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Abstract
Background  The multiple sclerosis (MS) landscape has changed over the past two decades across the world and in the 
Middle East. The Middle East is an ethnically diverse region located between 12° and 42° of latitude and 35° and 54° of 
longitude and varying altitudes. The magnitude of the shifts observed in the epidemiology and management of MS differ in 
each region and from country to country.
Objectives  The aim of this study was to provide a clinicodemographic overview of the cohorts of patients contributed to 
MSBase, a large international MS registry, in the Middle East and describe disease-modifying treatment (DMT) utilization 
in the different countries within the region. Understanding the differences between these cohorts is integral to interpretation 
of the studies conducted using registry data and provides insight into clinical practice in these cohorts.
Methods  The MSBase registry was searched for patients with MS or clinically isolated syndrome from the Middle Eastern 
countries with data captured between 2009 and 2018. In 2-year epochs, and with special focus on the most recent epoch 
(2017–2018), we explored the demographic, clinical characteristics and treatment exposures of the studied cohorts and 
reported the results using standard descriptive statistics.
Results  Over the 10-year study period, 13,356 patients from 17 centers in 8 Middle Eastern countries fulfilled the inclusion 
criteria. The represented countries were Egypt, Iran, Kuwait, Lebanon, Oman, Saudi Arabia, Turkey and the United Arab 
Emirates. Overall, the represented cohort was young (median 36 years, quartiles 29–45) and captured relatively early after 
the onset of MS (median disease duration < 10 years, quartiles 3–12). The relapsing-remitting phenotype was the most 
prevalent phenotype in all countries (73–97%) and the highest proportion of progressive MS was reported in Saudi Arabia 
(12%). Median Expanded Disability Status Scale (EDSS) ranged from 0 to 3, depicting a mildly disabled cohort, with the 
exception of Saudi Arabia where the median EDSS was 4 (quartiles 1.5–6.5). The median relapse frequency was highest in 
Lebanon (median 1.03, 95% CI 0.94–1.16) followed by Egypt (median 1.02, 95% CI 0.89–1.24) and lowest in Saudi Arabia 
(median 0.70, 95% CI 0.58–0.95) and Kuwait (median 0.75, 95% CI 0.71–0.80). The treatment landscape greatly varied 
between different countries. Platform injectable therapies were mostly utilized in Egypt, Iran and Turkey (86%, 79% and 
53%, respectively), while oral therapies and monoclonal antibodies were more commonly used in Kuwait, Lebanon and the 
United Arab Emirates (87.2%, 67.3% and 58.7%, respectively).
Conclusion  Patients in the Middle East enrolled in a large multinational registry are representative of the general MS popu-
lation. The spectrum of therapies used in the individual countries, however, is highly variable. Further studies that include 
rural and non-academic practices are needed to enhance our understanding of the MS cohorts in the Middle East.
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1  Introduction

The landscape of multiple sclerosis (MS) is evolving across 
the world. The changed facets include the prevalence of MS 
and its phenotypes, clinical presentations and availability 
of disease-modifying treatments (DMTs). The treatment 
landscape has evolved rapidly in the last 12 years with the 
introduction of high efficacy DMTs following the dominance 
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Key Points 

While the clinical MS landscape in many Middle Eastern 
countries is similar to Europe and Australia, the treat-
ment landscapes differ, with a greater utilization of low-
efficacy treatments.

It is also common in some countries within the Middle 
East that patients with secondary progressive MS con-
tinue to use disease-modifying treatments.

2.2 � Study Outcomes

Disability was quantified with the Expanded Disability Sta-
tus Scale (EDSS), with Neurostatus certification at each 
MSBase site, embedded within the MSBase online plat-
form [24, 25]. We excluded EDSS measurements performed 
within 30 days of a relapse from all analyses. Relapse was 
defined as occurrence of new or exacerbation of existing 
signs or symptoms lasting at least 24 h, occurring in the 
absence of febrile disease and at least 30 days from a previ-
ous relapse. Multiple sclerosis severity score (MSSS) was 
calculated for each patient using the method described by 
Roxburgh et al. [26, 27], with specific reference populations 
for relapsing-remitting/secondary progressive MS and for 
primary progressive MS. Treatment utilization was evalu-
ated as recorded by treating neurologists and categorized as 
platform injectable DMTs (interferon β-1a and -1b, glati-
ramer acetate and peginterferon), broad immunosuppres-
sive treatments (mitoxantrone and cladribine), monoclonal 
antibodies (mAbs) (natalizumab, alemtuzumab, rituximab 
and ocrelizumab) and oral DMTs (dimethyl fumarate, terif-
lunomide and fingolimod).

2.3 � Analysis

In each country, we have described the cohort in five dis-
tinct epochs, each spanning 2 years: 01.01.2017–31.12.2018, 
01.01.2015–31.12.2016, 01.01.2013–31.12.2014, 
01.01.2011–31.12.2012 and 01.01.2009–31.12.2010. 
Patients could contribute information to multiple epochs. 
We have assessed demographic and clinical information 
from the cohorts represented in each country—both for 
each epoch and overall. EDSS categorization was carried 
out as follows: 0–3.5 as mild, 4–5.5 as moderate and 6–9.5 
as severe disability. We calculated annualized relapse rate 
(ARR) by using the sum of relapses per country over the 
sum of the cumulative duration of follow-up within an 
epoch. We reported median and 95% confidence interval 
of ARR estimated using bias correction and accelerated 
bootstrapping with 100,000 replications [28]. Descriptive 
analysis was performed using R version 3.5.1 and the results 
were reported using mean, median, or percentage for point 
estimates and standard deviation or quartiles, as appropriate.

3 � Results

Over 10 years, 13,356 patients from 17 centers in Middle 
Eastern countries were registered with MSBase, with 84,138 
recorded visits, capturing a cumulative follow-up of 31,460 
patient-years. The following countries had participating 
centers: three centers in Egypt, two in Iran, one in Kuwait, 

of platform injectable treatments. The Middle East is an 
ethnically diverse region located between 12° and 42° of 
latitude and 35° and 54° of longitude and varying altitudes 
[1–3]. While the epidemiology, risk factors and clinical 
characteristics of MS in the Middle East have previously 
been described, the treatment landscape is relatively less 
investigated [4–17]. By accessing the MSBase registry [18, 
19], we examined the data recorded from Middle Eastern 
centers, and here we provide a descriptive overview of the 
clinical and treatment differences in the countries in this 
region. While registries such as MSBase enable researchers 
to aggregate data from all around the world, correct inter-
pretation of the data depends on in-depth understanding of 
the structure of the individual cohorts. The aim of this study 
was to provide a clinicodemographic overview of the cohorts 
of patients contributing to MSBase in the Middle East and 
describe DMT utilization in the different countries within 
the region.

