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Background: The recent approval of innovative therapies for spinal muscular atrophy
(SMA), such as nusinersen, has brought hope to patients and their families.

Objective: The aims of this study were to compare the characteristics and HRQoL of SMA
patients treated with nusinersen and those treated with the standard of care.

Methods: This was a cross-sectional, interviewer-administered telephone questionnaire,
which used a purposive sampling of SMA patients through a social support network.
EuroQol five-dimensions-3-level (EQ-5D-3L) and the visual analog scale (VAS) have been
used to assess the HRQoL. Different descriptive and inferential tests have been performed to
compare the characteristics, EQ-5D responses, and mean scores of EQ-VAS between patients
on nusinersen and the standard of care.

Results: Eleven out of 36 SMA patients (30.55%) have been treated with nusinersen.
Patients with type I SMA represented 54% of those treated with nusinersen (P=0.012).
Only 12.5% of SMA patients living in the Mecca region are treated with nusinersen in
comparison to 50% of patients living in the Riyadh region (P=0.029). No difference was
noticed in the proxy-responses for the five domains of the EQ-5D or the mean VAS scores
for patients on nusinersen and the standard of care despite controlling for the SMA type and
the ability to breathe independently (= 1.39, 95% CI=— 5.15-7.93, P=0.667). However, the
mean VAS score for patients who are unable to breathe independently was significantly lower
than their counterparts who are able to breathe independently even after controlling for the
SMA type and nusinersen treatment (B= —31.61, 95% CI= - 51.59 - —-11.63, P=0.003).
Conclusion: The results of this study highlight the uncertainty about the impact of nusi-
nersen on SMA patients’ HRQoL. Therefore, the impact of nusinersen on HRQoL should be
examined using more robust study designs.

Keywords: spinal muscular atrophy, health-related quality of life, nusinersen, health
services accessibility, Saudi Arabia

Introduction

Spinal muscular atrophy (SMA) is the second most common autosomal-recessive genetic
disorder after cystic fibrosis, and refers to a range of disorders characterized by the
degeneration of the anterior horn cells (o-motor neurons).! The symptoms of SMA
range from progressive muscle weakness to respiratory failure in the late stages.” It is
believed to be the second most common cause of death among children after cystic
fibrosis.”* SMA is commonly categorized into four types based on the onset and course of

the disease. Type I is the most common and progressive type of SMA and is usually
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diagnosed within the first six months of a child’s life, leading to
frequent respiratory infections and death by the age of two
years for those untreated. The second type is less progressive
than type I and is usually diagnosed between the 6th and 18th
months of the child’s age. On the other hand, the time of type
III diagnosis, which is considered a milder form of SMA in
comparison to types I and II, is variable from 18 months to
early adulthood. The last and rarest type of SMA is type IV.
This type of SMA is mostly diagnosed in the second or third
decade of life, and patients usually have a normal life
expectancy. Data show that inadequate production of survival
motor neuron (SMN) protein, which is produced mainly by
SMNT1 gene and to a lesser degree by SMN2 gene on chromo-
some 5q, is responsible for most of the motor symptoms of
SMA.* Although the prevalence and incidence of this rare
disease are largely unknown in many countries, especially in
low and middle-income countries, they are estimated to be
1-2 per 100,000 persons and 1 in 10,000 live births,
respectively.’

