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Expert Committee recommendation

[

The Expert Committee acknowledged the important public health burden of MS and the need for effective and
affordable treatments and noted the large number of supporting letters that were received in relation to the application.
The Committee appreciated the approach taken in the application to propose a limited number of essential medicines
for MS, but noted that the superiority of the presented medicines over other therapeutic options in terms of benefits,
harms and affordability did not clearly emerge. The Committee noted that some commonly used treatments were not
included (e.g. azathioprine, natalizumab, dimethyl fumarate, cladribine) or were not given full consideration (rituximab)
and the reasons for their exclusion were not clear. The Committee also noted ongoing development in international MS
guidelines and would welcome a revised application for EML inclusion in the future that considers the relative roles of
all available medicines for MS. In particular, the Committee noted the evidence presented in the application in relation
to rituximab. The Committee agreed that rituximab could have a relevant clinical role in treatment of MS, and
recommended that any future application should include evidence for rituximab versus active comparators, not just
placebo. The Committee, therefore, did not recommend the addition of glatiramer acetate, fingolimod and ocrelizumab
to the Model Lists at this time, and would welcome a revised application which comprehensively reviews the relative
roles of relevant available medicines for MS.

Background

[

The application requested the addition of glatiramer acetate, fingolimod and ocrelizumab to the complementary list of
the EML and EMLc for use in the treatment of multiple sclerosis. In 2015, the Expert Committee reviewed an
application requesting addition of azathioprine to the EML for the treatment of multiple sclerosis (MS). The Committee
acknowledged the significant public health burden of MS but noted the availability of a number of well-established and
more recent immunomodulating medicines for this condition. The Committee therefore recommended that a
comprehensive review be undertaken of all medicines used for the management of relapsing-remitting and other forms
of MS for future consideration (1). The Multiple Sclerosis International Federation (MSIF) is a non-state actor in official
relations with WHO. They convened a taskforce of global experts in MS research and care to submit an application for
disease-modifying therapies (DMTs) for the treatment of MS to be included on the EML. All approved DMTs used for
the treatment of MS were summarized by comparative effectiveness in a variety of clinical settings based on the
recently published ECTRIMS/ EAN (European Committee for Treatment and Research for Multiple Sclerosis/ European
Association of Neurology) Guideline on the pharmacological treatment of people with MS (2). A comparison was also
made with the American Academy of Neurology guidelines on DMTs in MS (3). Of the multiple therapies used for
treating MS, the application prioritized three medications to be included on the EML. Prioritization was based on their
efficacy/safety profiles, tolerability/liveability, monitoring needs, route of administration, licensed use in paediatric-
onset and primary progressive MS, safety profile in pregnancy, and availability of generic and/or biosimilar substitutes.
Public health relevance

[

Multiple sclerosis is an immune-mediated disorder of the central nervous system (grey and white matter) characterized
by inflammation, demyelination and degenerative changes including neuroaxonal loss and progressive brain and spinal
cord atrophy. Approximately 85% of those with MS initially experience relapses and remissions of neurological
symptoms, (relapsing-remitting MS, RRMS), with relapses often associated with new areas of central nervous system
inflammation. Gradual worsening in this population, with or without additional inflammatory events, is known as
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secondary progressive MS. Progressive changes can occur at any time in the disease course, but usually become more
prominent over time. Approximately 15% of people diagnosed with MS have a progressive course from disease onset
(primary progressive MS). Some with primary progressive MS may have typical relapses later in their disease course,
after a progressive course has been established (4, 5). In 2013, there were more than 2.3 million people with MS
worldwide (6, 7). The incidence and prevalence of MS are rising, with studies showing significantly larger numbers than
was previously estimated (8-15). Women are disproportionally affected, with prevalence in females two to three times
that in males (7, 16). Although the cause is not fully understood, MS is considered to have complex causality blending
genetic risk and environmental factors. People can be diagnosed throughout the age range, though MS is most often
diagnosed between the ages of 20 and 50 years. Onset may also occur in childhood, and it is estimated that 3% to 10%
of all individuals with MS experience their first attack prior to age 18 years (17). The incidence of paediatric-onset MS
in North American and European studies has been reported to be between 0.13 to 0.6 cases per 100 000 children (18).
Symptoms of MS negatively impact functional abilities and quality of life, and often include overwhelming fatigue, mood
and cognitive changes, mobility impairment, sensory impairment, visual disturbances, sexual dysfunction, and impaired
bowel and bladder control. People with MS report lower health-related quality of life compared to other populations -
including those with other chronic illnesses. The prevalence of depression is estimated to be 70% in people with MS
(19). The goal of treatment is to reduce the long-term burden of the disease, i.e. to delay disability progression and to
prevent secondary progressive MS (20). Quality of life and the socioeconomic burden of MS are closely linked to
disability, therefore, delaying and preventing disability worsening will have a major impact for individuals with the
disease and for society (21).