2 � Methods and Materials

2.1 � Patients and Eligibility

MSBase is an expanding large observational registry of MS 
patients with participating centers in 38 countries and > 
76,000 patient records, which has been extensively discussed 
elsewhere [18]. All patients from MSBase centers within the 
Middle East (based on the definition used in the Global Bur-
den of Disease report [3]) who fulfilled the eligibility criteria 
were included. The eligibility criteria consisted of diagnosis 
of MS or clinically isolated syndrome based on the 2005 
or 2010 revised McDonald criteria [20–23], a minimum of 
one visit with recorded disability score, and availability of a 
minimum data set (consisting of demographic information, 
year of diagnosis and disease course).
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one in Lebanon, one in Oman, one in Saudi Arabia, seven 
in Turkey and one in the United Arab Emirates (UAE). As 
presented in Table 1, the duration of follow-up with MSBase 
was limited for the UAE, Iran and Egypt. Overall, the cohort 
of patients in the Middle East was young (median 36 years, 
quartiles 29–45) and was captured relatively early after the 
onset of MS (median < 10 years, quartiles 3–12). Fifty-four 
percent of the cohort had longitudinal follow-up; however, 
contribution of countries to the longitudinal follow-up was 
different. Saudi Arabian patients had the highest (73%) pro-
portion of longitudinal follow-up followed by Oman (70%). 
About 66% of the Turkish patients had longitudinal data 
followed by Lebanon and Kuwait at 63% and 61%, respec-
tively. Patients in Iran had a lower percentage of longitudinal 
follow-up at 37%, while in Egypt it decreased to roughly 
10%. In the UAE, the full cohort was represented cross-
sectionally. The median follow-up duration varied from 1.5 
to 4 years in different countries (Table 1).

Relapsing-remitting MS was the most prevalent disease 
course reported in all the countries with minor differences in 
the prevalence of the other phenotypes. No secondary pro-
gressive cases were recorded from Iran and Oman during the 
2017–2018 and 2015–2016 epochs, respectively. More details 
on demographics, disability, relapse and treatment utilization 
of patients captured during each epoch can be viewed in the 
electronic supplementary material (ESM; Tables S1–S5).

3.1 � Disease Outcomes

Generally, the cohorts had relatively mild disability in most 
epochs, except for Saudi Arabia, where the cohort was more 
disabled with a median EDSS of 4 (quartiles 1.5–6.4) and 
median MSSS of 3.8 (quartiles 2.2–6.4) for the non-progres-
sive phenotype (Tables S1–S2, see ESM). Disability status 
during the 2017–2018 epoch is shown in Table 2. We did 
not observe any trends in the EDSS of enrolled patients over 
the five epochs.

ARR during the 2017–2018 epoch was highest in Leba-
non (median 1.03, 95% CI 0.94–1.16) and Egypt (median 
1.02, 95% CI 0.89–1.24) and lowest in Saudi Arabia 
(median 0.70, 95% CI 0.58–0.95) and Kuwait (0.75, 95% 
CI 0.71–0.80). An increasing trend of ARR over the study 
period can be seen in the cohorts from some of the repre-
sented countries (Table 3 and S3 [see ESM]).

3.2 � Use of Disease‑Modifying Therapies

The treatment utilization landscape has significantly changed 
over the studied epochs in all countries as oral DMTs were 
introduced and were gradually adopted. In the most recent 
epoch, more patients were on DMTs with a substantial 
increase in utilization of oral and mAb treatments in com-
parison with the oldest epoch (Fig. 1).

During the 2017–2018 epoch, in Egypt, Iran and Saudi 
Arabia the injectable DMTs were far more commonly pre-
scribed, while fingolimod was only used by 12%, 16% and 
26% of the patients, respectively. In Turkey, 53% of the 
patients utilized injectable DMTs and oral DMTs accounted 
for 39% of the DMTs prescribed. In Kuwait and Lebanon, 
however, oral DMTs surpassed injectable DMTs at 45% and 
39% versus 17% and 33%, respectively. At 45%, Kuwait 
leads utilization of the oral DMTs, 27% of which was con-
tributed by fingolimod. Turkey and Lebanon have the highest 
utilization of oral DMTs after Kuwait at 39%, with fingoli-
mod as the most common oral therapy in both countries. 
Despite this similarity, these three countries are utilizing the 
other oral DMTs differently with dimethyl fumarate being 
the second most prescribed medication in Kuwait and Leba-
non while in Turkey teriflunomide is recorded almost twice 
as commonly as dimethyl fumarate.

The most recent data from Oman and the UAE were from 
2015 to 2017. In Oman, the injectable therapies accounted 
for 52% of the DMTs, while fingolimod and natalizumab 
were utilized at 37% and 11%, respectively. The UAE had 
the highest utilization of oral DMTs in the region from 2013 
to 2016 (55% in total, fingolimod accounting for 39%), 
which surpassed the use of the injectables in this country. 
However, the UAE cohort was small and the follow-up dura-
tion was limited (Tables 4; S4 and S5, see ESM).

mAbs were most utilized in Kuwait followed by Leba-
non. In the 2017–2018 epoch, 38% of patients recorded from 
Kuwait used mAbs (most commonly natalizumab, followed 
by ocrelizumab and rituximab) while the respective num-
ber for Lebanon was 29% (most commonly rituximab fol-
lowed by natalizumab). Meanwhile, in Iran and Egypt, mAbs 
were used by 4.4% and 1.8% of the patients, with rituximab 
being the most utilized mAb at 2.8% and 1.2%, respectively. 
Throughout the study period, only Turkey, Kuwait and the 
UAE utilized alemtuzumab while other countries have no 
record of using this DMT (Table S4).

Broadly immunosuppressive treatments steadily declined 
with a sharp drop from the 2013–2014 epoch to the 
2015–2016 epoch, and in the latest epoch < 1% of the patients 
used such treatments (Table 4 and Table S5, see ESM).

