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ABSTRACT: Background: OnabotulinumtoxinA is an efficacious treatment option for patients with various conditions. Although studies
have reported on the efficacy of onabotulinumtoxinA, quality of life (QoL) data are limited. This study evaluated QoL in patients treated with
onabotulinumtoxinA across various therapeutic indications.Methods:MDs on BOTOXUtility (MOBILITY) was a prospective, multicenter,
observational Canadian study in patients initiating (naïve) or receiving ongoing (maintenance) onabotulinumtoxinA treatment. Health utility
was the primary outcome measure and was obtained from the Short Form-12 Health Survey using the Short Form-6D at baseline, week 4
posttreatment, and up to five subsequent treatment visits. The safety cohort included patients who received≥1 onabotulinumtoxinA treatment.
Results: The efficacy cohort included 1062 patients; the majority were Caucasian, female, and on maintenance onabotulinumtoxinA
treatment. Adult focal spasticity (n= 398), blepharospasm (n= 81), cerebral palsy (n= 22), cervical dystonia (n= 234), hemifacial spasm
(n= 116), and hyperhidrosis (n= 211) patients were included. Baseline health utility was generally higher in maintenance versus naïve
patients; however, naïve patients showed the greatest improvements over time. Health utility was generally maintained or trended toward
improvement across all cohorts, including maintenance patients who had been treated for up to 22 years before study entry. Eighteen of 1222
patients (2%) in the safety cohort reported 28 treatment-related adverse events; eight were serious in four patients.Conclusion:MOBILITY is
the largest prospective study to date to provide QoL data over a variety of therapeutic indications following treatment with
onabotulinumtoxinA. Although the QoL burden varies by disease, data suggest that long-term treatment may help improve or maintain
QoL over time.

RÉSUMÉ: Améliorations concrètes et à long terme de la qualité de vie de patients ayant bénéficié d’un traitement thérapeutique
d’onabotulinumtoxinA. Contexte : L’injection d’onabotulinumtoxinA est une option thérapeutique efficace pour des patients atteints d’affections
variées. Bien que des études aient signalé son efficacité, les données portant sur la qualité de vie (QV) des patients traités demeurent limitées. La présente
étude vise donc à évaluer, eu égard à diverses indications thérapeutiques, la QV de patients traités au moyen de l’onabotulinumtoxinA.Méthodes :MDs on
BOTOX Utility (MOBILITY) est une étude canadienne multicentrique d’observation prospective ayant été menée chez des patients qui n’avaient reçu
jusque-là aucun traitement d’onabotulinumtoxinA et chez des patients qui bénéficiaient de façon continue d’un tel traitement dû à un problème chronique.
L’état de santé (health utility) a été défini comme le principal indicateur de résultat. Il a été déterminé à partir du SF-12 (Short Form-12 Health Survey) en
utilisant comme référence le SF-6D (4 semaines de suivi post-traitement et jusqu’à cinq visites de suivi). La cohorte évaluant la tolérance incluait des
patients qui avaient reçu ≥1 traitement d’onabotulinumtoxinA. Résultats : La cohorte évaluant l’efficacité incluait 1062 patients ; la majorité d’entre eux
étaient Blancs, de sexe féminin et bénéficiaient d’un traitement continu d’onabotulinumtoxinA. Des cas de spasticité focale de l’adulte (n = 398), de
blépharospasme (n = 81), d’infirmité cérébrale motrice (n = 22), de dystonie cervicale (n = 234), de spasme hémifacial (n = 116) et d’hyperhidrose
(n = 211) étaient inclus dans l’étude. L’état de santé général des patients traités pour un problème chronique était généralement meilleur que celui des
patients qui n’avaient reçu aucun traitement. Toutefois, c’est chez ces derniers qu’on a observé les plus grandes améliorations au fil du temps. L’état de
santé des patients s’est généralement maintenu ou a eu tendance à s’améliorer dans toutes les cohortes, y compris ceux qui, avant d’être inclus dans l’étude,
avaient été traités pour un problème chronique pendant une période allant jusqu’à 22 ans. Sur les 1222 patients de la cohorte évaluant la tolérance, 18
d’entre eux (2 %) ont signalé un total de 28 effets indésirables liés au traitement ; 8 de ces effets se sont révélés graves dans le cas de quatre patients.
Conclusions : À ce jour, MOBILITY, étude fournissant des donnés de QV en ce qui regarde diverses indications thérapeutiques à la suite d’un traitement
d’onabotulinumtoxinA, demeure la plus importante étude prospective jamais réalisée. Bien que l’impact en termes de QV varie d’un état pathologique à
l’autre, les données suggèrent qu’un traitement à long terme pourrait au fil du temps améliorer ou stabiliser la QV des patients.
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OnabotulinumtoxinA (BOTOX) is approved in Canada for the
treatment of numerous therapeutic indications including, but not
limited to, blepharospasm, strabismus, cervical dystonia (CD),
focal spasticity including the treatment of upper limb spasticity
associated with stroke, dynamic equinus foot deformity resulting
from spasticity in pediatric cerebral palsy (CP), and primary
hyperhidrosis of the axillae.1 These conditions represent a group
of disorders that result in muscle spasm, pain, and excessive
sweating and may be associated with both physical and/or
emotional disability that adversely impacts a patient’s quality of
life (QoL).2 Over the past few decades, onabotulinumtoxinA
injections have become an integral part of the therapeutic
armamentarium for these disorders. The efficacy and safety of
onabotulinumtoxinA has been established in numerous rando-
mized, placebo-controlled trials for more than 20 years, and
although many studies have demonstrated the efficacy of
onabotulinumtoxinA using standardized clinical outcome
measures, there is a paucity of data on QoL as reported by the
patient, particularly within the Canadian population.1 Patient-
reported outcomes have become increasingly important since the
1980s because they offer a way for the patient’s voice to be heard
when assessing the quality and success of treatments. Regulatory
bodies, reimbursement agencies, and third-party payers are ever
more recognizing the need for patient-reported QoL data because
clinical measures do not necessarily translate into real-world,
meaningful functional outcomes as perceived by the patient.2-5

