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Practice points

• An increase in the number of high-efficacy disease modifying drugs (DMDs) has both improved and complicated
the management of relapsing-remitting multiple sclerosis.

• Newer, high-efficacy DMDs bring the prospect of improved suppression of relapses and reduced progression of
disability.

• High-efficacy DMDs may also have serious safety issues, and burdensome long-term monitoring.
• We reviewed the therapeutic profiles of currently available DMDs and concluded that cladribine tablets and

alemtuzumab were the most convenient to administer in terms of route and frequency of administration.
• The monitoring burden required during treatment with alemtuzumab was the most burdensome, and

ocrelizumab and cladribine tablets the least burdensome.
• Suboptimal adherence to therapy is an underestimated barrier to achieving the best outcomes for patients.

The number of disease-modifying treatments (DMDs) for relapsing-remitting multiple sclerosis has in-
creased. DMDs differ not only in their efficacy and safety/tolerability, but also in the treatment burden
of, associated with their initiation, route/frequency of administration, maintenance treatment and mon-
itoring. High-efficacy DMDs bring the prospect of improved suppression of relapses and progression of
disability, but may have serious safety issues, and burdensome long-term monitoring. Studies of patient
preferences in this area have focused on side effects, efficacy and route of administration. Adherence
to DMDs is often suboptimal in relapsing-remitting multiple sclerosis and there is a need to understand
more about how the complex therapeutic and administration profiles of newer DMDs interact with these
barriers to support optimal adherence to therapy.
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The introduction of interferons, and then glatiramer acetate, in the 1990s revolutionized the management of
relapsing-remitting multiple sclerosis (RRMS) by significantly reducing the frequency of relapses, and thus modify-
ing the course of the disease [1–4]. These drugs remained the only disease modifying treatment until the authorization
of natalizumab in 2006. This was followed by a rapid increase in the number of disease-modifying drugs (DMDs)
approved for the management of MS during the last decade, in a number of countries. These include ‘high-efficacy
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DMDs’ [5], which are generally accepted to be more effective than first-line therapies in reducing relapse rate and
progression of disability. Relatively few head-to-head trials of DMDs have been conducted.

This greatly increased choice of DMDs expands the opportunities for the design of patient-centered treatment
regimens for people with RRMS. Conversely, the increased number of treatments also adds complexity to these
decisions. In particular, the physician must balance the efficacy, tolerability, safety and monitoring requirements
of these treatments with the clinical characteristics of the patient’s MS and the patient’s own lifestyle needs and
preferences. In this article, we aim to summarize the therapeutic profiles of current DMDs approved for the
management of RRMS, with a focus on the newer, high-efficacy agents.

We discuss these therapies within the context of the authors’ real-world practice in the United Arab Emirates
(UAE), to highlight practical issues relevant to the delivery of effective MS care in a challenging healthcare
environment.

Multiple sclerosis in the United Arab Emirates
A retrospective study from a major tertiary center in Dubai in 2007 yielded a prevalence for MS among Emirati
nationals of 55 (95% CI: 47 to 63) per 100,000 population [6]. The population of the UAE is heterogeneous,
however, and only about 20% of people in the UAE at that time were native Emiratis; the crude prevalence for the
whole population was lower, at 19 (95% CI: 13–25) per 100,000. Another study, conducted in 2011–2014 from
the four largest centers in Abu Dhabi, UAE, found that the age-standardized prevalence of RRMS among Emirati
nationals was 64 (95% CI: 57–72) per 100,000 [7], in other words, among the highest in the Middle East [7,8].

The characteristics of the MS in the UAE are described briefly here from the more recent study [7]. The most
common form of MS was RRMS (78%). MS was more common among women versus men (crude prevalence
rates of 77 and 38/100,000, respectively), with a similar male: female ratio among Emiratis (1.7:1) and the overall
population (1.8:1). The burden of disability was assessed using Expanded Disability Status Scale (EDSS) score:
85% of Emiratis and 86% of expatriates had EDSS <6 (the lowest point on the EDSS scale of 0–10 at which
patients require a walking aid) [9].

