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Abstract

Autosomal recessive mutations in the survival motor neuron1 (SMN1) gene cause spinal muscular atrophy (SMA), which is
characterized by increasing muscle weakening and motor neuron loss. It is important to diagnose the disease and start
treatment procedures early to achieve the best possible outcome. In this study, we will shed light on this disease and the
most important therapeutic pathways that have been taken to stop or slow its progression and improve the patient's quality of
life, with restriction the cases in western region cities of Libya. ldentical questionnaire, made up of 15 questions. The data
then was evaluated by Microsoft Excel software for analysis. As a result of this study, with regard to region, gender, and type
of atrophy, male atrophy patients - in the Al-zawia region - with types | and Ill have the highest rate among all data, As for
gender, the matter is similar to what we saw in another study entitled (Gender difference in patients with SMA - Are males
more susceptible to infection), where the number of males was greater than females. According to our research, the western
part of Libya has a low rate of adoption of novel and creative treatments for the treatment of illness. (less than 50% using
risdiplam and nusinersin). In conclusion this study shows that spinal muscular atrophy affects males more than females and
that physical therapy alleviates in most cases the postural symptoms that affect patients due to atrophy and weakness of the
muscles resulting from their inactivity. As for the small group that took the medicine before its arrival, it is likely that they
obtained it outside the country. Most patients suffer from difficulty breathing, spinal problems, and psychological problems,
which increases the need for multidisciplinary care.
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INTRODUCTION

Spinal Muscular Atrophy (SMA) is a genetic destroyed. As the condition worsens, this loss of
neuromuscular disorder characterized by the function causes the proximal voluntary muscles of
degeneration of motor neurons, leading to muscle the arms, legs, and occasionally the trunk to weaken
weakness and atrophy. It is primarily caused by and gradually atrophy symmetrically." Legs are more
mutations in the survival motor neuron 1(SMN1) impacted than arms, arms are more affected than
gene, resulting in insufficient levels of the SMN the face and diaphragm, and proximal muscles are
protein, crucial for motor neuron survival. more engaged than distal muscles.?

Autosomal recessive mutations in the survival Its overall incidence is estimated at 1/10,000 live
motor neuron1 gene cause spinal muscular atrophy births, and despite being included in the group of
(SMA), which is characterized by increasing muscle rare diseases, it causes an important family, social, and
weakening and motor neuron loss.!" Only motor economic impact;>* as it is one of the most common
function is disrupted, while sensory neurons remain autosomal recessive hereditary disorders, and it is
untouched, as only a motor neurons are gradually the monogenic disease with higher infant mortality.34
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Patients with SMA-5q have insufficient SMN protein
(survival motor neuron protein), whose functions
influence the axonal transport of molecules,
mitochondrial metabolism, and ribonucleic acid
(RNA) processing in neurons. The SMN protein is
encoded by 2 genes, SMN1 and its homologous
gene, SMN2, located on chromosome 5.56

The SMN protein is made by two genes, the
SMN1 and SMN2 genes. Most patients with SMA
lack the SMN1 gene but have the SMN2 gene, which
mostly produces a ‘short’ SMN protein which cannot
work properly on its own.” With an incidence
estimated to be between 1:6,000 and 1:10,000 and
it, is one of the most prevalent pediatric recessive
genetic diseases.® Males are more likely than
females to have it.%'0 The degeneration of anterior
horn cells in the spinal cord, which results in gradual
proximal weakness with variable degrees of
muscular atrophy, is the disease's defining feature.!

The impact of SMA on individuals is also evolving
due to the availability of disease-modifying therapies.'?
For instance, early treatment may help a child with
SMA Type 1 meet milestones like sitting or standing
on their own that are usually attained by children with
SMA Type 2 or Type 3.12 Without therapy, children
with Type 2 or Type 3 SMA may also lose the
capacity to sustain their accomplishments. The
approved treatments of today can have an impact on
results, particularly if administered early. Each child
reacts differently to treatment, and a child's potential
milestones are determined by how SMA impacts
them prior to treatment.2

Nusinersen (SpinrazaTM) was approved by the
European Medicines Agency (EMA) in June 2017
and the U.S. Food and Drug Administration (FDA) in
December 2016 as the first medication to treat SMA
in adults and children of all kinds.'3'* By boosting
exon 7 inclusion in SMN2 messenger ribonucleic
acid (mRNA) transcripts, this treatment modifies the
SMN2 gene and increases its production of protein,'®
which is essential for the upkeep of motor neurons. '3

Repeated intrathecal injections of nusinersen are
necessary and frequently result in thrombocytopenia
and injection-site side effects.'® Additionally, the
abnormal curvature of the spine, known as scoliosis,
can frequently make it difficult to inject nusinersen
intrathecally.’ Research indicates that approximately
40% of users benefit from it by becoming stronger
and delaying the progression of their illness.'®

