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Introduction
Two-thirds of all individuals diagnosed with multiple 
sclerosis (MS) are females of reproductive age.1,2 
After MS diagnosis, approximately one in three 
female patients become pregnant.3 For these patients, 
breastfeeding represents an important counseling 
topic. A number of factors influence shared decision-
making around breastfeeding, including patient per-
sonal preference and logistical support, relevance of 
breastfeeding to the childbearing and maternal experi-
ence, education about the benefits of breastfeeding 
and access to lactation support, maternal and infant 
physical/medical factors, and planning surrounding 
MS disease-modifying therapy (DMT) resumption.

Historically, people with MS have been cautiously 
counseled against DMT use during breastfeeding. Key 
stakeholders—pharmaceutical companies and neurolo-
gists—have not, with some notable exceptions,4,5 
focused enough on specific DMT transfer during lacta-
tion. Instead, the discussion has historically been cen-
tered around avoiding potential infant harm. 
Consequentially, women with MS have often been 
advised to either forego breastfeeding entirely, or to 
resume DMTs only at weaning in order to limit inad-
vertent infant exposure. While avoiding potential infant 
harm is of paramount importance, this singular focus 

has sidestepped the prevention of maternal MS disease 
activity and the potential benefits of breastfeeding.

Clinicians are now beginning to reframe clinical deci-
sion-making and risk-benefit perspectives on the totality 
of the mother–infant dyad, explicitly considering the 
physical and mental health of the birthing person. In addi-
tion, data have begun to emerge about extent of DMT 
transfer into breastmilk and the outcomes of potentially 
exposed infants, allowing both clinicians and patients to 
participate in more informed, shared decision-making.

The goal of this topical review is to provide an over-
view for practicing neurologists on lactation; MS 
management; and maternal, newborn, and dyadic well-
being. To accomplish this, a topical review of the litera-
ture concerning lactation in women with MS was 
conducted using PubMed. No restrictions were placed 
on country or article type. The search included terms 
such as, but not limited to, the following: [lactation] or 
[breastfeeding] AND [multiple sclerosis] or [chronic 
disease] OR [disease modifying therapies including 
each product named in Table 1], [postpartum] OR 
[pregnancy] AND [multiple sclerosis]. To augment 
ongoing periodic reviews on lactation safety of MS 
medications, a major focus was on providing a compre-
hensive perspective on lactation.
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Lactation: overview of common terminology 
and practices

Terminology
Exclusive breastfeeding refers to breastfeeding when 
the infant only receives breastmilk, without any addi-
tional fluids or foods other than medications, vita-
mins, and minerals.6 Semi-exclusive, or non-exclusive 
breastfeeding, includes the addition of foods and flu-
ids to the infant’s diet along with breastmilk. Both the 
World Health Organization (WHO) and the American 
Academy of Pediatrics (AAP) recommend exclusive 
breastfeeding for the first 6 months of life.

Heterogeneity in practices and choices
Around the world, approximately 68% of women 
breastfeed for at least 1 year, with that percentage 
dropping to 44% by 2 years. But only 44% of infants 
are exclusively breastfed until 6 months of age.7 It is 
estimated that approximately 83% of American 
women breastfeed their infants, with that rate decreas-
ing to 58% around 6 months.8 Across other Western 
countries, breastfeeding rates vary greatly, from 46% 
to 95%. The Center for Disease Control and Prevention 
(CDC) recommends breastfeeding, irrespective of 
disease status.9 Chronic conditions may increase the 
risk of poor pregnancy outcomes—including preterm 
birth, cesarean section, and other adverse perinatal 
outcomes.10

This heterogeneity can be attributed to societal (cul-
tural and religious norms governing maternal prefer-
ences and maternal identity,11 parental leave policies, 
lactation support available and affordable), individual 
(personal goals and preference, income, employment, 
education, practical support available), and medical 
(history of breast surgery, infant conditions influenc-
ing latching, use of medications unsafe during lacta-
tion) factors, among others.12

Potential challenges in the MS population
Women with chronic conditions may experience 
greater rates of breastfeeding challenges, such as inef-
fective latch or delayed and/or low lactation levels.13 
Delayed milk production, in turn, can lead to earlier 
exclusive breastfeeding cessation.14 The presence, or 
extent, of an impact of MS on delayed lactogenesis is 
not well characterized. Difficulty with breastfeeding 
has been identified as a risk factor for peripartum 
depression in mothers with MS,15 underscoring the 
interrelated nature of lactation, MS, and peripartum 
mental health.15 Along with direct lactation chal-
lenges, breastfeeding disrupts maternal sleep, 

potentially contributing to fatigue and other effects on 
mothers’ quality of life;16,17 indeed, fatigue represents 
a major domain of “invisible” MS-related disability. 
Breastfeeding is also time consuming, which can add 
to the burden that people with MS experience in man-
aging their daily lives. Maternal MS disease severity 
may also pose challenges, with higher disease activity 
pre-pregnancy associated with lower breastfeeding 
rates18,19—underscoring the perceived tension 
between continuing breastfeeding and the need for 
disease management. Given these challenges, breast-
feeding may not represent the ideal choice for all 
women with MS. In cases where individuals do not 
intend to breastfeed, supportive statements such as 
“fed is best” as well as attention to specific contribut-
ing factors (fatigue, return to work) can be utilized to 
support their decision-making.

Lactation: overview of physiology

Physiology
Lactation occurs in several stages, which differ in 
immunological and nutritional properties. Human 
colostrum, produced during breastfeeding in the first 
five days postpartum, is high in immunologic compo-
nents, such as secretory IgA, leukocytes, lactoferrin, 
and growth factors, and has a relatively low concen-
tration of lactose.20 Milk is “transitional” until about 
15 days, when it is considered “mature” as the tight 
junctions in the mammary epithelium close, yielding 
more nutritionally dense milk with a higher lactose 
concentration.20,21 Human milk is fully mature at 
6 weeks postpartum. Bioactive components in breast-
milk can be produced and secreted by the mammary 
epithelium, or can travel from maternal serum through 
the mammary epithelium via receptor-mediated 
transport.20,21