Physicians strive to improve patient’s QoL, which could in turn
translate into better utilization of health care resources.6

A multitude of tools, commonly referred to as utilities (which
can be generic or disease specific and generally cover physical,
mental, and social aspects) are available for assessing QoL.7-9

This concept of using utilities is now widely recognized for
interpreting QoL data in the medical community by deriving
a score based on results from a patient’s self-reported ques-
tionnaire. Utility scores range between 0 and 1, with 0 indicating
poor health and 1 indicating perfect health.10

The MOBILTY (MDs on BOTOX Utility; NCT00535938)
project was designed to prospectively collect information in
a large patient population from current Canadian practice to better
understand the benefit of onabotulinumtoxinA treatment on
a patients’ QoL over time across a variety of Health Canada–
approved indications. Patients who were on maintenance
onabotulinumtoxinA treatment were also included to allow
comparison with those naïve to onabotulinumtoxinA treatment
before entering the study.

METHODS

Study Design and Population

MOBILITY was a prospective, multicentre, observational
phase IV study conducted in Canada. Patients were consecutively
considered for enrollment into the study between October 2007
and July 2012 at each centre if onabotulinumtoxinA treatment was
deemed medically necessary. Patients could have been new to
onabotulinumtoxinA treatment (naïve) or receiving ongoing
treatments with onabotulinumtoxinA (maintenance). Participation
in the study was limited to men and women aged ≥14 years
who could provide written informed consent. Patients who had
any contraindications to use onabotulinumtoxinA or were

participating in any onabotulinumtoxinA clinical trial were
excluded.

Baseline data were collected at the initial visit. Patients
completed the Short Form 12 (SF-12) Health Survey before their
first onabotulinumtoxinA injection on study. Additional SF-12
surveys were completed 4 weeks after baseline visit and at each
subsequent study visit before treatment.

In addition to receiving onabotulinumtoxinA, there was no
study-mandated intervention restriction once the patient was
enrolled. Any treatment for a patient’s condition was able to
be started, stopped, or changed as deemed appropriate by the
physician. Safety and tolerability were monitored throughout the
study period. Patients were considered to have completed
the study if they completed at least five subsequent treatment
visits. All data were collected on standardized case report forms
and entered into an electronic database.

