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Abstract

Background and Objectives

Multiple sclerosis (MS) commonly affects women in their childbearing years, necessitating
discussion between patients and their MS treatment team around the issues of family planning,
pregnancy, and postpartum experiences. This study assessed the impact of a diagnosis of MS on
women’s reproductive decision-making and on their perception of counseling received sur-
rounding pregnancy. It also sought to evaluate trends in pregnancy and postpartum experiences
and determine whether experiences differed by race, ethnicity, and zip code.

Methods

Women with an MS diagnosis seen at the University of Virginia MS Clinic or at Virginia
Commonwealth University (VCU) MS Clinic were invited to participate in a survey study. MS
disease and pregnancy history, and, when appropriate, reasons for pregnancy avoidance were
collected. Respondents who had >1 pregnancy following MS diagnosis were asked to evaluate
the counseling they received from medical professionals and to share their pregnancy experi-
ences including complications during pregnancy, delivery outcomes, and postpartum experi-
ence including breastfeeding.

Results

Of the 280 respondents, 76.6% were currently receiving MS specialty care. Most of them
(79.3%) had not been pregnant following MS diagnosis. Of them, 20.1% indicated that this
decision was driven by MS-related concerns: MS worsening with pregnancy (47%); ability to
care for child secondary to MS (35%); passing MS onto child (19%); stopping disease-
modifying therapies to attempt pregnancy (14%); lack of knowledge about options for
pregnancy and MS (9%). Women with a more recent estimated decade of pregnancy were
more likely to report neurologist counseling regarding MS and pregnancy (pregnancy before
2000: 40%, 2000-2010: 64.7%, 2010- present: 83.3%; X2 0.020). Breastfeeding initiation was
reported in 71.4% of postdiagnosis pregnancies (median duration 6 months, interquartile
range 1.75-11).

Discussion

Over the past few decades, women with MS have received a wide range of evolving guidance
surrounding family planning, pregnancy, and postpartum care. Survey data suggest improve-
ments in MS/pregnancy counseling and medical management in recent years, which may be
driven by an increase in research in the field. There remains an important need and opportunity
to improve counseling of women with MS who are considering pregnancy.
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Introduction

Multiple sclerosis (MS) is a chronic progressive neurologic dis-
ease with onset commonly between the ages of 20 and 40 years,
affecting women in their childbearing years. Current evidence
indicates that for most women with MS, pregnancy is safe, fea-
sible, and without negative long-term consequences.” The
immunotolerant state of pregnancy is associated with reduced
MS disease activity, but with increased relapse risk in the first 3
months postpartum.”® Pregnancy seems to have no effect on
long-term accumulation of disability or risk of developing sec-
ondary progressive MS.> MS is not associated with a signifi-
cantly higher risk of obstetric or neonatal complications.*>!!
Furthermore, breastfeeding does not worsen MS disease pro-
gression and may be protective against postpartum relapses.'>">

Despite these encouraging natural history studies, available
research indicates that many women with MS modify their
plans for pregnancy following diagnosis, suggesting an edu-
cational gap exists for patients regarding MS pregnancy
topics. In a multinational survey of people with MS, most
respondents said MS affected their family planning decision-
making.16 Additional studies suggested 8%-28% of people
with MS decide against having children due to MS.1o18
While some choose not to have children because of MS,
many people with MS still desire to be parents, necessitating
accurate information and counseling around family planning,
pregnancy, and breastfeeding.'”*° Studies of people with MS
desiring parenthood report that only 39% were counseled by
their treating physician to plan pregnancy.18

The number of disease-modifying therapies (DMTs) for MS
has markedly increased in the past 2 decades. Research on safety
of common DMTs in pregnancy and breastfeeding shows a
range of safety profiles, with limited data for some agents.%”*'**
The expansive growth of DMT' in a population that is often of
childbearing age raises questions around the use of these
medications and family planning. However, in a recent study,
42% of women with MS reported that they did not understand
the teratogenic risk profile of their MS DMT, and almost half
did not feel they were well informed about MS treatment and
family planning,"”

Where available, formal recommendations historically have been
for women to stop DMT's before pregnancy and stay off until
completion of breastfeeding, with DMT continuation only in the
case that “MS activity during pregnancy outweighs the risk as-
sociated with the specific DMT.”**'*?¢ However, recommen-
dations are without consensus, and some studies suggest that the
use of DMTs prepregnancy or in the first few weeks of preg-
nancy prevents relapses during pregnancy and the postpartum
period.*>*”! Lack of consensus in guidelines and limited safety
data have likely resulted in inconsistent guidance for women with
MS since the availability of the first DMT's in the mid-1990s.

