-b and gA (Avonex, betaferon, extavia, Plegridy, rebif, 
copaxone)
A branded biosimilar GA (Brabio) is available but there 
are no pregnancy data available as yet.

 ► IFN- B/GA do not interact with hormonal contraception.
 ► There is no evidence from human studies of reduced 

fertility in men or women or of an increased congenital 
malformation or miscarriage rate associated with IFN- B/
GA.

 ► Previous concerns around an increased rate of sponta-
neous abortion associated with IFN- B12 have not been 
seen in larger registry studies.13

 ► The panel regard it as safe to continue these treatments 
at least up until conception, although at present only 
Copaxone holds a licence for use in pregnancy.

 ► There is no evidence of any need to consider termination 
if unplanned pregnancy occurs while taking IFN- B/GA.

 ► As relapse rate falls during pregnancy, continuing treat-
ment with IFN- B/GA throughout pregnancy may be 
unnecessary for some women. However, for women 
who require treatment throughout pregnancy, there is 
no evidence that this will result in harm to the fetus. The 
benefits of this approach include a possible reduction 
in the frequency and severity of postpartum relapses, 
although it is difficult to predict in whom these will occur. 
The pros and cons of continuing treatment throughout 
pregnancy should be discussed with the woman with MS 
so that she can make an informed choice.

 ► 1213

 ► If IFN- B/GA are stopped during pregnancy, they will 
take several months to reach full efficacy when restarted 
and so may not reduce relapse rate during the first few 
months postpartum.

 ► While the summary of product characteristics say GA 
should be prescribed during breastfeeding only if its 
benefit is thought to outweigh potential risk and that 
IFNB should not be used while breastfeeding because 
of the potential for serious risk to the infant, the panel 
believe that the benefits of breastfeeding while on IFN- B/
GA outweigh any risk and should be encouraged.
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Safe to continue until conception

No evidence of harm to fetus

If stopped, 3/12 to reach full 
e�icacy post-partum

Benefits of breastfeeding on 
treatment outweigh risks

Teratogenic animal studies

Potential exposure in females 
via transfer in seminal fluid
2 years washout or accelerated 
elimination

Unplanned pregnancies: 
accelerated elimination and 
high risk

Breastfeeding  contraindicated 

Consider e�ect of GI upset on OCP

Limited data in pregnancy

Breastfeeding  contraindicated 

High risk of relapse/ rebound if 
stopped

No specific pattern of birth defects

Consider treating in pregnancy; last 
dose c34/40

Low absorption in breastfeeding 

Can try to conceive 4/12 a�er 
course of alemtuzumab

Monitor for autoimmune disease 
during pregnancy

Irradiated blood products

Do not give when breastfeeding 

Teratogenic in M and F

Avoid pregnancy for 6/12 a�er 
treatment course

Breastfeeding  contraindicated
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Unplanned pregnancy: 
immediately stop; high risk
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Copaxone/IFN-B 
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Dimethyl Fumarate

Fingolimod
Cladribine

Ocrelizumab

Teriflunomide Natalizumab Alemtuzumab

Figure 2 Infographic summarising advice about the use of disease- modifying drugs during pregnancy and in breastfeeding. IFN- B, 
interferon beta.

natalizumab (tysabri)
 ► Women with MS should be advised that natalizumab 

does not interact with hormonal contraception.
 ► Men and women with MS should be advised that there is 

no evidence in human studies of natalizumab resulting in 
reduced fertility or congenital malformations.

 ► The MS team should discuss the pros and cons of stop-
ping vs continuing treatment with natalizumab during 
pregnancy with the woman with MS (as recommended 
in the summary of product characteristics), ideally 
before conception or alternatively as soon as the woman 
informs the MS team she is pregnant.14 This discussion 
should include:
 – Women eligible for natalizumab have rapidly evolv-

ing severe MS and the beneficial hormonal effects of 
pregnancy on reducing relapse rate may not be suf-
ficient alone to adequately control their MS disease 
activity.3

 – There is a risk of rebound, that is, a severe increase 
in relapse rate, associated with stopping natalizumab. 
Rebound normally occurs 12–16 weeks after stop-
ping treatment.3

 – While there is still only limited experience, there 
have been to date no specific pattern of birth defects 

observed with receiving natalizumab during preg-
nancy to suggest it is teratogenic.15 Recent evidence 
suggests a possible increased risk of miscarriage as-
sociated with natalizumab treatment but this was 
not statistically significantly different to the control 
population.16

 ► Natalizumab does not cross the placenta during the 
first trimester, but it is actively transported during the 
second and third trimesters. To minimise fetal exposure, 
the panel recommends giving the last dose during preg-
nancy at approximately 34 weeks and restarting soon 
after birth; within 8–12 weeks after the last dose wher-
ever possible to avoid rebound disease activity. Exposure 
late in pregnancy has been associated with minor, self- 
limiting haematological abnormalities in infants.17 The 
frequency of natalizumab infusions can be reduced to 
8- weekly throughout pregnancy to reduce exposure, 
in line with a recent study that showed this is unlikely 
to diminish its effectiveness.18 However, this extended 
dosing regimen is unlicensed.

