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Characteristics of amyotrophic lateral sclerosis in Lebanon-a
chart review

ELIA MALEK, HELEN ISMAIL, HASSAN DOUMIATI & JOHNNY SALAMEH

Neurology Department, American University of Beirut Medical Center, Beirut, Lebanon

Abstract

Objective: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder primarily manifesting as motor deficits. It
is caused by motor neuron death and leads to progressive disability and demise. It can present at any age, manifest as
several phenotypes, and may have a variable progression pattern. Methods: This retrospective study is based on chart
review of subjects presenting to the American University of Beirut Medical Center from June 2015 till March 2020. It
aims to describe the characteristics of ALS in Lebanon. Results: Out of 140 subjects identified, 113 had classical ALS.
The mean age in classical and atypical ALS were 55.5 and 55.6 years, male gender was predominant in both groups,
and the mean duration from disease onset to diagnosis was 10 months in classic ALS compared to 22 months in atypical
ALS. The median survival in subjects with classical ALS was 31 months which was significantly lower than atypical ALS
phenotypes of 41.5 months. Additionally, more than half of patients (57%) were found to have a moderate ALSFRS-R
progression rate. Conclusions: The study is the first to report the characteristics of amyotrophic lateral sclerosis in
Lebanon. Moreover, we were able to categorize patients with classical phenotype according to disease progression using
the ALSFRS-R score which can be a useful tool in determining disease prognosis at an early stage.

Keywords: Amyotrophic lateral sclerosis, motor neuron disease, primary lateral sclerosis, progressive muscular atrophy, disease
progression

classified based on the site of involvement at dis-
ease onset into: bulbar (bulbar group motor neu-
rons initially affected) and spinal (including all
other sites initially affected). Other ALS classifica-
tions include those according to family history
(familial versus sporadic) and to variable genetic
mutations (2). A large number of patients initially
diagnosed with PLS, PMA, FAS/FLS, or IBP/PBP
may progress with time to demonstrate the classic
ALS phenotype. ALS classification can help deter-
mine prognosis, where patients with non-classic or
atypical ALS phenotypes have a higher life expect-
ancy compared to patients with a classic ALS
phenotype (3-7). The prevalence of classic ALS is

1. Introduction

Amyotrophic lateral sclerosis (ALS), a progressive
neurodegenerative disorder, is the most common
type of motor neuron disease (MND). It is due to
the progressive loss of motor neurons in the central
nervous system and anterior horn cells of the spi-
nal cord leading to a relatively fast onset of disabil-
ity and premature mortality (1). ALS is classified
according to the pattern of affected motor neurons
into: (1) classic ALS with involvement of upper
and lower motor neurons, (2) primary lateral scler-
osis (PLS) with a pure upper motor neuron
involvement, (3) progressive muscle atrophy

(PMA) with a pure lower motor neuron involve-
ment, (4) progressive bulbar palsy (PBP)/isolated
bulbar palsy (IBP) with pure bulbar motor neuron
involvement, (5) flail arm syndrome (FAS) and (6)
flail leg syndrome (FLS) - the two sometimes con-
sidered as part of PMA, and ALS plus syndrome
(ALSPS) which includes clinical manifestations
not typically seen in ALS. ALS can also be

the highest among all phenotypes, compared to the
prevalence of PLS 2-4% (4,8), PMA 2.5-11%
(9,10), PBP 3.8-4% (5,11), FAS 11% (7), and
FLS 6% (7).

Demographic data on patients with ALS in the
Middle East region is scarce, with no studies
reported on the Lebanese population. Hence, our
aim is to explore the characteristics of patients
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diagnosed with all ALS phenotypes, including
demographics and disease progression using the
ALS functional rating scale-revised (ALSFRS-R).