Benefits

L]

Glatiramer acetate Three trials (3217 patients) compared glatiramer acetate with placebo in patients with RRMS with
follow up ranging from 52 to 104 weeks (22-24). Compared to placebo, glatiramer acetate lowered annualized relapse
rates for follow ups of 52-96 weeks (mean difference (MD) —0.14, 95%CI —0.21 to —0.06, moderate quality evidence,
n=2117, two studies) and resulted in more patients free from relapse at one to two years follow up (RR 1.17, 95%CI
1.10 to 1.24, moderate quality evidence, n=2360, three studies). Glatiramer acetate was also shown to result in a lower
number of cumulative gadolinium-enhancing (GAD) lesions (MD —0.73, 95%CI —1.15 to —0.31, high quality evidence,
n=1325, one study) and new or newly enlarging T2 lesions at 6 and 12 months follow up (MD —1.94, 95%CI —3.03 to
—0.85, high quality evidence, n=1325, one study)). Low quality evidence showed a non-statistically significant effect on
disability at two years follow up (RR 0.86, 95%CI 0.66 to 1.11, n=964, two studies). Four trials compared glatiramer
acetate to interferon in patients with RRMS (25-28). At two years’ follow up, the number of participants free from
relapse did not significantly differ (RR 0.98, 95%CI 0.90 to 1.06, moderate quality evidence, n=2175, 3 studies), nor did
extent of disability worsening (RR 1.07, 95%CI 0.83 to 1.31, one study). One trial (970 patients) compared glatiramer
acetate to placebo for patients with primary-progressive MS (29). There was a non-significant effect on the number of
participants with disability worsening (RR 0.87, 95%CI 0.75 to 1.02) and longer time to disability worsening (HR 0.87,
95%CI 0.71 to 1.07) in the glatiramer acetate group. Fingolimod Two trials compared fingolimod with placebo in
patients with RRMS, with two years follow up (30, 31). A larger proportion of patients were free from relapse at two
years in the fingolimod arm (RR 1.44, 95%CI 1.28 to 1.63, moderate quality evidence, n=2355). The annualized relapse
rate was also lower in the fingolimod arm (MD —0.21, 95%CI —0.25 to —0.16, moderate quality evidence). Fingolimod-
treated patients had a lower risk of disability worsening compared to placebo (RR 0.71, 95%CI 0.56 to 0.90, moderate
quality evidence, n=2355). Patients also had fewer new or newly enlarged T2 lesions (RR 2.16, 95%CI 1.77 to 2.63,
moderate quality evidence, n=1192) and fewer GAD lesions (MD —0.87, 95%CI —1.10 to —0.64, moderate quality
evidence, n=1216, two studies) at two years follow up. According to one study, fingolimod reduced percent change in
brain volume at one to two years follow up (MD 0.3, 95%CI 0.16 to 0.44, moderate quality evidence, n=685). One trial
compared fingolimod with interferon in patients with RRMS (32). Moderate quality evidence showed that participants in
the fingolimod arm had lower annualized relapse rates (MD —0.17, 95%CI —0.26 to —0.08, n=860), and more
participants were free from relapse at one year (RR 1.19, 95%CI 1.11 to 1.29, n=860) than the interferon group.
Fingolimod was also associated with fewer new or newly enlarged T2 lesions (MD —0.90, 95%CI —1.62 to —0.18,