Maternal hormonal regulation
Hormones associated with lactation have notable 
physiological effects on mothers. Progesterone levels 
decrease following delivery, triggering lactation and 
potentially resulting in antidepressant and anxiolytic 
effects over time.22,23 Levels of the pregnancy estrogen 
estriol, as well as other estrogens, also decrease. After 
the drop in progesterone levels, prolactin levels 
increase, in turn promoting the development of alveoli 
in the mammary gland. Prolactin acts on the nervous 
system to induce an increase in nursing behavior, food 
intake, and oxytocin release during lactation,22 that is, 
the “bonding hormone.” The high levels of both prol-
actin and oxytocin during lactation have been reported 
to play a protective role against peripartum mood 
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disorders (depression, anxiety, and irritability) and 
may also improve stress reactivity for mothers.24 
Peptide hormones and glucocorticoids secreted during 
lactation, such as insulin, IGF1, leptin, and adiponec-
tin, also show important associations with maternal 
metabolism, mammary calcium-sensing receptor 
activity, obesity, and stress.23 Exclusive breastfeeding, 
distinct from semi-exclusive breastfeeding, maintains 
high prolactin levels and low luteinizing hormone lev-
els.25 It also maintains lactational amenorrhea.25 
Altogether, as is also suggested by studies of immune 
responsiveness to other hormonal changes (e.g. men-
ses26), and still incompletely described in MS,27 these 
widespread hormonal changes in the postpartum 
period likely have downstream effects on cytokines 
regulating immune activity.

Lactation: overview of benefits for mother, 
infant, and the dyad

Maternal impacts
General maternal benefits. The benefits of breast-
feeding include reduced risks of ovarian and breast 
cancer, and of cardiometabolic outcomes (obesity, 
hypertension, hyperlipidemia, type 2 diabetes, myo-
cardial infarction, cardiovascular disease).28–31 Dur-
ing pregnancy, insulin production and resistance 
increase, as do visceral fat and lipid levels in the 
blood.32 Without lactation, these effects persist longer 
postpartum, and maternal metabolism is slower to 
revert to baseline.33

However, baseline maternal metabolism, as well as 
conditions such as perinatal depression and anxiety 
disorders, may affect lactation success.34

Breastfeeding also appears to be associated with 
lower risk of peripartum depression.35–38 
Distinguishing its effects on mood in women with MS 
is more complicated. Individuals with MS have 
greater baseline prevalence of depression and anxi-
ety34,39 and specific studies report greater prevalence 
of peripartum and postpartum depression (PPD) in 
women with MS compared to those without MS.34,39 
Conversely, as noted above, breastfeeding difficulties 
may contribute to a greater risk of PPD in women 
with MS.15 Therefore, it is not clear whether lower 
depression in women with MS may reflect the bene-
fits of breastfeeding or the absence of breastfeeding 
difficulties. For women with MS who do plan to 
breastfeed, adequate lactation support may be essen-
tial to promoting their goals and reducing distress and 
possibly depression.

Protective effects against postpartum inflammatory 
activity. The early postpartum period is marked by an 
elevated risk of MS inflammatory activity (clinical 
relapses and/or new magnetic resonance imaging 
(MRI) activity) after relative quiescence during the 
immunotolerant state of pregnancy, typically during 
the last trimester.40 Since the incidence, pace and 
duration of lactation varies substantially in different 
settings, it is therefore not surprising that there has 
been heterogeneity in studies identifying a protective 
effect of breastfeeding as well as differentiating 
between the potential effects of exclusive and non-
exclusive breastfeeding. Some possible confounding 
arises from the fact that women with elevated disease 
activity pre-conception—itself a risk factor for post-
partum inflammatory activity,41,42 may be advised to 
forego breastfeeding in favor of early DMT initiation. 
This would lead to over-representation of women 
with low disease activity in the breastfeeding groups 
and an apparent protective effect.

Nonetheless, on meta-analyses, breastfeeding does 
appear associated with lower risk of relapses in the 
early postpartum period, with a stronger association 
seen with exclusive breastfeeding.40,43 To quantify 
this effect, a recent meta-analysis from 2023 reported 
that exclusive breastfeeding was associated with a 
lower risk ratio for relapses (0.39, 95% confidence 
interval (CI) = 0.18 to 0.86; p = 0.02) in the first 
6 months postpartum compared with not breastfeed-
ing. Those who breastfed exclusively also had a lower 
risk ratio for relapses (0.55, 95% CI = 0.31 to 0.97; 
p = 0.04), compared with those who breastfed non-
exclusively.40 This supports a causative mechanism 
since breastfeeding status (yes/no), but not exclusiv-
ity, would reflect clinical decision-making. 
Furthermore, exclusive breastfeeding also appears 
associated with a reduced risk of new MRI lesions 
postpartum.42 The extent to which reducing inflam-
matory activity improves quality of life in the post-
partum period has not been quantified.

Newborn health
Breastfeeding is associated with reduced infections in 
infants, including otitis media, gastroenteritis, and 
pneumonia. It is also associated with reduced rates of 
sudden infant death syndrome (SIDS), and of child-
hood obesity, diabetes, leukemia, asthma (reviewed in 
Stuebe and Rich-Edwards33). Interesting data also 
link breastfeeding with reduced rates of autoimmune 
disorders in adulthood including diabetes mellitus 
type 1, MS, celiac disease, and systemic lupus erythe-
matosus (reviewed in previous studies44–47).
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Maternal–infant dyad
For the maternal–infant dyad, breastfeeding repre-
sents a culturally sanctioned and physiologically 
facilitated type of bonding. A greater extent of breast-
feeding difficulties (breast engorgement, non-latch-
ing) during breastfeeding has been linked with more 
difficult bonding.48

DMTs during lactation

General principles
Despite the many health benefits of breastfeeding, 
its timing coincides during a period of susceptibility 
to increased inflammatory activity. As such, it fol-
lows that in women with MS who choose to breast-
feed, one of the important questions for postpartum 
MS management is whether, and when, to resume 
DMT. As the number of DMTs continues to increase, 
so too does the need for greater knowledge in this 
arena. Recent studies suggest that early initiation of 
specific high-efficacy therapies in postpartum may 
play a protective role against relapses,42,49 although 
the data remain scant. For instance, in a study of 57 
women who received anti-CD20 monoclonal anti-
bodies in the first 12 months postpartum, only two 
women experienced relapses after postpartum infu-
sion; and in the subgroup of 14 women treated with 
antiCD20 within 6 months of conception and within 
5 weeks of delivery, 0 experienced relapses over the 
first year postpartum.50 Another study of natali-
zumab initiated early postpartum did not identify a 
protective effect against early postpartum relapses.51 
The utilization of scheduled methylprednisolone as 
an alternative to DMTs as prophylaxis against 
relapses during this period of heightened inflamma-
tory activity postpartum is not favored, as it showed 
no efficacy (1 g per month intravenously from deliv-
ery up to 6 months).52