MOBILITY was conducted in accordance with the principles
of the Declaration of Helsinki and Good Clinical Practice, and the
study protocol was approved by an independent ethics committee
at each participating site. All patients were required to provide
written informed consent before enrollment into the study.

Study Measures

The primary outcome measure was health utility (SF-6D),
which was derived by converting patients’ QoL scores obtained
from the SF-12 Health Survey, through the SF-6D Preference
Based Algorithm.11,12 Additional data collected and reported here
include demographics, onabotulinumtoxinA treatment history,
and adverse events (AEs).

Statistical Analyses

The efficacy cohort, which included all patients enrolled per
protocol who had a valid SF-6D score at baseline and at least one
subsequent visit, was used to present the baseline demographic,
clinical characteristics, and QoL data. The patient disposition and
safety data are reported based on the enrolled cohort, which
includes all patients who enrolled in the study and received at least
one onabotulinumtoxinA treatment during the study. AEs con-
sidered treatment-related in the safety cohort included those
reported as possible, probable, highly probable, or related by the
investigator.

Because this project was exploratory in nature, no formal
sample size calculations were carried out. Further, as this was an
observational study, most analyses were descriptive in nature.
Descriptive statistics and exploratory analyses of baseline and
posttreatment outcomes data was performed using SAS software,
version 9.2 (SAS Institute Inc., Cary, NC, USA). Regression
analysis was carried out to obtain Loess smoothing plots for the
health utility data. There were no hypotheses testing or p value
calculations; however, 95% confidence intervals were provided
around estimates of differences.

RESULTS

Demographics and Disposition

A total of 1222 patients were enrolled into the study across
6 therapeutic indications and 46 different centres (Supplementary
Appendix 1). Of the 1222 patients enrolled, 1062 were included in
the efficacy analyses. The majority of the patients (n= 697, 66%)
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were on maintenance onabotulinumtoxinA treatment at baseline.
The most commonly enrolled indication was adult focal spasticity
(AFS, n= 398, 37%) and the least common was CP (n= 22, 2%)
(Table 1). A total of 38% (462/1222) of patients completed five
subsequent visits. More maintenance patients (n= 362, 47%)
completed the study compared with those who were naïve to
treatment at baseline (n= 100, 22%). A small fraction of patients
(n= 118, 10%) was considered incomplete because they did not
formally discontinue or complete the five required visits during
the study. Patients who completed fewer than the five required
subsequent visits and discontinued the study accounted for 53%
(642/1222) of patients. Discontinuations because of AEs
(including serious AEs) accounted for only 0.8% (5/642) of the
discontinued population. Of the 642 discontinued patients, only
27 (4%) discontinued as a result of lack of drug efficacy, eight
(1%) because of noncompliance, and eight (1%) from death. The
most commonly reported reasons for study discontinuation
included those categorized as “other” (337/642, 53%), loss to
follow-up (177/642, 28%), and patient withdrawing consent
(80/642, 13%). Study discontinuations categorized as “other”
were mainly from the investigators discontinuing participation in
the study (n= 108/337, 32%) and the study ending before com-
pletion of the five required visits (n= 106/337, 31%). Additional
reasons included limited staff resources to complete the follow-up
visit (n= 34/337, 10%), patient moved or changed physician
(n= 25/337, 7%), patient decided not to continue treatment
(n= 21/337, 6%), or treatment was no longer needed (n= 16/337,
5%). The remaining 27 patients (8%) reported various reasons,
which were each reported in less than 2% of the discontinued
population. Reasons for discontinuation between naïve and
maintenance patients were generally comparable; however, minor
differences were observed with respect to discontinuations
because of lack of drug efficacy (naïve 5.3% vs maintenance
3.2%), noncompliance (naïve 2.3% vs maintenance 0.3%), and
death (naïve 0.3% vs maintenance 2.1%).

Baseline demographics of naïve and maintenance patients
were generally comparable, with the majority being Caucasian
(n= 977, 92%) and female (n= 675, 64%). Gender distribution
was generally similar between naïve and maintenance patients
for each indication (Table 2). Comparing across indications,
hyperhidrosis patients had the highest frequency of full-time
employment (n= 131, 62%). Patient demographics within the
population who completed the study was generally comparable
with the efficacy cohort (Supplementary Appendix 2).

Among the maintenance group, patients had received
onabotulinumtoxinA treatment for their respective indications
on average between 28 to 77 months before study entry.
Blepharospasm, hemifacial spasm (HFS), and CD patients
reported the longest average duration of onabotulinumtoxinA
treatment before study entry, whereas hyperhidrosis, AFS, and CP
patients reported shorter durations. On average, patients received
1.5 to 3.5 onabotulinumtoxinA treatments per year before begin-
ning the study. Data from the patients who completed the study
trended similarly.

Health Utility

With the exception of HFS, mean baseline SF-6D health
utility scores were lower in naïve patients when compared with
maintenance patients across indications in the efficacy cohort
(Table 3). Maintenance patients exhibited modest improvements
in health utility over the course of the study period, with the
greatest mean change from baseline ranging between 0.000 and
0.036 for each indication. There was a trend towards a higher
predicted SF-6D in naïve patients with the greatest mean change
from baseline ranging between 0.019 and 0.066 for each indica-
tion. A greater improvement in scores from baseline was generally
observed in naïve patients (Fig. 1). Although baseline scores were
lower compared with maintenance patients, naïve patients within
CD, blepharospasm, and hyperhidrosis demonstrated increases in
health utility scores from baseline great enough to exceed scores
of the corresponding maintenance patients by subsequent visit 5,
whereas maintenance patient scores remained relatively stable or
exhibited more conservative improvements. For most disease
categories a greater initial response in health utility gain was
observed in naïve patients as indicated by the steeper Loess health
utility curve slopes during the first 4 to 6 months when compared
with the maintenance group (Fig. 1). Overall, the Loess smoothing
plots over time revealed the greatest benefit in health utility in the
naïve CD population.

At baseline, the majority of SF-6D domain scores (i.e. physical
functioning, vitality, social functioning, role participation, mental
health, and bodily pain) were higher in naïve patients compared
with maintenance patients (Fig. 2), in which higher domain scores
indicate poorer QoL. Among all indications, AFS, CP, and CD
patients who were naïve to onabotulinumtoxinA treatment
demonstrated the greatest impact of their disease on their QoL at
baseline. In the maintenance cohort, the highest baseline SF-6D
domain scores were observed in AFS patients, except in bodily
pain, where cervical dystonia patients reported the greatest impact.

In general, naïve patients exhibited improvements in their QoL
throughout the study period, which was indicated by decreases in
their SF-6D domain scores (Supplementary Appendix 3). In
maintenance patients, the improvements in domain scores were
modest and generally tended to remain near or fluctuate around
baseline scores, across visits. Within the AFS and CD cohorts,
naïve patients exhibited the greatest improvements in bodily pain
and vitality domains. Bodily pain was the most improved domain
in HFS patients, with notable improvements in role participation
and social functioning domains at the earlier treatment visits.
Blepharospasm patients who were naïve to onabotulinumtoxinA
treatment had the most substantial decreases in social functioning
and vitality domain scores, whereas naïve hyperhidrosis patients
demonstrated the largest decreases in role participation and social

Table 1: Distribution of patients in the efficacy cohort by
indication

Indication Treatment history; no. (%) of patients

Total
n= 1062

Naïve
n= 365

Maintenance
n= 697

Adult focal spasticity 398 (33) 151 (36) 247 (32)

Blepharospasm 81 (7) 24 (6) 57 (7)

Cerebral palsy 22 (2) 4 (1) 18 (2)

Cervical dystonia 234 (20) 44 (11) 190 (24)

Hemifacial spasm 116 (10) 38 (9) 78 (10)

Hyperhidrosis 211 (18) 104 (25) 107 (14)
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Table 2: Baseline patient characteristics stratified by indication and treatment history: efficacy cohort

Characteristic Indication; no. (%) of patients*

Adult focal spasticity Blepharospasm Cerebral palsy Cervical dystonia Hemifacial spasm Hyperhidrosis

naïve maint naïve maint naïve maint naïve maint naïve maint naïve maint

(N= 151) (N= 247) (N= 24) (N= 57) (N= 4) (N= 18) (N= 44) (N= 190) (N= 38) (N= 78) (N= 104) (N= 107)

Age

Years, mean (SD) 54± 14 53± 17 68± 13 61± 12 16± 2 16± 1 56± 14 57± 12 62± 11 66± 11 33± 13 33± 12

Diff (95% CI)† 0.9 (−2.3 to 4.0) 6.8 (0.8 to 12.9) 0.2 (−2.0 to 2.3) −1.8 (−6.3 to 2.8) −4.5 (−8.9 to −0.1) 0.4 (−2.8 to 3.6)

Gender

Female 67 (44) 138 (56) 13 (54) 36 (63) 2 (50) 5 (28) 31 (71) 143 (75) 26 (68) 50 (64) 74 (71) 90 (84)

Male 84 (56) 109 (44) 11 (46) 21 (37) 2 (50) 13 (72) 13 (30) 47 (25) 12 (32) 28 (36) 30 (29) 17 (16)

Race

White/Caucasian 135 (89) 214 (87) 22 (92) 55 (97) 4 (100) 14 (78) 42 (96) 185 (97) 36 (86) 74 (95) 96 (92) 100 (94)

Other‡ 16 (11) 33 (13) 2 (8) 2 (4) 0 (0) 4 (22) 2 (5) 5 (3) 2 (5) 4 (5) 8 (8) 7 (7)

Employment

Full-time 15 (10) 22 (9) 4 (17) 17 (30) 1 (25) 0 (0) 13 (30) 54 (28) 8 (21) 16 (21) 61 (59) 70 (65)

Part-time 7 (5) 16 (7) 2 (8) 7 (12) 0 (0) 0 (0) 3 (7) 16 (8) 3 (8) 3 (4) 6 (6) 13 (12)

Retired 59 (39) 78 (32) 16 (67) 26 (46) 0 (0) 0 (0) 12 (27) 70 (37) 19 (50) 50 (64) 3 (3) 1 (1)

Self-employed 3 (2) 8 (3) 0 (0) 3 (5) 0 (0) 1 (6) 1 (2) 10 (5) 3 (8) 0 (0) 5 (5) 8 (8)

Unemployed 44 (29) 78 (32) 2 (8) 2 (4) 0 (0) 1 (6) 7 (16) 32 (17) 4 (11) 4 (5) 7 (7) 5 (5)

Other 23 (15) 45 (18) 0 (0) 2 (4) 3 (75) 16 (89) 8 (18) 8 (4) 1 (3) 5 (6) 22 (21) 13 (12)

Time since diagnosis

Months, median (range) 48 (2-736) 75 (5-786) 10 (2-111) 81 (8-269) 163 (36-187) 194 (92-221) 11 (1-595) 84 (8-598) 14 (2-201) 86 (5-507) 54 (2-488) 41 (1-506)

Time since first treatment before study entry§

Months, mean (SD) NA 31.3± 29.0 NA 77.4± 62.6 NA 45.9± 33.7 NA 68.9± 56.1 NA 72.9± 58.7 NA 27.6± 16.8

Number of injections per yearc

Number, mean (SD) NA 3.1± 1.0 NA 3.5± 0.9 NA 1.8± 0.7 NA 3.4± 0.9 NA 3.3± 0.9 NA 1.5± 0.6

CI, confidence interval; Diff, difference; maint, maintenance; NA, not available; SD= standard deviation.
*Unless otherwise indicated.
†Difference calculated for naïve minus maintenance groups, for means.
‡Includes the following, which were each ≤5% of the population: Aboriginal, Arab/West Asian, Black, Chinese, Filipino, Japanese, Korean, Latin American, South Asian, South East Asian, and/or
those categorized as “other,” except for the cerebral palsy cohort, in which South Asian accounted for 9% (n= 2) of the maintenance population.
§OnabotulinumtoxinA treatment characteristics before entering study; only applicable to maintenance patients.

T
H
E
C
A
N
A
D
IA

N
JO

U
R
N
A
L
O
F
N
E
U
R
O
L
O
G
IC
A
L
S
C
IE
N
C
E
S

690

https://doi.org/10.1017/cjn.2016.262 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/cjn.2016.262


Table 3: SF-6D Health Utility Scores Mean (± SD) change from baseline stratified by indication and treatment history: efficacy cohort

Indication Baseline Week 4 SV1 SV2 SV3 SV4 SV5 LTV

Adult focal spasticity Naïve, n 149 145 114 88 64 43 26 149

0.621±0.111 −0.003± 0.085 0.002± 0.096 0.016± 0.107 −0.003± 0.101 0.019± 0.126 −0.011± 0.125 0.014± 0.104

Maintenance, n 241 234 201 163 143 119 88 241

0.635± 0.124 0.010± 0.095 0.008± 0.096 0.010± 0.103 0.030± 0.104 0.034± 0.105 0.036± 0.103 0.014± 0.109

Blepharospasm Naïve, n 23 22 21 20 16 14 10 23

0.718± 0.122 0.005± 0.122 0.053± 0.156 0.022± 0.137 0.035± 0.167 0.066± 0.161 0.062± 0.100 0.018± 0.118

Maintenance, n 56 56 51 49 46 41 35 56

0.754± 0.132 −0.011± 0.124 0.014± 0.120 0.022± 0.121 0.000± 0.153 −0.004± 0.128 −0.025± 0.157 −0.023± 0.147

Cerebral palsy Naïve, n 3 3 0 0 0 0 0 3

0.712± 0.131 −0.040± 0.125 − − − − − −0.040± 0.125

Maintenance, n 15 13 8 5 2 2 1 15

0.733± 0.117 −0.046± 0.127 0.018± 0.114 −0.045± 0.061 0.008± 0.005 −0.146± 0.143 −0.042* −0.043± 0.098

Cervical dystonia Naïve, n 44 44 33 22 19 15 9 44

0.650± 0.154 0.026± 0.120 0.020± 0.084 0.035± 0.101 0.059± 0.126 0.037± 0.097 0.000± 0.156 0.028± 0.130

Maintenance, n 186 182 174 170 157 145 124 186

0.676± 0.143 0.013± 0.101 −0.001± 0.104 0.007± 0.098 0.006± 0.109 0.007± 0.113 0.009± 0.116 0.009± 0.110

Hemifacial spasm Naïve, n 38 37 30 27 25 23 21 38

0.770± 0.134 0.002± 0.134 0.035± 0.158 0.053± 0.130 0.027± 0.151 0.019± 0.144 0.021± 0.146 0.000± 0.145

Maintenance, n 77 74 63 64 61 55 47 77

0.759± 0.134 −0.018± 0.106 0.002± 0.111 0.017± 0.124 0.001± 0.109 0.000± 0.123 0.000± 0.125 −0.011± 0.129

Hyperhidrosis Naïve, n 101 99 58 32 14 7 4 101

0.782± 0.129 0.035± 0.124 0.010± 0.136 0.037± 0.126 0.025± 0.122 −0.029± 0.087 −0.035± 0.081 0.026± 0.133

Maintenance, n 107 107 60 39 21 15 10 107

0.799± 0.115 0.001± 0.104 0.000± 0.124 0.000± 0.132 −0.046± 0.137 −0.063± 0.096 −0.066± 0.158 0.000± 0.122

LTV, last treatment visit; SD, standard deviation; SV, subsequent visit.
*Data from n= 1; single value reported.
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functioning domain scores. Generally, the magnitude of the
decreases in domain scores tended to wane by subsequent visit 4 or
5 in naïve patients. Overall, larger changes from baseline domain
scores were observed in naïve patients compared with maintenance
patients in the majority of domains by subsequent visit 5.

Among patients who completed the study (n= 455/1062,
42.8%), baseline SF-6D health utility scores did not show any
strong trends, whereas baseline domain scores were more often
higher in maintenance patients versus naïve, with AFS patients
having the highest baseline scores across the majority of the
domains. In general, modest improvements in health utility were also

observed within this population, with the greatest mean changes
from baseline for each indication ranging between 0.003 and 0.097
for naïve and −0.008 to +0.039 for maintenance patients.

Safety

A total of 28 AEs in 18 of 1222 patients (2%) in the safety
cohort were reported as treatment-related by the investigator
(Table 4). Eight treatment-related serious AEs were reported in
four patients, which included dysphagia (n= 4), headache (n= 1),
local swelling (n= 1), muscle tightness (n= 1), and muscular

Figure 1: Longitudinal plot of SF-6D by treatment history across indications with Loess smoothing. