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Familial versus sporadic multiple sclerosis in Palestine: a retrospective cross-
sectional pilot study

Abstract

Background: Multiple sclerosis (MS) is a prevalent multifactorial neurological condition caused by
hereditary and environmental factors. No research in Palestine has focused on family instances and the
likely influence of paternal consanguinity (PC). In this study, researchers evaluated numerous risk
variables, clinical course, early symptoms, and disability prevalence in familial MS (FMS) cases and
sporadic MS (SMS) cases in the Palestinian community. Methods: A suitable sample of 90 SMS and 31
FMS patients was used in a retrospective cross-sectional analysis. Neurology clinics provided the data.
Data were examined using IBM SPSS 22 to compare FMS with SMS in numerous risk factors, clinical
course, early symptoms, and disability prevalence. Results: The research included 90 SMS instances and
31 FMS cases. Males developed FMS at a higher rate (45.2 %) than females (35 %) in the SMS group. In
contrast, more females (64.4 %) had SMS than men (54.8 %) in the FMS group. However, ladies were more
likely than men to have any MS. Parental consanguinity was identified in around 40% of the SMS and FMS
groups. The mean age of onset was the same in both groups (28.5 in SMS and 27.26 in FMS), and
practically all patients in both groups had recurrent MS episodes. There is no statistically significant
difference between SMS and FMS regarding risk factors and lifestyle variables. Only within the SMS was
the occurrence of autoimmune disorders mentioned. Within the two groups, the relapsing-remitting
clinical course predominates. The proportion of first presenting symptoms and impairments did not differ
substantially between the SMS and FMS. Conclusion: There were no significant variations between SMS
and FMS regarding demographics, risk factors, disability, clinical course, and PC.
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ABSTRACT

Background: Multiple sclerosis (MS) is a prevalent multifactorial neurological condition
caused by hereditary and environmental factors. No research in Palestine has focused on family
instances and the likely influence of paternal consanguinity (PC). In this study, researchers evaluat-
ed numerous risk variables, clinical course, early symptoms, and disability prevalence in familial
MS (FMS) cases and sporadic MS (SMS) cases in the Palestinian community. Methods: A suitable
sample of 90 SMS and 31 FMS patients was used in a retrospective cross-sectional analysis. Neu-
rology clinics provided the data. Data were examined using IBM SPSS 22 to compare FMS with
SMS in numerous risk factors, clinical course, early symptoms, and disability prevalence. Results:
The research included 90 SMS instances and 31 FMS cases. Males developed FMS at a higher rate
(45.2 %) than females (35 %) in the SMS group. In contrast, more females (64.4 %) had SMS than
men (54.8 %) in the FMS group. However, ladies were more likely than men to have any MS. Pa-
rental consanguinity was identified in around 40% of the SMS and FMS groups. The mean age of
onset was the same in both groups (28.5 in SMS and 27.26 in FMS), and practically all patients in
both groups had recurrent MS episodes. There is no statistically significant difference between
SMS and FMS regarding risk factors and lifestyle variables. Only within the SMS was the occur-
rence of autoimmune disorders mentioned. Within the two groups, the relapsing-remitting clinical
course predominates. The proportion of first presenting symptoms and impairments did not differ
substantially between the SMS and FMS. Conclusion: There were no significant variations be-
tween SMS and FMS regarding demographics, risk factors, disability, clinical course, and PC.

Keywords: Multiple Sclerosis, Consanguinity, Sporadic.

INTRODUCTION

Multiple sclerosis (MS) is considered the
most frequent demyelinating disease. It is
characterized by multifocal inflammatory
lesions infiltrated with lymphocytes and in-
flammatory cytokines. Inflammation damag-
es oligodendrocytes and induces nerve axon
demyelination. Nerve axons seem to remain
intact, at least in the early stages of the dis-
ease (1, 2). Due to these changes, nerve im-
pulse transmission is disrupted (3). However,
some lesions may be regenerated by the ac-
tive oligodendrocytes progenitor cells (2).

MS affects women more frequently than
men, with a sex ratio of 2.5:1 (4). Interesting-
ly, the peak age of onset is about five years
earlier in women. Although MS is the most
prevalent demyelinating disease, it varies by
geographic area, ranging from high levels of
120 per 100,000 in North America and Eu-

rope (5) to low rates, of 2 per 100,000, in
Eastern Asia and sub-Saharan Africa (6). In
the Arab world, the prevalence ranges from 2
to 42 per 100,000 population (7). The global
prevalence of familial MS is approximately
12.6%. However, the risk is increased with
MS risk factors (8).

Based on the clinical phenotype, MS is
generally classified into four categories, in-
cluding progressive relapsing (PRMS), pri-
mary  progressive  (PPMS), relapsing-
remitting (RRMS), and secondary progres-
sive multiple sclerosis (SPMS) (4, 9). The
clinical manifestations of MS are variable
and unpredictable, particularly concerning
the development of disabilities, including
sensory dysfunction (numbness, tingling,
burning, itching), walking abnormalities
(caused by fatigue, imbalance, tremor, and
spasticity), vision defects (diplopia, blurred,
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and abnormal eye movement), intestinal and
urinary system malfunction (bladder dysfunc-
tion and constipation), cognitive and emo-
tional disturbances (depression and learning
difficulties), dizziness and vertigo sexual
problems, dysphagia, and dysarthria (10). A
precise diagnostic strategy for MS relies of
MS on Mcdonald's criteria; detection of the
spatial and temporal dissemination of focal
neurological deficits and exclusion of essen-
tial differential diagnoses (10). Some indica-
tions and symptoms are more prevalent dur-
ing the early stages of the disease. The initial
presenting symptoms of MS differ signifi-
cantly from one patient to another. Optic neu-
ritis is the most frequent manifestation of
MS, which develops due to the optic nerve's
involvement, resulting in a mostly unilateral-
ly visual acuity deficit (11).

The ultimate cause of MS is unclear and
poorly understood. However, MS is consid-
ered a multifactorial disease where several
genetic predispositions and environmental
factors increase the risk of having MS. (12).
The genetic burden has been extensively
studied, and more than 200 genetic loci and
major histocompatibility complex (MHC)
polymorphisms have been identified as fac-
tors that affect the risk of the disease. The
progression and clinical characteristics of MS
(13) documented potential environmental risk
factors for MS include exposure to infectious
viruses such as human herpesvirus type 6,
Epstein Barr virus (EBV), and bacteria such
as mycoplasma pneumonia (14), smoking
(15), vitamin insufficiency (16), diet, and
exposure to UV radiation (17). These risk
factors are supposed to cause MS by different
mechanisms.

Although many studies on MS, its etiol-
ogy, pathogenesis, clinical presentation, and
treatment are not entirely understood. Only
scarce studies focused on the familial cases
of MS and the possible role of consanguinity
specifically in the Arab world, none here in
Palestine. Therefore, this study aimed to as-
sess the proportion of FMS cases, compare
FMS to SMS in terms of risk factors, clinical
presentation, and demographic characteris-
tics, estimate the proportion of PC among
MS patients, and compare MS patients with
PC to MS patients with no PC.
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METHODS
Study design and study sample

A retrospective cross-sectional pilot
study was conducted to compare FMS to
SMS regarding risk factors, clinical presenta-
tion, and PC. A convenience nonprobability
sample of MS patients who agreed to partici-
pate and meet the inclusion criteria was en-
rolled in the study. One hundred twenty-one
cases of MS patients were obtained from sev-
en private clinics in the Friends Society of
MS patients in Palestine and The Ministry of
Health's primary health care centers.