The FDA on august 7, 2020 approved the orally-
administered drug risdiplam (Evrysdi) to treat
patients age two months of age and older with
SMA."® Age and body weight determine the
permissible dosage of risdiplam.'® In order to make
more functional SMN protein and enable the protein
to reach the nerve cells when required, this medication
targets the backup copy of the SMN2 gene and
increases exon 7 inclusion in SMN2 messenger
ribonucleic acid (mRNA) transcripts via small molecules.'®

They target not just the central nervous system but
also the peripheral nervous system, as well as
nonneuronal organs and tissues, because they are
accessible upon oral administration and transported
systemically.1520.21.22 A possible drawback of tiny
splice modifiers is their increased likelihood of off-
target effects when compared to medications based
on antisense oligonucleotides (ASQOs).23 There were
no documented severe side effects from the
medication.2* On May 24, 2019, the FDA authorized
onasemnogene abeparovec-xioi (Zolgensma ™)
gene therapy for infantile-onset SMA in children
under two."® For the treatment of spinal muscular
atrophy (SMA), olesoxime (TRO19622), a new
neuroprotective  substance that targets the
mitochondria, is undergoing a crucial clinical effectiveness
investigation.2®

In this study, we will shed light on this disease
and the most important therapeutic pathways that
have been taken to stop or slow its progression and
improve the patient's quality of life, with restriction the
cases in western region cities of Libya.

MATERIALS AND METHODS

Identical questionnaire, made up of 15 questions
were used. The questions were set to find out the
number of patients in the western region who suffer
from spinal atrophy, and they were also asked about
their ability to obtain effective medicines to stop the
progression of this disease. Also they were also
asked about secondary auxiliary medicines and other
procedures that they followed in the event that they
were unable to obtain effective medicines. They were
asked about the most important health problems and
complications that they suffer from due to this disease.
From January 2023 to April 2023, a cross-sectional
survey study was conducted among patients in
western region of Libya. A snowball sampling
method was used. A validated, self-administered
questionnaire was used to collect basic
sociodemographic data from the participants, as well
as information regarding, diagnostic method of
disease, parents relationship, medications used and
knowledge of their complication. A validated, self-
administered questionnaire was used to collect data.
It also divided into two sections. The initial part of the
questionnaire focused on assessing the participants’
sociodemographic characteristics including gender,
age, and occupation. The second part aimed to
explore the participants' relationship between parents'
medication, physical therapy and medication. Every
participant directly received a questionnaire. Additionally,
the participants were assured that all collected
information would be treated anonymously and
maintained confidentially. The participants were
explicitly informed of their right to discontinue
participation at any time without the obligation to provide
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a reason. To evaluate the responses of the study
sample, Microsoft excel sheet were used to analyze
the data. the survey's data are displayed as
percentages (%). Results for categorical variables
were displayed either graphically or as percentage-
based values.

RESULTS

The total number of responses received was 22,
and these responses were from different cities in the
west of Libya. During 4 months' study 2023. The data
then was evaluated by Microsoft Excel software for
analysis.

Firstly, Spinal muscular atrophy patients on
relation to their cities were nine patients from Al-
zawia, while Two from Almayah, both Misrata and
Tripoli were three, Sabratah and alajaylat and
Surman were one patient (Figure1).

.
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Az-Zawiyah Al Mayah Tripoli AlAjaylat Surman

Figure 1. Patients' cities.

The largest percentage of patients in the western
region was male, equivalent to 68%. On the other
hand, the percentage of female patients was 32%
( Figure 2).
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Figure2. Patients' sex.

Figure 3 shows the ages of SMA patients in west Libya.
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Figure 3. Ages bracket.

Then, based on the fourth question, in which we inquire
about the age at which the symptoms of the disease
appeared, we were able to deduce the type of spinal
atrophy in each patient. We found that the percentage of
patients with the first type is 42%, the second type is 8%,
while the third type is 42%, and the fourth type is 8%.

Type 4

5%
. Type 3
25%
] Type 0
| 55% |
Type 1

15%

Type0 2Typel ®Typed ®Typed

Figure4.SMA types.

Table 1 highlights the different diagnostic methods used
by spinal atrophy patients, as the disease was diagnosed
in 18% of patients using an electromyogram, and in 18%
of them using a muscle sample, while the largest
percentage was for those who used a blood sample to
diagnose their condition, estimated at 50%. The smaller
percentage of those who used other methods is
estimated at about 14%.

After that, the patients were asked whether there was a
relationship between the parents, were 45% of patients
answered affirmatively, and 55% of patients answered
negatively (Table 2).
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Table 1. Diagnostic method.

Diagnostic method

Blood sample 11
EMG 4
Muscle sample 4
MRI 1
Otherwise 3

Table 2. Relationship between parents.
Relationship between the parents
9

11

Present

Absent

The eighth and ninth questions shed light on the
medicines that the patients got, and we found that
38% of them did not get any medicine, while 14%
take tonics, 14% take vitamins, 9% of them take
analgesics. While 5% of the patients take Anti
rheumatic drugs, 5% used Ventoline, and 5% used
they take the antidepressant amitriptyline, and the
rest take basic medications for atrophy (5% take
Nusinersen and 5% take risdiplam) (Figure 5).