 ► We recommend that routine MR brain imaging moni-
toring for progressive multifocal leukoencephalopathy 
should continue during pregnancy as required. There 
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have been no congenital cases of progressive multifocal 
leukoencephalopathy described to date.

 ► Natalizumab is transferred to/crosses into breast milk 
and the amount increases with time.19 However, there 
are significant benefits of breastfeeding. Whilst the SPC 
for Natalizumab states that it should be discontinued 
whilst breastfeeding, the panel believed that as the oral 
bioavailability is negligible, any transfer into breast milk 
is unlikely to result in systemic absorption by the baby.

Fingolimod (gilenya)
 ► Women with MS should be advised that fingolimod does 

not interact with hormonal contraception.
 ► Men and women with MS should be advised that there 

is no evidence in human studies of fingolimod resulting 
in reduced fertility or increased congenital malformation 
or miscarriage rates.

 ► There is limited information about the safety of fingo-
limod in pregnancy and women with MS should be 
advised to use effective contraception while taking it.

 ► Women with MS planning to become pregnant should 
be advised to stop fingolimod at least 2 months before 
conception and should discuss alternative treatments.

 ► Patients should be advised to stop the treatment immedi-
ately in the event of an unplanned pregnancy.

 ► Pregnancies in women on fingolimod should be treated 
as high- risk and we recommend referral to an obstetri-
cian for consideration of a fetal medicine scan.

 ► Women should not take fingolimod while breastfeeding.

teriflunomide (Aubagio)
 ► Women with MS should be advised that teriflunomide 

does not interact with hormonal contraception.
 ► Men should be advised that teriflunomide can reduce 

sperm counts and male- to- female transfer of sperm may 
result in low levels of teriflunomide being present in the 
female.

 ► Women wishing to conceive who have received teri-
flunomide should stop it and undergo the accelerated 
elimination procedure, as teriflunomide has a very long 
enterohepatic circulation. They should continue to use 
contraception for at least 6 weeks after serum drug 
concentrations have been shown to be less than 0.02 
mg/L on two occasions at least 14 days apart.

 ► Teriflunomide is teratogenic in animals at equivalent 
doses to those given to humans and the panel advise 
caution in prescribing this to women of childbearing age.

 ► Women with MS should be advised that they must use 
effective contraception while on this treatment and for 
2 years after stopping unless they have undergone the 
accelerated elimination procedure.

 ► Women with MS who are taking teriflunomide and wish 
to stay on a disease- modifying drug should be advised 
by their MS team to switch to an alternative treatment 
if they wish to become pregnant. They will then need 
to complete the accelerated elimination procedure or 
continue to use contraception for at least 6 weeks after 

serum drug concentrations have been shown to be less 
than 0.02 mg/L on two occasions at least 14 days apart.

 ► We recommend that women who have an unplanned 
pregnancy while taking teriflunomide should undergo 
the accelerated elimination procedure to reduce circu-
lating levels of teriflunomide (as set out in summary 
of product characteristic documentation) as soon as 
possible.

 ► Pregnancies in women on teriflunomide should be 
treated as high risk and we recommend referral to an 
obstetrician for consideration of a fetal medicine scan.

 ► Women should not take teriflunomide while they are 
breastfeeding.

dimethyl fumarate (tecfidera)
 ► Women with MS should be advised that dimethyl fuma-

rate does not reduce the effectiveness of hormonal 
contraception. However, gastrointestinal upset can 
occur within the first few weeks of treatment and addi-
tional contraceptive measures are advisable in case of 
interference with absorption of the contraceptive pill/
oral contraceptives (both combined oestrogen and 
progesterone, and progesterone only pill).

 ► Men and women with MS should be advised that there 
is no evidence in human studies of dimethyl fumarate 
resulting in reduced fertility or increased congenital 
malformation or miscarriage rates.

 ► There are limited data about the safety of dimethyl fuma-
rate in pregnancy and we recommend that women with 
MS should use effective contraception while receiving 
this therapy and if they do become pregnant they should 
only continue treatment if the potential benefit justifies 
the potential risk to the fetus.