2. Methods

This is a retrospective, chart review based study,
approved by the institutional review board at the
American university of Beirut medical center
(ID:IM-]JS-01). All patients with ALS who pre-
sented to the American University of Beirut
Medical Center (AUBMC) between June 2015
and March 2020 were included. The medical cen-
ter is located in Beirut (capital of Lebanon) and is
considered the main referral center with the only
actively functioning ALS clinic in the country.
Subjects were classified as: classic ALS if they had
clinical and electromyography (EMG) evidence of
upper and lower motor neuron involvement; PLS
if they had clinical and motor evoked potentials
(MEP) evidence of pure upper motor neuron
involvement for a duration of at least 4 years;
PMA if they had clinical and EMG evidence of
pure lower motor neuron involvement for a dur-
ation of more than 1 year; PBP/IBP if they had
exclusive involvement of the bulbar motor neuron
group for a duration of more than 1 year; and
FAS/FLS if their disease was confined to the
motor tracts of the upper or lower limbs respect-
ively. One subject that was classified as ALS-FTD
had the typical ALS manifestations mentioned
above in addition to fronto-temporal dementia
(FTD). The classification of familial ALS was
solely based on the family history as reported by
patients and their family members (no genetic
studies were performed, thus the term familial will
be replaced by family history in this article).
Assessment of cognitive performance was done
using the Montreal Cognitive Assessment scale in
case there were complaints reported by patients/
family members or in case the primary care phys-
ician noted any form of cognitive impairment. All
enrolled subjects underwent nerve conduction
studies (NCS) and needle electromyography
(EMQG) that confirmed their diagnosis and
excluded mimickers in addition to laboratory
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investigations as well as imaging of the nervous
system to rule out other causes of their symptoms.
Patients that progressed to develop symptoms and
signs of corticospinal tract and/or anterior horn
disorders were labeled as classic ALS. Subjects
with classic ALS phenotype were classified into
slow, moderate and fast progressors based on their
ALSFRS-R score progression according to the fol-
lowing criteria: slow: an average decrease of <0.3
points/month; moderate: an average decrease of
>0.3 points/month and <1.1 points/month; fast:
an average decrease of >1.1 points/month.
Patients with monomelic amyotrophy (MA) were
only mentioned in the distribution of our patients
but were not included in any other statistics.
Correlation between ALS-FRS-R scores and time
since symptom onset was obtained by Pearson cor-
relation coefficient, using IBM SPSS Statistics 25.

3. Results

A total of 140 subjects were enrolled in this study.
The mean age of disease onset was 55.6 years,
where 79 (57%) were males. 124 (88.5%) of these
subjects were Lebanese, while the other 16 were of
multiple Middle-Eastern nationalities residing in
Lebanon (4 Syrian, 2 Jordanian, 8 Iraqi, 1 Saudi,
and 1 Libyan). 13 (9.5%) of these subjects had a
positive family history of MND. Cognitive impair-
ment was noted in 9 (6%) subjects at the first
encounter and their age ranged from 53 to 79
years. Out of the 140 subjects, 113 (81%) had
classic ALS, 9 (6.5%) had PLS, 6 (4%) had PMA,
3 (2%) had FAS, 3 (2%) had FLS, 3 (2%) had
PBP/IBP, 1 (1%) had ALS-FTD, and 2 (1.5%)
had MA. Hypertension (HTN) was reported in 49
(36%) subjects, Diabetes Mellitus (DM) in 21
(16%) subjects, dyslipidemia (DL) in 32 (24%),
coronary artery disease (CAD) in 11 (8%),
while 66 (48%) had none of the aforementioned
comorbidities. 57% of our patients were current
or previous cigarette and/or Hubble-Bubble
smokers. Table 1 summarizes the demographical
findings of patients with classical and atypical
ALS phenotypes.

Table 1. Summary of demographic findings in patients with classical ALS phenotype compared to patients with atypical phenotypes.

Classical ALS phenotype

Atypical ALS phenotypes

n=113 n=25
Mean age at disease onset (years) 55.5 55.6
Age range at disease onset (years) 21-82 29-70
Patients with a positive family history (%) 9 (8) 4 (16)
Mean duration from disease onset to diagnosis (months) 10 22
Gender (Male) distribution (%) 66 (58) 13 (52)
Number of deceased subjects (%) 23 (20.3) 4 (16)
Median survival (months) 32 41.5
Range of survival (months) 8-114 12-44
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3.1. Classic ALS phenotype

