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We have reviewed the clinical literature with reference to the local applicability of guidelines for the diagnosis and
management of multiple sclerosis (MS) in the Middle East. There is a substantial burden of MS in the region: the
prevalence of the disease appears to have increased markedly in recent decades, with a faster rate of increase
in female vs. male patients. The aetiology and presentation of MS appears to be broadly similar in the Middle
East to that in other regions. Interferon-g is the most commonly used treatment for MS in the Middle East, as
elsewhere, although it is unclear to what extent economic constraints act as a barrier to accessing this treatment.
Similarly, limited available data suggest that the availability of MRI scanners appears to be lower in the Middle
East than in more developed nations. Little is known concerning other potential barriers to treatment. There is a
need for further research on aspects of management of MS beyond the pharmacological aspects of treatment to
assess fully the potential barriers to the adoption of international guidelines for the diagnosis and management
of the disease in the Middle East.
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Introduction
Received 1 October 2013; revised 11 November 2013; accepted 11 November . . X .
2013. Recent reports, described elsewhere in this article, have
c . Abdulrahman M. Al Tahan, MD, FAAN, FRCP (London) identified a substantial burden of multiple sclerosis
orrespondence: ulranman . anan, y 5 onaon), . . . . .
Dalla Hospital, Mursalat, PO Box 85323, Riyadh 11691, Kingdom of Saudi (MS) n counFrles within the Mlddle East. We have
Arabia. E-mail: atahan@ksu.edu.sa set out to provide an overview of available data on the
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epidemiology, risk factors, clinical presentation, and
management of MS in this region, including consider-
ation of similarities or differences between this region
and other countries. Further, we consider to what extent
these data support the applicability of the latest interna-
tional guidelines for the diagnosis and management of
MS or/clinically isolated syndrome [CIS]) in the Mid-
dle East In this way we could identify potential barri-
ers to the deployment of guideline-driven care in these
countries.

Methods

Initially, a search of PubMed (no predefined search pe-
riod) was conducted using the following search terms:
(“multiple sclerosis” OR “clinically isolated syndrome”
OR CIS) AND (Jordan OR “Saudi Arabia” OR KSA
OR “United Arab Emirates” OR UAE OR Kuwait
OR Sudan OR Palestine OR Lebanon OR Qatar OR
Bahrain OR Egypt OR Tunisia OR Morocco OR Libya
OR Iran OR Iraqg OR Yemen OR Oman OR Algeria OR
Turkey). This search was intentionally broad and pro-
vided 1711 hits, which were reviewed manually for stud-
ies considered relevant to the objectives of this study,
essentially epidemiology and guideline-driven care for
MS in Middle Eastern countries. Nationally representa-
tive surveys were preferred; however, as such data were
scarce, other material relating to the epidemiology, na-
ture and management of MS were included. Excluded
hits were those considered not relevant to MS care in
the Middle East per se. The final list of references quoted
represents the authors’ choice of material most relevant
to the subject of this narrative review.

We did not seek to define the Middle East in pre-
cise geographical terms; data from Turkey were also in-
cluded (see above). Additional manuscripts were also
identified from reference lists, or authors’ reference
collections. The websites of international organisations
such as the World Health Organisation (WHO) or Or-
ganisation for Economic Cooperation and Development
(OECD) were also searched for information relating to
healthcare resources in Middle Eastern countries.

Overview of CIS/MS in the Middle East

Epidemiology

It was believed until recently that the prevalence of MS
was low in the Middle East [1]; for example, a study
from Oman found a prevalence 0f 4/100 000 population,
and described this figure as typical of the region [2].
More recent data have suggested a much higher preva-
lence of MS in the region and it has been necessary to
re-evaluate the burden of MS in the Middle East (Table
1) [3-18]. Examination of the prevalence estimates in

Table 1. Estimates of the prevalence of MS in the Middle East.