Patients from Turkey had access to the most diverse 
spectrum of DMTs over the study period and Turkey was 
the regional pioneer for participating in phase III investiga-
tional trials, which resulted in MSBase records of oral DMTs 
and ocrelizumab in this country before the other countries 
(Table S4 and S5, see ESM).

The majority of patients with secondary progressive 
multiple sclerosis (SPMS) were not receiving DMTs, with 
Kuwait and Egypt being the only exceptions where 76% and 
57% of SPMS patients received a DMT, respectively—most 
commonly natalizumab followed by ocrelizumab and fin-
golimod in Kuwait and interferon β-1a in Egypt (Table 5).
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Table 1   Pooled demographic information about the study cohorts

Egypt Iran Kuwait Lebanon Oman Saudi Arabia Turkey United Arab 
Emirates

Number of 
patients

1102 2358 1707 837 37 116 7021 178

Number of 
centers

3 2 1 1 1 1 7 1

Years with 
follow-up

2009–2018 2009–2018 2009–2018 2009–2018 2009–2017 2009–2018 2009–2018 2013–2016

Reported MS 
prevalence 
from lit-
erature (per 
100,000)

13.74 [29] 5.34–115.94 
[10, 30–34]

10.2, 85.05 
[4, 35]

20.01–60 [36] 1.2, 4 [37, 37] 25 [38] 33.9–101.4 
[7, 9, 
39–41]

54.7, 57.09 [42, 
43]

Proportion 
of the 
prevalent 
population 
captured by 
MSBase (%)

8.1 4.8 86.6 30.5 29.5 1.4 12.8 3.3

Female (%) 71 79 66 65 76 60 69 66
Age (y), 

median 
(quartiles)

31.4 (25.2–
37.6)

33.9 (28.2–
41.8

34.2 (27.9–
41.8)

37.2 (29.6–
48.1)

29.1 (25.5–
32.2)

33.8 
(28.7–40)

38 (30.5–
46.8)

34.1 (27.4–
40.40.7)

Age, n (%)
 Under 18 y 46 (4) 45 (2) 50 (3) 20 (2) 0 (0) 1 (1) 79 (1) 6 (3)
 18–35 y 718 (65) 1310 (56) 933 (55) 365 (44) 33 (89) 65 (56) 2950 (42) 99 (56)
 36–53 y 319 (29) 896 (38) 624 (37) 327 (39) 4 (11) 45 (39) 3208 (46) 71 (40)
 > 54 y 19 (2) 107 (4) 100 (6) 125 (15) 0 (0) 5 (4) 784 (11) 2 (1)

Cumulative 
MSBase 
follow-up 
(y)

305 2900 4310 1748 109 301 21,787 1

Patients with 
cross-sec-
tional data 
only, n (%)b

996 (90) 1496 (63) 669 (39) 306 (37) 11 (30) 31 (27) 2421 (34) 178 (100)

MSBase 
follow-up 
duration 
(y), median 
(quartiles)

0 (0–0.2) 0 (0–2.1) 2 (0–4.4) 1.8 (0.4–3.3) 3 (1–5.6) 2.9 (0.9–4) 2.8 (0.6–6.6) 0

Follow-up 
duration (y) 
in patients 
with longi-
tudinal data, 
median 
(quartiles)

1.5 (1.2–2.3) 3.0 (1.8–4.5) 3.9 (2.4–5.6) 3.0 (2–3.9) 4.4 (2.3–5.5) 3.4 (2.3–4.2) 4.3 (2.4–6.7) 0

Disease 
duration 
(y), median 
(quartiles)

4 (1.3–7.8) 5.1 (2–9.5) 6.4 (2.8–11.4) 7.1 (3.4–12.7) 3.7 (1.6–6) 7.3 (4.6–11.5) 7.2 (3.1–13.1) 7.5 (3.5–13.3)

EDSSa, 
median 
(quartiles), n

3 (1.5–5.5), 
600

2.5 (1–5.5), 
274

1.5 (1–2), 
1014

1.5 (1–3), 754 1 (1–2.3), 32 4 (1.5–6.5), 
58

1.5 (1–3.5), 
4568

1.5 (1–3.8), 138

 0–3.5, n (%) 360 (60) 181 (66) 866 (86) 614 (81) 30 (94) 27 (47) 3444 (75) 105 (76)
 4–5.5, n (%) 98 (16) 29 (11) 64 (6) 24 (3) 1 (3) 10 (17) 615 (14) 21 (15)
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Table 1   (continued)

Egypt Iran Kuwait Lebanon Oman Saudi Arabia Turkey United Arab 
Emirates

 6–9.5, n (%) 142 (24) 64 (23) 84 (8) 116 (16) 1 (3) 21 (36) 509 (11) 12 (9)
MSSS in non-

progressive 
cohort, 
median 
(quartiles), n

5.8 (2.9–8), 
563

3.5 (1–5.8), 
264

2.0 (1–3.7), 
985

2.3 (0.8–4.8), 
716

2.4 (2–3.9), 
26

4.3 (2.6–7.8), 
43

2.4 (0.7–4.8), 
4402

2.3 (1–4.8), 135

MSSS in 
primary pro-
gressive and 
progressive 
relapsing 
cohort, 
median 
(quartiles), n

5.9 (3.7–7.4), 
25

4.8 (2.7–6.6), 
10

2.9 (2–6.4), 9 0.8 (0.3–6), 
29

7.9 (7.4–9.2), 
9

5.1 (2.4–7), 
126

MS pheno-
type

1077 2356 1687 826 32 109 6968 176

CIS, n (%) 145 (13) 4 (0.2) 128 (7) 21 (2.5) 0 6 (6) 699 (10) 6 (3)
Relapsing 

remitting, n 
(%)

803 (75) 2285 (97) 1347 (79.8) 633 (76.6) 31 (97) 80 (73) 5293 (76) 149 (85)

Primary 
progressive, 
n (%)

21 (2) 53 (2.2) 60 (3.6) 32 (3.9) 0 5 (5) 277 (4) 0

Progressive 
relapsing, n 
(%)

24 (2) 14 (0.6) 5 (0.3) 11 (1.3) 1 (3) 8 (7) 85 (1) 1 (1)

Secondary 
progressive, 
n (%)

84 (8) 0 147 (8.7) 129 (15.7) 0 10 (9) 614 (9) 20 (11)