The management of SMA has been largely supportive,
such as physical and respiratory therapies, aimed at relieving
patients’ symptoms and improving the residual functions.®
However, the approval of nusinersen in December 2016 by
the United States Food and Drug Administration (USFDA)
has brought new hope in the treatment of SMA.” Nusinersen is
an antisense oligonucleotide that corrects the splicing of
SMN2 exon 7, resulting in higher production of fully func-
tional SMN protein, which theoretically leads to improvement
in the motor symptoms of SMA.'® This drug is administered
intrathecally four times over 64 days in the loading phase,
followed by maintenance doses every four months, and has
shown promising results in achieving motor milestone end-
points, such as sitting independently as assessed by the
Hammersmith Infant Neurological Examination (HINE)
after 12 months of follow-up, in several Phase II and Phase
I trials.""'* Moreover, multiple observational studies that
assessed the impact of nusinersen on the motor function of
SMA patients with type I who have been treated under the
expanded access program in different countries have revealed
encouraging results."*'® Although most patients with SMA
who have been treated with nusinersen have reported improve-
ments in their motor function, these improvements were not
significant among all age groups. In a recently published study
that assessed the impact of nusinersen among seven adult
SMA patients with types II and III in Germany who have
been followed up for at least 10 months and used valid
assessment scales, such as, the Hammersmith Functional
Motor Scale Expanded (HFMSE) and the Revised Upper

Limb Module (RULM), there was a reported improvement
in the patients’ motor function; however, these changes did not
reach statistical significance.!” Additionally, the high list price
of this drug makes it not cost effective at various traditional
cost effectiveness thresholds.'™'” Using the cost effectiveness
threshold of €195,600 per Quality Adjusted Life Year
(QALY), which is considered a reasonable threshold for rare
diseases in Sweden, nusinersen was not found to be cost
effective from the perspective of the health technology assess-
ment body in Sweden, also known as the Dental and
Pharmaceutical Benefits Agency. The study used a Markov
health-state transition model utilizing data from ENDEAR and
CHERISH phase III trials to examine the cost effectiveness of
nusinersen for infantile-onset and later-onset SMA. The incre-
mental cost effectiveness ratios were found to be €551,300 and
€311,800 per QALY for the infantile-onset and later-onset
SMA, respectively.'® In another economic evaluation study
that explored the cost effectiveness of nusinersen in compar-
ison to the best supportive care from the United States health-
care sector perspective, nusinersen was not found to be cost
effective as well at a cost effectiveness threshold of
$500,000 per QALY." Despite the high cost and outcome
uncertainty, many healthcare systems have provided coverage
for SMA patients who are eligible for nusinersen through
different managed entry agreements.> %

Another one-time injection highly expensive SMN1 gene
replacement therapy was approved by the USFDA in
May 2019."° Onasemnogene abeparvovec has shown promis-
ing results,®* and received conditional approval by the
European Commission for the management of SMA type
I patients with bi-allelic mutation in SMN1 gene.'® In Saudi
Arabia, rare diseases represent a huge financial challenge to
the public healthcare sector, and SMA is one of the commonly
encountered rare diseases.”” Only nusinersen has been
approved so far in the management of SMA by the Saudi
Food and Drug Authority (SFDA), and the drug is only
administered
a managed entry agreement that was established between the
Saudi Ministry of Health (MOH) and nusinersen manufac-
turer, but the agreement did not come into effect yet and is

in few tertiary care centers. Recently,

expected to be launched soon.”> Nevertheless, no study has
been published so far about the efficacy or cost effectiveness
of this drug among the Saudi SMA patient population.
Moreover, its impact on patient health-related quality of life
(HRQoL) in real-world practice is largely unknown.?
Therefore, the aim of this study was to explore the impact of
nusinersen on patient HRQoL and compare the characteristics
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of SMA patients who had received nusinersen in comparison
to those who did not in Saudi Arabia.