When evaluating the safety of a DMT during lacta-
tion, factors to consider for each DMT are (1) biologi-
cal properties that would influence breastmilk transfer, 
(2) existing evidence relating to transfer to breast-
milk, and (3) potential impact to infant if exposed to 
the drug. Regarding factor (1), that is, likelihood of 
transfer, one of the most critical factors is the molecu-
lar weight of the drug: drugs with larger molecular 
weight are less likely to be able to transfer into breast-
milk.53 Almost all drugs are transferred between 
maternal plasma and breastmilk via passive diffusion, 
and as such, concentration of drug in maternal plasma 
is also an important element in potential drug trans-
fer.54 Other relevant factors, such as dosage timing, 
maternal protein plasma binding, and drug lipid 

solubility, are reviewed by Hotham and Hotham54 and 
Rowe et al.53 Infant exposure to a DMT can be evalu-
ated by calculating the relative infant dose (RID), 
which is the weight-and-time-adjusted percentage of 
maternal dose. Typically, an RID under 10% is con-
sidered compatible with lactation,55 although the oral 
bioavailability of the drug in the infant’s gastrointesti-
nal tract,53 the potential toxicity of the drug, and the 
infant’s age (newborns are less able to able to metabo-
lize drugs),56,57 are also key to understanding potential 
drug absorption, metabolism, and impact.

DMTs in lactation: current overview
A review of the data on breastmilk transfer, infant out-
comes, and regulatory guidance regarding each DMT 
and lactation is provided in Table 1. There is substan-
tial heterogeneity in the information available for 
each product, but transfer of most medications into 
breastmilk appears overall low. These can be summa-
rized as follows, for the case of maternal treatment 
once milk is mature (i.e. 2 weeks).

•• The first-line injectables such as interferon beta 
and glatiramer acetate are considered safe for 
use during pregnancy and lactation, given low 
RID, low oral bioavailability, and reassuring 
infant outcomes.4,58,59,103

•• Overall, oral agents should be avoided when 
breastfeeding—given their smaller size and 
oral bioavailability if ingested. While early 
data suggest that the RID for both cladribine 
and dimethyl fumarate is < 10%, the data are 
extremely limited to date, and longer-term 
safety outcomes are needed.69

•• Monoclonal antibodies (IgG) have high molec-
ular weight, do not transfer into breastmilk at 
significant concentrations physiologically, and 
have low oral bioavailability. RID for all IgG1 
monoclonals is reported to be < 1%104 and this 
is corroborated for those used to treat MS (see 
Table 1). While data exist for rituximab, ocreli-
zumab, and natalizumab, they are lacking for 
ofatumumbab, ublituximab, and alemtuzumab. 
Residual questions include whether thyroid 
antibodies can be transferred in women on 
alemtuzumab, and whether B-cell depletion 
might influence the immunological effects of 
breastfeeding (e.g. IgA levels) independently 
of the question of breastmilk transfer.

•• Should patients experience a clinical relapse, 
transfer of methylprednisolone is also minimal 
(< 1%, N = 12)105 and can be used. No adverse 
effects were reported in breastfed infants over a 
6–24-month follow-up period.106
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•• Transfer of pre-medications (methylpredniso-
lone and antihistamines) used for some infu-
sions is also minimal, but a short (2–4 hour) 
period of pumping and discarding can be con-
sidered to further reduce risk of transfer.105,106

Reconciling heterogeneous sources regarding 
safety of medications during lactation
To update clinicians and ultimately optimize shared 
decision-making, comprehensive reviews,107–111 
sometimes multidisciplinary,112–114 are published peri-
odically, providing updated data and guidance regard-
ing DMT use during lactation. For clinicians and 
patients alike, obtaining updated and consistent infor-
mation can be challenging. Many patients receive 
inconsistent guidance from neurologists, pediatri-
cians, and other professionals. To take the example of 
IgG monoclonal antibodies, there is no formal posi-
tion from neurological societies. However, the 
American College of Rheumatology, American 
Gastroenterological Association, and AAP all opine 
that it is “safe” to initiate or continue treatment while 
breastfeeding.115–117 Alternatively, relying on regula-
tory product labels alone (FDA, Federal Drug 
Administration and EMA, European Medicines 
Agency) can result in physiologically inconsistent 
practices that lag behind clinical data. A recently pub-
lished study highlighted that the FDA and EMA differ 
in their pregnancy labeling by approximately 68% 
and lactation labeling by around 71%, and that only 
16% of lactation labels included human data.118 For 
MS DMTs, this heterogeneity is clearest in the guid-
ance for use of B cell-depleting anti-CD20 monoclo-
nal antibodies (see Table 1).

To keep pace with accumulating data, databases such 
as the National Library of Medicine and National 
Institutes of Health LactMed database (United States) 
can bridge the gap. LactMed is a publicly and freely 
available online database for both clinicians and 
patients, compiling comprehensive literature-based 
safety data on medications most commonly used by 
lactating individuals. It is updated regularly and can 
be downloaded via mobile app. In Europe, e-lactancia 
is a Spanish website that compiles concise and patient-
facing recommendations regarding breastfeeding 
from the EMA, LactMed, and more. The website also 
classifies each medication into a lactation risk cate-
gory. Other resources are summarized elsewhere (see 
Table 2).119 These sites are not without limitations in 
the quality or relevance of research data available: 
only 2% medications have comprehensive research 
study data on maternal drug levels, infant drug levels, 
effects on infants, and effects on lactation.120 

Therefore, clinicians must familiarize themselves 
with general principles, and in areas of data paucity, 
align with a patient’s other clinicians (pediatric, 
obstetric) to harmonize messaging about product 
safety and recommendations.

Lactation: evidence-based strategies to 
overcome heterogeneity in adoption
According to the WHO, if circumstances permit, 
breastfeeding for optimal health should be encour-
aged for at least 12 months, with the first 6 months 
being exclusive breastfeeding.28 As described above, 
however, breastfeeding may not represent the right 
choice for everyone. When patients do choose to 
breastfeed, lactation support can come through policy, 
dissemination of guidelines and materials, and formal 
lactation support and educational programming.