Overview of high-efficacy DMDs for the management of RRMS
Efficacy & tolerability/safety
DMDs have been categorized into ‘platform’ or ‘first-line’ agents and ‘high-efficacy’ DMDs, with a greater effect
in suppressing MS disease activity. Randomized evaluations of high-efficacy DMDs (fingolimod, natalizumab,
alemtuzumab and cladribine tablets) have demonstrated numerically higher risk reductions for relapse rates (gen-
erally >50%), compared with the ‘platform therapies’ of interferons, glatiramer acetate or dimethyl fumarate
(DMF), with reductions in relapses of about 30–50% in populations with RRMS over treatment periods of up
to 1–2 years [1–4,10–22]. Within these studies, comparative, head-to-head trials have suggested greater efficacy for
fingolimod, alemtuzumab, or ocrelizumab versus formulations of interferon [14,15,18–22]. Post-hoc subgroup analy-
ses and a meta-analysis suggested that cladribine tablets 3.5 mg/kg, alemtuzumab, fingolimod, natalizumab and
ocrelizumab exerted treatment effects in patients with higher RRMS disease activity [23–36]. A higher proportion of
patients achieved ‘no evidence of disease activity’ (NEDA) after randomization to active treatment versus placebo
for DMF [13], fingolimod [17], natalizumab [20] or cladribine tablets [28], or versus IFN-β1a for alemtuzumab [14,15],
or ocrelizumab [21,22].

Table 1 summarizes the tolerability and safety profiles of the high-efficacy DMDs described here, derived from
their European Summaries of Product Characteristics (SmPC, available from the EMA website). This section can
provide only an overview and will focus on more common side effects and key safety issues. Some high-efficacy
DMDs demonstrate a range of potentially troublesome side effects. Increased risk of infections is seen with several
DMDs, although the risk of viral infections such as varicella zoster, or reactivation of latent infections such as
tuberculosis, can be mitigated by appropriate immunization and screening before treatment [29]. Natalizumab has
been associated with increased risk of progressive multifocal leukoencephalopathy (PML), as has rituximab, which
shares ocrelizumab’s anti-CD20 mechanism of action [30]. The risk of PML is minimized by screening for JC
virus before, and careful monitoring during, treatment, as described in the products’ labeling. While natalizumab-
associated PML is now uncommon in our routine clinical practice, careful selection of patients and assiduous
attention to the monitoring requirements for this DMD is crucial when prescribing natalizumab.

Infusion-related reactions may be severe with alemtuzumab, natalizumab or ocrelizumab. European labeling
includes mentions of increased risk of malignancy with fingolimod, and a ‘higher incidence’ of malignancy with
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Table 1. Overview of tolerability and safety findings of high-efficacy disease-modifying treatments for the
management of relapsing-remitting multiple sclerosis.
DMD Common tolerability and key safety findings

Alemtuzumab Infusion-related reactions (most patients). Increased risk of infections, including serious infections, has been associated with
alemtuzumab vs placebo, including herpes zoster, cervical human papilloma virus, cytomegalovirus, activation of tuberculosis,
listeriosis, fungal infections, and pneumonitis, among others. Increased risk of autoimmunity, especially ITP and thyroid disorders, and
more rarely in the kidney and liver

Cladribine tablets Infections, mainly varicella zoster, associated with lymphopenia arising via the drug’s mechanism of action (see text). The risk of
activation of latent infections, including tuberculosis and hepatitis may be increased. PML has not been reported in patients receiving
cladribine tablets 3.5 mg/kg for RRMS, although PML has been observed in patients receiving a different (parenteral) dose regimen of
cladribine for the treatment of leukaemia. The SmPC notes a higher incidence of malignancies for cladribine tablets vs placebo in
clinical trials

Fingolimod Reduced heart rate and sometimes intracardiac conduction disorders (especially early in treatment), increased blood pressure,
immunosuppression and opportunistic infections (including PML and cryptococcal meningitis after 2–3 years of treatment), an
increased risk of malignancy (especially in the skin), macular oedema (sometimes with blurred vision), and increased circulating
transaminases

Natalizumab Dizziness, nausea, urticaria and rigors associated with drug infusions. Increased risk of PML, especially where the patient has a positive
titre for anti-JC virus antibodies, has received prior immunosuppression, and has received natalizumab for at least 2 years. Other
opportunistic infections associated with herpes simplex and varicella zoster viruses, including zoster-related encephalitis or meningitis,
and acute retinal necrosis

