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ABSTRACT

Introduction: Inconvenient administration
and side effects of some disease-modifying
therapies (DMTs) for relapsing multiple sclerosis
(RMS) can deter adherence. We evaluated

treatment satisfaction with cladribine tablets
(CladT) for RMS in the Arabian Gulf.
Methods: This was a non-interventional, mul-
ticentre, prospective observational study in
non-pregnant/lactating adults (aged C 18 years)
with RMS eligible for 1st treatment with CladT
(EU labelling). The primary outcome was overall
treatment satisfaction at 6 months (Treatment
Satisfaction Questionnaire for Medication
[TSQM]-14, v. 1.4), Global Satisfaction subscale.
Secondary endpoints were TSQM-14 scores for
convenience, satisfaction with side effects and
satisfaction with effectiveness. Patients pro-
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vided written informed consent.
Results: Of 63 patients screened, 58 received
CladT and 55 completed the study. Mean age
was 33 ± 9 years; mean weight 73 ± 17 kg; 31%
male/69% female; mostly from the United Arab
Emirates (52%) or Kuwait (30%). All had RMS
(mean 0.9 ± 1.1 relapses in the past year), mean
Expanded Disability Status Scale (EDSS)
1.4 ± 1.2; 36% were DMT-naı̈ve. Mean [95% CI]
score was high for overall treatment satisfaction
(77.8 [73.0–82.6]), ease of use (87.4 [83.7–91.0]),
tolerability (94.2 [91.0–97.3]) and effectiveness
(76.2 [71.6–80.7]). Scores were similar irrespec-
tive of DMT history, age, gender, relapse history
or EDSS. No relapses or serious treatment-
emergent adverse events (TEAE) occurred. Two
severe TEAE occurred (fatigue, headache) and
16% reported lymphopenia (two cases of grade
3 lymphopenia). Absolute lymphocyte counts
at baseline and 6 months were 2.2 ± 0.8 9 109/
L and 1.3 ± 0.3 9 109/L, respectively.
Conclusions: Treatment satisfaction, ease of
use, tolerability and patient-perceived effec-
tiveness for CladT were high, irrespective of
baseline demographics, disease characteristics
and prior treatment.

Keywords: Multiple sclerosis; Cladribine
tablets; Patient-reported outcomes; Disease-
modifying therapy

Key Summary Points

We evaluated treatment satisfaction with
cladribine tablets (CladT) for relapsing
multiple sclerosis (RMS) in the Arabian
Gulf in an observational study.

The Treatment Satisfaction Questionnaire
for Medication (TSQM)-14, v. 1.4 was
administered 6 months after the year 1
course of CladT.

Of 63 subjects screened, 58 received
CladT, and 55 completed the study.

Mean TSQM scores for CladT were high for
overall treatment satisfaction, ease of use,
tolerability and effectiveness, irrespective
of DMT history, age, gender, relapse
history or disability status.

INTRODUCTION

Treatment with disease-modifying therapies
(DMTs) represents the cornerstone of manage-
ment of relapsing multiple sclerosis (RMS) [1].
Long-term management of RMS with DMTs has
been shown to reduce the frequency of clinical
MS relapses, as well as the appearance of new
demyelinating lesions in the central nervous
system (CNS) and the progression of disability
related to RMS, especially when high-efficacy
treatment is given early [1–3]. Treatment with
cladribine tablets (CladT), a high-efficacy DMT
believed to act via a mechanism related to
immune reconstitution, is indicated as
monotherapy for the management of RMS in
patients with high MS disease activity [4–7].

The approval of CladT was based largely on
the results of the 2-year, randomised, placebo-
controlled, phase III CLARITY study, together
with long-term follow-up in an extension to
this trial and in registries of patients with MS
[4, 7, 8]. The measurement of patient-reported
outcomes is also important in assessing the
overall impact of a treatment on the patient’s
life, and no such data are available from coun-
tries of the Arabian Gulf. We report the results
of a 6-month, prospective, observational evalu-
ation of the effects of CladT on patient satis-
faction in people with RMS, using the
Treatment Satisfaction Questionnaire for Medi-
cation (TSQM), a validated instrument for this
purpose.