CIS clinically isolated syndrome, EDSS Expanded Disability Status Scale, MS multiple sclerosis, MSSS Multiple Sclerosis Severity Score
a The most recent EDSS not recorded within 30 days of a relapse was included
b Longitudinal follow-up was defined as > 1 year of follow-up

Table 2   Disability recorded during the 2017–2018 epoch

EDSS Expanded Disability Status Scale, MSSS Multiple Sclerosis Severity Score
a The latest EDSS recorded per patient within the epoch was utilized

Egypt (178) Iran (75) Kuwait (745) Lebanon (588) Saudi Arabia (38) Turkey (2890)

EDSSa, median (quar-
tiles)

2.5 (1.5–5.5) 3 (1.5–6) 1 (0–2) 1.5 (1–3) 4 (1.5–6.375) 1.5 (1–3)

 0–3.5, n (%) 118 (66) 44 (59) 643 (86) 480 (82) 18 (47) 2245 (78)
 4–5.5, n (%) 25 (14) 8 (11) 44 (6) 20 (3) 6 (16) 388 (13)
 6–9.5, n (%) 35 (20) 23 (31) 58 (8) 88 (15) 14 (37) 257 (9)

MSSS in primary pro-
gressive and progres-
sive relapsing cohort, 
median (quartiles), n

6.4 (4.7–7.2), 4 4.8 (3.4–6.4), 4 2.5 (2.1–5.2), 6 1.1 (0.3–5.9), 25 7.5 (6.1–9.1), 7 3.6 (2–5.9), 70

MSSS in non-progres-
sive cohort, median 
(quartiles), n

5.0 (2.4–7.1), 174 3.7 (1.9–6.3), 71 1.8 (0.9–2.8), 731 2.1 (0.7–4.4), 555 3.8 (2.2–6.4), 26 2.0 (0.6–4.3), 2796
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4 � Discussion

This study aimed to provide a descriptive overview of 
patients with MS in the Middle East using the data col-
lected through the multinational MSBase registry between 
2009 and 2018. Egypt, Iran, Kuwait, Lebanon, Oman, Saudi 
Arabia, Turkey and the UAE had participating centers in 
MSBase during the defined study period. We have shown 

that, with the exception of Saudi Arabia, the studied cohorts 
from the Middle East follow the known global epidemiology 
of MS, with a typical representation of women (60–79%) 
and an overall tendency to be affected by a relatively mild 
disability. We have observed marked variability in prescrip-
tion practices of MS therapies, with Kuwait assuming the 
most proactive approach.

The number of participating centers in different coun-
tries varied from one center (Kuwait, Lebanon, Oman, Saudi 

Table 3   Annualized relapse rate in the 2017–2018 epoch

a Crude, bias-corrected and accelerated bootstrapped 95% confidence interval

Egypt (3) Kuwait (206) Lebanon (75) Saudi Arabia (7) Turkey (994)

Annualized relapse rate, median 1.02 0.75 1.03 0.70 0.94
95% CIa 0.89–1.24 0.71–0.80 0.94–1.16 0.58–0.95 0.92–0.97
Total number of relapses 40 235 100 8 1359
Total duration of follow-up (y) 39.23 313.71 97.27 11.37 1441.62

Fig. 1   Treatment utilization in the Middle East over the study period (2009–2018). DMT disease-modifying treatment, MAbs monoclonal anti-
bodies

Table 4   Treatment utilization in the Middle East in the 2017–2018 epoch by categories

DMTs disease-modifying therapies
a Data are presented as n (%)

Treatmentsa Egypt (170) Iran (250) Kuwait (1071) Lebanon (623) Saudi Arabia (61) Turkey (4057)

Broad immunosuppressants 1 (0.6) 1 (0.4) 0 0 0 14 (0.3)
Injectable DMTs 146 (85.9) 197 (78.8) 184 (17.2) 203 (32.6) 39 (63.9) 2164 (53.3)
Monoclonal antibodies 3 (1.8) 11 (4.4) 405 (37.8) 180 (28.9) 6 (9.8) 290 (7.1)
Oral DMTs 20 (11.8) 41 (16.4) 482 (45) 240 (38.5 16 (26.2) 1579 (38.9)
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Arabia and the UAE) to seven (Turkey). Generally, in less 
populated countries, MSBase is capturing a higher percent-
age of the country’s MS population, which can be due to 
fewer MS patients as well as provision of central MS care. 
For example, the participating center in Kuwait is captur-
ing approximately 87% of the patients living with an MS 
diagnosis. In Lebanon and Oman, approximately 30% of the 
MS population is captured through the sole participating 
center. In contrast, the UAE has a medium prevalence of 
MS and a population of < 10 million; however, the MSBase 
cohort is representative of < 5% of the country’s MS popu-
lation. In countries with a greater population that is more 
widely dispersed, the MSBase coverage of the MS popula-
tion is considerably lower. For example, in Turkey with a 
population of > 80 million in 2018 and seven participating 
centers, the captured cohort represents approximately 13% 
of the whole MS population. Similarly, Egypt and Iran are 
populous countries with three and two participating centers 
respectively, where MSBase is capturing approximately 8% 
and 5% of the prevalent MS.

The proportions of patients with longitudinal follow-up 
varied markedly among the represented countries, rang-
ing from 73% in Saudi Arabia to 0% in the UAE. In five 
countries, at least 60% of the eligible patients had recorded 
longitudinal data. The scarcity of longitudinal follow-up 
and the differences in the duration of follow-up resulted in 
heterogenous patterns in the cohort characteristics. As it has 
been noted previously, timely diagnosis of MS depends on 
the availability of diagnostic tools such as magnetic reso-
nance imaging, and the access to these tools has improved 
in the Middle East over the last decade [10]. For example, 
while an increasing trend in disease duration can be seen 

for most countries over the study epochs, the trend is not 
reflected in age or MSSS. This phenomenon may be related 
to the improved diagnostic standards over the last decade, 
which resulted in earlier detection of MS. The trends in ARR 
show differing patterns between countries and over time. 
This diversity may, in part, be due to the influence of newly 
registered patients, which is more accentuated in countries 
that lack longitudinal follow-up. In Saudi Arabia, Kuwait, 
Lebanon and Turkey, where relatively more longitudinal fol-
low-up is captured, the median ARR ranges between 0.7 and 
1. In Kuwait, ARR shows an unusual tendency to increase 
over time; this may be due to a shift in the cohort towards 
patients with more active disease being referred to the spe-
cialist MS center, or improved reporting of relapses due to 
implementation of clearer definitions of relapse. Contrary 
to this pattern, disability among the patients with relapsing 
MS from Kuwait shows a decreasing trend over time that is 
more accentuated in MSSS than the EDSS (Tables S1 and 
S3 in the ESM).