The mean age of patients with classic ALS at
symptom onset was 55.5 years, ranging from 21 to
82 years. 66 (58%) of these patients were males.
Most of our male patients were in the age group of
60 to 69 at disease onset and most of the females
were in the age group of 50 to 59 at disease onset
(Figure 1). 9 (8%) patients had a positive family
history of ALS. The mean duration from symptom
onset to diagnosis was 10 months. In regard to the
site of disease onset, 91 (80%) had a spinal onset
while 22 (20%) had a bulbar onset. Patients with
spinal onset, 38 (42%) had a cervical onset while
53 (58%) had a lumbar onset. Patients with bulbar
onset, only 2 had lower bulbar onset (i.e. respira-
tory manifestations and flaccid dysarthria) while
20 patients had upper bulbar onset (dysphagia,
dysphonia, and spastic dysarthria). During the
data collection period, 23 patients died with a
median duration from disease onset to demise of
32 months (ranging from 8 to 114 months).
Figure 2 shows the distribution of all ALSFRS-R
recorded scores over 45months (approximately 4
years) in subjects with classic ALS, where a signifi-
cant negative correlation (p<0.0001) was noted

between symptom duration and ALS-FRS-R score.
According to the ALSFRS-R score progression, 8
(10%) subjects were slow progressors, 44 (57%)
were moderate progressors, and 26 (33%) were
fast progressors. Figure 3 shows the progression
curves of each of the above-mentioned categories.

3.2. Other ALS phenotypes (arypical phenotypes)

The mean age at symptom onset of patients with
atypical ALS phenotypes was 55.6 years (PLS:
52.1 years, PMA: 57 years, FAS: 50.3 years, FLS:
59 years, IBP: 58.6 years, and the patient with
ALS-FTD was 57 years). The gender distribution
among subjects with atypical ALS phenotypes was
almost equal where 52% were males: PLS 3/9,
PMA 4/6, FAS 2/3, FLS 2/3, IBP 1/3, and ALS-
FTD 1/1. The mean duration from disease onset
to diagnosis was 22 months (PLS: 57 months,
PMA: 10.5 months, FAS: 7 months, FLS: 31
months, IBP: 20 months, ALS plus syndrome: 5
months). A family history was found in 1 out of 9
subjects with PLS, 2 out of 6 with PMA, and in
the only subject with ALS-FTD. Only 4 out of the
24 patients died during the data collection period
(1/9 in PLS, 2/6 in PMA, and 1/3 in FAS), with
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Figure 1.. A bar graph showing gender distribution across different age groups at disease onset in classic ALS.

Distribution of ALS-FRS-R scores
in patients with classic ALS
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Figure 2. A scatter plot showing all ALSFRS-R recorded scores in classical ALS patients over a duration of 1 to 45 months since
symptom onset. A negative correlation of —0.493 was noted at R*=0.243, p<0.0001. Plot and statistics obtained using IBM SPSS

Statistics 25.
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Progression rate in patients with classic ALS
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Figure 3. A graph showing the progression curve of the average ALSFRS-R scores in slow, moderate and fast progressors in patients

with classic ALS.

an average duration from onset to demise of 42
months in patients with PLS, an average duration
from onset to demise of 28 months in the 2
deceased patients with PMA, and 41 months in
the deceased patients with FAS.

Figure 1 summarizes the demographic findings
of patients with classical ALS and atypical
ALS phenotypes.

4. Discussion

This is a retrospective chart review study that
allowed us to explore and analyze the distribution
and characteristics of patients presenting to the
ALS clinic with symptoms of motor neuron dis-
ease. As expected, a greater number of patients
presenting with typical ALS symptoms were col-
lected compared to the atypical ALS. The mean
age of classical ALS and atypical ALS phenotypes
were similar in our cohort. The duration from
symptom onset to diagnosis was significantly
higher in atypical ALS, which is expected in such
phenotype due to initial misdiagnosis, multiple
referrals, unnecessary testing and procedures in
addition to the lack of proper assessment measures
and biomarkers.