The rapid advance of DMTs and limited data surrounding
safety have resulted in variable and changing guidance for

Neurology: Clinical Practice | Volume 14, Number 1 |

February 2024

women with MS regarding pregnancy, breastfeeding, and
DMT use. Research efforts to improve guidance and un-
derstanding have primarily occurred outside the United
States,"''*'$2% and importantly, evidence suggests that
trends in family planning look different in the United States.”
Of importance, we have yet to elucidate how race, ethnicity,
and socioeconomic status affect women’s experiences with
these issues. In this study, we sought to understand women’s
experiences, concerns, and choices surrounding MS, DMTs,
pregnancy, and breastfeeding in a diverse, US-based sample
of women with MS.

Methods

Standard Protocol Approvals, Registrations,
and Patient Consents

This cross-sectional, survey-based cohort study was ap-
proved by the Institutional Review Boards at the University
of Virginia (UVA) and Virginia Commonwealth University
(VCU). All participants provided informed consent, written
or electronic, before the start of any study-related procedures.

UVA Study

An administrative billing search identified 1,047 female patients,
ages 18-6S years, seen by the UVA Neurology Department
between 2011 and 2016 with an ICD-9/10 code for MS (in-
cluding all MS subtypes). These patients were mailed a 10-page
survey packet (eAppendix 1, links.Iww.com/CP]J/A486: UVA
Pregnancy Survey) with a return self-addressed, stamped en-
velope in August 2016. The packet included a cover letter
explaining the study. All respondents were asked to provide
information regarding MS history (age at diagnosis, treating
neurologist type, and MS subtype), pregnancy history, and
preferences and decision-making surrounding childbearing.
Women with any pregnancy following MS diagnosis were
asked additional information about MS history, current MS
treatment (DMT), demographics (occupation, salary, and re-
lationship status), and general questions surrounding preg-
nancy counseling received. For each pregnancy following MS
diagnosis, women were also asked about intrapartum and
postpartum complications, birth outcomes, and breastfeeding.
Data were compiled on all surveys received by August 2017.
Zip code data were used to derive the Child Opportunity Index
(COI), a nationally normalized measure expressed as a per-
centile from 0 to 100 representing least to most opportunity.>
For example, children living in a zip code with a score of 57
would have better opportunities than 57% of other children
nationwide. The COI was used as a proxy measure for socio-
economic status in this analysis.

VCU Study

An administrative database search (enterprise analytic)
identified 1,517 adult female patients seen by the VCU
Neurology Department between 2015 and 2021 with an
ICD-9/10 code for MS (including all MS subtypes). These
patients were mailed a letter with a description of the survey
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and link to an online RedCap survey in May 2022.>*** The
RedCap survey was formatted to resemble the UVA survey
(eAppendix 1, links.lww.com/CPJ/A486: UVA Pregnancy
Survey). The RedCap survey used branching logic, displaying
appropriate fields based on the user’s previous responses (e.g,,
if a pregnancy ended in spontaneous abortion, breastfeeding
questions were not asked for that pregnancy). Data were
compiled on all surveys completed and received by October
2022. Notable differences in the VCU survey include addition
of a question regarding ethnicity (Hispanic vs non-Hispanic)
and online survey format.