The cohort from Saudi Arabia showed the highest per-
centage of patients with progressive disease phenotypes 
across all the studied epochs. This was reflected in higher 
disability and, expectedly, not relapse rate. This most likely 
reflects differences in regional practices in enrolment of 
patients with progressive MS in registries. The treatment 
landscape in Saudi Arabia, however, shows continued uti-
lization of platform injectables for most patients over the 
last decade. Similarly, in a recent report by Yamout and col-
leagues, it is shown that platform injectables are used in 
more than half of patients in the Middle East and North 
Africa region [44]. The rapid change in the population struc-
ture might impact the ability of healthcare systems to adjust 

Table 5   Treatment utilization in patients with SPMS in the 2017–2018 epoch

DMT disease-modifying therapy, IM intramuscular, SC subcutaneous
a Data are presented as n (%)

Treatmentsa Egypt (21) Kuwait (66) Lebanon (88) Saudi Arabia (5) Turkey (260)

Interferon β-1a IM 1 (0.4)
Interferon β-1b 3 (14.3) 2 (2.3) 3 (1.2)
Interferon β-1a SC 4 (19) 2 (3) 4 (4.5) 3 (1.2)
Glatiramer acetate 13 (5)
Mitoxantrone 1 (0.4)
Teriflunomide 2 (2.3) 14 (5.4)
Dimethyl fumarate 2 (3) 3 (3.4) 6 (2.3)
Fingolimod 2 (9.5) 7 (10.6) 4 (4.5) 1 (20) 29 (11.2)
Natalizumab 1 (4.8) 18 (27.3) 4 (4.5) 5 (1.9)
Rituximab 2 (9.5) 8 (12.1) 18 (20.5) 5 (1.9)
Ocrelizumab 11 (16.7) 37 (14.2)
Alemtuzumab 2 (3)
Investigational agents 3 (1.2)
Non-DMT medications 9 (42.9) 16 (24.2) 51 (58) 4 (80) 140 (53.8)
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provision of medical services, as the World Bank report has 
shown that the population in the Middle East has grown by 
50% during 2000–2020, with the highest growth in the age 
range of 25–65 years [45].

Globally, highly effective DMTs myParahave become 
more frequently prescribed over the last decade. We 
observed a similar shift in the Middle East, even though 
the magnitude of this shift has been slower than in Europe, 
Australia and North America, and it has varied substantially 
among the individual countries. We found that mAbs were 
more utilized in countries with a higher income, which could 
be driven by the out-of-pocket costs imposed on patients, 
which are higher in Egypt and Iran than in Turkey [45]. It 
must be noted that in countries with a lower gross domestic 
product per capita such as Egypt and Iran, this shift tends to 
occur at a slower rate. Separately, the influx of refugees flee-
ing from regional conflicts might contribute to the ability of 
host countries to provide reimbursement for more expensive 
DMTs and it might also affect provision of DMT to refugee 
patients who would benefit from treatment [46].

Engaging in interventional clinical research can be 
another marker of a proactive approach towards treatment 
and Turkey has been the regional leader in participating in 
phase III clinical trials and in adopting oral therapies over 
the past decade (Table S4, see ESM). Moreover, the differ-
ence in healthcare practices and policies is reflected in the 
variability of DMT utilization in patients with SPMS. In 
Kuwait, most patients with SPMS have retained access to 
DMTs (largely high efficacy treatments) in the latest epoch 
(Table 5).

5 � Limitations

This study utilized the data registered by MSBase centers 
from 2009 until the end of 2018. We have used the data from 
these centers as samples of populations from the represented 
Middle Eastern countries. The MSBase centers, however, 
might not be representative of the populations with MS in 
the included countries and the broader geographical region 
(Table 1). This may contribute to selection bias when com-
paring the studied cohorts to the known epidemiology of 
MS (such as in Saudi Arabia). Moreover, some countries 
within the geographic Middle East were not represented in 
MSBase, such as Qatar, Bahrain, Iraq and Jordan. The preva-
lence of MS reported in these countries ranges from 39 per 
100,000 in Jordan [47] to 65 per 100,000 in Qatar [15]. Gen-
der ratio and clinical characteristics also differ between these 
countries with a relatively less pronounced gender gap in 
Qatar and more motor symptoms at presentation in Jordan.

The follow-up duration recorded in MSBase for most of 
the countries within the region was relatively short, limiting 
our ability to explore longitudinal changes in disability and 

relapse rates. There might be differences in the assessment 
of EDSS and relapse reporting, although this issue has been 
mitigated by implementing Neurostatus accreditation at the 
participating centers—which has been shown to improve 
inter-rater agreement [24]—and by encouraging the use of 
a unified definition of relapse as per the MSBase Study Pro-
tocol. MRI and paraclinical data were recorded scarcely and 
inconsistently, which limits the ability to provide a complete 
description of the cohorts.

6 � Conclusion

Clinical practices, including prescription of DMTs and 
inclusion of patients in MS registries, vary widely across 
the Middle East. There has been a consistent shift from 
injectable therapies to the more potent oral therapies and 
mAbs, at least at tertiary academic centers. Academic cent-
ers in some of the countries are likely to drive the more 
proactive approach to diagnostics and treatment of MS. Fur-
ther epidemiological research of more inclusive cohorts is 
needed, especially with focus on the differences in care for 
MS patients in the regional and rural areas of the Middle 
Eastern countries.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40263-​021-​00833-w.

Declarations 

Funding  No financial support was utilized in the study design, data 
gathering, analysis and writing of this manuscript.