Ocrelizumab Infusion-related reactions (pruritus, rash, urticaria, erythema, flushing, hypotension, pyrexia, fatigue, headache, dizziness, throat
irritation, oropharyngeal pain, dyspnoea, pharyngeal or laryngeal oedema, nausea, tachycardia), neutropenia and opportunistic
infections. PML has not been observed specifically in patients receiving ocrelizumab but has been observed with other agents
expressing the same cellular mechanism (CD20 inhibition). Reactivation of hepatitis B, and an increased rate of malignancies (though
within the rate expected from background population) have been observed

Compiled from European Summaries of Product Characteristics, available from the European Medicines Agency website.
DMD: disease-modifying drug; GI: Gastrointestinal; ITP: Immune thrombocytopenic purpura; JC virus: John Cunningham virus; PML: Progressive multifocal leukoencephalopathy;
RRMS: relapsing-remitting multiole sclerosis.

Table 2. Current European indications for high-efficacy disease modifying drugs for relapsing-remitting multiple
sclerosis.
DMD Indication(s) relating to RRMS

Alemtuzumab Highly active disease despite a full and adequate course of treatment with at least one DMD or rapidly evolving severe RRMS (≥2
disabling relapses in 1 year, and with ≥1 Gadolinium-enhancing lesions on brain MRI or a significant increase in T2 lesion load
compared with a recent MRI

Cladribine tablets Highly active RRMS

Fingolimod Highly active MS despite a full and adequate course of treatment with ≥1 DMD
Rapidly evolving severe RRMS defined by ≥2 disabling relapses in 1 year, and with ≥1 Gadolinium enhancing lesions on brain MRI or a
significant increase in T2 lesion load as compared with a previous recent MRI

Natalizumab Highly active MS despite a full and adequate course of treatment with ≥1 DMD
Rapidly evolving severe RRMS defined by ≥2 disabling relapses in 1 year, and with ≥1 Gadolinium enhancing lesions on brain MRI or a
significant increase in T2 lesion load as compared with a previous recent MRI

Ocrelizumab MS with active disease

Indications relating to conditions other than RRMS are not included here.
DMD: Disease-modifying drug; RRMS: Relapsing-remitting multiple sclerosis.

cladribine tablets and ocrelizumab. Recent research suggests that the risk of malignancy may not be higher with
cladribine tablets compared with other DMDs, however [31,32]. Reductions of lymphocyte counts are expected from
the mechanism of action of cladribine tablets: Grade 3 lymphopenia occurred in 25% of patients, and Grade 4
lymphopenia occurred in <1% of patients who received cladribine tablets 3.5 mg/kg in the randomized CLARITY
trial [32]. Finally the EMA has recently restricted the use of alemtuzumab, due to concerns over autoimmunity,
thrombocytopenia, neutropenia and adverse effects on the heart and blood vessels (“problems . . . occurring within
1–3 days of receiving the medicine, including bleeding in the lungs, heart attack, stroke, cervicocephalic arterial
dissection”) [33]. Alemtuzumab is now indicated in Europe for patients with highly active or rapidly evolving MS
(Table 2) [33].

Therapeutic indications
Table 2 summarizes the current European indications for high-efficacy DMDs in the management of RRMS.
Higher efficacy agents (fingolimod, natalizumab, alemtuzumab, cladribine tablets and ocrelizumab) tend to have
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Table 3. Administration and principal monitoring requirements for high efficacy disease-modifying drugs for the
management of relapsing-remitting multiple sclerosis.
DMD Mode of administration and

recommended maintenance dose†
Precautions required during administration Monitoring requirements

Alemtuzumab Infusion over ∼4 h‡:
– 12 mg iv. QD for 5 consecutive days
– 12 mg iv. QD for 3 consecutive days
12 months after the 1st course
– Second course may be repeated for
years 3 and 4

Pretreat with corticosteroids for 1st 3 days
of any treatment course; consider use of
antihistamines and/or antipyretics.
Oral prophylaxis for herpes virus on first
day of any treatment course continuing for
1 month following treatment

Follow for 48 months after most recent infusion.
Monitor liver function and vital signs before and
during treatment.
At initiation and then to 48 mo after last infusion:
• CBC + differential monthly (immediately if signs of
ITP)
• SCr and urinalysis with microscopy monthly
• Thyroid tests 3 monthly

Cladribine tablets Oral (3.5 mg/kg over 2 years)
See footnote for details of
administration regimen§