Prevalence per

No. of 100 000 inhabitants
Region cases (year([s] studied) Ref.
Iran 8146 52 (2002-2008) [3]&
8026 51 (2009) (418t
1718 44 (2003-2006) [5]&1
3522 73 (2003-2010) [6]18*
Iraq 1599 3 (1967-1969) [10]
Jordan 131 20 (1992-1993) [91f
224 38 (2004-5) (81
Kuwait 338 31 (2000 [Kuwaitis]) [11]f
201 31 (1993-2000) [12)
Libya 21 6(1983) [15]8
Oman 30 4 (1990-2000) [21f
Palestine 1312 35 (1992-1993) [91f
201° 42 (1993-2000) [12)
63 24 (2000)° [13]8
Qatar 154 65 (2010) [16])
Saudi Arabia 89 25 (2010) [14]f
Turkey 27  41-61 (2000)4 [17]8
33 101 (2000)¢ [18]8
United Arab Emirates 284 55 (2000-2007) [nf

2Approximate range of estimates from different regions of Iran.
Living in PIsrael, “Jordan, YKuwait (overall study population
shown in number of patients). Survey conducted in 4rural ar-
eas or ‘urban Istanbul. All analyses were case-based. Derivation
of cohorts: fclinic-based; gbased on a region within a country;
hpopulation-based; idata from analysis of a local MS society; jna-
tional prevalence estimate.

Table 1 suggests a trend of increasing prevalence at later
time points.

Although differences between survey methodology
and populations included could complicate the interpre-
tation of later vs. earlier prevalence of MS, data from
within the same region over time confirm the sharply
increasing prevalence of MS in the region. For exam-
ple, the prevalence of MS almost doubled in the Isfahan
region of Iran between 2004/5 and 2010, rising from
36 to 73 per 100.000 (Fig. 1) [6, 19]. A similar trend

80 4
70 1
60 -
50 1
40 -
30 A
20 -
10 4
n_

Prevalence per 100,000

2004-5 2003-6 2010

Year

Figure 1. Increasing prevalence of multiple scle-
rosis in the Isfahan region of Iran Drawn from
data presented in refs. [6,19].
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Figure 2. Increasing prevalence of multiple sclerosis in Kuwait ac-
cording to gender and Kuwaiti versus non-Kuwaiti origin drawn
from data presented in ref. [11].

was documented in an earlier study from Kuwait, which
also noted that the prevalence of MS increased markedly
among people of Kuwaiti origin, rather than those of
non-Kuwaiti origin, with a significant increase in preva-
lence for women compared with men (Fig. 2) [11]. This
study highlights some distinctive features of the popula-
tions of Middle Eastern countries, for example the high
proportion of migrant workers and the relatively young
population (65% of the population were aged less than
25 years) [11]. Data from other countries also indicate a
larger increase in the prevalence of MS among women,
compared with men [20].

Most epidemiological studies were based on single or
few centres within one country, or on members of na-
tional MS associations. There is a clear need for more
robust statistics from well organized national MS reg-
istries and population based studies

Risk factors

Observation of an increasing prevalence of MS stim-
ulated research directed at various genetic and envi-
ronmental risk factors. This section provides a concise
overview of available data relevant to risk factors for MS
in this region.

Internationally, more than 50 risk alleles have now
been associated with MS [21]. Two single-nucleotide
polymorphisms (SNPs; rs6498169 and rs10984447)
have been significantly associated with the development
of MS in a Saudi population [22]. Significant associa-
tions between MS and polymorphisms of the interleukin
(IL)-4 gene [23] or the IL-7 receptor-a gene [24] (but
not of the IL-10 gene [25]) have also been observed in
Iran. Consanguinity is prevalent in Middle Eastern pop-
ulations and has been suggested as a possible cause for
the noted increase in familial MS in a recent study from
Saudi Arabia [26], and in regions outside the Middle

© 2014 Informa Healthcare USA, Inc.
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East [27]. However, it is the changes in environmental
risk factors for MS, that are most likely responsible for
this sharp increase in MS prevalence in Middle Eastern
countries. A few studies had attempted to assess the role
of some of these factors [28-31].

A relatively high incidence of conjugal MS, where
both members of a married couple develop MS with at
least one developing the condition after marriage, sup-
ports the role of environmental factors in general in the
aetiology of MS [28]. Studies from Iran detected the
role of common viral illnesses (measles, mumps, and
human herpes virus 6) as a trigger of MS relapse,[29]
and found that smoking (more common in the Middle
East than in Western populations) also significantly in-
creased the risk of MS [30]. Psychological stress associ-
ated with living in a war zone increased both the number
of MS relapses and MRI white matter lesions in patients
exposed to the conflict in Lebanon in the summer of
2006 [31]. While this factor is not specific for the Mid-
dle East, this is undoubtedly a region that has seen a
relatively high number of armed conflicts in its recent
history. Finally, the link between vitamin D and MS is
now well established worldwide, with evidence confirm-
ing its protective role and suggesting that low vitamin
D may contribute in explaining the increase in MS inci-
dence [32,33]. Vitamin D deficiency has long been de-
scribed in this region with high prevalence rates reach-
ing more than 90% in university students, apparently
associated with lack of exposure to sunlight, despite the
local sunny climate [34,35]. This very important factor
has not been studied adequately in MS patients in the
Middle East and should represent a higher priority for
research in future.