Conflicts of interest  The MSBase Foundation acknowledges financial 
contributions to support the MSBase Registry from Biogen, Novartis, 
Merck, Roche and Sanofi Genzyme. NM has received compensation 
for consulting services from Actoverco Pharmaceuticals. RA received 
honoraria as a speaker and for serving on scientific advisory boards 
from Bayer, Biogen, GSK, Merck, Novartis, Roche and Sanofi-Gen-
zyme. MT received travel grants from Novartis, Bayer-Schering, 
Merck and Teva; has participated in clinical trials by Sanofi Aventis, 
Roche and Novartis. CB received conference travel support from Bio-
gen, Novartis, Bayer-Schering, Merck and Teva; has participated in 
clinical trials by Sanofi Aventis, Roche and Novartis. AA received 
personal fees and speaker honoraria from Teva, Merck, Biogen - Gen 
Pharma, Roche, Novartis, Bayer, Sanofi-Genzyme; received travel and 
registration grants from Merck, Biogen - Gen Pharma, Roche, Sanofi-
Genzyme and Bayer. TK served on scientific advisory boards for BMS, 
Roche, Sanofi Genzyme, Novartis, Merck and Biogen, a steering com-
mittee for Brain Atrophy Initiative by Sanofi Genzyme, received con-
ference travel support and/or speaker honoraria from WebMD Global, 
Novartis, Biogen, Sanofi-Genzyme, Teva, BioCSL and Merck and re-
ceived research or educational event support from Biogen, Novartis, 
Genzyme, Roche, Celgene and Merck. SSH, CM, SO, VSH, BY, RT, 
RK, SH, AS, JI and TAH declare no conflicts of interest.

Ethics approval  This research was conducted in accordance with 
the World Medical Association Declaration of Helsinki and was 

https://doi.org/10.1007/s40263-021-00833-w


1105Clinicodemographics of MS Cohorts in the Middle East

approved by Melbourne Health Human Research Ethics Commit-
tee (2006.044) and local ethics committees in participating centers 
(unless exemption granted by the local regulations). MSBase is reg-
istered with WHO International Clinical Trials Registry Platform (ID 
ACTRN12605000455662). All participants have provided written or 
verbal consent to be registered in MSBase. Only pseudonymized non-
identifiable data was utilized for the purpose of this study.

Availability of data and material  The data analyzed in this study are 
the property of the individual contributing centers. They can be made 
available upon reasonable request for the purpose of replication of the 
analyses included in this study and at the discretion of the principal 
investigators.

Code availability  Available upon request.

Consent for publication  Not applicable.

Author contributions  NM, SS, CM and TK designed, analyzed and 
drafted the manuscript. RA, SO, VS, MT, CB, BY, RT, RK, SH, 
AS, AA, JI, TAH revised the manuscript.All authors have read and 
approved the submitted manuscript.

References

	 1.	 Esman MJ, Rabinovich I. Ethnicity, Pluralism, and the State in the 
Middle East [Internet]. Cornell University Press; 1988. https://​doi.​
org/​10.​7591/j.​ctvr7​f5dw.

	 2.	 Online Latitude and Longitude Finder [Internet]. https://​latit​udelo​
ngitu​de.​org/. Accessed 30 Apr 2021.

	 3.	 Wallin MT, Culpepper WJ, Nichols E, Bhutta ZA, Gebrehiwot TT, 
Hay SI, et al. Global, regional, and national burden of multiple 
sclerosis 1990–2016: a systematic analysis for the Global Burden 
of Disease Study 2016. Lancet Neurol. 2019;18:269–85.

	 4.	 Alroughani R, Ahmed S, Behbahani R, Khan R, Thussu A, Alex-
ander K, et al. Increasing prevalence and incidence rates of mul-
tiple sclerosis in Kuwait. Mult Scler J. 2014;20:543–7. 

	 5.	 Etemadifar M, Sajjadi S, Nasr Z, Firoozeei TS, Abtahi SH, Akbari 
M, et al. Epidemiology of multiple sclerosis in iran: a systematic 
review. Eur Neurol. 2013;70:356–63.

	 6.	 Heydarpour P, Mohammad K, Yekaninejad MS, Elhami SR, 
Khoshkish S, Sahraian MA. Multiple sclerosis in Tehran, Iran: A 
joinpoint trend analysis. Mult Scler J. 2014;20:512.

	 7.	 Türk Börü Ü, Duman A, Kulualp AŞ, Güler N, Taşdemir M, 
Yılmaz Ü, et al. Multiple sclerosis prevalence study The compari-
son of 3 coastal cities, located in the black sea and mediterranean 
regions of Turkey. Medicine (Baltimore). 2018;97:e12856.

	 8.	 Çelik Y, Birgili Ö, Kiyat A, Güldiken B, Özkan H, Yilmaz H, et al. 
Prevalence of multiple sclerosis in the metropolitan area of Edirne 
city, Turkey. Balkan Med J. 2011;28:193–6.

	 9.	 Heydarpour P, Khoshkish S, Abtahi S, Moradi-Lakeh M, Sahraian 
MA. Multiple sclerosis epidemiology in Middle East and North 
Africa: a systematic review and meta-analysis. Neuroepidemiol-
ogy. 2015;44:232–44.

	10.	 Al Tahan AM, Alsharoqi I, Bohlega SA, Dahdaleh M, Daif A, 
Deleu D, et al. Characteristics of multiple sclerosis in the Middle 
East with special reference to the applicability of international 
guidelines to the region. Int J Neurosci. 2014;124:635–41.

	11.	 Abdollahpour I, Nedjat S, Mansournia MA, Eckert S, Weinstock-
Guttman B. Infectious exposure, antibiotic use, and multiple scle-
rosis: A population-based incident case-control study. Acta Neurol 
Scand. 2018;138:308–14.

	12.	 Abbasi M, Nabavi SM, Fereshtehnejad SM, Jou NZ, Ansari I, 
Shayegannejad V, et al. Multiple sclerosis and environmental risk 
factors: a case-control study in Iran. Neurol Sci. 2017;38:1941–51.

	13.	 Tharakan J, Chand P, Jacob PC. 3–31-26 Multiple sclerosis 
in Oman: Clinical and epidemiological study. J Neurol Sci. 
1997;150:S188.

	14.	 Akhtar N, Elsetouhy A, Deleu D, Kamran S, Alhail H, Elalamy 
O, et al. Newly diagnosed multiple sclerosis in state of Qatar. Clin 
Neurol Neurosurg. 2013;115:1333–7.

	15.	 Deleu D, Mir D, Al Tabouki A, Mesraoua R, Mesraoua B, Akhtar 
N, et al. Prevalence, demographics and clinical characteristics of 
multiple sclerosis in Qatar. Mult Scler J. 2013;19:816–9.

