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A B S T R A C T   

Background: Multiple sclerosis (MS) is often diagnosed in women of childbearing age (WCBA), 
with a mean age of onset of 30 years. Women with MS have long been cautioned to carefully plan 
their pregnancies and, traditionally, disease-modifying therapies (DMTs) have not been recom-
mended for use in patients engaged in family planning. In 2020, the United States Food and Drug 
Administration (FDA) approved a label update for interferon beta (IFN ß) by adding new safety 
data on pregnancy and breastfeeding. Because current management guidelines do not yet reflect 
the recent label update, a panel of neurology experts from Iraq decided to discuss the potential 
need for changes in treatment strategies in Iraq. 
Methods: A panel of experts consisting of 8 neurologists from Iraq and one international neurology 
expert from Germany convened to develop an expert opinion that would provide practical 
guidance for the pharmacological management of WCBA with MS in Iraq. They considered the 
latest label update and relevant published literature, along with local clinical practice and 
available resources. 
Results: Interferon and Glatiramer acetate have no evidence of harm during pregnancy. IFN β can 
be continued safely through pregnancy. Switching treatment during pregnancy is generally not 
recommended. Short-term intravenous methylprednisolone can be used to treat disabling 
relapses. 
Conclusion: Given the complexity of managing MS in pregnant women, it is the opinion of the 
expert panel that family planning should be discussed early in the disease course, planned 
pregnancy should be encouraged, and open communication with patient for her treatment 
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decisions is paramount. Patients who are engaged in family planning are no longer discouraged 
from treatment with some of the currently available DMTs.   

1. Background 

In 2015, multiple sclerosis (MS) ranked tenth for prevalence among neurological conditions measured, and the latest epidemio-
logical data from the MS International Federation report 2.8 million cases globally [1]. MS prevalence and incidence vary across 
different regions of the world. In the Middle East and North Africa (MENA), age-standardized MS prevalence per 100 000 population 
was 30–59 in 2016, women and men combined [2]. Consistent with the increase in global prevalence of the disease, there is a regional 
trend toward increased MS prevalence in the MENA region [3]. In 2020, 4355 people live with MS in Iraq, of which 69% are women 
[1]. Epidemiological data collected via one of the first Middle East MS specialized clinics, the Baghdad MS Clinic at Baghdad University 
Hospital, reported patient demographic and clinical features similar to those reported in Caucasian populations [4]. This was 
confirmed by a recent review of the MENACTRIMS (Middle East North Africa Committee for Treatment and Research in Multiple 
Sclerosis) registry–although compared to Western phenotype, an earlier age at disease onset and a more aggressive clinical course 
leading to earlier disability were observed in regional patients [3]. 

Women are disproportionately affected by MS and disability-adjusted life-years (DALYs) are significantly higher in women than in 
men [2]. The disease is often diagnosed in women of childbearing age (WCBA), with a mean age of onset of 30 years. While MS does not 
affect a woman’s reproductive health, significant consideration is given to potential pregnancy for treatment decisions in WCBA. This 
is particularly important given the increasing prevalence of pregnancy in women with the neurological condition [5]. This positive 
outlook from MS patients toward pregnancy is also illustrated by data that show that WCBA make up >40% of all relapsing-remitting 
MS (RRMS) patients, of which 25% are either pregnant or planning to become pregnant [6]. 

Women with MS have long been cautioned to carefully plan their pregnancies, as study results collected nearly 20 years ago 
suggested that women faced a greater risk for relapse in the postpartum period [7]. Traditionally, disease-modifying therapies (DMTs) 
have not been recommended for use in patients engaged in family planning. Over the years, there have been calls to liberalize these 
rules [8,9]. Recently, the Food and Drug Administration (FDA) approved a label update for interferon beta (IFN β) by adding new 
safety data on pregnancy and breastfeeding [10]. The label update was done in accordance with the FDA’s Pregnancy and Lactation 
Labeling Rule and drew from a large amount of data from registries and post-marketing experience, which indicated no increased risk 
of major congenital anomalies after pre-conception exposure to IFN β, or such exposure during the first trimester of pregnancy 
[11–15]. 

