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Abstract
Introduction: Central America has an estimated Multiple Sclerosis prevalence rate between 1.0 and 7.1 cases per 100,000 inhabitants.
The increase in the global Multiple Sclerosis incidence, the lack of Latin-American representation in clinical studies and the rising

availability of therapies to treat this disease, makes it essential to gather regional data.

Objective: Obtain real-life evidence data regarding the efficacy and safety of fingolimod in the Central American region, specifically

in the countries of Panama, Guatemala and Nicaragua.
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Patients and Methods: Based on medical records, sociodemographic, clinical, efficacy and safety information of patients with

Relapsing Remitting Multiple Sclerosis receiving fingolimod treatment was collected and analyzed.

Results: Medical records of 58 patients from Panama, Guatemala and Nicaragua with a diagnosis of Relapsing Remitting Multiple
Sclerosis were included. Patients had a mean age of 37.3 + 10.5 years, 6.98 + 4.99 years of disease history, a time for diagnosis of 9
months and 22.8 + 15.1 months of treatment with fingolimod. Under this disease-modifying therapy, a 60.4% reduction in active
lesions, a decrease in the number of relapses, an increase in the percentage of remissions, and a 30% reduction in the annualized
relapse rate, was observed. Fingolimod’s main indications were: previous treatment failure with other disease-modifying therapies
mainly interferons and parenteral administration intolerance. At the time of this analysis, 22.4% of patients treated with fingolimod,

experienced at least one adverse event and 92.3% of patients continue treatment with fingolimod.

Conclusions: The sociodemographic characteristics, as well as safety and efficacy aspects of fingolimod in the Central American
population with Relapsing Remitting Multiple Sclerosis are similar to the results published in postmarketing studies and controlled

clinical trials in other regions worldwide.
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Introduction

The epidemiology of Multiple sclerosis (MS) does not have a fixed pattern; this variability is due to several aspects [1-4]. Latin America
has an MS prevalence rate between 0.85 and 21.5 cases per 100,000 inhabitants [5,6]. Specifically, the Central American region has an
estimated prevalence rate between 1.0 and 7.1. The management of Relapsing Remitting MS in this region is influenced by health systems
with limited resources including a disparity in the access and coverage of treatments, but also restricted complementary diagnostic test-
ing [7], aspects that evidence the region’s complexity. With some exceptions [8-10], the lack of epidemiological data and the shortage of
standardized methods for information collection and analysis in the MS population [11], probably generate an underreporting of cases

[10,12] that is likely to erroneously reduce the prevalence in the region. As of 2012, a regional registry has been implemented [13].

The increase in the Latin American MS incidence rate [14-16], the limited inclusion of Central American patients’ in clinical trials [17]

and the increase in the availability of new therapies in the region [7], require the development of regional real-world evidence studies.

Fingolimod (FTY), the first oral drug approved for treatment of relapsing-remitting MS (RRMS) [18,19], is a sphingosine receptor
modulator that prevents the migration of lymphocytes from the lymph nodes [20,21]. FTY has shown efficacy in phase Il clinical trials in
patients with RRMS [22-24]. At the time of this analysis, FTY had been used in more than 125,000 patients, generating an exposure greater
than 240,000 patients/year [25] and was approved in five Central American countries. Real-world studies suggest that FTY is an adequate
treatment in a wide range of MS patients, including patients with poor prognosis (high disease activity) and patients with previous treat-
ment failure. These studies also support the efficacy and safety results demonstrated in the pivotal studies [26,27]. This case series seeks
to collect real-world evidence of RRMS patients treated with FTY in the Central American region, specifically in the countries of Panama,

Guatemala and Nicaragua.

Materials and Methods

Using a standardized methodology, neurologists from secondary and tertiary treatment level hospitals in the Central American region,
who also had experience in the treatment of RRMS, generated a common database. Anonymous data including safety and efficacy informa-

tion along with clinical and sociodemographic characteristics, was obtained from the medical charts of RRMS patients undergoing FTY
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treatment. The information was collected from the time of drug approval in each participating country until the first trimester of 2017.