Methods
Study Design and Data Collection

This was a proxy-reported questionnaire-based cross-sectional
study whereby parents or caregivers of patients with
a confirmed SMA diagnosis were interviewed over the
phone by three healthcare professionals who were trained
using the role-play method. The patients were identified
through a social network of SMA patients that was established
in 2016 by the parents of some SMA patients in Saudi Arabia.
Parents and caregivers of SMA patients were approached by
members of the network who informed them about the objec-
tives of the study prior to the start of data collection that took
place between May 16th and August 28th 2020. Only those
with confirmed SMA diagnosis who consented to participate
after explaining the purpose of the study and the right of the
participants to withdraw at any time were contacted. Those
who did not consent to participate were excluded. The date of
SMA diagnosis, type of SMA, age, age at diagnosis, gender,
and whether nusinersen was administered were retrieved from
the patients’ medical records. Type of hospital where the
patient was first diagnosed (eg, public or private), nationality
(Saudi or non-Saudi), presence of comorbidities, place of
residence, family monthly income, whether the patient is
able to breathe and/or walk, whether the patient has any
relatives with SMA, whether the parents or caregivers were
told that the patient needs nusinersen by the treating neurolo-
gist, and whether any application was made by the parents/
caregivers or on their behalf by the treating neurologist to
receive nusinersen from the MOH or other public healthcare
entities, such as the ministry of defense and aviation health
affairs, were collected from the parents or caregivers over the
phone in an interview that lasted approximately 15 minutes.

Patients’ Health-Related Quality of Life

In order to compare the health-related quality of life (HRQoL)
for patients who were treated with nusinersen and their coun-
terparts on the standard of care only (eg, respiratory support,
nutritional support, airway clearance), the Arabic version of
the EuroQol five-dimensions-3-level (EQ-5D-3L) question-
naire was used.”’*® This generic scale has been used in asses-
sing the HRQoL of SMA patients before,” therefore, it was
used in this study to assess the HRQoL of SMA patients. It
assesses five domains of HRQoL (mobility, self-care, usual
activities, pain and discomfort, and depression and anxiety)

with three possible responses (no problems, some problems,
and confined to bed/unable/extreme problems).”® Moreover,
the 20 centimeters EQ visual analog scale (VAS) with 0 to 100
end points where 0 corresponds to the worst health state and
100 corresponds to the best health state was used as well.”=*
Patients’ responses to EQ-5D-3L items were collected during
the phone interviews, and the EQ-VAS was sent to the parti-
cipants as a WhatsApp”™ message so they could view the scale
and rate the health state of their SMA patients.

Ethical Considerations

All personal identifiers were removed from the collected
data to protect patient privacy and confidentiality, and the
study adhered to the ethical principles of the Helsinki’s
declaration.?® The study was approved by the institutional
review board in the College of Medicine at King Saud
University, Riyadh, Saudi Arabia (Project No. E-19-4512).

Statistical Analyses

The sociodemographic and medical characteristics were com-
pared between patients on nusinersen and those on the stan-
dard of care using Chi-square and Fisher’s exact tests as
appropriate. EQ-5D-3-L domains’ responses were compared
between patients on nusinersen and those on the standard of
care using one-way ANOVA with Bonferroni correction.
Student’s #-test and one-way ANOVA with Bonferroni correc-
tion were used to compare mean EQ-VAS scores across nusi-
nersen use, age groups, gender, SMA types, ability to walk
with assistance, ability to breathe independently (eg, without
a ventilator), and presence of comorbidities. Multiple linear
regression analysis was conducted to examine the impact of
nusinersen on EQ-VAS score controlling for factors that have
shown a significant association with the EQ-VAS score. The
data were presented as means, standard deviations, frequen-
cies, percentages, and box plots. Furthermore, beta coefficients
with 95% confidence limits were used to present the results of
multiple linear regression. The minimum sample size was
estimated to be 35 patients for multiple linear regression
with up to three predictors, a = 0.05, B = 0.2, power of 0.8,
and a large effect size of Cohen’s F* = 0.24. All the statistical
analyses were conducted using SAS software, version 9.4
(SAS Institute Inc, Cary, NC, USA).