Inclusion and Exclusion criteria

The inclusion criteria include patients
diagnosed with MS by a neurologist at the
included health centers. Patients with a neu-
rologic disease other than MS, current severe
relapse of the disease, or declined initiation
or continuation were excluded from the
study.

Ethical consideration

The ethical approval for the current
study was obtained from the Institutional Re-
view Board (IRB) at An-Najah National Uni-
versity in Nablus city. Informed consent was
obtained from each patient. Patient privacy
and data confidentiality were maintained
throughout the study. Consent entails obtain-
ing permission to collect information from
the patient's records, and any missing data
was received directly from the patients. Pa-
tients' participation in this trial was entirely
voluntary.

Data collection

Data were obtained from the patient's
records at the clinics or self-administered
through interviews with them after they were
approved to participate. The questions and
records were set to cover all data regarding
demographic factors including gender, mari-
tal status, age of onset and recurrence, life-
style characteristics including smoking, alco-
hol intake, body weight, migration history,
viral infection and vaccination, autoimmune
disease comorbidities, adherence to medica-
tions, and parent consanguinity. The data in-
clude the clinical course of the disease, initial
symptoms, and the presence of the disability.
The importance of this data relies on what is
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reported in the literature regarding the varia-
bles associated with MS.

Statistical Analysis

The IBM Statistical Package of Social
Sciences (IBM SPSS) 22 was used for data
analysis to summarize parental consanguinity
and MS-related independent variables. A
Chi-square test was used to compare the FMS
with the SMS; a p-value of less than 0.05 was
considered significant.

RESULTS
Demographic Characteristics

Of the 121 patients enrolled in the study,
90 have SMS, and 31 have FMS. More fe-

males than males are in either form of MS;
females represent 64.4% (n=58) of the SMS
and 54.8% (n=17) of the FMS. Parental con-
sanguinity was observed in more than one-
third of patients in both groups (40% of SMS
(n=36) and 41.9% of FMS (n=13)). The
mean age of onset was nearly the same
among both groups, SMS's mean age of onset
was 28.5 years, and FMS was 27.26 years.
As for the recurrence of attacks, the familial
group all had recurrent attacks (100%, n=31))
and the sporadic group nearly all (95.6 %,
n=86). For more details, the demographic
characteristics of both groups of MS patients
are summarized in (Table 1).

Table (1): Demographic characteristics of the total multiple sclerosis population, classified by

sporadic or familial status.

Variable Sporadic% (n) F&m('rl]'f I p-value
Total number 90 31 -
Male 35.6% (32) 45.2% (14) 0.342
Gender
Female 64.4% (58) 54.8% (17)
Sex ratio (M/F) 0.55 0.82
Single 17.8% (16) 16.1%
: (©)
Marital status I e 82.2% (74) 83.9% 0.834
(26)
Age of disease onset (mean) 28.50 27.26 -
95.6% 100%
Recurrence attack (86) (31) 0.233

Risk factors and lifestyle characteristics

As summarized in (Table 2), nearly 30%
of patients in both groups were smokers, and
almost all patients were nonalcoholic before
diagnosis. Most patients in both groups were
average body weight according to their BMI
and had no migration history outside Pales-
tine before diagnosis. Almost 31.1% (n=28)
of SMS and 29% (n=9) of FMS cases were
infected with a virus such as varicella, hepati-

tis B, or EBV. Most patients were vaccinated
according to the scheduled vaccination pro-
gram in Palestine. More adherence to medi-
cation was observed among FMS patients
compared to SMS. Autoimmune diseases
were observed within the SMS group (3.3%
of patients, n=3). No significant difference
between both groups regarding risk factors
(p-value > 0.05).

Table (2): Risk factors and lifestyle characteristics in the multiple sclerosis population, classified

by sporadic or familial status.

Sporadic, % (n) | Familial, % (n) | p-value
Smoker 30% (27) 32.3% (10) 0.814
Alcoholic 2.2% (2) 0% (0) 0.403
Weight
Underweight | 6.7% (6) | 0% (0) | 0.359
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Sporadic, % (n) | Familial, % (n) | p-value

Normal weight 48.9% (44) 58.1% (18)

Overweight 34.4% (31) 35.5% (11)

Obese 4.4% (4) 6.5% (2)

Morbid obesity 5.6% (5) 0% (0)

Migration history

No migration 68.9% (62) 77.4% (24)

Migration to Europe or the USA 8.9% (8) 3.2% (1)

Migration to Gulf countries or Arabian country | 21.1% (19) 19.4% (6) 0.657

Migration to Russia 1.1% (1) 0% (0)

Viral infection 31.1% (28) 29% (9) 0.828

Viral vaccination 91% (82) 90.3% (28) 0.909

Associated autoimmune diseases 3.3% (3) 0% (0) 0.737

Adherence to medication 52.2% 47) 71% (22) 0.069

Paternal consanguinity (PC) 40% (36) 41.9% (13) 0.826

Clinical course

Most of the FMS and SMS cases in our
study had RRMS clinical course (56.7%
(n=51) for SMS and 45.2% (n=14) for FMS),
the SPMS was the lowest percentage among

SMS cases, while it was PPMS among FMS
cases. The variability of the clinical course
between the two groups was not significant
(p-value > 0.05), as it is shown in (Table 3).

Table (3): Clinical course of familial and sporadic multiple sclerosis groups.

Clinical course Sporadic, % (n) Familial % (n) p-value
Relapsing-remitting 56.7% (51) 45.2% (14)
Primary progressive 25.6% (23) 22.6% (7) 0.235
Secondary progressive 17.8% (16) 32.3% (10)

Initial presentation

The variation of the initial presenting
symptoms between the familial and the spo-

radic MS patients was not significant. The
weakness in one or more extremities was the

most common in both groups (Table 4).

Table (4): Initial presenting symptoms of familial and sporadic multiple sclerosis groups.

Sporadic, % (n) | Familial, % (n) | p-value
Vision loss 14.4% (13) 19.4% (6)
Double vision 6.7% (6) 3.2% (1)
Weakness in one or more extremities 16.7% (15) 22.6% (7)
A disrupted sensation of one or more extremities | 12.2% (11) 12.9% (4)
Change in balance 7.8% (7) 0% (0)
Spasm in one or more extremities 2.2% (2) 0% (0)
Brief shock or tingling with neck movement 1.1% (1) 0% (0) 0.688
Vertigo (spinning dizziness) 1.1% (1) 6.5% (2)
Dysarthria 2.2% (2) 0% (0)
Tonic-clonic seizure 1.1% (1) 0% (0)
Facial palsy 1.1% (1) 0% (0)
Color blindness 1.1% (1) 0% (0)
mixed 32.2% (29) 35.5% (11)
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Prevalence of disability in familial and spo-
radic MS

The familial group has a slightly higher
prevalence of defecation problems, dyspha-
gia, memory problems, speech problems, and
vision disabilities. Most disabilities (defeca-
tion problems, dysphagia, memory loss, and
urination difficulties) were developed within
or after 10 years of diagnosis but were not

commonly initial symptoms. Movement re-
strictions are the most common disabilities
among both groups, while the least common
ones are speech and hearing disabilities, with
a prevalence of 0% for hearing problems in
both groups. There was no significant differ-
ence between the FMS and SMS regarding
disability prevalence (Table 5).

Table (5): Prevalence of disability among familial and sporadic MS.