Subsequently, consolidation, discussion and homogenization of the collected data was achieved in a face-to-face physician’s meeting.

The main variables retrieved from medical charts and analyzed in this case series were: gender, age, country of residence, date re-
garding the onset of symptoms, disease diagnosis date, initial disease modifying therapy prescribed, reason for FTY initiation, Kurtzke
Expanded Disability Status Scale (EDSS) score, number of relapses, presence of active lesions in magnetic resonance imaging (MRI), main

adverse events reported with FTY treatment, concomitant therapies and continuity of treatment.

Absolute and relative frequencies were estimated for the categorical variables, as well as measures for central tendency (mean and
median) and dispersion (standard deviation and range) for the quantitative variables. Unless indicated otherwise, these values are ex-
pressed as: absolute quantity and percentage (qualitative variable) and mean + standard deviation (quantitative variable). After checking
for normality and equality of variances, mean comparison between groups was carried out by either t Student tests or ANOVAs. Non-
compliance of normality and/or homoscedasticity assumptions cases, were evaluated with nonparametric tests followed by a post hoc
analysis to compare significant correlations. A value of p < 0.05 was considered statistically significant. Data was analyzed using SPSS v
22.0 (SPSS, Inc., Armonk, NY, USA) and Sigmaplot v 13.0 (Systat Software, San Jose, CA, USA) was used for the elaboration of the graphs.

Results

This study included the information collected from medical charts of 58 RRMS patients, who reside in: Panama (43.2%), Guatemala
(38.0%) and Nicaragua (18.8%). All patients were diagnosed with RRMS applying the McDonald 2010 criteria and received fingolimod as
disease-modifying therapy. At the time of this analysis patients had an average age of 37.3 years + 10.5, with a range between 16 and 62

years of age. Post hoc analysis did not demonstrate a significant difference regarding patient’s age and country of origin.

Women represented 84.5% (n = 49) of all patients included in the study; this female predominance was maintained throughout the
countries analyzed (Figure 1). No difference between patient’s sex and age or the mean years following diagnosis were identified. Cases
studied presented an average of 6.98 * 4.99 years of RRMS following disease diagnosis, with a range between 0.42 and 22.0 years. Panama

(8.67 £ 4.60) and Nicaragua (3.69 * 3.31) showed a significant difference regarding the years of disease course.

Percentage

GUATEMALA NICARAGLIA PANAMA
_ 18,2% Male - 9,1% Male - 16,0% Male
m E1.8% Female - 90.5% Female m— 84.0% Female

Figure 1: Sex ratio by country of Central American Relapsing Remitting Multiple Sclerosis patients in treatment with fingolimod.
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Without demonstrating a significant difference between countries, the average time for RRMS diagnosis was 9.25 months + 14.6, with
a range between 0 and 60.9 months. The average baseline EDSS score was 2.54 + 1.66 (range 0.0 - 6.0), and 3.26 + 1.88 (range 0.0 - 7.0)
the year before starting FTY treatment. More than three-fourths of patients (75.9%), presented gadolinium enhancing lesions before

starting with fingolimod.

By the end of this analysis, patients had been on fingolimod treatment for 22.8 + 15.1 months (range 0.97-72.2). FTY main indications
were: failure with previous treatment prescription (mainly interferons), intolerance to parenteral drug administration, naive patients

presenting aggressive RRMS, standard risk RRMS patients and post-natalizumab switch patients (Figure 2).

50,0% Failure with previous treatment (mainly interferons)
19,0% Intolerance to parenteral drug administration
10,3% MNaive patients presenting aggressive RRMS
10,3% MNaive standard risk RRMS patients

6,9% Post-natalizumab swifch patients

3,5% Other reasons

Figure 2: Main indications for fingolimod initiation in Central American patients

diagnosed with Relapsing Remitting Multiple Sclerosis.