Ensure lymphocyte counts are ‘normal’
before initiation.
Check for pregnancy for women of
childbearing age, and counsel men and
women on need to avoid pregnancy.
Screen for latent infections, esp. TB and
hepatitis B and C

Ensure lymphocytes �800/mm3 before second course
(2nd year treatment can be delayed for ≤6 mo to
allow recovery).
Monitor lymphocytes 2 and 6 months after start of
treatment in each treatment year; consider herpes
prophylaxis of lymphocytes fall to �200/mm3.
Monitor lymphocyte counts actively and monitor for
infections (esp. zoster) if lymphocytes �500/mm3

Fingolimod Oral: 0.5 mg QD Electrocardiogram and BP before and
hourly for 6 h after the 1st dose (repeat
after treatment interruptions); monitor
overnight after 1st and 2nd doses if
pharmacological intervention needed for
bradycardia after the 1st dose.
Check varicella antibody status

CBC at initiation and 3 months, and then at least
annually.
Monitor patients at risk of infections, e.g., due to
prior immunosuppressive therapy.
Monitor LFTs frequently during year 1 of treatment
and periodically thereafter.
Check for cutaneous neoplasms every 6–12 months

Natalizumab Infusion: 300 mg Q4W¶ Infuse over 1 h, monitor for
injection-related reactions for a further 1 h

Test for JCV before initiation if JCV status unknown.
Test for JCV every 6 months (JCV-negative patients
and JCV-positive patients at low antibody titer).
Obtain MRI before treatment and annually
thereafter (more frequently for higher risk of PML).
Reconsider use if no clinical benefit beyond 6 months

Ocrelizumab Infusion (iv.)#:
– 1st treatment: 2 × 300 mg
infusions 2 weeks apart over ∼2.5 h
– Maintenance treatment: 600 mg
infusion every 6 months over ∼3.5 h

Pretreat with corticosteroid and
antihistamine; consider use of antipyretic.
Verify immune status and check for
hepatitis B infection before treatment.
Monitor during and for at least 1 h after
infusions

Physicians should be vigilant for early signs and
symptoms of PML, and for reactivation of hepatitis B
in carriers of this virus

Information compiled from European Summaries of Product Characteristics.
†For adults with RRMS; see label for pediatric indications (where present) and details of titration toward the recommended maintenance dose.
‡ Initiated by specialist with expertise in MS; specialists experienced in diagnosis and management of most frequent reactions should be available, including hypersensitivity and/or
anaphylactic reactions.
§“Each treatment course consists of 2 treatment weeks, one at the beginning of the first month and one at the beginning of the second month of the respective treatment year.
Each treatment week consists of 4 or 5 days on which a patient receives 10 or 20 mg (one or two tablets) as a single daily dose, depending on bodyweight.”
¶ Initiated and monitored continuously by physician with expertise in diagnosis and management of neurological conditions; timely access to MRI is also required.
#Should be initiated and supervised by specialist physicians experienced in the diagnosis and treatment of neurological conditions and who have access to appropriate medical
support to manage severe reactions such as serious infusion-related reactions.
BP: Blood pressure; CBC: Complete blood count; CKD: Chronic kidney disease; DMD: Disease-modifying drug; ITP: Immune thrombocytopenic purpura; JCV: John Cunningham
virus; LFT: Liver function test; PML: Progressive multifocal leukoencephalopathy; QD: Once daily; SCr: Serum creatinine; TB: Tuberculosis.

restricted indications referring to different definitions of active or highly active disease. This reflects either the
more severe side effects associated with these agents (see above) and/or the shorter period of clinical experience,
compared with interferons, for example.

