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Pregnancy in multiple sclerosis (MS) is considered safe for both the woman and the child. Nevertheless, pregnancy issues inMS are
complex both from a patient’s and a provider’s perspective. In an anonymous survey, 28 healthcare providers in the United States
reported on themanagement of multiple sclerosis (MS) during pregnancy. Participants were asked about their recommendations to
patients about the use of disease modifying therapies during pregnancy and breastfeeding and general recommendations aboutMS
and pregnancy. Healthcare providers were also asked about sources from which they receive information about the management of
patients with MS. Results suggested that healthcare providers do not discourage pregnancy for women with MS, recommend that
women not use disease modifying therapies while pregnant, and have a positive view of breastfeeding for women with MS. Results
also indicated the need for guidelines on patient management for pregnant women with MS.

1. Introduction

Management of multiple sclerosis (MS) and decision-making
surrounding pregnancy are complex subjects [1] which
includes the risk of relapse during pregnancy and post-
partum, the use of disease modifying therapies (DMTs)
before/during pregnancy and breastfeeding, and the impact
of breastfeeding on the course of MS. For years, pregnancy
was believed to have a negative effect onmultiple sclerosis [1],
and while this has not been supported by evidence, women
with MS continue to report experiencing negative attitudes
about pregnancy and MS from their healthcare providers,
often reporting feeling pressured into making a decision
regarding child-bearing prior to the age of 30 or before their
MS has progressed [2].

There has been a well-documented decrease in MS
relapses during pregnancy [1, 3–5]; however the risk of relapse
post-partum increases significantly for womenwithMS [1, 5].
DMTs have become a critical strategy to control the course
of MS. While there is emerging data on the use of DMTs
during pregnancy for women with MS, this information

remains limited in size and scope [6–10] and formal studies
aremissing, for obvious reasons. Analyses of data on whether
or not breastfeeding reduces the risk of MS relapse provide
mixed conclusions [3–5, 11–14] and there is little to no
empirical data on the impact of the use of DMT during
breastfeeding [15]. Extended periods off DMTs though are
contrary to general recommendations of early treatment with
DMT andmay potentially have a negative impact on women’s
MS disease.

The purpose of this study was to examine what specific
advice healthcare providers (HCPs) typically offer patients
with MS who are planning on becoming pregnant, are
currently pregnant, or have given birth. An anonymous
survey was developed and administered to HCPs who work
with individuals with MS in various clinical settings.

2. Materials and Methods

The survey was distributed to seventy-two HCPs in the
United States who were attending the 6th Annual Regional
Multiple Sclerosis Summit in Seattle, WA, in May 2011.
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Twenty-eight returned completed surveys, resulting in a
response rate of 39%.The National Multiple Sclerosis Society
sponsored this regional, one-day, continuing medical educa-
tion conference on clinical MS management. Attendees were
invited to participate in an anonymous survey on clinical
practices regarding their experience with and management
of pregnancy in MS. The 66-question survey was developed
by the first and third authors, one an MS-fellowship trained
neurologist and the other a health outcomes researcher with
training in measurement. The questions were formulated
using the current literature on pregnancy and breastfeeding
in MS including a prior related study on this topic [16] as
well as professional experience.The survey was revised based
on feedback by several physicians experienced in treating
MS patients. Participating HCPs were asked about their
recommendations regarding pregnancy, breastfeeding, and
post-partum periods for women with MS, focusing on how
these topics relate to DMTs. The Institutional Review Board
of the University of Washington approved all procedures. To
analyze the data from this survey, summary statistics were
calculated and are presented in the following section.

3. Results and Discussion

Twenty-six of the 28 healthcare providers surveyed for this
study provided demographic information. Over half of the
sample was female, and a majority (𝑛 = 18, 64%) were
between the ages of 41 and 60. The majority of respondents
were medical doctors (𝑛 = 20, 72%), three-fourths of whom
were neurologists (𝑛 = 15). About one-third of each had been
in practice for less than 10 years (𝑛 = 10, 36%) or 11 to 20
years (𝑛 = 8, 29%), and their most common practice setting
was in private practice (𝑛 = 12, 43%). Participants reported a
considerable MS patient load, with 58% (𝑛 = 16) seeing more
than 5 MS patients per week and with one-fourth (𝑛 = 7,
25%) seeing between one and five MS patients per week, one
participant (4%) seeing one MS patient per week and four
(14%) not reporting.