Results

Study Participants
A list of 63 patients who were diagnosed with SMA was
received from the SMA social support network in Saudi
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Arabia; however, only 45 patients met the inclusion
criteria, and 36 of them consented and participated in
the study as shown in Figure 1. Eleven patients
(30.55%) were treated with nusinersen for at least 12
months, and 72.72% (8/11) of them had been treated
with nusinersen since 2018. On the other hand, 25
patients (69.44%) were treated with the standard of
care. Most of the treated patients with nusinersen have
type I SMA (54.54%). However, patients with type
I SMA only represented 25% (9/36) of the total number
of patients in comparison to patients with types II and
III who represented 52.78% and 22.22% of the total
number of recruited patients, respectively, (P=0.012).
About 55% of the patients were females, 55.55% were

Total number of
patients= 63

N

Total number of
patients with
confirmed SMA=
45

Number of
patients who
participated = 36

Figure | Patient recruitment scheme.

under 10 years of age, 58.33% were diagnosed when
they were under two years of age, 72% were diagnosed
with SMA in public hospitals, and 97% were Saudis
with no significant differences between patients treated
with nusinersen and those treated with the standard of
care. Approximately 73% of the patients (8/11) treated
with nusinersen are living in the Riyadh region, which
represents 50% of the SMA participants living in the
Riyadh region; whereas only one out of eight patients
(12.5%) living in the Mecca region were treated with
nusinersen (P=0.02). The patients’ family incomes, abil-
ity to walk with assistance, ability to breathe indepen-
dently, and other patients’ characteristics are shown in
Table 1.

r N
(" Patients who were )
excluded: (18)

Missing contact
information = 2
Non- SMA patients =
\_ 16 g

( 3

Patients who were
excluded: (9)

No response = 5
Passed away = 3

~

L\ Refused to participate = 1
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Table | Spinal Muscular Atrophy Patients’ Baseline Characteristics (N=36)

Characteristics Treated with Patients Treated with P-value Total n (%)
Nusinersen Standard of Care n (%)
n (%)
SMA type
Type | 6(54.54) 3(12.00) 0.012 9(25.00)
Type Il 5(45.45) 14(56.00) 19(52.78)
Type I 0(0.00) 8(32.00) 8(22.22)
Age at diagnosis
0-2 yrs. 8(72.72) 13(52.00) 0.684 21(58.33)
24 yrs. 2(18.18) 7(28.00) 9(25.00)
>4 yrs. 1(9.09) 5(20.00) 6(16.67)
Gender
Male 6(54.54) 10(40.00) 0.483 16(44.44)
Female 5(45.45) 15(60.00) 20(55.56)
Where was the patient diagnosed?
Public hospital in Saudi Arabia 8(72.72) 18(72.00) 0.988 26(72.22)
Private hospital in Saudi Arabia 1(9.09) 2(8.00) 3(8.33)
Private hospital abroad 2(18.18) 5(20.00) 7(19.44)
Nationality
Saudi 11(100.00) 24(96.00) 0.991 35(97.22)
Non-Saudi 0(0.00) 1(4.00) 1(2.78)
Where is the patient treated?
Public hospital 10(30.30) 23(69.70) 0913 33(91.67)
Private hospital 1(33.33) 2(66.67) 3(8.33)

Does the patient have any other chronic
diseases (eg, diabetes, asthma, etc. ...)?

Yes 1(9.09) 2(8.00) 0914 3(8.33)

No 10(90.91) 23(92.00) 33(91.67)
Patient age

1-5 yrs. 3(27.27) 4(16.00) 0.339 7(19.44)

5-10 yrs. 5(45.45) 8(32.00) 13(36.11)

10-15 yrs. 1(9.09) 0(0.00) 1(2.78)

15-20 yrs. 1(9.09) 3(12.00) 4(11.11)

20-25 yrs. 0(0.0) 1(4.00) 1(2.78)

>25 yrs. 1(9.09) 9(36.00) 10(27.78)
Place of residence

Riyadh 8(72.72) 8(32.00) 0.029 16(44.44)

Eastern region 1(9.09) 7(28.00) 8(22.22)

Mecca 0(0.0) 8(32.00) 8(22.22)

Al Madinah 0(0.0) 1(4.00) 1(2.78)

Jizan 1(9.09) 0(0.00) 1(2.78)

Algassim 1(9.09) 0(0.00) 7(19.44)

(Continued)
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Table | (Continued).