Disability Onset Sporadic, % (n) | Familial, % (n) | p-value

Defecation problems At onset 2.2% (2) 9.7% (3)
Within 10 years 11.1% (10) 23.3% (7) 0.080
After 10 years 16.7% (15) 12.9% (4)

Dysphagia At onset 2.2% (2) 9.7% (3)
Within 10 years 6.7% (6) 12.9% (4) 0.189
After 10 years 17.8% (16) 12.9% (4)

Memory Problems At onset 1.1% (1) 3.2% (1)
Within 10 years 13.3% (12) 19.4% (6) 0.712
After 10 years 25.6% (23) 22.6% (7)

Movement Restrictions | At onset 23.3% (21) 25.8% (8)
Within 10 years 15.6% (14) 19.4% (6) 0.858
After 10 years 26.7% (24) 19.4% (6)

Speech Disabilities At onset 3.3% (3) 0.0% (0)
Within 10 years 1.1% (1) 9.7% (3) 0.054
After 10 years 2.2% (2) 6.5% (2)

Urination Difficulties At onset 5.6% (5) 12.9% (4)
Within 10 years 22.2% (20) 16.1% (5)

0.672

After 10 years 15.6% (14) 16.1% (5)
On Foleys 5.6% (5) 3.2% (1)

Vision Disabilities At onset 12.2% (11) 9.7% (3)
Within 10 years 3.3% (3) 12.9% (4) 0.266
After 10 years 4.4% (4) 3.2% (1)

Hearing Problems At onset/within/after | 0.0% (0) 0.0% (0)
10 years

DISCUSSION

The current study is one of the few types
of research concerning MS in Palestine. In
our retrospective study, we covered 121 pa-
tients, among which 31 patients (25.6%) had
a family history of MS and were classified as
FMS cases; the others had SMS. The per-
centage of FMS in the studied sample is con-
sidered high compared to the percentage
found among MS patients in Iran (11.2%)

(18), the UK (11.0%) (19), and Denmark
(7.1%) (20), but it is nearly similar to the
percentage reported in Abu Dhabi (24.5%)
(7). This variation could be attributed to envi-
ronmental and genetic variability between
Arab and Western areas. The estimated mean
age of diagnosis in our study was approxi-
mately 28.5 years old in the sporadic group
and 27 years old in the familial group, which
comes in line with other studies that were
conducted in the Arab world, with the age of
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onset of MS being in the third decade (19-
21). This study found that MS is more preva-
lent in females than males (64.4% of sporadic
MS patients and 54.8% of FMS). This agrees
with previous studies of MS in Jordan, Du-
bai, and Kuwait, showing a female predomi-
nance (21-23). Despite the similarity in de-
mographic features among different groups,
the relatively increased male-to-female ratio
in the group containing the most heavily
loaded families is consistent with previous
suggestions that this should be anticipated in
polygenic disorders (21). The threshold for
the more resistant sex (males in the case of
multiple sclerosis) should be lowered due to
the elevated rate of susceptibility factors in
families identified by having more affected
relatives. Comparatively little congruence in
clinical phenotype within families was found,
as previously reported (24-26). There was no
significant difference between the FMS and
SMS in the demographic characteristics, sim-
ilar to the results reported in Abu Dhabi
(27). The underlying cause of MS is an inter-
action between genetic and environmental
factors such as vitamin D deficiency, smok-
ing, obesity, and infection, which are likely
to play a role in disease development. (1).
Additionally, several gene loci that are asso-
ciated with MS could be reinforced by PC
(28). In our study, we found that FMS pa-
tients had a PC of 41.9% (13 out of 31),
which was not significantly different from
the PC (40%) observed among the SMS
group (36 out of 90); both numbers are not
far from the general population consanguinity
rates. In Saudia Arabia, 37.6% of FMS Saudi
patients reported PC (29). In contrast to our
study, PC was significantly higher in FMS
than non-FMS among Saudi patients (30).
This variability in results may be attributed to
the difference in the sample size. On the oth-
er hand, a cross-sectional study examining
the effect of PC on the causality of MS found
that the risk of MS among offspring of con-
sanguineous unions seems lower than that of
offspring of unrelated parents (31).