n=733) and GAD lesions (MD —0.28, 95%CI —0.50 to —0.06, n=728). There was no significant difference in extent of
disability progression between fingolimod and interferon in the trial. A Phase III trial investigated the safety and
efficacy of fingolimod versus interferon beta-1a, in 215 children and adolescents (ages 10 to 17) with MS. Fingolimod
significantly reduced annualized relapse rates by 82% (absolute difference, 0.55; 95%CI 0.36 to 0.74; relapses RR 0.18,
95%CI 0.11 to 0.30) over a period of up to two years compared to interferon beta-1a; reduced the number of new or
newly enlarged T2 lesions up to 24 months by 53% (RR 0.47, 95%CI 0.36 to 0.62) and reduced the average number of
gadolinium-enhancing T1 (Gd+) lesions per scan at 24 months by 66.0% (RR 0.34, 95%CI 0.22 to 0.54). Fingolimod was
associated with a higher rate of serious adverse events (16.8% vs 6.5%) (33). One trial (970 participants) compared
fingolimod with placebo in patients with primary-progressive MS (34). There was no difference in disability progression
at 156 weeks follow up between fingolimod or placebo (RR 0.93, 95%CI 0.80 to 1.08, moderate quality evidence). The
adjusted annualized relapse rate was 0.12 with fingolimod and 0.67 with interferon beta-1a (absolute difference, 0.55
relapses; relative difference, 82%; P<0.001). The key secondary end point of the annualized rate of new or newly
enlarged lesions on T2-weighted magnetic resonance imaging (MRI) was 4.39 with fingolimod and 9.27 with interferon
beta-1a (absolute difference, 4.88 lesions; relative difference, 53%; P<0.001). Adverse events, excluding relapses of
multiple sclerosis, occurred in 88.8% of patients who received fingolimod and 95.3% of those who received interferon
beta-1a. Serious adverse events occurred in 18 patients (16.8%) in the fingolimod group and included infection (in four
patients) and leukopenia (in two patients). Six patients had convulsions. Serious adverse events occurred in seven
patients (6.5%) in the interferon beta-1a group and included infection (in two patients) and supraventricular
tachycardia (in one patient). Ocrelizumab A Phase II trial compared ocrelizumab (low and high dose) and placebo in
patients with RRMS. At the end of the 24 weeks participants in both ocrelizumab groups had lower numbers of active
brain lesions compared to the placebo group (89%, 95%CI 68 to 97, lower in low dose ocrelizumab group and 96%,
95%CI 89 to 99, lower in high dose ocrelizumab group). Annualized relapse rates over the 24 weeks were 0.13 (95%CI
0.03 to 0.29) in the low dose ocrelizumab group and 0.17 (95%CI 0.05 to 0.35) in the high dose ocrelizumab group
compared to the 0.64 rate (95%CI 0.43 to 0.94) of the placebo group. Findings also showed that both doses of
ocrelizumab were effective in reducing MRI and clinical disease activity (35). Two Phase III clinical trials, OPERA I and
OPERA 11, compared the effects of ocrelizumab (600 mg every 24 weeks) with interferon beta-1b (44 ug three times a
week) for 96 weeks. Clinical outcomes from 1656 participants show significantly reduced annualized relapse rates with