 ► The MS team should discuss switching to an alternative 
treatment if a woman with MS taking dimethyl fumarate 
wishes to become pregnant.

 ► It is not known if dimethyl fumarate or its metabolites 
are excreted in breast milk and, if they are, what harm 
this might cause to the baby. The panel recommend that 
women with MS do not take dimethyl fumarate while 
breastfeeding.

ocrelizumab (ocrevus)
 ► Women with MS should be advised that ocrelizumab is 

not known to interact with the hormonal contraception.
 ► The manufacturers recommend that women should use 

contraception while receiving ocrelizumab and for 12 
months after the last infusion.

 ► Ocrelizumab is a humanised monoclonal IgG antibody; 
immunoglobulins are known to cross the placenta, 
thus fetal exposure is likely if the drug is given during 
pregnancy. There are limited data regarding the use of 
ocrelizumab in pregnancy. Specifically, no B- cell count 
data have been collected in infants exposed to ocreli-
zumab, and the potential duration of B- cell depletion in 
infants is unknown. Transient peripheral B- cell depletion 
and lymphopenia have been reported in infants born 
to mothers exposed to other anti- CD20 monoclonal 
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antibodies during pregnancy (in particular rituximab20); 
it would seem reasonable to assume that the same may 
be true for ocrelizumab.

 ► Due to the potential for B- cell depletion in infants of 
mothers who have been exposed to ocrelizumab during 
pregnancy, infants should be monitored for B- cell deple-
tion. Vaccinations with live and live- attenuated vaccines 
should be postponed until the infant’s B- cell count has 
recovered.

 ► It is unknown whether ocrelizumab or its metabolites are 
excreted in breast milk. Animal data have shown excre-
tion of ocrelizumab in milk. Women should be advised 
not to receive ocrelizumab while breastfeeding.

Alemtuzumab (Lemtrada)
 ► Serum concentrations of alemtuzumab are low or unde-

tectable approximately 30 days after a course of treat-
ment. The manufacturers recommend women should use 
effective contraception for 4 months following a course 
of treatment with alemtuzumab. If pregnancy does occur 
within a month of treatment, increased obstetric moni-
toring is advised.

 ► Women with MS should be advised that alemtu-
zumab does not impair the effectiveness of hormonal 
contraception.

 ► For 4 years after a cycle of alemtuzumab, women are at 
risk of autoimmune thyroid disease (37%) and immune 
thrombocytopenic purpura (1%), Goodpasture’s 
syndrome (0.1%) and other autoimmune diseases.21 
These may occur during pregnancy and affect both the 
mother and fetus (for instance, neonatal thyrotoxicosis). 
Early identification is important with continuation of 
the routine safety monitoring of monthly full blood 
count and renal function, with urine dipstick, and 3 
monthly thyroid function tests. The women’s obstetric 
team should be informed of these risks and appropriate 
specialist advice sought if they are identified.

 ► If the woman with MS has thyroid disease during preg-
nancy (whether controlled or not), the fetus should 
receive specialist monitoring; there are obstetric proto-
cols for this and the obstetricians should be informed.

 ► A fatal case of graft- versus- host disease following blood 
transfusion has been reported in an oncology patient 
treated with alemtuzumab, although this patient had also 
received fludarabine.22 Where possible, irradiated blood 
products should be used in patients who have received 
alemtuzumab.

 ► Women with MS should not be treated with alemtu-
zumab during pregnancy or while breastfeeding.

cladribine (Mavenclad)
 ► Cladribine is incorporated into DNA strands and inhibits 

DNA synthesis and repair. It is embryolethal in female 
mice and teratogenic when administered to either female 
or male mice.

 ► Women taking cladribine should be advised that it does 
not change the effectiveness of hormonal contraception. 
However, given cladribine’s mechanism of action of its 

potential for serious risk to the fetus, the manufacturers 
recommend that women using hormonal contraception 
should add a barrier method of contraception during 
cladribine treatment and for at least 4 weeks after the 
last dose in each treatment year. Women should be 
advised not to become pregnant for at least 6 months 
following a course of cladribine.

 ► As cladribine interferes with DNA synthesis, adverse 
effects on gametogenesis could be expected. Therefore, 
male partners must take precautions to prevent preg-
nancy of their partner during cladribine treatment and 
for at least 6 months after the last dose.

 ► Increased numbers of non- motile sperm were seen in 
animals given cladribine; however, this was not associ-
ated with a decrease in fertility of these animals; there 
are no human data on fertility.