Statistical Analysis

Statistical analysis was completed using SPSS (version 28) soft-
ware. All responses were deidentified and blinded to the re-
searcher (E.E.K.) performing the analysis. General /demographic
data from all respondents were collectively analyzed, with results
reported as total and stratified by center (UVA vs VCU). De-
mographic traits were then compared between these 2 centers
using ANOVA and the x” test as appropriate for continuous and
ordinal variables. A 2-sided p value of <0.05 was defined as
statistically significant, and intercohort demographic analyses
were corrected for multiple comparisons through Bonferroni
correction. MS/pregnancy counseling question responses were
analyzed for all respondents reporting pregnancy with diagnosis
of MS. Prepregnancy, intrapartum, and postpartum data were
analyzed by individual pregnancy rather than by woman (some
women reported multiple pregnancies with MS diagnosis). Se-
lected response variables were analyzed through ANOVA or the
x” test for associations with estimated decade of pregnancy or
demographic variables.

Data Availability
Anonymized data not published within this article will be
made available by request from any qualified investigator.

Results

Respondent Demographics

Ofthe 2,517 surveys sent out, 282 (11.2%) patients responded,
with a higher response rate from the UVA at 17.4% compared
with 7.12% from the VCU. Two UVA surveys were returned
uncompleted by family members of the deceased recipient for
an adjusted total of 280 valid responses. Because some partic-
ipants did not respond to all questions, results were reported as
the percent of responses divided by respondents to that par-
ticular question.

A total of 76.6% of respondents (213/278) were in the care of
an MS specialist rather than a general neurologist during survey
completion. MS subtype was as follows: 83.9% (234/279)
relapsing-remitting MS, 11.1% (31/279) primary progressive
MS, 2.9% (8/279) secondary progressive MS, and 2.2%
(6/279) were unsure of their MS subtype. Compared with the
VCU cohort, the UVA cohort reported a significantly higher
percentage of patients with primary progressive MS (17.0% vs
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1.9%) and a lower percentage of patients with relapsing-
remitting MS (80.1% vs 89.8%) (XZ, p <0.05); additional details
are summarized in Table 1. The average age at diagnosis was
35.5 £ 10.0 years (mean * SD). Self-reported race was as
follows: 82.2% (226/275) White, 15.6% Black (43/275), and
the remainder as Asian or 2 or more races. Data on ethnicity
(Hispanic vs non-Hispanic) were collected from VCU re-
spondents only (n = 108 respondents). Self-reported ethnicity
in the VCU cohort included 1.9% being of Hispanic or Latino
origin (2/108). The mean COI derived from zip codes was
58.0, with a range of 2—100. Rates of reported spontaneous and
elective abortion were 28.0% (77/275) and 16.3% (44/270),
respectively.

MS-Related Pregnancy Avoidance

Approximately 79.3% of respondents reported no pregnancy
after MS diagnosis (222/280). Of these individuals, the average
age at diagnosis was 37.8 + 9.8 years. For 20.1% (43/214), their
decision not to become pregnant postdiagnosis was related to
their MS, and they were diagnosed at a significantly younger
age on average compared with respondents who had avoided
pregnancy for non-MS reasons (30.3 + 5.9 vs 39.8 + 9.7 years;
ANOVA p value <0.001). Patients reported several concerns
that led to MS-related pregnancy avoidance including concern
about MS worsening due to pregnancy (47%); concern of MS
compromising ability to care for a child (35%); fear of health
risks (including genetic risk of passing on MS) for their child
(19%); apprehension of discontinuing MS DMT (14%); and
lack of knowledge of options for carrying out a pregnancy
with MS (9%) (Figure 1). In a free text section of the survey,
7% (3/43) of women who reported pregnancy avoidance
stated this was due to medical professionals who discouraged
them from having children or told them that they “needed to
choose” between taking MS medications and childbearing
(Table 2).

When evaluating potential clinical and sociodemographic fac-
tors related to pregnancy avoidance, neither type of neurologist
(general neurologist vs MS specialist), race, nor ethnicity were
significantly associated with pregnancy avoidance due to MS.
While not reaching significance in this small sample, the mean
COI was lower for women with MS-related pregnancy avoid-
ance vs those women who did not become pregnant for other
reasons (50.4 vs 59.6; ANOVA, p = 0.051).