Characteristics Treated with Patients Treated with P-value Total n (%)
Nusinersen Standard of Care n (%)
n (%)
Family monthly income in Saudi Riyals (SAR)
< 5000 0(0.0) 4(16.0) 0.058 4(11.11)
5000-10,000 4(36.36) 6(24.0) 10(27.77)
10,000—15,000 3(27.27) 12(48.0) 15(41.66)
15,000-20,000 2(18.18) 1(4.0) 3(8.33)
>20,000 2(18.18) 0(0.0) 2(5.55)
Refrained from answering 0(0.0) 2(8.0) 2(5.55)
Is the patient able to walk with assistance?
Yes 0(0.00) 4(16.0) 0.290 4(11.11)
No 11(100.00) 21(84.0) 32(88.89)
Is the patient able to breathe independently?
Yes 5(45.45) 18(72.00) 0.152 23(63.89)
No 6(54.54) 7(28.00) 13(36.11)
Does the patient have any relatives with
SMA?
Yes 2(18.18) 13(52.00) 0.076 15(41.67)
No 9(81.81) 12(48.00) 21(58.33)
Have you been told by the treating physician
that the patient needs SPINRAZA
(nusinersen)?
Yes 10(90.91) 18(72.00) 0.577 28(77.78)
No 1(9.09) 7(28.00) 8(22.22)
Were there any requests made by yourself or
on your behalf to grant youlyour kid access to
nusinersen through the MOH program for
SMA patients?
Yes 11(100.00) 19(76.00) 0.148 30(83.33)
No 0(0.00) 6(24.00) 6(16.66)

EuroQol 5-Dimensions 3-Level (EQ-5D-3L)

The proxy-responses for the EQ-5D-3L five domains (mobi-
lity, self-care, usual activities, pain and discomfort, and
depression and anxiety) for patients on nusinersen and
those on the standard of care were not significantly different
as shown in Table 2. More than two-thirds of participants
reported extreme problems for the mobility and self-care
domains. Furthermore, over two-thirds of participants
reported some or extreme problems in both usual activities
and pain and discomfort domains, while 80.5% of the
patients reported no or some problems in the depression
and anxiety domains.

The mean EQ-VAS scores for patients on nusinersen
and those treated with the standard of care are not

significantly different as shown in Table 3. Moreover,
no significant difference in the mean EQ-VAS scores
across age groups, gender, ability to walk with assis-
tance, and presence of comorbidities was found. The
mean EQ-VAS score was the lowest for patients with
SMA type I, followed by patients with type III, while
patients with type II had the highest score (P=0.001).
Patients who are able to breathe independently have
higher mean EQ-VAS score in comparison to their
counterparts who are unable to breathe independently
(P<0.001). The EQ-VAS scores based on nusinersen use
and across SMA types and ability to breathe indepen-
dently are shown in Figures 2 and 3, respectively.
Although patients on nusinersen had a higher likelihood
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Table 2 Proxy Responses for Patients’ Health-Related Quality of Life (HRQol) Using the EQ-5D-3L

Domain Treated with Patients Treated with P-value Total N(%)
Nusinersen Standard of Care
N(%) N(%)
Mobility
No problems 0(0.00) 0(0.00) 0.285 0(0.00)
Some problems 0(0.00) 4(16.00) 4(11.11)
Extreme problems 11(100.00) 21(84.00) 32(88.89)
Self-care
No problems 0(0.00) 1(4.00) 0.767 1(2.77)
Some problems 2(18.18) 6(24.00) 8(22.22)
Extreme problems 9(81.82) 18(72.00) 27(75.0)
Usual activities
No problems 1(9.09) 10(40.00) 0.075 11(30.55)
Some problems 2(18.18) 8(32.00) 10(27.77)
Extreme problems 8(72.73) 7(28.00) 15(41.66)
Pain and discomfort
No problems 1(9.09) 8(32.00) 0.157 9(25.0)
Some problems 6(54.55) 13(52.00) 19(52.77)
Extreme problems 4(36.36) 4(16.00) 8(22.22)
Depression and anxiety
No problems 5(45.45) 8(32.00) 0.887 13(36.11)
Some problems 4(36.36) 12(48.00) 16(44.44)
Extreme problems 2(18.18) 5(20.00) 7(19.44)