In response to questions about their approach to family
planning when working with women with MS, less than
half of the healthcare providers (𝑛 = 13, 46%) encouraged
pregnancy if a patient desired it, but almost all (𝑛 = 27,
97%) reported that they would not discourage pregnancy
because of a patient’s MS diagnosis. Less than one-fifth
(𝑛 = 5, 18%) of the healthcare providers reported that
their recommendations regarding pregnancy might depend
on their patient’s clinical course of MS.

When asked about their recommendations regarding
DMT, over half of the participants (𝑛 = 16, 57%) reported
that they always and 29% (𝑛 = 8) that they sometimes
initiate a discussion about family planning when women
of childbearing age begin taking DMTs. Nearly two-thirds
(𝑛 = 17, 61%) always recommend that patients stop DMT
prior to pregnancy, that is, discourage use of DMTs for
patients desiring to conceive. About one-third (𝑛 = 10, 36%)
reported recommending that patients stop taking DMT as
soon as they find out that they are pregnant. For some (𝑛 =
5, 18%), these recommendations depended on which DMT

Table 1: DMT recommendations.

Frequency Percent
I initiate a discussion about family
planning when I start women of
child-bearing age on DMTs

Always 16 57%
Sometimes 8 28%
Never 1 4%
Missing 3 11%

I always recommend that patients stop
DMT prior to pregnancy

No 10 36%
Yes 17 61%
Missing 1 3%

I always recommend that patients stop
any DMT when conceived

No 17 61%
Yes 10 36%
Missing 1 3%

I only recommend that patients stop
DMT prior to pregnancy if on certain
DMTs

No 22 79%
Yes 5 18%
Missing 1 3%

My recommendations on when to stop
DMTmay depend on the patient’s clinical
course

No 23 82%
Yes 5 18%
Missing 0 0%

I recommend that patients avoid long
time periods without DMT while
attempting pregnancy

No 16 57%
Yes 12 43%
Missing 0 0%

I have had an MS patient who became
pregnant on a DMT I consider potentially
harmful to the fetus

No 15 54%
Yes 10 36%
Missing 3 10%

the patient was taking. Five HCPs (18%) reported that the
patient’s clinical course dictated whether or not they would
recommend ceasing DMTs.

Less than half of the HCPs surveyed (𝑛 = 12, 43%)
recommended that patients not spend long periods of time
without taking DMTs while trying to become pregnant.
Finally, 10 of the HCPs surveyed (36%) reported that they
had at least one patient with MS become pregnant while on
a DMT they considered potentially harmful to the fetus. See
Table 1.
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Thus, while previous reports indicated that women with
MS report receiving negative messages about pregnancy and
MS [2], HCPs in this study overwhelmingly reported that
they are supportive or even encouraging of women with MS
wanting to have children. It is possible that the lack of active
encouragement by the HCP might be perceived by women
withMS as lack of support of their desire to become pregnant.

Most HCPs recommended that women stop using DMT
prior to becoming pregnant, or at least once they have
conceived, which is consistent with previous research [16].
For many of these HCPs, recommendations depended both
on the clinical course of MS as well as which DMT the
patient was taking. Still, these results suggest that the HCPs
recommendations vary considerably. These inconsistent rec-
ommendations probably reflect the limited evidence related
to the effects of DMT in regards to pregnancy. Most data
is available for glatiramer acetate (pregnancy category B)
and interferon beta 1a/1b (pregnancy category C) [7, 8, 10].
Concerns of the use of interferon beta 1a/1b leading to an
increased risk of spontaneous abortion are not supported by
data from several registries [7, 8] and it has been found to
be safe in follow-up studies when used for up to 4 weeks
after conception [9]. Limited humanpregnancy outcomedata
is available for natalizumab (pregnancy category C) [6] and
even less for the newer, oral agents which raise concern
regarding their potential for greater placental transmission
and because of the existence of some negative animal data
(fingolimod and dimethyl fumarate pregnancy category C
and terflunomide pregnancy category X) [7].

Over half of the participants (𝑛 = 15, 54%) reported
that they discuss breastfeeding risks and benefits with their
patients, and nearly two-thirds (𝑛 = 17, 61%) reported
that they inform patients about the increased risk of relapse
during the post-partum period.