After treatment with fingolimod, the percentage of patients with active lesions determined by MRI was 15.5% compared to the initial
75.9% (p < 0.001). In addition, a reduction in the number of relapses was observed, 72.4% of the patients remained free of exacerbations
during the treatment with FTY.

Regarding the average number of relapses, the patients analyzed showed a total number of relapses before FTY initiation of 3.36
3.69 (range 0-28), 1.72 + 1.23 (range 0 - 7) in the year prior to FTY initiation and 0.59 * 1.11 (range O - 4) after starting FTY. Statistical
differences were evident comparing the three periods. Before beginning FTY treatment, the annualized relapse rate (ARR) (number of
outbreaks/years of illness) identified was 1.47 + 2.17. The ARR decreased to 0.97 + 1.08 after starting medication with FTY.

Naive patients with RRMS who started treatment with fingolimod showed a lower disability score compared to those who initiated
with interferon beta preparations (1.79 + 1.55 vs 3.56 + 1.98) (p < 0.005). This difference between groups was not present at the time of
the baseline EDSS score determinations (before any treatment initiation). Regarding the EDSS score before the use of fingolimod, no dif-

ferences were observed between the analyzed countries.

There is a positive correlation between the time elapsed from symptom onset and the initiation with fingolimod with a higher degree
of disability (Spearman coefficient r_ = 0.428, p < 0.001). Patients who presented longer periods of time from symptom onset to the

initiation with fingolimod generally showed greater disability. In this same manner, the univariate logistic regression analysis revealed
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a statistically significant association between the delay in fingolimod treatment introduction (in months) and an increase probability of
having a EDSS score greater than 3; each month of postponement in fingolimod initiation, represents a 2% increase in the probability of
having an EDSS score = 3 (OR 1.02 95% CI 1.005 to 1.031, p = 0.005).

Based on the last record available before FTY initiation; the time (months) from disease diagnosis to the onset of FTY treatment was
lower in patients with active lesions determined by MRI, in comparison to those without the presence of active inflammation areas (25.0

months vs 42.0 months). However, this tendency was not statistically significant.

Of the analyzed cases, thirteen patients (22.4%) experienced at least one adverse event during FTY treatment. A total of 15 adverse
events were identified and none was considered serious. In all patients, the reduction in heart rate induced by the first dose was transient
and asymptomatic. The most frequent adverse events were: lymphocytopenia, infections, reversible hepatotoxicity and headache (Figure
3).

100

&0

€0

Percentage

40

Nl 176% Infections

N 17.6% Reversible Hepatotoxicity

I 23.5% Lymphocytopenia

I 118% Headache

R 29.4% Others: vertigo, fatigue, hypertension

20

0

. 77 8% Mo adverse events
. 22 4% At least one adverse event

Figure 3: Main adverse events presented by Central American Relapsing Remitting Multiple Sclerosis patients in

treatment with fingolimod.

In five patients (8.6%), a temporary withdrawal of treatment was reported. The reasons for this suspension were: pregnancy (n =
2), adverse events (n = 2) and diagnostic reassessment (n = 1). By the end of this analysis, 92.3% of the patients continue on treatment
with fingolimod. The main reasons for definitive suspension were: adverse events (n = 2), suboptimal therapeutic response (n = 1) and
pregnancy (n = 1).

Regarding concomitant medication use in this population, it was determined that vitamin D constitutes the main concomitant treat-

ment, present in 31.1% of cases (Figure 4).
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mmm 36,2% No other drugs received
w 31,1% Vitamin D
mm 24.1% Other: antidepressants, antihypertensives
= 5,9% Multivitamins and/or omega 3
mmm  17% Fampridine
Figure 4: Concomitant medications used by Central American Relapsing Remitting
Multiple Sclerosis patients in treatment with fingolimod.
Discussion

Modern medical clinical practice implicates a complex and coordinated interaction between training, experience, research, international
guidelines adherence and clinical judgment. Decision making in clinical practice, should consider not only data from traditional randomized
controlled clinical trials, but should take into consideration real-world data or studies that reflect medical treatment in a specific region.
Information from real-life studies should be considered and analyzed with data from clinical trials to provide a more complete picture
of the effectiveness and results of a specific intervention [28]. This case series constitutes the first Central America regional study that

describes real-life experience with a disease-modifying therapy, in Relapsing Remitting Multiple Sclerosis patients.

The average age of Central American RRMS patients treated with FTY (37.3 years * 10.5) is within the range reported in postmarketing
studies [27,29]. As in other real-life studies, the higher proportion of women observed in the analyzed cases [27,30,31], may be related

with the disease’s epidemiology [32,33].

Unlike other real-world studies, in this investigation, the illness shows a considerably lower disease course years when compared to
what is described in other regions [30,34]. Statistical differences regarding years of disease course, were found among the analyzed coun-
tries, specifically between Panama and Nicaragua, this is probably attributed to the time for diagnosis of RRMS patients. In this study, the
average time between initial signs and symptoms and RRMS diagnosis is close to a year, but in some cases diagnosis was delayed up to
5 years. This situation promotes Central American countries to improve access regarding diagnostic tools and to implement continuous

medical education programs, with the objective of reducing the time for diagnosis.

Without demonstrating a statistical difference between analyzed countries, in this case series, RRMS patients who started treatment
with fingolimod presented, on average, an EDSS score of 3.26 + 1.88, defined by other authors as borderline between mild and moderate
disability [35]. In pivotal studies and in most postmarketing studies, the degree of patients” disability quantified by the EDSS score before
the initiation of FTY was mild (less than 3) [22,24,29,31,34]. Regarding the statement above, this may be related to the delay in diagnosis

and in which an earlier intervention with FTY in the Central American RRMS population could offer an increased benefit for the patients.
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An earlier intervention in Central American RRMS population is supported by the identified correlation and the hypothesis of a tem-
porary therapeutic window, in which treatments can be more effective in the early phase of the disease before disability reaches an EDSS
score of 3 [36].

As described in other investigations, in this case series, the main prescribing indications for initiation with fingolimod were: therapeutic
failure with other disease-modifying therapies, mainly interferons, and parenteral administration intolerance [27,30]. In accordance with
pivotal trials and real-world data, this analysis demonstrates: a decrease in the total number of relapses, a high percentage of patients
free from acute flares, a reduction in the number of active lesions determined by MRI, and a decrease in the ARR after FTY treatment
[23,24,37,38]. Likewise, a lower disability was observed in RRMS patients who started fingolimod as first treatment, compared to those
who initiated therapy with interferon beta [22,28,29,39].

As in other real-world evidence studies and pivotal trials, the first dose of FTY in the Central American RRMS population was well
tolerated and did not generate any reports of relevant adverse events of cardiovascular nature [17,40]. The main adverse events identified,
reasons for treatment suspension both temporary and permanent, and the percentage of patients who continued FTY treatment after 18

months were very similar to those reported in other studies [27,30,31,38].

Conclusion

This case series corroborates that clinical and sociodemographic characteristics, as well as the main aspects of efficacy and safety
related to the use of fingolimod in the Central American RRMS population, are analogous to data reported in postmarketing studies
and controlled clinical trials, in other regions worldwide. Aspects such as number of relapses, ARR, progression of disability, MRI lesion
activity, adverse events and first dose considerations, do not show considerable differences with what is described in published scientific
literature. Observed differences are probably related to endogenous characteristics of the region, such as heterogeneity and socioeconomic
situation. The information obtained in this study is not only relevant for the medical clinical community and the population with RRMS,

but also confirms the usefulness of fingolimod as an adequate therapeutic alternative for RRMS patients in the Central American region.
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