than their counterparts on the standard of care only to
have higher EQ-VAS scores, this was not statistically
significant when controlling for both the type of SMA
and ability to breathe independently (B=1.39, 95%
Cl= — 5.15-7.93, P=0.667). However, patients who
were unable to breathe independently have a lower like-
lihood to have high EQ-VAS scores in comparison to
their counterparts who were able to breathe indepen-
dently controlling for nusinersen use and SMA type
(B= -31.61, 95% CI= — 51.59- — 11.63, P=0.003;
Table 4).

Discussion

The highly expensive and innovative therapies that have
been approved over the last three years have revolutio-
nized the treatment of SMA.'® Although these new drugs,
such as nusinersin and onasemnogene abeparvovec-xioi,
and risdiplam, have been fully or conditionally approved
by the USFDA and the European Medicines Agency, they
have not been approved by other regulatory bodies in
many countries especially in the low and middle-income
countries.®® This creates variable access to innovative

treatments for patients affected by this debilitating health
condition. Despite the fact that nusinersin was approved
by the SFDA in Saudi Arabia, many SMA patients have
only been treated with the standard of care.”> Such
a finding sheds light on the eligibility criteria that were
used in granting access to therapy in different healthcare
centers. For example, patients with SMA type I, which is
the most severe form of the disease, had more access to
nusinersen than patients with other types of SMA.
However, some patients with type I SMA had access to
nusinersen and not all patients with type I SMA had access
to nusinersin. Furthermore, no difference was noticed
among patients who were treated with nusinersen in com-
parison to those who were not in terms of their age,
gender, nationality, type of hospital where the patient is
being treated (public vs private), presence of comorbidities
(eg, diabetes, asthma, etc ....), and ability to breathe or
walk. Interestingly, only one SMA patient (12.5%) in the
Mecca region was treated with nusinersen in comparison
to 50% (8/16) of patients in the Riyadh region. Although
this is a cross-sectional study with limited generalizability,
these findings shed light on the inconsistent criteria that
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Table 3 The Mean EQ-VAS Score Across Nusinersen Use, Gender, Age Groups, SMA Types, Ability to Breathe Independently, Ability

to Walk with Assistance, and Presence of Other Comorbidities

Characteristics EQ-VAS Score P-value
(Mean £ SD)

Treated with nusinersen
Yes 37.73£25.43 0.441
No 45.40+27.87

Age
1-5 yrs. 25.71+28.05 0.143
5-10 yrs. 51.54+28.02
1015 yrs. 70.0£0
15-20 yrs. 22.50+15.55
20-25 yrs. 55.0+0
>25 yrs. 48.50+23.10

Gender
Male 39.06+22.75 0.435
Female 46.25+30.21

SMA types
Type | 22.22+23.19 0.001
Type |l 57.11+23.82
Type Il 33.13£19.26

Ability to breathe independently
Yes 55.65+23.71 <0.001
No 20.76+16.05

Ability to walk with assistance
Yes 23.75+14.93 0.132
No 45.47+27.36

Presence of other comorbidities (eg, asthma, diabetes)
Yes 60.0£13.23 0.263
No 41.52+27.54

were set by different tertiary healthcare institutions in
Saudi Arabia to assess the eligibility of SMA patients for
nusinersen.