The prevailing presence of the classic ALS
phenotype in our cohort is commensurate with
data reported in the literature from other regions.
The prevalence of other ALS phenotypes in our
cohort was also similar to what has been reported
in the literature except PMA, PLS and IBP var-
iants where their prevalence was found to be
slightly lower than previously reported in other
regions (4,5,7-10). The youth of the patients with
classic ALS is striking when high life expectancy in
Lebanon is taken into consideration. On the other
hand, this can be explained by looking at the
population age pyramid of Lebanon which has a
wide base with the prevalence of ages between 15

and 40 years being highest. The mean age of onset
of classical ALS was lower than the mean one
reported in Europe and North America (12) also
similar to that reported from cohorts from other
regions including neighboring countries such as
Cyprus, Turkey, Tunisia, Iran in addition to
cohorts from China, California (USA) and
Uruguay (13-20), but was significantly lower than
that found in cohorts from Italy and Southern
Germany (66.9 and 63.8-66 years, respectively)
(21,22). Male gender was slightly more prevalent
in our cohort (59% in classical ALS) similar to
other cohorts across the globe where most cohorts
were within the range of 52 to 67% (13—24). The
gender ratio (approximately 2) was close to that of
Western Asian countries and significantly different
from populations from Europe (1.29), North
America (1.33) and New Zealand (1.22) (12). The
proportion of patients with positive family history
of ALS (8%) was close to what has been generally
reported in the literature (around 10%) (25). This
concurs with data from other cohorts where the
prevalence of familial ALS was less than 10%
(13-16,18,20,21,23,24). This frequency is much
higher than reported in cohorts from the same
region (12), but this result should be interpreted
with caution since no genetic testing was per-
formed in our cohort. The mean duration from
symptom onset to diagnosis of classical ALS (10
months) was lower than any reported from other
cohorts (ranging from 12 to 29 months)
(12,13,15,16,19,21,26,27). As for the site of dis-
ease onset, data from our classic ALS cohort (spi-
nal onset 80% compared to bulbar onset in 20%)
lies within the range reported from other popula-
tions with spinal site of onset being in the range of
65% to 82%, while bulbar onset in the range of 18
to 33% (13,15-19,21,23,26). The frequency of
bulbar onset ALS in our cohort is lower than that
of European cohorts and is comparable to the
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findings in Eastern and Asia and cohorts from
Middle-East (12).

The median survival in patients with classic
ALS was 31 months, similar to what was reported
in a study from Iran (17) but slightly lower to
what was reported in a study from Cyprus where
the median survival was 39 months (15). Overall
the median survival in our cohort was comparable
to that of Western and Southern Europe, East
Asia and North America (12). The range of
median survival in atypical forms of ALS should
be interpreted with the caution that the number of
included patients is very small (26/140) and the
follow up period is relatively short. The scatter
plot and progression curves constructed from this
study can serve as a basis to classify patients with
classical ALS and project their prognosis.
However, larger future studies are needed to sup-
port the relevance of such division in determining
the prognosis early on in the disease course. Also,
more studies with larger numbers are needed in
Lebanon and in the Middle East region to estimate
the incidence and prevalence of the different ALS
phenotypes and to confirm the results of
this study.

After extensive literature review, we were
unable to identify a similar study that sheds light
on the characteristics of patients with ALS in
Lebanon. This study can serve as a set point for
any further epidemiologic and/or descriptive stud-
ies on ALS in Lebanon. It can also serve as a com-
parative reference on the distribution of ALS
subtypes for similar studies in the Middle East
region. Limitation of our study is that chart review
was conducted in one center; however, the
American University of Beirut Medical Center is
considered a main referral center in the country
and the region with the only actively functioning
ALS clinic. Although a tertiary center provides a
better multidisciplinary patient care, it may provide
referral bias given that patients of older age, with
shorter disease duration, with aggressive course,
and with low socio-economic status tend to be
under-represented by having their care limited to
primary care clinics (28,29). Despite this fact, this
may not be applicable in Lebanon. In this country,
there is no strict delineation between primary, sec-
ondary and tertiary healthcare where each patient
can seek for medical treatment with a specialist
physician in a tertiary care. 124 (88.5%) of the
subjects in our study were Lebanese. Although the
Lebanese population is divided into 18 secular
divisions some of which live in closed commun-
ities, ethnological studies have showed that
Lebanese population share the same ancestral ori-
gins. The only Lebanese minority are the
Armenians-Lebanese which represent a very small
proportion of the total population.

In conclusion, this is the first study to describe
the clinical characteristics of classical and atypical
ALS in addition to the progression and survival of
ALS patients in Lebanon. This study needs to be
further validated by larger and multi-centered
studies in LLebanon and the region.
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