 ► Women who become pregnant following cladribine 
treatment should stop any further treatment until after 
pregnancy. Studies in animals have shown reproductive 
toxicity associated with cladribine.

 ► In keeping with the advice in the summary of product 
characteristics, where possible irradiated blood products 
should be used in patients who have received cladribine.

 ► It is not known whether cladribine is excreted in human 
milk. Given the potential for serious adverse effects 
in breast- fed infants, breastfeeding is contraindicated 
during treatment with cladribine and for 1 week after 
the last dose.

Symptomatic treatments
There is a wide range of symptomatic treatments used 
in MS, and we plan an in- depth discussion on their use 
in a subsequent review.

There have been National Institute for Health and 
Care Excellence (NICE) clinical knowledge summa-
ries produced for the use of antidepressant and 
antiepileptic medications prenatally and postnatally, 
providing easily accessible information on how to 
counsel women both before pregnancy and identifying 
those in whom it may be indicated during pregnancy 
(https:// cks. nice. org. uk/ depression- antenatal- and- 
postnatal; https:// cks. nice. org. uk/ epilepsy#! scenario: 
3). Additionally, symptomatic treatments used in rheu-
matological diseases (including simple analgesics and 
chronic pain treatments) have been recently compre-
hensively reviewed in the rheumatology literature.23

concLusIon
There are increasing data that delaying starting 
disease- modifying drugs and/or routinely stopping all 
disease- modifying drugs prepregnancy or immediately 
postconception is associated with increased relapse 
rate during pregnancy. This can have significant nega-
tive effects on long- term disability in women with MS. 
Consideration should be given regarding the potential 
for future pregnancies when starting women of child-
bearing age on disease- modifying drugs. Counselling 
around disease- modifying drugs and symptomatic 
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Key Points

 ► Treatment with disease- modifying drugs should not 
be delayed until a woman with multiple sclerosis (MS) 
has completed her family.

 ► Consider the possibility of pregnancy when prescribing 
to all women with MS of childbearing age.

 ► Relapse rate reduces naturally during pregnancy, and 
so many women with MS choose to stop disease- 
modifying drugs when they become pregnant—
however, for those with very active MS, treatment 
throughout pregnancy should be considered.

 ► If relapse occurs, corticosteroids can be given during 
pregnancy and while breastfeeding.

 ► Having MS does not automatically make pregnancy 
high risk and should not in itself limit birthing options.

medication in pregnancy needs to happen before the 
woman stops contraception where possible. There 
are potential issues around pregnancy in women with 
advanced MS or significant cognitive impairment, 
which should be discussed on an individual patient 
basis and are beyond the scope of these guidelines.

First- line injectable treatments, such as GA and 
beta interferon, may be continued during pregnancy. 
Patients taking natalizumab will usually have had 
highly active disease before treatment, and serious 
consideration should be given to continuing treatment 
during pregnancy given the significant risk of disease 
reactivation and/or rebound on stopping treatment. 
Pregnancy is not recommended for 4 months following 
alemtuzumab and for 6 months following treatment 
with cladribine; however after this time there are no 
contraindications. It is not recommended to try to 
conceive for 12 months after receiving ocrelizumab; 
because this medication is given on a 6- monthly basis, 
family planning must be considered when initiating 
and prescribing. Teriflunomide is contraindicated in 
pregnancy, and dimethyl fumarate and fingolimod 
should be avoided where possible.

An independent pregnancy register of all women 
with MS who become pregnant, with prospective data 
collection on all medications and pregnancy- related 
outcomes is much needed—the epilepsy pregnancy 
register has greatly informed the care of women on 
antiepileptic medication. Currently, in the UK, there 
are MS pregnancy registers specifically focussing on 
patients taking dimethyl fumarate, teriflunomide and 
alemtuzumab. While neurologists should encourage 
their patients taking these medications to contribute to 
these registers, longer term developmental effects, such 
as those seen in the children of women taking valproate, 
are likely only to be detected via large registry studies. 
Information regarding the safety of medications in 
pregnancy is constantly evolving and being updated as 
new data are published; as such neurologists should be 
aware of where to find information and to support the 

creation of joint neuro- obstetric clinics to allow for the 
best multidisciplinary care for our pregnant patients.
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Addendum Following the publication of ‘UK consensus 
on pregnancy in multiple sclerosis: ABN guidelines’, new 
information has become available. Further information is 
available athttps:// pn. bmj. com/ content/ 19/ 2/ 106. responses# uk- 
consensus- on- pregnancy- in- multiple- sclerosis- an- update.
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