Because pregnancy in women with MS can be complex, both from the patient and the provider perspective, and current man-
agement guidelines do not yet reflect the recent label update, our panel of experts would like to discuss the potential need for changes 
in treatment strategies in Iraq, and provide clear, practical, and evidence-based guidance for neurologists who manage WCBA with MS. 

2. Methods 

A panel of experts consisting of 8 neurologists from Iraq and one international neurology expert from Germany met in May 2020. 
The objective of the meeting was to arrive at an expert opinion that would provide practical guidance for the pharmacological 
management of WCBA with MS in Iraq based on the latest label update for IFN. The panel of experts discussed and drafted expert 
opinions on family planning for women with MS during the pre-conception period, pregnancy, and the postpartum period based on the 
current practices in the region. Three additional neurologists from Iraq reviewed, edited, and commented on the manuscript drafts 
until a final version was reached and approved by all authors. 

3. The pre-conception period 

3.1. Family planning 

It is imperative to include family planning in the treatment plan for WCBA with MS. The plan should address genetic risk, 
contraception choices, the impact of pregnancy on MS prognosis, the use of DMTs, and assisted reproduction [16]. In Iraq, women with 
MS are often concerned about the potential impact of the disease on their ability to conceive and the risk to their children. MS is not a 
genetically inherited disease, but a growing body of evidence suggests that environmental and genetic factors are likely involved [17, 
18]. Therefore, patients should be counselled on the identified risk or susceptibility genes. 

In order to support safe pregnancy, family planning should begin as early as possible in WCBA with MS. This is particularly 
important in Iraqi culture where pregnancy is highly encouraged in married women. Given the variability in the quality of healthcare 
across the country, our panel of experts advise that pre-pregnancy counselling should begin at an early stage of the disease. Disease 
activity and response to treatment should dictate the most appropriate time for pregnancy. Women with persistently high disease 
activity should generally be advised to delay pregnancy [19]. Pregnancy could be considered in newly diagnosed MS patients with low 
lesion load (on magnetic resonance imaging) and minor symptoms, even before initiation of DMTs. However, family planning should 
not delay treatment with DMTs as they have been shown to delay disease progression and reduce long-term disability [20]. Given the 
unpredictability of the disease course, some neurologists may encourage WCBA newly diagnosed with MS to wait for one year 
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following the initial diagnosis to assess disease stability and severity prior to becoming pregnant [21]. 
If family planning is not recommended due to high or unstable disease activity, patients with MS should be counselled on 

contraception. Oral contraceptives, when taken consistently, are effective and safe. The most effective reversible methods of 
contraception are long-acting reversible contraceptives such as intrauterine devices because, once in place, they do not require user 
compliance. Barrier methods, when used consistently and correctly, can also be effective [22]. The panel of experts also recommend 
the use of dual contraceptives in patients treated with highly teratogenic DMTs. 

3.2. Pharmacological management 

In Iraq, the use of DMTs in the preconception period is generally aligned with current management guidelines and dependent on 
drug availability: IFN are the first line of treatment, followed by fingolimod or natalizumab. Rituximab is commonly prescribed by 
neurologists as third-line agent, despite the lack of approved indication for patients with MS. It was recently approved by the Iraq 
Ministry of Health as salvage therapy for patients with MS in whom second-line therapy cannot be continued [23]. In a recent 
retrospective cohort study of 74 pregnancies among women treated with rituximab for MS, there was no increase in adverse pregnancy 
outcomes compared with expected national incidence rates [24]. A systematic review and retrospective case series evaluating the 
safety of rituximab in MS before and during pregnancy found no major safety signal with rituximab use within six months of 
conception [25]. However, larger studies are needed to comprehensively assess the safety of periconceptional rituximab and, until 
these data are available, rituximab before pregnancy should be restricted to women who require highly effective MS treatment. 