Women With Pregnancy After MS Diagnosis:
Counseling and Prepregnancy

A minority of respondents (20.7%) reported pregnancy fol-
lowing MS diagnosis. Age at diagnosis was significantly younger
(27.0 £ 5.0 years) compared with the respondents who did not
become pregnant after diagnosis (37.8 + 9.8 years; ANOVA, p
< 0.001). Women in the VCU cohort were significantly more
likely to have been pregnant before their MS diagnosis (60.9%
at VCU vs 20% at UVA; %, p < 0.001) and had more children
(60.9% at VCU vs 17.6% at UVA; x°, p = 0.006) before MS
diagnosis compared with the UVA cohort.
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Table 1 Respondent Demographics by Cohort

UVA VvCcu Total
Count (%) Mean (SD) Count (%) Mean (SD) Count (%) Mean (SD)

MS Doctor

MS specialist 124 (72.1) 89 (82.4) 213 (76.1)

General neurologist 36 (20.9)° 7 (6.5)? 43 (15.4)

Unsure 10(5.8) 12(11.1) 22(7.9)

No response 2(1.2) 0(0.0) 2(0.7)
Age at diagnosis 35.9(9.9) 34.9(10.2) 35.5(10.0)
Hispanic

No 104 (96.3)

Yes 2(1.9)

No response 2(1.9)
Race

White 148 (86.0)% 78 (72.2)° 226 (80.7)

Black 17 (9.9) 26 (24.1) 43 (15.4)

Two or more 0(0.0) 3(2.8) 3(1.1)

Asian 0(0.0) 1(0.9) 1(0.4)

Other/unknown 2(1.2) 0(0.0) 2(0.7)

No response 5(2.9) 0(0.0) 5(1.8)
Child opportunity index 58.2 (23.7) 57.7 (30.9) 58 (26.5)
Form MS

RRMS 137 (79.7)2 97 (89.8)° 234 (83.4)

PPMS 29 (16.9)° 2(1.90 31(11.2)

SPMS 2(1.2y7 6 (5.6)% 8(2.9)

Other 3(1.7) 3(2.8) 6(2.2)

No response 1(0.6) 0(0) 1(0.4)

@ p <0.05, x?, Bonferroni corrected.

Among respondents with a pregnancy after MS diagnosis (n =
58), 69.1% (38/5S) reported that their neurologist discussed
pregnancy plans and MS disease or medications. When pooled
by approximate decade of pregnancy (1985-2000, 20012010,
2011-present), the proportion of women who received coun-
seling from their neurologist significantly increased over time
(pregnancy before 2000: 40%, 2000-2010: 64.7%, 2010- pre-
sent: 83.3%; XZ, p = 0.020) (Figure 2). Furthermore, although
not statistically significant, a greater proportion of women treated
by an MS specialist than by a general neurologist reported their
neurologist counseled them regarding MS disease or medica-
tions and plans for pregnancy (71.4% vs 50%; x°, p = 0.193).

Collectively, 47.2% (25/53) of women chose their DMT based
on their plans for subsequent pregnancy. Those with pregnancies
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in the past decade (2011-present) were most likely to choose
their treatment plan based on their decision to get pregnant
(58.3%), compared with the 2001-2010 group (41.2%) and the
2000 and earlier group (25%). Only 12.7% (7/55) of women
with pregnancy after MS diagnosis were familiar with the med-
ication pregnancy registry (referring to industry-sponsored
medication pregnancy registries for individual DMT). When
asked “what do you wish you knew before pregnancy with MS,” 42
respondents provided free-text responses. Approximately 52.3%
were satisfied with the information they received from their
physician; others identified the following gaps in education: 14%
wished they knew more about the effects of pregnancy on MS
(or vice versa), 10% reported misconceptions specifically about
postpartum relapse (underestimating or overestimating post-
partum relapse severity and incidence), 7% wished they had

Neurology.org/CP
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Table 2 lllustrative Quotes

“How did MS affect your decision not to become pregnant?”

Fear of MS worsening with pregnancy
(both with postpartum relapse and long-
term disease progression)

“Concerned with further impact on disease progression”

“I'm scared that... the carrying/labor process will be detrimental to my health”

“I'had 2 friends with MS who died from worsening symptoms after giving birth”

Caring for children while living with MS

“MS causes my vision loss and decreased energy levels. | did not want to be responsible
for another human being when | felt like caring for myself was already a challenge.”