	16.	 Yamout B, Itani S, Arabi A, Hamzeh D, Yaghi S. Prognos-
tic factors of multiple sclerosis in Lebanon. Int J Neurosci. 
2010;120:206–10.

	17.	 Yamout B, Barada W, Tohme RA, Mehio-Sibai A, Khalifeh R, El-
Hajj T. Clinical characteristics of multiple sclerosis in Lebanon. J 
Neurol Sci. 2008;270:88–93.

	18.	 Butzkueven H, Chapman J, Cristiano E, Grand’Maison F, Hoff-
mann M, Izquierdo G, et al. MSBase: An international, online 
registry and platform for collaborative outcomes research in mul-
tiple sclerosis. Mult Scler. 2006;12:769–74.

	19.	 Kalincik T, Butzkueven H. The MSBase registry: Informing clini-
cal practice. Mult Scler J. 2019;25(14):1828–34.

	20.	 Polman CH, Reingold SC, Edan G, Filippi M, Hartung H-P, Kap-
pos L, et al. Diagnostic criteria for multiple sclerosis: 2005 revi-
sions to the “McDonald Criteria.” Ann Neurol. 2005;58:840–6.

	21.	 Polman CH, Reingold SC, Banwell B, Clanet M, Cohen JA, Filippi 
M, et al. Diagnostic criteria for multiple sclerosis: 2010 Revisions 
to the McDonald criteria. Ann Neurol. 2011;69:292–302.

	22.	 Thompson AJ, Banwell BL, Barkhof F, Carroll WM, Coetzee T, 
Comi G, et al. Diagnosis of multiple sclerosis: 2017 revisions of 
the McDonald criteria. Lancet Neurol. 2018;17:162–73.

	23.	 Lublin FD, Reingold SC, Cohen JA, Cutter GR, Thompson AJ, 
Wolinsky JS, et al. Defining the clinical course of multiple scle-
rosis. Neurology. 2014;83(3):278–86.

	24.	 D’Souza M, Yaldizli Ö, John R, Vogt DR, Papadopoulou A, 
Lucassen E, et al. Neurostatus e-scoring improves consistency of 
expanded disability status scale assessments: a proof of concept 
study. Mult Scler J. 2017;23:597–603.

	25.	 Schumacher GA, Beebe G, Kibler RF, Kurland LT, Kurtzke JF, 
McDowell F, et al. Problems of experimental trials of therapy in 
multiple sclerosis: report by the panel on the evaluation of experi-
mental trials of therapy in multiple sclerosis. Ann N Y Acad Sci. 
1965;122:552–68.

	26.	 Roxburgh RHSR, Seaman SR, Masterman T, Hensiek AE, Sawcer 
SJ, Vukusic S, et al. Multiple sclerosis severity score: Using dis-
ability and disease duration to rate disease severity. Neurology. 
2005;64:1144–51.

	27.	 Zhou Y, Claflin SB, Stankovich J, van der Mei I, Simpson S, 
Roxburgh RH, et al. Redefining the multiple sclerosis severity 
score (MSSS): the effect of sex and onset phenotype. Mult Scler 
J. 2019;00:1–10.

	28.	 Martinez WL, Martinez AR. Computational Statistics Handbook 
with MATLAB, Second Edition (Chapman & Hall/Crc Computer 
Science & Data Analysis). Chapman & Hall/CRC; 2007.

	29.	 El Tallawy HNA, Farghaly WMA, Rageh TA, Shehata GA, Badry 
R, Metwally NA, et al. Door-to-door survey of major neurological 
disorders (project) in Al Quseir City, Red Sea Governorate. Egypt 
Neuropsychiatr Dis Treat. 2013;9:767–71.

	30.	 Ghandehari K, Riasi HR, Nourian A, Boroumand AR. Preva-
lence of multiple sclerosis in north east of Iran. Mult Scler. 
2010;16:1525–6.

	31.	 Mousavizadeh A, Dastoorpoor M, Naimi E, Dohrabpour K. 
Time-trend analysis and developing a forecasting model for the 

https://doi.org/10.7591/j.ctvr7f5dw
https://doi.org/10.7591/j.ctvr7f5dw
https://latitudelongitude.org/
https://latitudelongitude.org/


1106	 N. Moradi et al.

prevalence of multiple sclerosis in Kohgiluyeh and Boyer-Ahmad 
Province, southwest of Iran. Public Health. 2018;154:14–23. 

	32.	 Kazemi V, Sarmadi M, Tatari M, Naja F, Esmaeili A, Hadei 
M. Epidemiology of Multiple Sclerosis in Torbat-e Heydarieh 
(Northeast of Iran) during 1982–2016. Multiple Scler Related 
Disord. 2018;24:184–9.

	33.	 Etemadifar M, Abtahi SH, Akbari M, Murray RT, Ramagopalan 
SV, Fereidan-Esfahani M. Multiple sclerosis in Isfahan, Iran: an 
update. Mult Scler J. 2014;20:1145–7.

	34.	 Eskandarieh S, Nedjat S, Abdollahpour I, Moghadasi AN, Azimi 
AR, Sahraian MA. Comparing epidemiology and baseline char-
acteristic of multiple sclerosis and neuromyelitis optica: a case-
control study. Mult Scler Relat Disord. 2017;12:39–43. 

	35.	 Al-Din ASN, Khogali M, Poser CM, Al-Nassar KE, Shakir R, 
Hussain J, et al. Epidemiology of multiple sclerosis in Arabs in 
Kuwait: A comparative study between Kuwaitis and Palestinians. 
J Neurol Sci. 1990;100:137–41.

	36.	 Atlas of MS 2013 [Internet]. Mult. Scler. Int. Fed. 2013. http://​
www.​msif.​org/​wp-​conte​nt/​uploa​ds/​2014/​09/​Atlas-​of-​MS.​pdf. 
Accessed 30 Apr 2021.

	37.	 Tharakan JJ, Chand RP, Poovathoor CJ. Multiple sclerosis in 
Oman. Neuroscience. 2005;10:225.

	38.	 Daif AK, Al-Rajeh S, Awada A, Al Bunyan M, Ogunniyi A, 
AbdulJabar M, et al. Pattern of presentation of multiple sclerosis 
in Saudi Arabia: analysis based on clinical and paraclinical fea-
tures. Eur Neurol [Internet]. 1998;39:182–6. https://​doi.​org/​10.​
1159/​00000​7931.