Three-fourths of the HCPs (𝑛 = 21, 75%) inform their
patients that DMTs are not recommended during breast-
feeding. No one reported that they would counsel against
breastfeeding due to the risk of relapse during the post-
partum period, yet two HCPs (7%) would recommend fore-
going breastfeeding in order to start taking DMTs. Twenty-
five percent (𝑛 = 7) advised that patients breastfeed, believing
that benefits likely outweigh the risk of relapse. A majority
(𝑛 = 19, 68%) of the HCPs did not support breastfeeding
as long as possible though, likely to limit the women’s time
off DMTs. Questions specific to recommended duration of
breastfeeding were not asked.

Over one-third of HCPs (𝑛 = 11, 39%) discussed with
their patients that breastfeedingmay decrease the risk of post-
partum relapse. About a third of the sample (𝑛 = 9, 32%)
reported that their recommendations regarding breastfeed-
ing depended on the clinical course of the disease, that is,
suggesting that patients limit breastfeeding if they have a
more aggressive disease course. Eighteen percent of theHCPs
(𝑛 = 5) may recommend starting DMT despite breastfeeding
due to the increased risk of relapses, and 21% (𝑛 = 6) actually
advise that their patients restart DMT because they believe
that the risk of relapse outweighs the potential risks associated
with breastfeeding while taking DMTs.Themajority of HPCs
(𝑛 = 21, 75%) typically recommended restarting DMT after

breastfeeding while 21% (𝑛 = 6) recommended that DMTs be
resumed immediately after pregnancy regardless of whether
or not the patient was breastfeeding.

Thus, overall, the HCP response to breastfeeding was
positive, with most recommending that women with MS
breastfeed but perceptions of risk/benefit assessments varied.
This may be due to the inconsistent data concerning the
effect of breastfeeding on MS relapse and insufficient data
regarding the risks of DMTs during lactation. Some studies
found a reduced post-partum relapse rate with exclusive
breastfeeding for 2 months, though other studies fail to
support this correlation [3–5, 11–14]. Additionally, HCPs
preferred to have the discussion about breastfeeding with
their patients, as opposed to referring them to their OBGYN
or primary care physician (𝑛 = 24, 86%). This could be
related to concerns that those providers may not be prepared
to discuss the benefits and risks of DMT use, breastfeeding,
and MS disease activity in the post-partum setting [15].

Healthcare providers were asked about the importance
of resources that can help with decision-making. Results
are presented in Table 2. Most indicated that FDA prod-
uct labeling and recommendations from other neurolo-
gists/colleagues were important sources of information for
the management of MS during pregnancy and/or breastfeed-
ing compared to animal data, case reports, and postmarket-
ing pregnancy registries which are held by pharmaceutical
companies. The personal experience of the HCP was found
to be a “somewhat important” resource. Finally, most HCPs
noted that there are no evidence-based guidelines for patient
management of pregnancy and breastfeeding. Development
and dissemination of these guidelines would be useful for
clinical practice.

4. Conclusions

The results of this study document the need for evidence-
based recommendations related to the effect of DMT on
pregnancy and breastfeeding, as well as the need for better
guidelines on MS management related to family planning,
pregnancy, and breastfeeding. While a randomized study of
pregnant women taking DMTs is not to be expected in the
future for ethical reasons [15], the independent and consistent
use of a public registry of women with MS who become
pregnant while taking DMTs or who utilized DMTs while
breastfeeding would be beneficial as it could lead to more
information about the effect of DMT use during pregnancy
and breastfeeding. In the interim, providers may find a
recently published review [7] on updated reproductive safety
information from available preclinical and clinical data for
DMTs helpful in guiding decision-making in this critical area
of MS management.

Research on what advice HCPs give women with MS
about pregnancy, breastfeeding, and DMT is limited. This
study included a small sample, possibly nonrepresentative of
the HCPs treating women with MS. As a result, the gener-
alizability of the results is limited. Nevertheless, the study
documents the need for more research and better evidence-
based guidelines that HCPs need in order to provide the best
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Table 2: Sources of information for patient management during
pregnancy.