Lactation consultants
While physicians, nurses, and other allied health pro-
fessionals can support breastfeeding, lactation con-
sultants and counselors are specifically trained to 
assist with different lactation problems and goals, and 
provide educational, logistical, and emotional support 
during pregnancy and lactation. Lactation consultants 
have been shown to increase rates of breastfeeding 
initiation and maintenance, including exclusive 
breastfeeding.121,122

Disparities in lactation
Lactation support also should be targeted toward 
communities with lower breastfeeding rates, dura-
tions, and exclusivity. Indeed, a number of socioeco-
nomic factors influence the incidence and duration of 
breastfeeding:

•• Maternal factors, such as smoking, lower edu-
cation attainment, having an unplanned preg-
nancy, higher body mass index (BMI), and 
anxiety;

•• Obstetrical care-related factors, such as cesar-
ean delivery and access to lactation 
education;123,124

•• Socioemotional factors, such as maternal per-
ception of having someone to turn to support 
the mother–infant dyad, or living in a safe 
neighborhood;

•• Societal factors, such as “first food deserts” 
(areas with social, economic, cultural, and geo-
graphic contributors to lower rates of breast-
feeding125,126) and lack of societal norms around 
breastfeeding.122 Varied acceptance and support 
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of breastfeeding in workplaces also acts as a 
driver of disparity.127 Race/ethnicity disparities 
in the United States have specifically been 
noted. There is wide variability in cultural 
norms, expectations, and support for breastfeed-
ing within “Black” and “Hispanic” populations 
in the United States,128 with both groups reported 
to have overall lower rates of breastfeeding. 
Multi-pronged strategies to mitigate these dis-
parities include intentional clinical counseling 
about lactation with mothers, engagement of 
other supportive family members and friends 
when appropriate,128 explicit recommendations 
regarding support (peer-to-peer counseling, 
intergenerational emotional support129) and 
workplace strategies, and enhancing diversity 
among lactation support counselors, consult-
ants, educators, and researchers.128,129

Gender inclusivity
Maternal and gender identity are constructs distinct 
from the biological aspects of pregnancy and lacta-
tion. Expanding beyond studies largely performed in 
cis-women is important to inform on aspects relating 
to all breastfeeding individuals, as reviewed by 
Garcia-Acosta et al.130 Some clinical practices when 
caring for gender-diverse individuals may include 
considering impact of prior chest surgery, use of gen-
der-inclusive terms such as chestfeeding, and assess-
ing for social support and lactation support needs.

Summary and future directions
Pregnancy and lactation represent distinct episodes in 
the lives of individuals with MS where distinct factors 
weigh into treatment planning, including maximizing 
the well-being of the mother–infant (or parent-infant) 
dyad. The postpartum period represents one of the 
highest risk periods for inflammatory activity, with 
new inflammatory activity on MRI noted in over half 
of all pregnancies historically. Yet patients have not 
typically received the highest standard or research or 
care to address their clinical needs or overarching life 
plans. Breastfeeding represents a goal for many 
patients with MS, serving important health benefits 
for mother and infant, both immediate (e.g. nutrition, 
immune protection), short-term (e.g. bonding and 
mental health), as well as over the lifespan (e.g. risk 
of metabolic and immune disarray). For women with 
MS, depending on the risk of relapse postpartum, it is 
possible to leverage principles of breastmilk physiol-
ogy, product oral bioavailability, and real-world expe-
rience, to select from several treatment options. The 

first-line self-injectable therapies and monoclonal 
antibodies (antiCD20 or natalizumab) are likely safe, 
with caution still warranted for oral medications. 
Finally, lactation should be considered within the 
broader framework of postpartum care in women with 
MS, focusing on reducing maternal disease activity, 
promoting recovery through attention to mind 
(depression, anxiety, sleep) and physical (balance, 
bladder) rehabilitative needs, and supporting equity in 
access to evidence-based medicines.

Data Availability Statement
Data sharing is not applicable to this article as no 
datasets were generated or analyzed during this study.

Declaration of Conflicting Interests
The author(s) declared the following potential con-
flicts of interest with respect to the research, author-
ship, and/or publication of this article: S.H. and A.B. 
report no conflicts. R.B. has received research support 
from Biogen, Roche Genentech, and Novartis as well 
as from the NMSS, NIH, and DOD. She receives con-
sulting and/or advisory board fees from Alexion, 
EMD Serono, Horizon, Jansen, and TG Therapeutics.

Funding
The author(s) disclosed receipt of the following finan-
cial support for the research, authorship, and/or publi-
cation of this article: This study did not receive any 
funding. Dr. Bove is funded by the National Multiple 
Sclerosis Society Harry Weaver Award.

ORCID iDs
Stephanie Hsu  https://orcid.org/0009-0006- 
7031-3696
Riley Bove  https://orcid.org/0000-0002-2034- 
8800

References
 1. Koch-Henriksen N and Magyari M. Apparent changes 

in the epidemiology and severity of multiple sclerosis. 
Nat Rev Neurol 2021; 17(11): 676–688.

 2. Ford H. Clinical presentation and diagnosis of 
multiple sclerosis. Clin Med 2020; 20: 380–383.

 3. Mendibe Bilbao M, Boyero Durán S, Bárcena Llona 
J, et al. Multiple sclerosis: Pregnancy and women’s 
health issues. Neurologia 2019; 34(4): 259–269.

 4. Houtchens M, Mahlanza T, Ciplea AI, et al. 
Peginterferon beta-1a concentrations in breast milk of 
lactating multiple sclerosis patients. Mult Scler Relat 
Disord 2022; 60: 103700.

https://journals.sagepub.com/home/msj
https://orcid.org/0009-0006-7031-3696
https://orcid.org/0009-0006-7031-3696
https://orcid.org/0000-0002-2034-8800
https://orcid.org/0000-0002-2034-8800


S Hsu, A Balan et al.

journals.sagepub.com/home/msj 1587

 5. Proschmann U, Thomas K, Thiel S, et al. 
Natalizumab during pregnancy and lactation. Mult 
Scler 2018; 24: 1627–1634.

 6. World Health Organization. Infant and young child 
feeding, 2023, https://www.who.int/news-room/fact-
sheets/detail/infant-and-young-child-feeding

 7. World Health Organization. Global breastfeeding 
scorecard 2021: Protecting breastfeeding through bold 
national actions during the COVID-19 pandemic and 
beyond. Geneva: World Health Organization, 2021.

 8. Rupnicki S. Breastfeeding report card United States, 
2020. Atlanta, GA: CDC, 2020.

 9. Office of Disease Prevention and Health Promotion. 
Dietary guidelines for Americans, 2020-2024, 2020. 
https://www.dietaryguidelines.gov/resources/2020-
2025-dietary-guidelines-online-materials

 10. Kersten I, Lange AE, Haas JP, et al. Chronic diseases 
in pregnant women: Prevalence and birth outcomes 
based on the SNiP-study. BMC Pregnancy Childbirth 
2014; 14: 75.