	39.	 Börü ÜT, Alp R, Sur H, Gül L. Prevalence of multiple sclerosis 
door-to-door survey in Maltepe, Istanbul. Turkey Neuroepidemiol-
ogy. 2006;27:17–21.

	40.	 Türk Börü Ü, Taşdemir M, Güler N, Dilaver Ayık E, Kumaş A, 
Yıldırım S, et al. Prevalence of multiple sclerosis: door-to-door 
survey in three rural areas of coastal black sea regions of Turkey. 
Neuroepidemiology. 2011;37:231–5.

	41.	 Alp R, Ilhan Alp S, Planci Y, Yapici Z, Türk BÜ. The preva-
lence of multiple sclerosis in the north Caucasus region of tur-
key: door-to-door epidemiological field study. Noropsikiyatri Ars. 
2012;49:272–5.

	42.	 Inshasi J, Thakre M. Prevalence of multiple sclerosis in Dubai. 
United Arab Emirates Int J Neurosci. 2011;121:393–8.

	43.	 Schiess N, Huether K, Fatafta T, Fitzgerald KC, Calabresi PA, 
Blair I, et al. How global MS prevalence is changing: a retrospec-
tive chart review in the United Arab Emirates. Mult Scler Relat 
Disord. 2016;9:73–9.

	44.	 Yamout BI, Assaad W, Tamim H, Mrabet S, Goueider R. Epide-
miology and phenotypes of multiple sclerosis in the Middle East 
North Africa (MENA) region. Mult Scler J - Exp Transl Clin. 
2020;6(1):2055217319841881–2055217319841881.

	45.	 The World Bank. Fairness and accountability: engaging in health 
systems in the Middle East and North Africa. 2015;1–67. http://​
www-​wds.​world​bank.​org/​exter​nal/​defau​lt/​WDSCo​ntent​Server/​
WDSP/​IB/​2013/​10/​09/​00035​6161_​20131​00915​2447/​Rende​
red/​PDF/​81723​0WP0P​12940​Box03​79842​B00PU​BLIC0.​pdf. 
Accessed 30 Apr 2021.

	46.	 Zeineddine MM, Yamout BI. Treatment of multiple sclerosis in 
special populations: the case of refugees. Mult Scler J Exp Transl 
Clin [Internet]. 2020;6:2055217319848466. https://​doi.​org/​10.​
1177/​20552​17319​848466.

	47.	 El-Salem K, Al-Shimmery E, Horany K, Al-Refai A, Al-Hayk K, 
Khader Y. Multiple sclerosis in Jordan: A clinical and epidemio-
logical study. J Neurol. 2006;253:1210–6.

Authors and Affiliations

Nahid Moradi1,2 · Sifat Sharmin1,2 · Charles Malpas1,2 · Serkan Ozakbas3 · Vahid Shaygannejad4 · Murat Terzi5 · 
Cavit Boz6 · Bassem Yamout7 · Recai Turkoglu8 · Rana Karabudak9 · Sherif Hamdy10 · Aysun Soysal11 · Ayşe Altıntaş12 · 
Jihad Inshasi13 · Talal Al‑Harbi14 · Raed Alroughani15 · Tomas Kalincik1,2   · MSBase Study Group

1	 Department of Medicine, CORe, University of Melbourne, 
Melbourne, Victoria, Australia

2	 Department of Neurology, MS Centre, Royal Melbourne 
Hospital, Level 4 East, Grattan Street, Parkville, 
Victoria 3050, Australia

3	 Dokuz Eylul University, Konak, Izmir, Turkey
4	 Isfahan University of Medical Sciences, Isfahan, Iran
5	 Medical Faculty, Mayis University, Samsun, Turkey
6	 KTU Medical Faculty, Farabi Hospital, Trabzon, Turkey
7	 Nehme and Therese Tohme Multiple Sclerosis Center, 

American University of Beirut Medical Center, Beirut, 
Lebanon

8	 Haydarpasa Numune Training and Research Hospital, 
Istanbul, Turkey

9	 Department of Neurology, Faculty of Medicine, Hacettepe 
University, Ankara, Turkey

10	 Department of Neurology, Kasr Al Ainy MS Research Unit 
(KAMSU), Cairo University, Cairo, Egypt

11	 Bakirkoy Education and Research Hospital for Psychiatric 
and Neurological Diseases, Istanbul, Turkey

12	 Neurology Department, School of Medicine, Koç University, 
Istanbul, Turkey

13	 Rashid Hospital, Dubai, United Arab Emirates
14	 Neurology Department, King Fahad Specialist 

Hospital-Dammam, Khobar, Saudi Arabia
15	 Division of Neurology, Department of Medicine, Amiri 

Hospital, Sharq, Kuwait

http://www.msif.org/wp-content/uploads/2014/09/Atlas-of-MS.pdf
http://www.msif.org/wp-content/uploads/2014/09/Atlas-of-MS.pdf
https://doi.org/10.1159/000007931
https://doi.org/10.1159/000007931
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2013/10/09/000356161_20131009152447/Rendered/PDF/817230WP0P12940Box0379842B00PUBLIC0.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2013/10/09/000356161_20131009152447/Rendered/PDF/817230WP0P12940Box0379842B00PUBLIC0.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2013/10/09/000356161_20131009152447/Rendered/PDF/817230WP0P12940Box0379842B00PUBLIC0.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2013/10/09/000356161_20131009152447/Rendered/PDF/817230WP0P12940Box0379842B00PUBLIC0.pdf
https://doi.org/10.1177/2055217319848466
https://doi.org/10.1177/2055217319848466
http://orcid.org/0000-0003-3778-1376

	Utilization of Multiple Sclerosis Therapies in the Middle East Over a Decade: 2009–2018
	Abstract
	Background 
	Objectives 
	Methods 
	Results 
	Conclusion 

	1 Introduction
	2 Methods and Materials
	2.1 Patients and Eligibility
	2.2 Study Outcomes
	2.3 Analysis

	3 Results
	3.1 Disease Outcomes
	3.2 Use of Disease-Modifying Therapies

	4 Discussion
	5 Limitations
	6 Conclusion
	References