METHODS

Objectives and Outcomes

This study used the TSQM under an appropriate
licence. The TSQM version 1.4 includes 14
questions that address four distinct domains of
treatment satisfaction (overall satisfaction,
convenience, perceived effectiveness, and
side effects). Questions elicit responses on a
Likert scale ranging from 1 (lowest satisfaction)
to 5 or 7 (highest satisfaction), apart from one
question on the presence or absence of side ef-
fects, which requires an answer of ‘‘yes’’ or ‘‘no’’
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[9, 10]. Individual scores are pooled to provide
overall scores for the four domains and are
transformed to a scale of 0 (least satisfaction) to
100 (most satisfaction) [9, 10]. Accordingly,
higher TSQM scores indicate better patient sat-
isfaction with treatment.

The primary outcome of this study was
overall patient satisfaction with CladT treat-
ment 6 months after starting treatment, as
measured using the TSQM. Secondary objectives
included patient-reported outcomes based on
subscales of the TSQM (ease of use of CladT
[convenience subscale], tolerability of CladT
[satisfaction with side effects subscale] and the
subject-perceived effectiveness of CladT [satis-
faction with effectiveness subscale]). Other sec-
ondary outcomes were exploration of the
relationships between treatment satisfaction
and the characteristics of subjects at baseline,
the nature of previous DMT (identity of prior
DMTs, reasons for discontinuation, and wash-
out period required before starting CladT), tol-
erability (the proportion of subjects who
experienced grade 3 or 4 lymphopenia) and an
analysis of MS relapses during the first 6 months
of CladT.

Patients

Eligible subjects were adult (at least 18 years of
age) men or women with RMS who were indi-
cated (in the opinion of the investigator) for
treatment with CladT according to its European
labelling (Summary of Product Characteristics);
Table 1 summarises the details of this indica-
tion, which is consistent with the presence of
‘‘highly active’’ MS disease activity, as defined in
the EU label. Additionally, patients were
required to be receiving their first treatment
with CladT, to be not pregnant or breastfeeding,
to be free of contraindications to CladT
(Table 1) and to have provided informed con-
sent (see below). Patients received CladT at the
discretion of the investigator, who was also the
patient’s usual-care neurologist. Inclusion in
the study occurred at the point of administra-
tion of the first dose of CladT.

All patients who had received at least one
dose of CladT and who were enrolled in the

study were included in analyses of safety and
tolerability (safety population). Subjects who
completed the study were included in the full
analysis set (FAS).

On the basis of a sample size of 55 subjects,
the Global Satisfaction subscale score of the
TSQM questionnaire was estimated with a pre-
cision (half-width of the 95% CI around the
estimate) of 5.3 based on a two-sided 95%
confidence for the mean and an SD of 20.
Assuming a 10% dropout rate, approximately
60 subjects were needed to achieve the targeted
precision on the primary endpoint.

Study Design

This was a prospective, non-interventional,
observational study. The TSQM was adminis-
tered 6 months after the first course of CladT.
Where subjects withdrew from the study before

Table 1 Therapeutic indications and contraindications
for cladribine tablets in the management of RMS

Therapeutic

indication

Treatment of adult patients with

highly active RMS as defined by

clinical or imaging features

Contraindications Infection with human

immunodeficiency virus (HIV)

Active chronic infection (tuberculosis

or hepatitis)

Immunocompromised patients,

including patients currently

receiving immunosuppressive or

myelosuppressive therapy

Active malignancy

Moderate or severe renal impairment

(creatinine clearance\ 60 mL/

min)

Pregnancy and breastfeeding

Hypersensitivity to the active

substance or to any of the excipients

Compiled from information presented in the European
Summary of Product Characteristics
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the 6-month time point, the reason for discon-
tinuation was recorded, along with details of
lymphopenia, MS relapses, and any other tol-
erability/safety findings.