 11. Mercer RT. The process of maternal role attainment 
over the first year. Nurs Res 1985; 34(4): 198–204.

 12. Bernard JY, Cohen E and Kramer MS. Breast feeding 
initiation rate across Western countries: Does religion 
matter? An ecological study. BMJ Glob Health 2016; 
1(4): e000151.

 13. Scime NV, Metcalfe A, Nettel-Aguirre A, et al. 
Breastfeeding difficulties in the first 6 weeks 
postpartum among mothers with chronic conditions: 
A latent class analysis. BMC Pregnancy Childbirth 
2023; 23: 90.

 14. Brownell E, Howard CR, Lawrence RA, et al. 
Delayed onset lactogenesis II predicts the cessation of 
any or exclusive breastfeeding. J Pediatr 2012; 161: 
608–614.

 15. Krysko KM, Anderson A, Singh J, et al. Risk factors 
for peripartum depression in women with multiple 
sclerosis. Mult Scler 2022; 28(6): 970–979.

 16. Scime NV, Brockway ML, Metcalfe A, et al. 
Association of illness perceptions and exclusive 
breastfeeding intentions among pregnant women with 
chronic conditions: A community-based pregnancy 
cohort study. J Psychosom Res 2023; 172: 111418.

 17. Thomas H. Women’s postnatal experience following 
a medically complicated pregnancy. Health Care 
Women Int 2004; 25(1): 76–87.

 18. Pakpoor J, Disanto G, Lacey MV, et al. Breastfeeding 
and multiple sclerosis relapses: A meta-analysis. J 
Neurol 2012; 259: 2246–2248.

 19. Airas L, Jalkanen A, Alanen A, et al. Breast-feeding, 
postpartum and prepregnancy disease activity in 
multiple sclerosis. Neurology 2010; 75: 474–476.

 20. Ballard O and Morrow AL. Human milk composition: 
Nutrients and bioactive factors. Pediatr Clin North 
Am 2013; 60(1): 49–74.

 21. Yi DY and Kim SY. Human breast milk composition 
and function in human health: From nutritional 
components to microbiome and microRNAs. 
Nutrients 2021; 13: 3094.

 22. Hannan FM, Elajnaf T, Vandenberg LN, et 
al. Hormonal regulation of mammary gland 
development and lactation. Nat Rev Endocrinol 
2023; 19(1): 46–61.

 23. Gust K, Caccese C, Larosa A, et al. 
Neuroendocrine effects of lactation and hormone-
gene-environment interactions. Mol Neurobiol 
2020; 57(4): 2074–2084.

 24. Stuebe AM, Grewen K and Meltzer-Brody S. 
Association between maternal mood and oxytocin 
response to breastfeeding. J Womens Health 2013; 
22(4): 352–361.

 25. Vekemans M. Postpartum contraception: The 
lactational amenorrhea method. Eur J Contracept 
Reprod Health Care 1997; 2: 105–111.

 26. Langer-Gould A and Beaber BE. Effects of 
pregnancy and breastfeeding on the multiple 
sclerosis disease course. Clin Immunol 2013; 
149(2): 244–250.

 27. Hellwig K, Rockhoff M, Herbstritt S, et al. Exclusive 
breastfeeding and the effect on postpartum multiple 
sclerosis relapses. JAMA Neurol 2015; 72(10): 
1132–1138.

 28. Schwarz EB and Nothnagle M. The maternal health 
benefits of breastfeeding. Am Fam Physician 2015; 
91: 603–604.

 29. Victora CG, Bahl R, Barros AJ, et al. Breastfeeding 
in the 21st century: Epidemiology, mechanisms, and 
lifelong effect. Lancet 2016; 387: 475–490.

 30. Stuebe AM, Rich-Edwards JW, Willett WC, et al. 
Duration of lactation and incidence of type 2 diabetes. 
JAMA 2005; 294: 2601–2610.

 31. Davis MK. Breastfeeding and chronic disease in 
childhood and adolescence. Pediatr Clin North Am 
2001; 48(1): 125–141, ix.

 32. Vejrazkova D, Vcelak J, Vankova M, et al. Steroids 
and insulin resistance in pregnancy. J Steroid 
Biochem Mol Biol 2014; 139: 122–129.

 33. Stuebe AM and Rich-Edwards JW. The reset 
hypothesis: Lactation and maternal metabolism. Am J 
Perinatol 2009; 26(1): 81–88.

 34. Eid K, Torkildsen OF, Aarseth J, et al. Perinatal 
depression and anxiety in women with multiple 
sclerosis: A population-based cohort study. Neurology 
2021; 96: e2789–e2800.

https://journals.sagepub.com/home/msj
https://www.who.int/news-room/fact-sheets/detail/infant-and-young-child-feeding
https://www.who.int/news-room/fact-sheets/detail/infant-and-young-child-feeding
https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials
https://www.dietaryguidelines.gov/resources/2020-2025-dietary-guidelines-online-materials


Multiple Sclerosis Journal 30(13)

1588 journals.sagepub.com/home/msj

 35. Xia M, Luo J, Wang J, et al. Association between 
breastfeeding and postpartum depression: A meta-
analysis. J Affect Disord 2022; 308: 512–519.

 36. Vieira ES, Caldeira NT, Eugenio DS, et al. 
Breastfeeding self-efficacy and postpartum 
depression: A cohort study. Rev Lat Am Enfermagem 
2018; 26: e3035.

 37. Haga SM, Ulleberg P, Slinning K, et al. A 
longitudinal study of postpartum depressive 
symptoms: Multilevel growth curve analyses of 
emotion regulation strategies, breastfeeding self-
efficacy, and social support. Arch Womens Ment 
Health 2012; 15(3): 175–184.

 38. Nishioka E, Haruna M, Ota E, et al. A prospective 
study of the relationship between breastfeeding and 
postpartum depressive symptoms appearing at 1-5 
months after delivery. J Affect Disord 2011; 133(3): 
553–559.

 39. Razaz N, Tremlett H, Marrie RA, et al. Peripartum 
depression in parents with multiple sclerosis and 
psychiatric disorders in children. Mult Scler 2016; 
22(14): 1830–1840.

 40. Schubert C, Steinberg L, Peper J, et al. Postpartum 
relapse risk in multiple sclerosis: A systematic review 
and meta-analysis. J Neurol Neurosurg Psychiatry 
2023; 94(9): 718–725.

 41. Hughes SE, Spelman T, Gray OM, et al. Predictors 
and dynamics of postpartum relapses in women with 
multiple sclerosis. Mult Scler 2014; 20(6): 739–746.

 42. Anderson A, Krysko KM, Rutatangwa A, et al. 
Clinical and radiologic disease activity in pregnancy 
and postpartum in MS. Neurol Neuroimmunol 
Neuroinflamm 2021; 8(2): e959.