Smoking, Epstein-Barr virus (EBV) in-
fection, and vitamin D deficiency have been
previously environmental solid risk factors
for MS (32). We found that 30% of sporadic
MS and 32.3 % of the FMS were smokers
before diagnosis. Our results are consistent
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with a study in Beirut, which showed that
around (39%) of MS patients were smokers
(33). All patients were nonalcoholic before
diagnosis; most patients in both groups were
in their average body weight and had no his-
tory of migration outside Palestine before
diagnosis. Almost 30% of patients in both
groups were infected with varicella, hepatitis
B, or EBV. However, most patients were
vaccinated as children as the vaccination
program schedule in Palestine (34), which
did not show any preference of risk factors in
either group. The risk factors, including
smoking, alcohol intake, weight, viral infec-
tion and vaccination, autoimmune diseases,
and migration history, were insignificant be-
tween the FMS and SMS groups.

The MS clinical course begins as relaps-
ing-remitting in most patients, most of which
change to progressive disease (35). In our
study, the RRMS clinical course was pre-
dominant in both groups. However, it is
slightly higher among SMS. The SPMS was
slightly higher among FMS. These findings
are not similar to a study in Denmark, where
RRMS and SPMS were more common
among familial MS cases than sporadic MS
cases (20).

We studied the initial presentation of
familial and sporadic multiple sclerosis cases.
In our study, the most common presenting
symptom was weakness in one or more ex-
tremities (16.7% of the presenting symptoms
in SMS and 22.6% in FMS) without a sub-
stantial difference. It nearly approximated the
percentage found in MS patients in Jordan
(30.8%). FMS's optic neuritis and sensory
symptoms were more common (26, 36). In
our study, optic neuritis was the second most
common initial presenting symptom, with a
higher incidence in FMS (19.4%) than in
SMS (14.4%). Its disrupted sensation was the
third most common among FMS (12.6%),
comparable with the SMS percentage
(12.2%). The studied initial presenting symp-
toms were not varied significantly between
the two groups, similar to what was observed
in the UAE (27) and Iraq (36).

We studied over disease course disabili-
ties in familial and sporadic multiple sclero-
sis. The most common disabilities in the
studied sample were movement restriction,
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memory loss, urination, and defecation prob-
lems. Others had reported fatigue, spasticity,
and voiding disorder as the most frequent
disabilities (37), and another study had re-
ported disabilities in cognition, energy, and
manual dexterities as more common disabili-
ties (38). The increases in movement disabil-
ity with time are concurrent with other stud-
ies that show that MS patients have a pro-
nounced increase in movement restriction
disability across 10 years (39). Overall, there
was no significant variation between FMS
and SMS in complications of the disease,
which is consistent with what was reported
previously (24).

STRENGTHS AND LIMITATIONS OF
THE STUDY

A significant limitation to our study was
that we faced an obstacle in reaching the pa-
tients due to the lack of previous data as there
were insufficient medical centers specialized
in receiving MS patients. Moreover, as the
study was retrospective, limiting the study in
controlling exposure or outcome, we had to
rely on others for accurate recordkeeping. No
research groups are working on MS in Pales-
tine. The complexity of MS and its widely
variable clinical presentation is challenging.
MS patients' mood swings and severity of
MS relapses may reduce the number of par-
ticipants limiting the size sample despite
many MS patients in Palestine.

The study had two main aspects of
strength. It was the first study addressing fa-
milial MS in Palestine, among the few inter-
national research comparing familial MS
with non-FMS characteristics. Second, in
Palestinian societies where consanguinity is
widespread, we expect our project to be of
high yield for genetic awareness and counsel-
ing in Palestine.

CONCLUSIONS

In Palestine, the frequency of sporadic
MS is greater than that of familial MS. The
paternal consanguinity of familial and spo-
radic MS patients is virtually identical. There
are no significant differences between the
two groups regarding demography, risk fac-
tors, and impairment. Both ethnicities share
other disease trends.
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