Administration & monitoring requirements
The initiation and maintenance regimens of high-efficacy DMDs vary considerably in their complexity (Table 3).
Among the high-efficacy agents, only cladribine tablets and fingolimod are given orally, others are given by iv.
infusion (natalizumab, and alemtuzumab, ocrelizumab). Fingolimod requires lengthy attendance at the clinic for
the monitoring required during initiation of treatment for potential cardiovascular reactions, with the potential two
sessions of for overnight monitoring in the case of persistent bradycardia. Ocrelizumab and alemtuzumab require
lengthy infusions (2.5 or 3.5 h, and about 4 h, respectively), with an additional requirements for post-infusion
monitoring. Natalizumab requires a 1-h infusion followed by a 1-h monitoring period. Initiation and further
administration of interferons or glatiramer acetate is less complex.
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Cladribine tablets are given as two short courses over 2 years, comprising a total of up to 16–20 days of oral
treatment, depending on bodyweight, to reach the total recommended dose of 3.5 mg/kg given over a 2-year period.
There is no requirement to continue treatment with cladribine tablets during years 3 and 4, as an extension to the
CLARITY study demonstrated continued clinical efficacy in reducing relapse rates (about three-quarters remained
relapse-free without further active treatment following the randomized phase of the trial) and MRI activity over
this period, following an initial 2-year treatment course [34,35]. This is consistent with its hypothesized action
as a pharmacologic immune reconstitution therapy (IRT), whereby the clinical efficacy of a treatment outlasts
both the period of drug administration and its effects on lymphocyte counts [36–38]. Monitoring requirements for
cladribine tablets consist mainly of ensuring lymphocyte counts are sufficiently high before administration, with
active monitoring of lymphocytes for patients with counts <500/mm3 (Table 3).

Alemtuzumab is also hypothesized to act as a pharmacologic IRT, although optional re-treatments in years 3
and 4 may be given in addition to the initial 2-year course of treatment mandated by its label. Ocrelizumab is a
monoclonal antibody directed against the lymphocyte CD20 antigen [39]. A similar immune reconstitution-like
effect has been observed after administration of another anti-CD20 antibody, rituximab, within the management of
conditions other than MS [40,41]. However, the current indication for ocrelizumab requires ongoing administration,
albeit with intervals of 6 months between doses (Table 3), so it is not possible at this time to categorize ocrelizumab
unambiguously as an immune reconstitution therapy. Indeed, experts in MS management have suggested that
ocrelizumab “might be either called a chronic immunosuppressive or pulsed immune reconstitution therapy” [37].
Further clinical evaluation of ocrelizumab will be needed to clarify the nature of its action in MS, to determine
whether the duration of its efficacy outlasts the period of administration and/or its effects on lymphocyte counts [37].
Further research will be needed to verify the extent to which all aspects of the immune system function recover
after the application of pharmacologic immune reconstitution therapy.

Monitoring requirements also vary considerably (Table 3). Fingolimod requires monitoring of blood counts reg-
ularly throughout treatment, as these agents can provoke severe and/or prolonged lymphopenia [42,43]. Monitoring
for specific side effects is needed for patients receiving alemtuzumab (vital signs, blood counts and liver, kidney and
thyroid function), and a rebound in white cell counts following treatment with alemtuzumab has been associated
with a clinically significant risk of developing autoimmune conditions [33,44–46]. Natalizumab requires continued
surveillance for JCV virus to manage the risk of progressive multifocal leukoencephalopathy (PML) [47].

Adherence to disease-modifying therapy in MS
Maintaining good adherence to therapy is essential to optimize long-term treatment outcomes, in RRMS, as in other
diseases. Adherence to, or persistence with, DMDs within populations of patients with RRMS is often sub-optimal,
and the perceived efficacy [48], route of administration of a DMD [49–51], disability [52] and side effects [53–56] have
emerged as key drivers of suboptimal adherence.

Relatively few data are available on rates of adherence to individual high-efficacy DMDs. Early discontinuation
from treatment (lack of persistence with therapy) is one important aspect of nonadherence. Discontinuation from
fingolimod was uncommon during the first year of treatment (3.9%) in a study in Spain [57]. Only 2/496 patients
treated with fingolimod for ≥3 months discontinued in a study in Denmark [58], while 11.3% of 240 patients in
the Czech Republic discontinued fingolimod in the first year [49]. Twenty-two percent of patients in the Tysabri R©

(natalizumab) Observational Program discontinued before 2 years of treatment, among whom 5% discontinued
for lack of efficacy and the rest for other (unreported) reasons [59]. A prospective observational study in Germany
reported a lower discontinuation rate of 13% for natalizumab over an average of about 9 months of treatment [60].
Natalizumab initiators were more likely to remain on treatment compared with platform therapy initiators according
to real-world data from the USA [61].

Information on adherence to/persistence with newer DMDs is lacking. In particular, the IRT concept is
challenging in this regard. A patient who responds to a 2-year course of cladribine tablets or alemtuzumab may not
need further DMD therapy for at least 2 years, rendering the concept of adherence (as defined by the accuracy of
treatment intakes over a period of time) redundant beyond the initial short administration periods.