Clinical features

The characteristics of MS in the region are generally
similar to those seen elsewhere [11,20,36-39], although
some differences in clinical characteristics and clinical
course between regions have been suggested [39-41].
Predictors of poorer prognosis in Lebanese MS patients
were also generally similar to those observed elsewhere
in Western patients [42].

Overview of International Guidelines for
the Diagnosis and Management of
CIS/MS

A detailed review of current guidelines for the diagno-
sis and management of MS is beyond the scope of this
review. A brief overview is provided to add context to
later discussion of their applicability to patients in Mid-
dle Eastern countries.
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Table 2. Overview of definitions of dissemination in time or
space in revised McDonald criteria for the diagnosis of clinically
isolated syndrome or multiple sclerosis.

Dissemination  The simultaneous presence at any time of
in time coexisting asymptomatic gadolinium-
enhancing and non-enhancing lesions
Appearance of a new lesion (T2 or
gadolinium-enhancing) on a follow-up MRI
A second clinical attack
Dissemination At least one T2 lesion in two of four areas of
in space the central nervous system: CNS;

periventicular, juxtacortical, infrenatorial or
spinal cord?

A further attack signifying a demyelinating
event in a different area of the brain to a
previous documented lesion or attack

2Excludes symptomatic lesions in patients with spinal cord/brain
stem syndromes. See source for definition of a clinical attack etc.
Compiled from information presented in ref. [38].

Diagnosis (McDonald criteria)

A revision (2010) of the McDonald criteria for the di-
agnosis of MS [43] has superseded earlier guidelines on
the use of MRI imaging for this purpose [44]. The au-
thors set out to simplify earlier guidelines to improve
their utility in routine patient care, by providing clear,
pragmatic definitions of dissemination of MRI lesions
in time or space (Table 2). Both are required for the di-
agnosis of MS. For example, a patient presenting with
evidence of dissemination in time (e.g. a history of at
least two demyelinating attacks, but with only one docu-
mented MRI lesion) required evidence of dissemination
in space for the diagnosis to be made. Conversely, a pa-
tient presenting with evidence of dissemination in space
(e.g. multiple lesions, but with a history of a single clin-
ical attack) requires evidence of dissemination in time.
A patient who has had one clinical attack and has objec-
tive evidence of one MRI lesion has a CIS and requires
establishment of dissemination in both time and space
for the diagnosis of MS to be made.

Management

The UK National Institute for Health and Clinical
Excellence (NICE; written in 2003, updated in 2011
[45]) and the US American Academy of Neurol-
ogy/MS Council [46] have published guidance on the
use of disease-modifying therapies in the management
of MS. These state unequivocally that treatment with
interferon-8 reduces the attack rate, whether measured
clinically or according to development of MRI lesions,
both in patients with a prior diagnosis of MS (note that
different preparations of interferon-8 may be approved
for the management of relapsing-remitting or secondary

progressive MS in your country) and also patients with
a history of CIS who are at high risk of MS. The use
of glatiramer acetate for relapsing-remitting MS is also
supported.

Recent updates of the NICE guideline address the
use of natalizumab (anti-a4-integrin) in rapidly evolving
and severe relapsing-remitting MS [47] and fingolimod
as an option for highly active relapsing-remitting MS in
adults where the relapse rate remains high or increases
despite treatment with interferon-f, and treatment is
provided as part of a previously agreed discount scheme
to enhance access to the drug (relevant to use in the UK
only) [48].