“Concern about not having enough energy to give a child (newborn-teenager) all they
would need -for me, with MS came a great sense of fear of the uncertainty of my future
(and this is still a concern), more than 20y later as | see how | have steadily declined in all
of my abilities.”

Concern for the child’s future health,
genetic risk of MS

“I'm scared that my offspring may get the gene”

“Refuse to pass it on being 3 out of 4 generations”

Pregnancy concerns related to DMT

“I cannot be pregnant on the medication | chose”

“Husband had a vasectomy because the medication | am taking for MS is not compatible
with pregnancy.”

Discouragement from medical
professionals

“Doctors thought | needed medical treatment more”

“Without saying it outright, my doctor discouraged pregnancy:("

“What did you wish you knew before pregnancy with MS?”

Discouragement from medical
professionals surrounding childbearing
and breastfeeding

“I became pregnant at 42. | was diagnosed in 1985 and was told to stop the birth control
pill and to never have a child... when | became pregnant | was taking Betaseron and it
was not a planned pregnancy. Stopped Betaseron as soon as | found out | was pregnant.
I'had a beautiful pregnancy and gave birth to a preemie 4.8 Ibs... | wish | would have seen
my other neurologists who NEVER said not to have children.”

“I'wish all MS patients had been more encouraged to have kids if desired.”

“I was devastated that | could not breastfeed as long as | wanted to. | extended to 6 mo
but then stopped out of fear. In hindsight | wish | had breastfed as long as | wanted”

Misconceptions about relapse (during
pregnancy and postpartum)

“[l wish I had known] relapse wasn’t on the horizon for me personally”

“I do wish that | had known that relapses were common post pregnancy”

MS effect on pregnancy and vice versa

“Ilwish my neurologist had been more comfortable with MS in general (at the time was a
general neuro | saw) or knew more about MS/pregnancy”

“[l wish I had known] that pregnancy is protective of MS in some ways"

Desiring more information about DMTs
and pregnancy

“I wish there were more studies on medications in pregnancy and studies like this for
reassurance/advice on what others have been through!"

“I was frightened the pregnancy would complicate my MS and that | may have injured
my child by being on avonex”

more complete safety information regarding DMTs, and 7% of
women reported that they were discouraged by medical pro-
fessionals from having pregnancies or breastfeeding for their
desired duration (eFigure 1, links.lww.com/CP]J/A487).

The rate of unplanned pregnancy was 27.1% (23/85) among
women pregnant after MS diagnosis, notably lower than the
national average of 45%.%° The reported percentage of in-
fertility (8.4%; 7/83) more closely approximated the national
average of 11%.>® Furthermore, 27.4% of women reported they

Neurology.org/CP

were on MS medication during conception (23/84), slightly
higher than previously reported numbers ranging 14-25%.">*’
Of them, 41% were exposed to interferon beta products after
conception, 27% were exposed to glatiramer acetate, and the
remainder included natalizumab, rituximab, teriflunomide,
fingolimod, and 1 unknown. DMT use at conception was as-
sociated with later pregnancy year (mean year of pregnancy,
2012 for those on DMT during conception vs 2006 for those
not; ANOVA, p = 0.028). Of women who became pregnant
after MS diagnosis, 76.8% (43/56) were not planning for
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Figure 1 MS-Related Reasons for Pregnancy Avoidance Among Respondents

15.4% of respondents did not become pregnant based
on the following MS-related concerns

Concerns about the ability to care
for the child secondary to MS

Concerns about the health of the
future child (including MS genetic risk)

Apprehension of discontinuing DMT

Lack of knowledge of options regarding
MS and pregnancy

o s ey —
pregnancy

5 10 15 20

25 30 35 40 45 50

Patients (%)

additional children; among them, 18% cited MS-related con-
cerns as the reason for this.

Pregnancy and Delivery

Women reported complications in 23.5% (20/8S) of preg-
nancies after MS diagnosis; 70% of complications were pre-
sumed unrelated to MS, while 3 (15%) were attributed to MS,
and 15% had unclear cause. Pregnancies with complications
attributed to MS (n = 3) included 2 miscarriages while the
mother was on DMT and 1 exacerbation of MS symptoms during

Figure 2 Changes in MS and Pregnancy Counseling Over
Time

20— Did your neurologist discuss your MS disease
or medications and your plans for pregnancy?