ocrelizumab compared to interferon beta-1a at two years (MD —0.13, 95%CI —0.18 to —0.08) thus meeting its primary
endpoint. Secondary outcomes showed ocrelizumab had lower rate of disability progression. For the total trial period of
96 weeks, the rate of disability progression at 24 weeks was 6.9% vs 10.5% in the ocrelizumab and interferon beta-1a
groups, respectively (HR 0.60; 95%CI 0.43 to 0.84). Patients in the ocrelizumab group also had fewer GAD lesions (36).
One trial compared ocrelizumab to placebo in patients with primary progressive MS. The ocrelizumab group had a
greater time to disability progression at 120 weeks follow up when confirmed at both 12 weeks (HR 0.76, 95%CI 0.59 to
0.98, high quality evidence, n=732) and 24 weeks (HR 0.75, 95%CI 0.58 to 0.97, high quality evidence, n=732) (37).
Rituximab A 2013 Cochrane systematic review found one trial comparing rituximab to placebo in 104 adult patients
with RRMS (38). The mean number of total GAD lesions, the primary endpoint of this double-blind Phase II trial, was
significantly decreased in patients receiving rituximab after 12, 16, 20 and 24 weeks (—5.0, 95%CI —9.99 to —0.01). The
proportion of patients with relapses was significantly reduced in the rituximab group, both after 24 weeks (14.5% vs
34.3% in the placebo group; p=0.02) and 48 weeks (20.3% vs 40.0%, p=0.04) (39). A Phase II open-label study of 26
patients with RRMS receiving rituximab at baseline and six months found that mean annualised relapse rate reduced
from 1.27 to 0.23, and mean number of GAD lesions reduced from 1.31 to 0.05 at week 48 and 0.0 at week 72. Mean
number of new or newly enhancing T2 lesions also decreased from 0.92 at week 4 to 0.0 at week 72 (40). A randomized
controlled trial (439 participants) compared rituximab versus placebo in patients with primary progressive MS (41).
Patients were randomized (2:1) to receive two intravenous doses (two weeks apart) of rituximab (n=292) or placebo
(n=147) infusions every 24 weeks, for 96 weeks. Results showed that fewer in the rituximab group (30.2%) experienced
12 weeks confirmed disease progression during 96 weeks compared to 38.5% in the placebo group, but the difference
did not reach statistical significance (p=0.14). However, in a predefined sub-analysis, rituximab showed a significant
effect in patients with active MRI lesions or aged less than 51 years. This effect was comparable with the effect seen in
the ocrelizumab trial, which only included patients below the age of 55. Real-world data on treatment with rituximab in
MS was available from a study that examined the disease course of 822 MS patients, 557 with RRMS, 198 with
secondary progressive MS and 67 with primary progressive MS, who were followed for a mean duration of 22 months
(42). RRMS patients treated with rituximab had a yearly relapse rate of 0.044 during the study period. In total, 5.2% of
the patients stopped treatment because of side-effects or disease activity. The ratio of GAD lesions per MRI dropped
significantly from approximately three months after treatment initiation, and was in total 0.054, present in 2.2% of
MRIs. Moreover, the registry data suggest that the treatment efficacy of rituximab in RRMS could exceed the effect of
fingolimod, dimethyl fumarate and beta-interferons. In addition, adherence was higher and side-effects were
comparable to all other drugs (43, 44).

Harms

L]

The application presented a summary description of adverse events associated with glatiramer acetate, fingolimod and
ocrelizumab, and their associated frequencies, as reported in the respective approved prescribing information
documents. Common and very common adverse events associated with glatiramer acetate include injection site
reactions, lipoatrophy, vasodilation, rash, dyspnoea, chest pain and lymphadenopathy. Common and very common
adverse events associated with fingolimod include headache, influenza, diarrhoea, back pain, elevated liver enzymes,
cough, first-dose bradycardia, macular oedema, lymphopenia and bronchitis. Common and very common adverse events
associated with ocrelizumab include infusion reactions and infections. Ocrelizumab has also been associated with a
possible increased risk of malignancies.

Additional evidence

[

Glatiramer acetate A 2016 Cochrane systematic review of six trials (2904 participants) compared the safety and efficacy
of glatiramer acetate and beta-interferons (45). Both medicines showed similar clinical efficacy at 24 months (three
studies) for number of participants with relapse (RR 1.04, 95%CI 0.87 to 1.24) or confirmed progression (RR 1.11,
95%CI 0.91 to 1.35). At 36 months, results from a single study suggested that relapse rates were higher in the IFN
group than in the GA group (RR 1.40, 95%CI 1.13 to 1.74). However, greater and faster reduction in MRI lesion load
accrual was observed in IFN-treated compared with GA-treated participants with MS (MD for T2 weighted lesion
volume —0.58, 95%CI —0.99 to —0.18). Reviewers interpretation of overall evidence quality was cautious: the number of
studies and participants was limited, the heterogeneity among studies was high and the clinical relevance of scales to
measure disease progression was considered doubtful. The number of participants who withdrew from or dropped out
of the study because of adverse events was available for four studies (2685 participants; 93%). No differences were
found between the two treatment groups (RR 0.95, 95%CI 0.64 to 1.40). Results were similar for severe adverse events
(RR 0.99, 95%CI 0.63 to 1.56). A 2018 network meta-analysis including direct and indirect evidence, including 24 trials
published between 1987 and 2015, yielded a more precise estimate of effectiveness for both interferon beta-1a once a
week versus placebo (HR 0.73, 95%CI 0.53 to 1.00) and glatiramer acetate (HR 0.76, 95%CI 0.60 to 0.97) at three
months (46). There was little evidence of superiority of one drug over another but ranking of the medicines suggested
that interferon beta-1a three times weekly had the highest cumulative probability of superiority. Interpretation of these
findings should take into consideration the short length of follow up, the high risk of bias across studies, and the
potential differences among trials that may act as effect modifiers and introduce bias in the network meta-analysis. This
review also considered discontinuation due to adverse events, at different follow up times. Evidence that one medicine
was more likely to lead to discontinuation than another was limited, as the confidence intervals were wide: more
discontinuation were observed with interferon beta-1a three times weekly versus placebo (RR 2.49, 95%CI 0.89 to 6.95)
and with glatiramer acetate (RR 2.36, 95%CI 0.74 to 7.53). Fingolimod A 2016 Cochrane systematic review of six trials
(5512 participants) compared the safety and efficacy of fingolimod versus placebo or other disease modifying treatment
for RRMS (47). Compared to placebo, fingolimod at 24 months increased the probability of being relapse-free (RR 1.44,
95%CI 1.28 to 1.63); moderate quality of evidence), little or no difference in preventing disability progression was
observed (RR 1.07, 95%CI 1.02 to 1.11; primary clinical endpoints; low quality evidence). Benefit was observed for
other measures of inflammatory disease activity including annualized relapse rate and GAD lesions. No significant
increased risk of discontinuation due to adverse events was observed for fingolimod at recommended dose compared to
placebo at six and 24 months. No significant increased risk of discontinuation due to serious adverse events was
observed for fingolimod 0.5 mg compared to placebo at six and 24 months. A significant increased risk of
discontinuation due to serious adverse events was found for fingolimod 5.0 mg (RR 2.77, 95%CI 1.04 to 7.38) compared
to placebo at six months. Compared to intramuscular interferon beta-1a, there was moderate quality evidence



fingolimod 0.5 mg at one year slightly increased the number of participants free from relapse (RR 1.18, 95%CI 1.09 to
1.27) or from GAD lesions (RR 1.12, 95%CI 1.05 to 1.19), and decreased the relapse rate (rate ratio 0.48, 95%CI 0.34 to
0.70). There was no observed advantage for preventing disability progression (RR 1.02, 95%CI 0.99 to 1.06; low quality
evidence). There was a greater likelihood of participants discontinuing fingolimod, compared to other DMTs, due to
adverse events at six months (RR 3.21, 95%CI 1.16 to 8.86), but there was no significant difference versus interferon
beta-1a at 12 months (RR 1.51, 95%CI 0.81 to 2.80; moderate quality evidence). A higher incidence of adverse events
was suggestive of the lower tolerability rate of fingolimod compared to interferon-beta 1a.