Then we added a question about the difficulty of
finding medicine in pharmacies. We found that 71%
of patients find it difficult to find medicine in
pharmacies, and 29% of them obtained the medicine
easily. Most of the patients, when asked about the cost

Number of patients

Number of patients

%
48%
18%
17%

4%
13%

%
45%
55%

of obtaining medication from pharmacies, answered
that the cost of treatment was high, and they are
86% of the patients, while 14% of the patients stated
that the cost was cheap (Figure 6).

Finally, based on the need of the majority of patients
for physical therapy and their resort to it as a first
solution to alleviate the muscle weakness that they
suffer from in particular, we asked them whether they
performed physical therapy and their opinions about
its effectiveness in their condition. We found that
18% did not perform physical therapy, while 82% did
it. who are they; 41% of them said it was effective,
and 41% said it was not effective for their condition
(Figure 7).
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MEDICATIONS BEING TAKEN

Figure 5. Medication being taken.
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Figure 6. Ease of obtaining the SMA medicine in pharmacies.

DISCUSSION

When we presented the questionnaire to
patients with atrophy in the western region of Libya,
we faced some problems in filing out the
questionnaire, which were as follows: the number of
atrophy patients in the western region is not large,
therefore we faced difficulty in obtaining a sufficient
number of questionnaires to conduct this study, the
patient’'s awareness of disease is still weak, so
some patients did not respond to many questions. In
addition, to the difficulty of obtaining the medicine,
which limited obtaining sufficient information about
its effectiveness. Our findings also indicate that the
utilization rate of new and innovative therapies for
disease management is low in the western region of
Libya (less than 50% using risdiplam and nusinersin).
Our finding with regard to the obstacles to the use of
gene therapy, they were asked about the difficulty of
obtaining the treatment in terms of its availability in
pharmacies and its cost. On the other hand, the rest
were satisfied with the use of palliative care that
might they relieve a little of the symptoms, which are
often available as a temporary alternative until they
obtain the required medicine comparison with a
study in Saudi Arabia that find the utilization rate of
novel and innovative treatments for SMA management
is low in Saudi Arabia?® (more than 50% of the
respondents reported never prescribing nusinersen
to their patients). However, most SMA patients who
were prescribed nusinersen are taking it. In contrast,
nearly all of the respondents did not prescribe
onasemnogene abeparvovec, and no patient was
started on it because this drug is not yet approved by
the Saudi FDA. Also two-thirds of the respondents
said that only supportive care is available for their
patients, and one-third used palliative care, do-not-
resuscitate, and no endotracheal intubation, which is
in accordance with international consensus
guidelines.?"28

As a result of this study, with regard to region,
gender, and type of atrophy, male atrophy patients -
in the AL-Zawia region - with types | and Il have the
highest rate among all data, As for gender, the matter
is similar to what we saw in another study entitled

No

physical

therapy
18% Effective

41%
Ineffective
41%
o Effective Ineffective Mo physical therapy

Figure 7. Physical therapy effectiveness.

(Gender difference in patients with spinal muscular
atrophy - Are males more susceptible to infection)?®
where the number of males was greater than
females. Higher male/female ratio among SMA
patients were correlated with higher SMA incidence
and prevalence rates, and inversely correlated to the
total population male/female ratio. This result
suggests that genetic background may play a role in
sex differences in SMA patients from different registry
datasets.30

Sex differences have been demonstrated in brain
physiology and behavior during development and
adulthood, and sex is also a significant variable
affecting the prevalence and incidence of some
neurological disorder.31.32:33

It was noted in this study: that most patients suffer
from a mixture of complications, including difficulty
breathing, about 50%, which is one of the most
severe complications of this disease, and in second
place comes scoliosis, which affects patients at a rate
of 14%, noting that both symptoms may be present
together in some cases. Patients, in others, may be
accompanied by constipation or back pain, but about
25% of them denied having any complications.
Therefore, most of the patients required respiratory
supportive care, with some using medications
Calventolin, in addition to painkillers for bone pain
and medicines for rheumatism, as one of the patients
mentioned that he suffers from depression and is
used for that Amytriptylin.

One of the things that we noticed in our study is that
some patients mentioned in their notes that they
cannot walk, which is expected as we have seen in
other studies conducted in different Western
countries, especially among patients with the first and
second types.

Based on the fact that this disease is hereditary, we
focused on the question about the Kkinship
relationship between the parents, and we found that
45% of the patients denied the existence of a
relationship between their parents, and 55% of them
answered that there is no a relationship. Therefore,
we cannot ignore the danger of consanguineous
marriage in the event of genetic diseases in the
history Family.
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CONCLUSION

This study shows that spinal muscular atrophy
affects males more than females and that physical
therapy alleviates in most cases the postural
symptoms that affect patients due to atrophy and
weakness of the muscles resulting from their
inactivity. In addition, most patients were unable to
obtain risdiplam because the period during which
this study was conducted was before the drug
arrived in Libya.
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