B N/A
B No
157 mves
-
=
3
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Decade of pregnancy
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pregnancy. Delivery outcomes were analyzed for all 7S live births
reported after diagnosis of MS, ie,, excluding elective and spon-
taneous abortions and ongoing pregnancies during survey. Of the
live births, 18.7% were reported to be premature, higher com-
pared with the national average of 10%.>” For pregnancies with
birth data available, 38.7% (29/75) of deliveries were by C-
section, compared with national averages of 20%-32% over the
past 3 decades.®® Furthermore, 82.4% (28/34) of respondents
received an epidural, higher than national averages ranging ap-
proximately 40%-70% in the past 3 decades.** Although lim-
ited in number of respondents, 21.2% (14/66) self-reported
complications with delivery compared with an estimated 16.9%
national average.'

Postpartum and Breastfeeding

Postpartum experience and breastfeeding-related questions were
analyzed for women with pregnancies after MS diagnosis resulting
in live births. Elective and spontaneous abortions, current preg-
nancies, or stillbirth/neonatal death were excluded. Postpartum
issues (most commonly anxiety, depression, and infection) were
reported in 26.5% (18/67) of these pregnancies, and the incidence
of these complications approximated national averages.***

For the breastfeeding analyses, respondents (n = S) who were
currently breastfeeding during the survey were also excluded
from breastfeeding duration data. In pregnancies with post-
partum breastfeeding data (n = 61), 71.4% initiated breast-
feeding overall, which is compared with corresponding national
averages in Figure 3. The median duration of breastfeeding was
6.0 months (first quartile 1.75 months, third quartile 11.0
months). Respondents with live births after diagnosis of MS
were asked whether they initiated breastfeeding; those who did

Neurology.org/CP
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Figure 3 Breastfeeding—Changes by Decade
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not initiate breastfeeding were asked, “Why did you choose not
to breastfeed?,” and free-text responses were categorized the-
matically. In 53% (9/17) of cases in which breastfeeding was
not initiated, MS was the primary reason, with 41% specifically
reporting a decision not to breastfeed to start MS medications
(eFigure 2, links.ww.com/CPJ/A488). When breastfeeding
was initiated, 23% reported their primary reason for cessation
was to start MS treatment (among those who gave a reason
n = 26, eFigure 2). The median breastfeeding duration was
5.5 months when the reason for cessation was to start MS
treatment vs 7.5 months for all other reasons. Among the 8.9%
(n=4) who breastfed while taking DMTs, 3 were on glatiramer
acetate and 1 on interferon beta.

Postpartum relapse data were available for 73 pregnancies:
15.1% (11/73) reported MS relapse within the first 3 months
postpartum and 22.9% (16/70) within the first year post-
partum. Approximately 81.8% were treated (most commonly
with IV steroids). Among those who reported outcomes for
relapses in the first 3 months postpartum, 33% reported full
recovery, 44% reported partial recovery, and 11% reported no
recovery. Postpartum administration of steroids was given to
11.9% (5/42) preemptively, as a relapse prevention strategy.
Comparing those women who received preventative steroids
with those who did not, the actual relapse occurrence was
greater in the steroid prevention group (60% vs 10.8% reported
arelapse; x*, p = 0.006). This relationship remained significant
for relapses at 1 year postpartum.

Discussion

This study explores choices and attitudes surrounding family
planning, pregnancy, and postpartum experiences in a racially
and socioeconomically diverse cohort of US-based women
with MS. Most surveys on reproductive decision-making

Neurology.org/CP
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among people with MS have been conducted in most Eu-
ropean cohorts, with only 1 study conducted in a North
American cohort, over a decade ago.'” Our results expand the
current available literature with the highest percentage of
participants self-identifying as Black (15.6%). This study
offers an updated perspective on evolving attitudes toward
family planning in women with MS, representative of the
changing demographics of women with MS in the United
States and of the changing scientific landscape and coun-
seling strategies over 4 decades (1980-2020s).

Similar to other studies,'” we found that the top MS-related
reasons for avoiding pregnancy remain concerns of MS
worsening with pregnancy, decreased ability to care for a
child secondary to MS, and concern about genetic risk of
passing MS to child. This finding highlights the need for
improved counseling among women of reproductive age
with MS, with evidence-based information found in the lit-
erature to provide assurance to these women. Studies show
that pregnancy is not associated with long-term increased
disability accumulation in MS.> Patients who express a fear
of passing MS to their child often do so in the absence of
genetic counseling. Notably, the absolute risk of developing
MS in a first-degree relative, such as parent to child, is ap-
proximately 3%-5%.*

Furthermore, the analysis also evaluated possible demographic
factors associated with MS-related pregnancy avoidance. Age at
diagnosis was the strongest predictor of MS-related pregnancy
avoidance, with women diagnosed at younger ages being more
likely to avoid pregnancy. Older women may have achieved
their planned completed family size before diagnosis. An in-
teresting finding was an apparently higher, but nonsignificant,
percentage of women from zip codes with low COI reporting
pregnancy avoidance due to MS. Future studies in a larger
sample size may offer more definitive evidence regarding
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demographic factors associated with MS-related pregnancy
avoidance.

Opverall, the most interesting observation from this study is that
counseling and medical management for women with MS
during and after pregnancy is remarkably variable and has
shifted over the past 3 decades of advancing and growing MS
therapeutics. Based on free response data, women with MS have
heard a wide range of guidance in the past 4 decades regarding
safety and feasibility of pregnancy, MS DMT continuation vs
discontinuation, pregnancy effects on MS, and safety of
breastfeeding (Table 2). Some reported upsetting experiences
of being discouraged from pregnancy or breastfeeding based on
disease progression risk, and many reported that they “wish
they knew” more before pregnancy with MS.

Reassuringly, those respondents with pregnancies in the most
recent decade were more likely to receive counseling about
pregnancy and MS from their neurologist. This is likely, partly,
due to the increasing number of relevant publications related to
reproductive issues in MS. This is particularly evident in the data
surrounding breastfeeding (Figure 3). During the pre-DMT era,
breastfeeding rates were higher in women with MS compared
with those in the general population (before 2001). However,
following wider availability of DMTs, breastfeeding rates fell in
2002-2012 relative. In the most recent decade (2013-present),
an increasing number of respondents chose to breastfeed.
This notable change coincided historically with several first-
time publications evaluating the relationship between breast-
feeding and postpartum relapse published between 2009 and
2013.3%%*7 Additional studies in 2012 and 2014 demonstrated
a lack of adverse effects in infants of lactating mothers taking
interferon or glatiramer acetate.”*** Reported rate of first tri-
mester relapse in our cohort was 15.5%, which approximates
that reported in other recent studies.>® This contrasts with
historical rates of postpartum relapse reaching closer to 30%
and suggests a trend in reduction in postpartum relapse, as
noted by Yeh et al. (2021),*® which is postulated to result
from improved preconception disease control.” The above-
mentioned examples show the impact of research in MS
medical management with pregnancy: it guides clinical
practice as evidenced by these temporal relationships.

Our work provides an updated perspective of the patient ex-
perience surrounding MS and family planning, pregnancy, and
postpartum care in a diverse, US-based cohort of women with
MS. Our combined cohort’s average age at diagnosis and
proportion of MS subtypes closely approximate national av-
erages.*” Additional strengths include the inclusion criteria of
database-confirmed diagnosis of MS (as opposed to self-
reported MS diagnosis used in other studies on this topic) and
recruitment of participants from multiple centers. One limita-

accurately reported. Another limitation is nonresponse bias
because our study had a low response rate of 11.2%, and certain
participant characteristics (such as housing stability or em-
ployment status) may have influenced survey completion. In
addition, we note that the difference in format between the
paper-based UVA survey and online VCU survey may have
differentially affected responses in these groups. A difference in
the response collection period between the UVA and VCU
(2016 vs 2022) may also have affected our findings.
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