Factors Potentially Influencing the
Deployment of International Guidelines
in the Middle East

Importance of early diagnosis and
intervention

Early diagnosis of CIS or MS, facilitated by the revised
McDonald criteria (see above) [43], provides an oppor-
tunity to intervene early and to improve long-term out-
comes [43,49]. There are no data to suggest that the
efficacy of disease-modifying treatments for MS differs
importantly between the Middle East and elsewhere,
and a number of studies have shown that interferons are
effective in Middle Eastern populations [50]. Interven-
tion with interferon after early demyelinating events de-
lays progression to clinical MS in Middle Eastern, as in
Western populations [51,52]. Available data suggest that
the use of interferon is already widespread in the region
(e.g. 60% of patients in Jordan in 2006), although more
comprehensive data are lacking [8].

It is important to note that clinical validation should
be undertaken for translated guidelines, or instruments
used to evaluate patients before the delivery of guideline-
driven care. For example, the Berg Balance Scale, an
instrument used for evaluation of static and dynamic
movements relating to maintenance of posture and ex-
ecution of voluntary movements, has been successfully
validated after translation into Farsi for use in Iran [53].
Although this scale is not frequently used in evaluating
MS patients, it provides an example of the appropriate
introduction of any test or procedure used for evaluating
patient outcome.

Economic issues

Published studies related to the access of Middle East-
ern populations to MRI are scarce. Data from the WHO
showed that a number of indicators of general health-
care infrastructure per capita were lower in Middle

International Journal of Neuroscience



Eastern countries, compared with developed nations,
such as the number of doctors, the availability of hospital
beds, or healthcare spend as a proportion of gross do-
mestic product [54]. These crude measures may conceal
disparities between the management of different medi-
cal conditions. Also, important differences between the
structure of healthcare delivery between countries may
complicate comparisons of healthcare resources. A re-
cent estimate (2009-2010) of the number of MRI scan-
ners for several Middle Eastern countries suggested a
much lower availability of MRI scanners per capita for
Middle Eastern vs. OECD countries [55]. These data
are probably already out of date, however, as the avail-
ability of MRI scanners in the Middle East is increas-
ing rapidly. Moreover, access to a scanner may vary be-
tween urban and remote, rural locations and according
to patients’ economic resources. Nationally representa-
tive data on access to care for MS in these countries are
needed.

Adherence and quality of life

Yamout and colleagues have reviewed factors relating
to adherence with disease-modifying therapies for MS
in the Middle East [56]. In general, the main causes
of non-adherence were reluctance to undertake long-
term injectable therapy by patients who were otherwise
fit and healthy (and who do not feel effects of their illness
between relapses), and side-effects of treatments. Once
again, data are lacking with regard to specific factors that
might improve or reduce adherence in the Middle East.

Relatively few intervention trials have focussed on
patient-reported outcomes in MS in Middle Eastern pa-
tients, although quality of life has been reported as im-
proved by specifically designed exercise or relaxation in-
terventions [57,58], and reduced by fatigue, depression
or disability [59-62]. An expert group recently stressed
the importance of measuring and maintaining quality of
life in Middle Eastern patients with MS [63]. An Arabic
version of a quality of life questionnaire has now been
validated [64].

Conclusions

The prevalence of MS has been well defined in sev-
eral Middle Eastern countries; however there remains
a need to acquire comprehensive data on MS epidemi-
ology through national registries. The role of vitamin D
deficiency and other factors in the increased prevalence
of MS deserves more assessment. This is also true for
different aspects of diagnosis and management of the
disease in the region. The lack of these data hinders
proper analysis of these issues and delays required plans

© 2014 Informa Healthcare USA, Inc.
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and measures to address them. It is clear that the burden
of MS in the region has been underestimated in the past.
Although the nature and clinical course of MS appears
generally similar to that in other regions, some potential
differences have been noted and further research to fur-
ther evaluate and reconfirm is warranted. It is unclear
to what extent access to MRI scanners remains a bar-
rier to the diagnosis and management of MS across pop-
ulations and sub-populations in different Middle East-
ern countries. In addition, the extent to which economic
or other issues restrict access to disease-modifying ther-
apy for MS remains uncertain. Further research is war-
ranted on other potential aspects of guideline-led care,
such as patients’ attitudes and belief regarding MS and
its treatment, disease education, patient-reported out-
comes, and the extent and effectiveness of training for
different healthcare professionals in the management of
MS. Data generated from such research will be expected
to support the development of management strategies to
overcome barriers to optimal MS care that are especially
relevant to Middle Eastern populations.
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