Cost / cost effectiveness

[

The cost-effectiveness of disease modifying treatments for MS have been assessed in multiple systematic reviews
involving studies conducted in high-income countries in Europe and North America (48-51). The studies reported that
DMTs (including glatiramer acetate, fingolimod, ocrelizumab and rituximab) were potentially cost-effective but several
studies reported costs that were likely to be above particular countries’ willingness to pay thresholds. Limitations of
these studies noted in these reviews included the lack of head-to-head comparisons between different DMTs, variation
in time-horizons, and variation in end-points. There were no cost-effectiveness studies identified from LMICs. Though
there is significant variance globally, a North American study suggested that approximately 60% of people with MS are
unemployed (52), accounting for about one third of the total economic burden of MS (53). In addition to a loss in
productivity, people with MS will have additional care needs with advancing age and disease severity. The economic
burden of MS per patient and year ranges from approximately US$ 24 666 to US$ 51 678 (54). These amounts
represent direct costs, which include in and out patient care, medications, medical procedures and social services as
well as indirect costs related to loss of employment, disability benefits, early pension plans, and loss of productivity for
spouses or family members providing informal care and death. Given the most frequent age of presentation (young
adults), it is important to note that MS has both physical and cognitive impact, and also impacts the family development
of the patients, as well as, determines a socioeconomic impact on society as a whole.

WHO guidelines

[

None available.

Availability

L]

Glatiramer acetate has marketing approval in many countries. Generic versions of glatiramer acetate are available in
some countries - for example, in India, the Russian Federation and the United States. Secondary patents concerning
glatiramer acetate are active in some jurisdictions. Fingolimod also has marketing approval in many countries. Price
and availability of fingolimod vary globally. Generic versions are available. The main product patent on fingolimod
appears not to have been filed in the LMIC jurisdictions surveyed and expires between 2016 and 2018 in some
European countries and 2019 in the United States. Ocrelizumab has marketing approval in 68 high- and middle-income
countries. Ocrelizumab is protected by a product patent expiring in 2023 in many jurisdictions. It is likely that
biosimilar ocrelizumab cannot enter the market where this patent has been granted before 2023. Rituximab has
marketing approval for indications other than multiple sclerosis in high-, middle- and low-income countries. Biosimilar
versions of rituximab have been approved in numerous countries, including Australia, Bolivia, Chile, India, Peru, the
Republic of Korea, and the European Union.

Other considerations

[

Use in pregnancy A pregnancy registry maintained by the marketing company of branded glatiramer acetate captured
over 7000 pregnancies exposed to glatiramer acetate. It did not find an increase in spontaneous abortions, premature
births, neonatal complications or birth defects (55). No significant differences were observed in birth weight of babies
born to mothers exposed to glatiramer during pregnancy compared with mothers not exposed to glatiramer acetate
during pregnancy. Evidence supports the use of branded glatiramer acetate in pregnant women who are recommended
to remain on treatment to manage disease activity. Fingolimod is a teratogen class C agent and should be considered an
absolute contraindication in pregnancy and breastfeeding based on its known teratogenicity in animal studies and post-
marketing data. Ocrelizumab is known to cross the placental barrier and is recommended to be avoided during
pregnancy unless the potential benefit to the mother outweighs the potential risk to the fetus. There are no adequate
data on the developmental risk associated with use of ocrelizumab in pregnant women. For rituximab, a large cohort
study found that out of 153 pregnancies, 90 resulted in live births (56). Twenty-two infants were born prematurely; with
one neonatal death at six weeks. Eleven neonates had haematologic abnormalities; none had corresponding infections.
Two congenital malformations were identified. The European League Against Rheumatism (EULAR) considered use of
rituximab before pregnancy and during pregnancy (57). Based on a systematic literature and consensus among experts,
the recommendation considered that rituximab should be replaced by other medication before conception. It should be
used during pregnancy only when no other pregnancy-compatible drug can effectively control maternal disease.
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