Statistics

Data were analysed using descriptive statistics
(means and SD and/or 95% confidence intervals
[95%CI] for continuous variables and number
[%] for categorical variables). No imputation of
missing data was performed. Formal testing for
statistical significance was not performed.

Ethics

This study was performed in accordance with
the Helsinki Declaration of 1964 and its later
amendments. All patients provided written
informed consent before being enrolled into the
study. Prior to commencement of the study at a
given site, the protocol and associated docu-
ments were submitted to the institutional
review board (IRB) or independent ethics com-
mittee (IEC) responsible for approval at each
site. The study could only proceed at any site
after IEC/IRB approval. Online Supplementary
Table 1 provides a list of IECs/IRBs that pro-
vided approval at each study site.

RESULTS

Patients

Of 63 patients screened for inclusion, 58 were
enrolled (safety population). Reasons for non-
inclusion were failure to meet inclusion/exclu-
sion criteria (n = 2), lost to follow-up (n = 1) and
other reasons (n = 2). Fifty-five patients com-
pleted the study (FAS; one was lost to follow-up
and two withdrew for other reasons) (Table 2).
All subjects had a diagnosis of RMS. There were
about twice as many women vs. men in the
study population. Patients had active RMS, as
shown by the presence of clinical relapses and/
or new or enlarged MRI lesions in the past year.
Physical status was good on average, with a

mean Expanded Disability Status Scale (EDSS) of
1.4.

The majority of patients (64%) had received
prior DMT-based therapy for MS (interferon-b,
dimethyl fumarate, teriflunomide, fingolimod

Table 2 Demographic and disease characteristics at base-
line (full analysis set, n = 55)

Mean age (years) 33.9 ± 9.3

Gender [n (%) male/female] 17 (31)/38 (69)

Mean number of MS relapses in

year before enrolment

0.9 ± 1.1

Mean EDSSa 1.4 ± 1.2

MRI parametersa

Mean no. of Gd? lesions 0.9 ± 3.1

Mean no. of new or enlarged T2

hyperintense lesions

3.6 ± 5.0

Mean no. of T1

hypointense lesions

2.2 ± 3.8

Absolute lymphocyte countb

Cells/mm3 2200 ± 800

Cells/L 9 109 2.2 ± 0.8

Previous DMT therapy

[yes/no, n (%)]

35 (64)/20 (36)

[ 1 prior DMT [n (%)] 19 (35)

Individual DMTs received

Interferon-b 7 (13)

Teriflunomide 7 (13)

Dimethyl fumarate 7 (13)

Fingolimod 6 (11)

Natalizumab 8 (15)

EDSS Expanded Disability Status Scale
aEDSS or MRI had never been measured in 7 subjects (i.e.
n = 48 for this parameter)
bData available from 54/55 subjects. Data are means ±
SD for continuous variables or [n (%)] for categorical
variables
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or natalizumab). The mean duration of prior
DMT was 779 ± 816 days and the mean wash-
out period before starting treatment with CladT
was 108 ± 175 days.

Patient Satisfaction with CladT Treatment

TSQM scores and their subscores indicated a
high level of satisfaction with CladT treatment
(Table 3), with a score for overall treatment
satisfaction (the primary endpoint) of 77.8
(73.0–82.6). Figure 1 shows that overall treat-
ment scores were similar between subgroups of
patients stratified for age (cutoff 45 years), gen-
der, number of prior DMTs received (0, 1 or
[1), individual prior DMTs (interferon-b,
dimethyl fumarate, teriflunomide, fingolimod
or natalizumab), route of administration of
DMTs (oral, injectable, infusional), number of
MS relapses in the previous year (0, 1 or[1), or
EDSS at baseline (\ 1, 1 to \2, 2 to \3, C 3).
Mean scores for the three subscales were also
similar between these subgroups (Online Sup-
plementary Figs. 1–3).

Safety and Tolerability

These analyses were based on the safety popu-
lation (all 58 enrolled subjects). Half of the
population (n = 29; 50%) reported at least one
treatment-emergent adverse event (TEAE). The
most common all-cause TEAE (occurring in at
least 5% of the safety population) were lym-
phopenia (n = 9, 16%), fatigue (n = 6, 10%) and

headache (n = 3, 5%). AE were mild in severity
except for moderate events of lymphopenia,
oropharyngeal pain, productive cough, and
rhinorrhoea (n = 1, 1.7% for each) and severe
events of fatigue, headache, and dyspnoea
(n = 1, 1.7% for each); these AE were considered
by investigators to be related to CladT. There
were no deaths, serious AE or AE that led to
discontinuation of treatment with CladT.

Grade 3–4 lymphopenia occurred in two
subjects (3.4%). Mean ALC was 2.243 9 109/L
(SD 0.8) at baseline and 1.265 9 109/L (SD 0.4)
at month 6 (equivalent to 2243 ± 800 and
1265 ± 400 cells/mm3, respectively).

No MS relapses occurred during the study
period.

DISCUSSION

Our data showed that TSQM scores for overall
patient satisfaction, and its subscales of conve-
nience, side effects and effectiveness, were high
among patients with ‘‘highly active’’ RMS (as
described in the EU label for CladT) who had
received their first course of CladT for RMS.
There were no clear or consistent differences in
patient satisfaction scores when the patient
population was stratified for age, gender, recent
MS relapse history, EDSS, or number and type of
prior DMTs. Importantly, prior receipt of an oral
vs. injectable vs. infusional DMT, or a high-ef-
ficacy vs. first-line DMT, did not alter patients’
perceptions of CladT. Previous data on treat-
ment satisfaction with CladT are available from
a 6-month planned interim analysis from the
CLARIFY-MS cohort, conducted in a larger
(N = 482) but otherwise comparable group of
people with RMS in Europe or Australia [11].
Comparable mean TSQM scores were found in
CLARIFY-MS and the present study for overall
satisfaction (70.4 vs. 77.8, respectively), tolera-
bility (91.9 vs. 94.2), ease of use (86.6 vs. 87.4)
and perceived effectiveness (65.8 vs. 76.2).
Other evaluations of high-efficacy DMTs
(alemtuzumab, ocrelizumab and fingolimod)
have demonstrated mean global TSQM scores in
the range 64–74 after treatment [12–16]. Patient
satisfaction with CladT in the present study
therefore compares well with these agents,

Table 3 Mean scores from the Treatment Satisfaction
Questionnaire for Medication (TSQM)

TSQM scale Mean score
(95% CI)

Overall treatment satisfaction (primary

endpoint)

77.8 (73.0–82.6)

Convenience 87.4 (83.7–91.0)

Side effects 94.2 (91.0–97.3)

Effectiveness 76.2 (71.6–80.7)

Higher TSQM scores indicate better patient satisfaction
with treatment

Neurol Ther (2023) 12:1309–1318 1313



although caution must be observed when
comparing results across different clinical trials,
especially when injectable and oral treatments
are involved. Ensuring high acceptance of
treatments by patients is important, as subop-
timal satisfaction with treatment is a strong
predictor of poor adherence to long-term ther-
apies for MS and other conditions [17–20].

Lymphopenia was a common TEAE reported
with CladT in this study, consistent with pre-
vious clinical trial data [21]. However, only
3.4% developed grade 3–4 lymphopenia in the
present study (and were monitored as lympho-
cytes recovered, in line with the EU label for
CladT), compared with 25.6% in the ran-
domised, 2-year phase III CLARITY trial and its
2-year extension [8]. The nadir in B and T lym-
phocytes occurs about 13 and 24 weeks,
respectively, after treatment with CladT [22]. It
is unlikely, therefore, that the present study
missed cases of severe lymphopenia arising
from the single course given. The year 2 course

of CladT was given irrespective of the lympho-
cyte count in CLARITY, and most cases of severe
lymphopenia in that study arose from admin-
istration of CladT to patients who still had
markedly suppressed lymphocyte levels [8, 23].
This led to a change in the labelling for CladT so
that a delay of up to 6 months in the year 2
course is permitted to allow lymphocytes to
recover. Accordingly, the low rate of severe
lymphopenia due to CladT in the present study
reflects actual clinical practice and is consistent
with the results of other real-world studies
[4, 24–26]. CladT was generally well tolerated in
this study, with no new safety issues or with-
drawal for AE, and this likely contributed to the
high TSQM scores for patient satisfaction rela-
ted to tolerability.

The use of an instrument for measuring
patient satisfaction that has been validated
extensively, including in populations with MS
[9], was a strength of this study. Another
strength was the broad inclusion/exclusion

Fig. 1 Overall Treatment Satisfaction Questionnaire for
Medication (TSQM) scores according to subject charac-
teristics at baseline. DMT disease-modifying therapy,
EDSS Expanded Disability Status Scale, INFb
interferon-b, TERI teriflunomide, DMF dimethyl

fumarate, FING fingolimod, NATAL natalizumab, INJ
injectable, INF infusion. Derived from the full analysis set
(n = 55). Higher TSQM scores indicate better patient
satisfaction with treatment
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criteria (any patient indicated for CladT
according to European labelling and without
contraindications to the treatment could be
included) that led to the recruitment of a rela-
tively unselected population of adults receiving
CladT for RMS. The gender balance of the pop-
ulation in our study was broadly similar to that
of the global population with MS, with an
approximate 2:1 preponderance of women vs.
men [27]. The low average EDSS in our popu-
lation (mean 1.4 at baseline) is consistent with
an absence of disability, with minor signs in one
or more functional systems [28]. This may
reflect a bias arising from an unwillingness of
some physicians to prescribe CladT for patients
with already established disability [7]. The low
average EDSS score does suggest that our
patients were generally early in the clinical
course of RMS, and this may reflect differing
practices regarding the use of highly active
DMTs in the Gulf and elsewhere [29].

The main limitation of the study was its
observational design and lack of a control
group. Treatment with CladT was at the dis-
cretion of investigators and it is possible in
theory that inclusion in the study could have
influenced the choice of DMT for some patients.
However, it should be noted that all enrolled
patients were indicated for treatment with
CladT (according to EU labelling), physicians
chose treatment for RMS under usual care con-
ditions and that inclusion in the study did not
occur until the time of actual treatment with
CladT. Accordingly, we consider it unlikely that
the existence of the study influenced patients’
treatment, or introduced bias into its results.
Finally, the follow-up duration was relatively
short (6 months). Given that CladT is an
immune reconstitution therapy, patients
received no treatment for almost all of the last
5 months of the study period, which may
influence their recall of the treatment process.
Also, 6 months is sufficient to include the post-
treatment nadir in lymphocyte counts for most
patients. Overall, we believe that 6 months was
a reasonable compromise between capturing
patients’ impressions of the treatment and its
main tolerability/safety issue.

CONCLUSIONS

Overall treatment satisfaction with CladT was
high in patients with highly active RMS in the
Arabian Gulf who had received the first treat-
ment course of this agent. Scores for treatment
satisfaction related to convenience, side effects
and effectiveness of CladT were also high.
Stratification of the population for age, gender,
prior use of DMTs or the level of disability had
little or no effect on these findings. This high
level of treatment satisfaction is likely to be
important in maintaining adherence to treat-
ment with CladT.
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