Patient preferences for treatments for MS
Patient preferences are another important factor in the prescribing decision, and may change at different stages of
MS progression, or be influenced by treatments already received [62]. The side effects of treatment may be more
important that the prospect of delayed disease progression in patients with MS [63–66], especially in patients with
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Figure 1. Consensus on monitoring burden of high-efficacy disease-modifying treatments for relapsing-remitting
multiple sclerosis by a group of expert neurologists from the United Arab Emirates.

MS of longer duration (>5 years in one study [64]), although patients would trade off some increase in side effects
for a greater delay in disability progression [64]. Alternatively, patients who already have some disability progression
may place greatest emphasis on preservation of functional status, compared with side effects [67]. A further study
found efficacy to be the most important driver of preference between DMDs, though avoidance of discomfort with
injections and convenience of administration were valued highly by patients [68].

There is some evidence that patients prefer oral therapy to injectables, particularly those without experience
of injectable therapy (see also above) [48,63–67,69]. Frequency of administration also emerged as a driver of prefer-
ence [63,66,69,70], with comparable importance given to efficacy and safety in one study [70]. Finally, a study from
the USA showed that out-of-pocket costs of therapy was the main driver of preference among DMDs for MS [71],
illustrating the need to consider patients’ treatment preferences within the context of the healthcare provision that
they receive.

Comparing the treatment profile & monitoring burden profile of high-efficacy DMDs
The expert group of physicians who co-authored this article compared properties of individual DMDs based on
their clinical experience. Each property of a DMD was assigned scores between 1 (‘worst’) and 10 [‘best’), via
a real-time, online voting application/web-based audience response system that physicians accessed from their
smartphones. Voting was followed by a discussion between experts to reach a consensus view. Figure 1 shows the
consensus position relating to the treatment profile (route and frequency of administration) and monitoring burden
of high-efficacy DMDs. Cladribine tablets and alemtuzumab were considered the most convenient in terms of route
and frequency of administration (x-axis in Figure 1). The monitoring burden (Y-axis) required during treatment
with alemtuzumab was the most burdensome, and ocrelizumab and cladribine tablets the least burdensome.

Future perspective
The higher efficacy of the newer DMDs will undoubtedly be an important factor in a prescribing decision when
faced with a patient with high disease activity, or rapidly evolving RRMS. This is only one dimension of the
prescribing decision, however. The reality of MS care is that each patient is essentially unique, affected differently
by MS, and potentially responding differently to the positive and negative consequences of specific interventions [72].
Each patient requires a unique treatment plan to maximize the benefits “de-risk” the process of treatment [72]. For
example, the administration and monitoring of some DMDs for MS are potentially burdensome. We know, from
the data summarized above, and our own clinical experience, that adherence/persistence to DMD therapy in MS is
frequently sub-optimal. The current literature on patients’ preferences for DMDs has focused largely on attributes
of treatment such as efficacy, side effects and route of administration. Further research is needed to assess the effects
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of the monitoring regimens of newer agents to assess their impact on patient preferences, particularly for younger
patients with busy lifestyles.

The prescription of DMDs for patients who are, or are planning to be, pregnant, is a complex issue that is
beyond the scope of our concise review. Interferonβ is indicated for use during pregnancy, subject to clinical
need, and may be administered when a woman is breastfeeding, according to its European labeling. Fingolimod,
siponimod, teriflunomide, and cladribine tablets are contraindicated during use in pregnancy in Europe, while
other DMDs have warnings and precautions associated with their use in this setting. In addition to these agents,
DMF, alemtuzumab, natalizumab and ocrelizumab are contraindicated in the USA for pregnant women. Additional
guidance for the use of DMDs in this challenging population is required [73,74].

Multiple barriers to achieving truly patient-centered care exist in our region: important gaps in our understanding
of MS exist at the levels of epidemiology, society, the healthcare system, individual healthcare practitioners, and
patients, as illustrated by our own day-to-day experience. We believe that education of physicians, patients and the
public will be needed to improve the diagnosis and management of MS, to gain the commitment of patients to
their regimen, and to remove the stigma of MS (and other conditions) within our societies. Such considerations
will be especially important in areas of relatively high MS prevalence, such as the UAE.
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