 43. Krysko KM, Rutatangwa A, Graves J, et al. 
Association between breastfeeding and postpartum 
multiple sclerosis relapses: A systematic review and 
meta-analysis. JAMA Neurol 2020; 77: 327–338.

 44. Garcia-Larsen V, Ierodiakonou D, Jarrold K, et al. 
Diet during pregnancy and infancy and risk of allergic 
or autoimmune disease: A systematic review and 
meta-analysis. PLoS Med 2018; 15: e1002507.

 45. Lokossou GAG, Kouakanou L, Schumacher A, et 
al. Human breast milk: From food to active immune 
response with disease protection in infants and 
mothers. Front Immunol 2022; 13: 849012.

 46. Vieira Borba V, Sharif K and Shoenfeld Y. 
Breastfeeding and autoimmunity: Programing health 
from the beginning. Am J Reprod Immunol 2018; 
79(1): e12778.

 47. Camacho-Morales A, Caba M, García-Juárez M, et 
al. Breastfeeding contributes to physiological immune 
programming in the newborn. Front Pediatr 2021; 9: 
744104.

 48. Ondrušová S. Breastfeeding and bonding: A 
surprising role of breastfeeding difficulties. 
Breastfeed Med 2023; 18(7): 514–521.

 49. Anderson A, Poole S, Rowles W, et al. Anti-CD20 
monoclonal antibody therapy after 59 pregnancies in 
women with neurological conditions: Low breastmilk 
transfer and normal infant development in a 
multicenter cohort. Mult Scler 2022; 28(3 suppl.): 30.

 50. Anderson A, Rowles W, Poole S, et al. Anti-CD20 
monoclonal antibody therapy in postpartum women 
with neurological conditions. Ann Clin Transl Neurol 
2023; 10(11): 2053–2064.

 51. Hellwig K, Tokic M, Thiel S, et al. Multiple 
sclerosis disease activity and disability following 
discontinuation of natalizumab for pregnancy. JAMA 
Netw Open 2022; 5: e2144750.

 52. Leguy S, Lefort M, Lescot L, et al. COPP-MS: 
COrticosteroids during the Post-Partum in relapsing 
Multiple Sclerosis patients. J Neurol 2022; 269(10): 
5571–5581.

 53. Rowe H, Baker T and Hale TW. Maternal medication, 
drug use, and breastfeeding. Pediatr Clin North Am 
2013; 60: 275–294.

 54. Hotham N and Hotham E. Drugs in breastfeeding. 
Aust Prescr 2015; 38: 156–159.

 55. Bennett PN. Drugs and human lactation. 2nd ed. 
Amsterdam: Elsevier, 1996.

 56. O’Hara K, Wright IM, Schneider JJ, et al. 
Pharmacokinetics in neonatal prescribing: Evidence 
base, paradigms and the future. Br J Clin Pharmacol 
2015; 80(6): 1281–1288.

 57. Allegaert K, van den Anker JN, Naulaers G, et al. 
Determinants of drug metabolism in early neonatal 
life. Curr Clin Pharmacol 2007; 2(1): 23–29.

 58. Ashkenazi N and Hallak H. Evaluation of the use of 
glatiramer acetate during breast feeding [Abstract]. 
Int J Toxicol 2023; 42: 87.

 59. Ciplea AI, Kurzeja A, Thiel S, et al. Safety 
evaluations of offspring breastfed by mothers 
receiving glatiramer acetate for relapsing multiple 
sclerosis. Mult Scler Relat Disord 2023; 75: 104771.

 60. Pharmaceuticals T. Copaxone ® (glatiramer acetate), 
http://www.accessdata.fda.gov/drugsatfda_docs/
label/2009/020622s057lbl.pdf (accessed 10 August 
2023).

 61. European Medicines Agency. Copaxone [summary 
of product characteristics], https://www.medicines.
org.uk/emc/product/7046/smpc (accessed 10 August 
2023).

 62. Hale TW, Siddiqui AA and Baker TE. Transfer of 
interferon β-1a into human breastmilk. Breastfeed 
Med 2012; 7(2): 123–125.

https://journals.sagepub.com/home/msj
http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020622s057lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020622s057lbl.pdf
https://www.medicines.org.uk/emc/product/7046/smpc
https://www.medicines.org.uk/emc/product/7046/smpc


S Hsu, A Balan et al.

journals.sagepub.com/home/msj 1589

 63. Ciplea AI, Langer-Gould A, Stahl A, et al. Safety 
of potential breast milk exposure to IFN-β or 
glatiramer acetate: One-year infant outcomes. Neurol 
Neuroimmunol Neuroinflamm 2020; 7(4): e757.

 64. Betaseron (package insert). Whippany, NJ: Bayer 
HealthCare Pharmaceuticals, Inc., 2021.

 65. European Medicines Agency. Betaferon [summary of 
product characteristics], https://www.ema.europa.eu/
en/documents/product-information/betaferon-epar-
product-information_en.pdf (accessed 10 August 
2023).

 66. Datta P, Hale TW, Thiel S, et al. Low transfer of 
cladribine into human milk. Mult Scler 2023; 29(10): 
1346–1347.

 67. Mavenclad (package insert). Rockland, MA: EMD 
Serono, Inc., 2022.

 68. European Medicines Agency. Mavenclad [summary 
of product characteristics], https://www.ema.europa.
eu/en/documents/product-information/mavenclad-
epar-product-information_en.pdf (accessed 10 August 
2023).

 69. Ciplea AI, Datta P, Rewers-Felkins K, et al. Dimethyl 
fumarate transfer into human milk. Ther Adv Neurol 
Disord 2020; 13: 1756286420968414.

 70. Tecfidera (package insert). Cambridge, MA: Biogen 
Inc, 2023.

 71. European Medicines Agency. Tecfidera [summary 
of product characteristics], https://www.ema.europa.
eu/en/documents/product-information/tecfidera-epar-
product-information_en.pdf (accessed 10 August 
2023).

 72. Aubagio (package insert). Cambridge, MA: Genzyme 
Corporation, 2019.

 73. European Medicines Agency. Aubagio [summary of 
product characteristics], https://www.ema.europa.
eu/en/documents/product-information/aubagio-epar-
product-information_en.pdf (accessed 10 August 
2023).

 74. Gilenya (package insert). East Hanover, NJ: Novartis 
Pharmaceuticals Corporation, 2022.

 75. European Medicines Agency. Gilenya [summary of 
product characteristics], https://www.ema.europa.
eu/en/documents/product-information/gilenya-epar-
product-information_en.pdf (accessed 10 August 
2023).

 76. Zeposia (package insert). Princeton, NJ: Bristol-
Myers Squibb Company, 2022.

 77. European Medicines Agency. Zeposia [summary of 
product characteristics], https://www.ema.europa.
eu/en/documents/product-information/zeposia-epar-
product-information_en.pdf (accessed 10 August 
2023).

 78. Mayzent (package insert). East Hanover, NJ: Novartis 
Pharmaceuticls Corporation, 2023.

 79. European Medicines Agency. Mayzent [summary of 
product characteristics], https://www.ema.europa.eu/
en/documents/product-information/mayzent-epar-
product-information_en.pdf (accessed 10 August 
2023).

 80. Ponvory (package insert). Titusville, NJ: Janssen 
Pharmaceuticals, Inc., 2022.

 81. European Medicines Agency. Ponvory [summary of 
product characteristics], https://www.ema.europa.eu/
en/documents/product-information/ponvory-epar-
product-information_en.pdf (accessed 10 August 
2023).

 82. Lemtrada (package insert). Cambridge, MA: 
Genzyme Corporation, 2023.

 83. European Medicines Agency. Lemtrada [summary 
of product characteristics], https://www.ema.europa.
eu/en/documents/product-information/lemtrada-epar-
product-information_en.pdf (accessed 10 August 
2023).

 84. Callegari I, Schneider M, Aebischer V, et al. 
Natalizumab in cerebrospinal fluid and breastmilk 
of patients with multiple sclerosis. Ther Adv Neurol 
Disord 2023; 16: 17562864221150040.

 85. Proschmann U, Haase R, Inojosa H, et al. Drug 
and neurofilament levels in serum and breastmilk 
of women with multiple sclerosis exposed to 
natalizumab during pregnancy and lactation. Front 
Immunol 2021; 12: 715195.

 86. Ciplea AI, Langer-Gould A, de Vries A, et al. 
Monoclonal antibody treatment during pregnancy 
and/or lactation in women with MS or neuromyelitis 
optica spectrum disorder. Neurol Neuroimmunol 
Neuroinflamm 2020; 7: e723.

 87. Baker TE, Cooper SD, Kessler L, et al. Transfer 
of natalizumab into breast milk in a mother with 
multiple sclerosis. J Hum Lact 2015; 31(2): 233–236.

 88. Iyer P and Dobson R. Multiple sclerosis in pregnancy: 
A commentary on disease modification and 
symptomatic drug therapies. Neurol Ther 2023; 12(1): 
1–10.

 89. Tysabri (package insert). Cambridge, MA: Biogen, 
Inc, 2021.

 90. European Medicines Agency. Tysabri [summary of 
product characteristics], https://www.ema.europa.
eu/en/documents/product-information/tysabri-epar-
product-information_en.pdf (accessed 10 August 
2023).

 91. Rød BE, Torkildsen Ø, Myhr KM, et al. Safety of 
breast feeding during rituximab treatment in multiple 
sclerosis. J Neurol Neurosurg Psychiatry 2022; 94: 
38–41.

https://journals.sagepub.com/home/msj
https://www.ema.europa.eu/en/documents/product-information/betaferon-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/betaferon-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/betaferon-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mavenclad-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mavenclad-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mavenclad-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/tecfidera-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/tecfidera-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/tecfidera-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/aubagio-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/aubagio-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/aubagio-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/gilenya-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/gilenya-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/gilenya-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/zeposia-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/zeposia-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/zeposia-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mayzent-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mayzent-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mayzent-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ponvory-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ponvory-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ponvory-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/lemtrada-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/lemtrada-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/lemtrada-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/tysabri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/tysabri-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/tysabri-epar-product-information_en.pdf


Multiple Sclerosis Journal 30(13)

1590 journals.sagepub.com/home/msj

 92. Bosshard N, Zbinden A, Eriksson KK, et al. 
Rituximab and canakinumab use during lactation: 
No detectable serum levels in breastfed infants. 
Rheumatol Ther 2021; 8(2): 1043–1048.

 93. Bragnes Y, Boshuizen R, de Vries A, et al. Low 
level of Rituximab in human breast milk in a patient 
treated during lactation. Rheumatology 2017; 56: 
104771.

 94. Rituxan (package insert). South San Francisco, CA: 
Genentech, Inc., 2021.

 95. European Medicines Agency. MabThera [summary 
of product characteristics], https://www.ema.europa.
eu/en/documents/product-information/mabthera-epar-
product-information_en.pdf (accessed 10 August 
2023).

 96. Bove R, Hellwig K, Pasquarelli N, et al. Ocrelizumab 
during pregnancy and lactation: Rationale and design 
of the MINORE and SOPRANINO studies in women 
with MS and their infants. Mult Scler Relat Disord 
2022; 64: 103963.

 97. OCREVUS (ocrelizumab) (package insert). South 
San Francisco, CA: Genentech, Inc., 2022.

 98. European Medicines Agency. Ocrevus [summary of 
product characteristics], https://www.ema.europa.
eu/en/documents/product-information/ocrevus-epar-
product-information_en.pdf (accessed 10 August 
2023).

 99. ARZERRA (ofatumumab) (package insert). East 
Hanover, NJ: Novartis Pharmaceuticals Corporation, 
2016.

 100. Novartis Pharmaceuticals LTD. Kesimpta, INN-
ofatumumab SmPC, https://www.ema.europa.eu/en/
medicines/human/EPAR/kesimpta (2023, accessed 10 
August 2023).

 101. BRIUMVI (ublituximab-xiiy) (package insert). 
Morrisville, NC: TG Therapeutics, Inc., 2022.

 102. TG Therapeutics Inc. Briumvi, INN-ublituximab 
SmPC, https://www.ema.europa.eu/en/medicines/
human/EPAR/briumvi (2023, accessed 10 August 
2023).

 103. Hale TW, Siddiqui AA and Baker TE. Transfer of 
interferon beta-1a into human breastmilk. Breastfeed 
Med 2012; 7: 123–125.

 104. LaHue SC, Anderson A, Krysko KM, et al. 
Transfer of monoclonal antibodies into breastmilk 
in neurologic and non-neurologic diseases. Neurol 
Neuroimmunol Neuroinflamm 2020; 7(4): e769.

 105. Zengin Karahan S, Boz C, Terzi M, et al. 
Methylprednisolone concentrations in breast milk and 
serum of patients with multiple sclerosis treated with 
IV pulse methylprednisolone. Clin Neurol Neurosurg 
2020; 197: 106118.

 106. Boz C, Terzi M, Zengin Karahan S, et al. Safety 
of IV pulse methylprednisolone therapy during 
breastfeeding in patients with multiple sclerosis. Mult 
Scler 2018; 24(9): 1205–1211.

 107. Amato MP and Portaccio E. Fertility, pregnancy and 
childbirth in patients with multiple sclerosis: Impact 
of disease-modifying drugs. CNS Drugs 2015; 29(3): 
207–220.

 108. Vukusic S, Carra-Dalliere C, Ciron J, et al. Pregnancy 
and multiple sclerosis: 2022 recommendations from 
the French multiple sclerosis society. Mult Scler 
2023; 29: 11–36.

 109. Kaplan TB. Management of demyelinating disorders 
in pregnancy. Neurol Clin 2019; 37(1): 17–30.

 110. Portaccio E and Amato MP. Breastfeeding and post-
partum relapses in multiple sclerosis patients. Mult 
Scler 2019; 25(9): 1211–1216.

 111. Dobson R and Hellwig K. Use of disease-modifying 
drugs during pregnancy and breastfeeding. Curr Opin 
Neurol 2021; 34: 303–311.

 112. Bove RM and Houtchens MK. Pregnancy 
management in multiple sclerosis and other 
demyelinating diseases. Continuum 2022; 28: 12–33.

 113. Simone IL, Tortorella C and Ghirelli A. Influence of 
pregnancy in multiple sclerosis and impact of disease-
modifying therapies. Front Neurol 2021; 12: 697974.

 114. Capone F, Albanese A, Quadri G, et al. Disease-
modifying drugs and breastfeeding in multiple 
sclerosis: A narrative literature review. Front Neurol 
2022; 13: 851413.

 115. Sammaritano LR, Bermas BL, Chakravarty EE, 
et al. 2020 American College of Rheumatology 
guideline for the management of reproductive health 
in rheumatic and musculoskeletal diseases. Arthritis 
Care Res 2020; 72: 461–488.

 116. IBD Parenthood Project. PREGNANCY & 
IBD: AFTER YOU DELIVER [Fact sheet]. 
American Gastroenterological Association, http://
ibdparenthoodproject.gastro.org/wp-content/
uploads/2019/01/Fact-Sheet-Post-delivery-
considerations.pdf

 117. Meek JY and Noble L and Section on Breastfeeding. 
Policy statement: breastfeeding and the use of human 
milk. Pediatrics 2022; 150: e2022057988.

 118. Kappel D, Sahin L, Yao L, et al. A comparison of 
FDA and EMA pregnancy and lactation labeling. Clin 
Pharmacol Ther 2023; 113(6): 1251–1257.

 119. Iyer P, Wiles K, Ismail A, et al. Developing evidence-
based guidelines for the safety of symptomatic 
drugs in multiple sclerosis during pregnancy and 
breastfeeding: A systematic review and Delphi 
consensus. Mult Scler 2023; 29(3): 395–406.

https://journals.sagepub.com/home/msj
https://www.ema.europa.eu/en/documents/product-information/mabthera-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mabthera-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/mabthera-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ocrevus-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ocrevus-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/ocrevus-epar-product-information_en.pdf
https://www.ema.europa.eu/en/medicines/human/EPAR/kesimpta
https://www.ema.europa.eu/en/medicines/human/EPAR/kesimpta
https://www.ema.europa.eu/en/medicines/human/EPAR/briumvi
https://www.ema.europa.eu/en/medicines/human/EPAR/briumvi
http://ibdparenthoodproject.gastro.org/wp-content/uploads/2019/01/Fact-Sheet-Post-delivery-considerations.pdf
http://ibdparenthoodproject.gastro.org/wp-content/uploads/2019/01/Fact-Sheet-Post-delivery-considerations.pdf
http://ibdparenthoodproject.gastro.org/wp-content/uploads/2019/01/Fact-Sheet-Post-delivery-considerations.pdf
http://ibdparenthoodproject.gastro.org/wp-content/uploads/2019/01/Fact-Sheet-Post-delivery-considerations.pdf


S Hsu, A Balan et al.

journals.sagepub.com/home/msj 1591

 120. Fomina YY, Byrne JJ and Spong CY. Evaluating 
strength of recommendations for commonly 
administered medications in lactating women. J 
Matern Fetal Neonatal Med 2023; 36(1): 2163626.

 121. Patel S and Patel S. The effectiveness of 
lactation consultants and lactation counselors on 
breastfeeding outcomes. J Hum Lact 2016; 32(3): 
530–541.

 122. Gavine A, Shinwell SC, Buchanan P, et al. Support 
for healthy breastfeeding mothers with healthy term 
babies. Cochrane Database Syst Rev 2022; 10: 
CD001141.

 123. Haas DM, Yang Z, Parker CB, et al. Factors 
associated with duration of breastfeeding in women 
giving birth for the first time. BMC Pregnancy 
Childbirth 2022; 22: 722.

 124. Cohen SS, Alexander DD, Krebs NF, et al. Factors 
associated with breastfeeding initiation and 
continuation: A meta-analysis. J Pediatr 2018; 203: 
190–196.

 125. Kummer L, Duke N, Davis L, et al. Association 
of social and community factors with U.S. 

breastfeeding outcomes. Breastfeed Med 2020; 
15(10): 646–654.

 126. Morrell E. First food justice: Infant feeding disparities 
and the first food system. Breastfeed Med 2017; 12: 
489–492.

 127. Vilar-Compte M, Hernandez-Cordero S, Ancira-
Moreno M, et al. Breastfeeding at the workplace: 
A systematic review of interventions to improve 
workplace environments to facilitate breastfeeding 
among working women. Int J Equity Health 2021; 20: 
110.

 128. Jones KM, Power ML, Queenan JT, et al. Racial and 
ethnic disparities in breastfeeding. Breastfeed Med 
2015; 10: 186–196.

 129. Asiodu IV, Bugg K and Palmquist AEL. 
Achieving breastfeeding equity and justice in black 
communities: Past, present, and future. Breastfeed 
Med 2021; 16(6): 447–451.

 130. Garcia-Acosta JM, San Juan-Valdivia RM, Fernandez-
Martinez AD, et al. Trans* pregnancy and lactation: 
A literature review from a nursing perspective. Int J 
Environ Res Public Health 2019; 17: 44.

Visit SAGE journals online 
journals.sagepub.com/
home/msj

 journals

https://journals.sagepub.com/home/msj
https://journals.sagepub.com/home/msj
https://journals.sagepub.com/home/msj