The proxy-responses for the five domains of the EQ-
5D-3L, which assessed the HRQoL, were not significantly
different between those treated with nusinersen and their
counterparts treated with the standard of care. Similarly,
treated  with
a significantly different mean EQ-VAS score in compar-

patients nusinersen did not have
ison to their counterparts who are treated with the standard
of care only. The absence of any impact on EQ-VAS score
remained even after controlling for type of SMA and the
ability of patients to breathe independently. On the other
hand, patients with SMA type I had the lowest mean EQ-
VAS score in comparison to their counterparts with types
IT and III. This is consistent with a previously published

study that confirmed a negative relationship between the

most severe forms of SMA and patients’ quality of
life.>*! Furthermore, patients who are unable to breathe
independently had a significantly lower mean EQ-VAS
score in comparison to their counterparts who are able to
breathe independently; this difference remained significant
even after controlling for the type of SMA and the use of
nusinersen. These findings, although they come from an
observational cross-sectional study that used a generic
scale to assess HRQoL, represent the first attempt at
a national level to assess the impact of nusinersen as
well as the different clinical characteristics on SMA
patients’ HRQoL. In addition, little is known about the
impact of different SMA disease phenotypes or the few
available SMA treatments on patients’ HRQoL despite the
fact that several studies have assessed the HRQoL of SMA
patients using different scales.”® Thus, these findings high-
light the importance of HRQoL in the assessment of any
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Figure 2 The boxplot of the VAS scores for patients on nusinersen versus standard of care across SMA types.
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Figure 3 The boxplot of the VAS scores for patients on nusinersen versus standard of care across the patient ability to breathe independently (eg, use of ventilator).

current or future innovative therapy for SMA or other rare
diseases due to the high level of uncertainty about the
value of these highly expensive drugs. There may be
a statistically significant improvement of motor function;
however, this slight increase may not be meaningful to the
patients and their caregivers.®'=*

Although this is the first study to the best of our
knowledge to explore the factors that influence access to
nusinersen among SMA patients in Saudi Arabia, multiple
limitations must be acknowledged. This was a cross-
sectional study that used a non-probability purposive sam-

pling. Therefore, any causal relationship between the use

of nusinersen and any of the EQ-5D domains or EQ-VAS
score cannot be assessed. Furthermore, some sociodemo-
graphic and clinical characteristics as well as the HRQoL
have been collected through an interviewer-administered
questionnaire that involved proxy respondents, which
increases the risk of acquiescence and information
bias.**** Additionally, the motor function was not
assessed or collected using a validated scale, such as the
HFMSE and/or RULM.?**? Moreover, the HRQoL was
assessed using the EQ-5D, which is a non-disease specific
scale that was used before in assessing HRQoL among
SMA patients.
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Table 4 Multiple Linear Regression for the Association Between
the Administration of Nusinersen and the EQ-VAS Score

Variable p Estimate* | P-value | 95% Confidence
Interval
Nusinersen* 1.39 0.667 - 5.15 7.93
SMA type | -733 0.536 -31.26 16.58
Unable to breathe -31.6l 0.003 -51.59 —-11.63

Note: *The beta coefficient has been adjusted for the number of doses patients
received.

Conclusions

The findings of this study highlight the uncertainty about
the value of nusinersen in improving the HRQoL of SMA
patients. SMA patients on nusinersen do not seem to have
better HRQoL in comparison to their counterparts on the
standard of care only. Therefore, the impact of nusinersen
on HRQoL needs to be examined further using robust
study designs and disease-specific scales to verify the
impact of this innovative therapy on patients’ HRQoL.
Moreover, disease phenotypes and geographic location
seem to influence the utilization rate of this innovative
therapy. Hopefully, the new risk sharing agreement
which will take effect soon under the Saudi Ministry of
Health will address these issues since a scientific commit-
tee is involved in assessing the eligibility of patients to
nusinersen and monitoring the outcomes of the treatment
upon which the reimbursement will be based.
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