The panel of experts recommend involving the patient in the selection of DMT. The choice of pharmacological agent should 
consider the patient’s characteristics and comorbidities, the drug safety profile, and the disease severity/activity [19]. Treatment 
strategies with DMTs for WCBA in Iraq who may be planning a pregnancy are summarized in Fig. 1. To date, only IFN and glatiramer 
acetate (GA) can be safely continued through pregnancy. It is well known that GA is a valid for treatment during both pregnancy and 
lactation option, but it is not approved for treatment in Iraq. Discontinuation of natalizumab and fingolimod carry a high risk of 

Fig. 1. Treatment strategies with DMTs in women planning a pregnancy [31].  
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rebound (a severe increase in relapse rate) [26,27]. In patients with highly active MS, the panel of experts recommend involving the 
patient in the decision to either de-escalate treatment to support safe pregnancy or continue treatment with natalizumab to prevent 
possible rebound. 

Women who experience difficulties conceiving may want to consider assisted reproductive technology (ART) or in vitro fertiliza-
tion. Assisted conception can be used in women with MS with long-term disease stability. Some, such as gonadotropin-releasing 
hormone agonists, are contraindicated [28] as they have been linked to an increased risk for clinical and MRI disease activity. An 
increase in annualized relapse rate following ART has been reported and may be the result of stress and hormone alterations associated 
with ART [21,29,30]. 

The panel of experts identified the following key messages for WCBA with MS who plan on becoming pregnant.  

• There is no long-term disability associated with pregnancy.  
• Planned over unplanned pregnancy is preferred.  
• MS treatment should not be discontinued suddenly without speaking to a physician.  
• IFN β can be continued safely through pregnancy. 

4. Optimizing treatment strategies during pregnancy 

Pharmacotherapy in women with MS has been a major issue during pregnancy. Previously, none of the DMTs were recommended 
for use while pregnant or breastfeeding. Yet, data from the USA and Europe show that approximately half of women with MS who are 
planning a pregnancy are treated with injectable DMTs [32], with a proportion of pregnancies (both planned and unplanned) resulting 
in DMT exposure in utero. [33] Our recommendations for optimal pharmacological management of women with MS during pregnancy 
are summarized in Table 1. 

DMTs of the IFN class have been available for several years, accumulating a large amount of data on pregnancy exposure. Data from 
safety registries show no association between IFN β exposure and adverse pregnancy outcomes [11–15,34]. Previous concerns about 
congenital abnormalities and spontaneous abortion have not been confirmed by these large registry studies. Consequently, several 
national and international guidelines and recommendations support continuation of IFN throughout pregnancy, as necessary [19,31, 
35]. 

Glatiramer acetate is not believed to cross the placenta and there is no evidence from either animal or human studies of an as-
sociation with negative pregnancy effects [16]. It is licensed for use during pregnancy. However, GA is not currently approved for the 
treatment of MS in Iraq. 

The limited information on the safety of fingolimod during pregnancy means that WCBA with MS should be counselled on using 
contraception while treated with this DMT [31]. It is known to cross the placenta and requires a 2-month washout period before 
attempting pregnancy. 

While natalizumab is not approved for use during pregnancy, its discontinuation in WCBA who plan to become or are pregnant 
should be considered carefully given that women eligible for natalizumab usually have rapidly evolving severe MS [31]. Washout 
recommendations range from 1 to 3 months. Some experts recommend continuing natalizumab at 6 to 8-week extended intervals with 
the last dose occurring at 30–34 weeks [31,36]. Rebound activity generally occurs 12–16 weeks after discontinuation. Therefore, 
treatment should be resumed within 8–12 weeks to prevent rebound. 

Because it does not carry an indication for MS, there are no safety data available on pregnancy risk and rituximab in women with 
MS. Our panel of experts do not recommend it in this patient population. 

Teriflunomide is teratogenic and carries a strict warning from the FDA and the European Medicines Agency (EMA). Women who 
wish to conceive should undergo the accelerated elimination procedure or wait for 2 years after stopping the drug [31]. 

Although clinical relapse is less common during pregnancy, it can occur. The panel of experts emphasize the need to carefully 
review treatment options with patients, particularly those with high disease activity who might be at greater risk of relapse during 
pregnancy. Switching treatment during pregnancy is generally not recommended. Short-term intravenous methylprednisolone can be 
used to treat disabling relapses [31]. 

Due to the body of evidence indicating an association between lower vitamin D levels and increased risk of MS and disease activity, 
vitamin D supplementation before, during and after pregnancy is recommended in women with MS [31,37]. 

Table 1 
Optimal pharmacological management of women with MS during pregnancy.  

Disease-modifying 
therapy 

Strategy during pregnancy 

Interferon No evidence for harm. 
Glatiramer acetate No evidence for harm. 
Fingolimod Discontinue and allow a 2-month washout period. 
Natalizumab Discontinue and allow a 1- to 3-month washout period. 

Extended interval doses (every 6–8 weeks) can be considered for patients with high disease activity. 
Rituximab Not recommended due to lack of safety data. 
Teriflunomide Use effective contraception while on treatment and for 2 years after stopping unless the patient undergoes the accelerated elimination 

procedure.  
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MRI is not contraindicated during pregnancy. However, gadolinium contrast media should be avoided when possible [31,38]. 

5. Pharmacotherapy in the postpartum period 

The risk of disease relapse is reduced during pregnancy and increases in the postpartum period [39]. As a result, MS treatment 
should be switched back to the most effective preconception treatment as early as possible. Intravenous methylprednisolone can be 
used safely for treatment of postpartum relapse, even while breastfeeding [40]. However, there is no evidence to support the use of 
corticosteroids to prevent postpartum relapse [31]. 

In Iraq, breastfeeding is recommended for one year following delivery. The effect of exclusive breastfeeding on postpartum MS 
relapse is controversial. It is unclear whether breastfeeding can suppress MS disease activity [41]. Nevertheless, given the established 
benefits associated with breastfeeding, the panel of experts encourage exclusive breastfeeding alongside treatment considerations. 

If clinically needed, INF β can be considered while breastfeeding. Limited data for lactation suggest that IFN β-1a is not significantly 
present in breastmilk (0.006% of maternal dose) [42] and does not negatively impact birth characteristics of body weight and length 
[43]. Furthermore, data from pregnant women with MS treated with GA and IFN β and enrolled into the German Multiple Sclerosis 
Pregnancy Registry showed that the prevalence of developmental delays in motor skills was in line with that of the general population 
[43]. 

Natalizumab crosses into human milk and its prescribing information states that it should be discontinued in women who 
breastfeed. A panel of experts from the UK indicated that the use of natalizumab should be safe during breastfeeding given its 
negligible oral bioavailability and subsequent low systemic absorption by the infant [31]. Until more data becomes available, the panel 
of experts recommend that natalizumab could be used in breastfeeding women with high disease activity, those who relapsed during a 
previous pregnancy or postpartum period, and those who experienced a relapse in the year prior to becoming pregnant. 

Fingolimod and teriflunomide should be avoided by breastfeeding mothers with MS [31]. 

6. Conclusion 

This article has summarized the opinion of an expert panel for the pharmacological management of MS in WCBA in Iraq. It is based 
on international guidelines, the latest medication label updates, as well as available resources and local practice in Iraq. Given the 
complexity of managing MS in pregnant women, it is the opinion of the expert panel that family planning should be discussed early in 
the disease course. Planned rather than unplanned pregnancy should be encouraged, and open communication which informs the 
patient and involves her in treatment decisions is paramount. Patients who are engaged in family planning are no longer discouraged 
from treatment with some of the currently available DMTs. The panel encourages a systematic, yet personalized treatment approach 
guided by the most recent safety data. 
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