Frequency Percent
I find FDA product labeling to be. . .in
helping me with patient management
during pregnancy and/or breastfeeding

Not very important 2 7%

Somewhat important 5 18%

Very important 7 25%

Extremely important 11 39%

Missing 3 11%
I find animal data to be. . .in helping me with
patient management during pregnancy
and/or breastfeeding

Not very important 1 4%

Somewhat important 10 36%

Very important 7 25%

Extremely important 6 21%

Missing 4 14%
I find case reports to be. . .in helping me
with patient management during
pregnancy and/or breastfeeding

Not very important 2 7%

Somewhat important 7 25%

Very important 9 32%

Extremely important 5 18%

Missing 5 18%
I find postmarketing pregnancy registries
to be. . .in helping me with patient
management during pregnancy and/or
breast feeding

Not very important 1 4%

Somewhat important 8 29%
Very important 6 21%
Extremely important 10 36%
Missing 3 11%

I find personal experience to be. . .in helping
me with patient management during
pregnancy and/or breastfeeding

Not very important 1 4%
Somewhat important 12 43%
Very important 6 21%
Extremely important 6 21%
Missing 3 11%

I find the recommendations of other
neurologist/colleagues to be. . .in helping
me with patient management during
pregnancy and/or breastfeeding

Not very important 1 4%
Somewhat important 5 18%
Very important 14 50%
Extremely important 5 18%

Table 2: Continued.

Frequency Percent
Missing 3 11%

I’m not aware of any evidence-based
guidelines for patient management of
pregnancy and breastfeeding

No 20 71%
Yes 6 21%
Missing 2 7%

care to their patients with MS who are pregnant or planning
on conceiving.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgment

Dr. Pebdani’s work on this paper was funded by the U. S.
Department of Education, NIDRR Postdoctoral Advanced
Rehabilitation Research Training, Grant no. H133P080008.
The authors thank the National Multiple Sclerosis Society
(NMSS), Greater Northwest Chapter for allowing them to
survey HCPs during an NMSS sponsored CME program.

References

[1] D. M. Damek and E. A. Shuster, “Pregnancy and multiple
sclerosis,”Mayo Clinic Proceedings, vol. 72, no. 10, pp. 977–989,
1997.

[2] M. Prunty, L. Sharpe, P. Butow, and G. Fulcher, “The mother-
hood choice: themes arising in the decision-making process for
women with multiple sclerosis,”Multiple Sclerosis, vol. 14, no. 5,
pp. 701–704, 2008.

[3] K. Hellwig, A. Haghikia, M. Rockhoff, and R. Gold, “Multiple
sclerosis andpregnancy: experience fromanationwide database
in Germany,” Therapeutic Advances in Neurological Disorders,
vol. 5, no. 5, pp. 247–253, 2012.

[4] S. Vukusic, M. Hutchinson, M. Hours et al., “Pregnancy and
multiple sclerosis (the PRIMS study): clinical predictors of post-
partum relapse,” Brain, vol. 127, no. 6, pp. 1353–1360, 2004.

[5] C. Confavreux, M. Hutchinson, M. M. Hours, P. Cortinovis-
Tourniaire, T. Moreau, andThe Pregnancy in Multiple Sclerosis
Group, “Rate of pregnancy-related relapse inmultiple sclerosis,”
The New England Journal of Medicine, vol. 339, no. 5, pp. 285–
291, 1998.

[6] K. Hellwig, A. Haghikia, and R. Gold, “Pregnancy and natal-
izumab: results of an observational study in 35 accidental
pregnancies during natalizumab treatment,” Multiple Sclerosis,
vol. 17, no. 8, pp. 958–963, 2011.

[7] B. A. Cree, “Update on reproductive safety of current and
emerging disease-modifying therapies for multiple sclerosis,”
Multiple Sclerosis, vol. 19, no. 7, pp. 835–843, 2013.

[8] E. Lu, B. W. Wang, C. Guimond, A. Synnes, D. Sadovnick, and
H. Tremlett, “Disease-modifying drugs for multiple sclerosis in



Multiple Sclerosis International 5

pregnancy: a systematic review,” Neurology, vol. 79, no. 11, pp.
1130–1135, 2012.

[9] M. P. Amato, E. Portaccio, A. Ghezzi et al., “Pregnancy and
fetal outcomes after interferon-𝛽 exposure inmultiple sclerosis,”
Neurology, vol. 75, no. 20, pp. 1794–1802, 2010.

[10] Y. D. Fragoso, M. Boggild, M. A. Macias-Islas et al., “The
effects of long-term exposure to disease-modifying drugs dur-
ing pregnancy in multiple sclerosis,” Clinical Neurology and
Neurosurgery, vol. 115, no. 2, pp. 154–159, 2013.

[11] A. Jalkanen, A. Alanen, and L. Airas, “Pregnancy outcome
in women with multiple sclerosis: results from a prospective
nationwide study in Finland,” Multiple Sclerosis, vol. 16, no. 8,
pp. 950–955, 2010.

[12] L. Airas, A. Jalkanen, A. Alanen, T. Pirttilä, and R. J. Marttila,
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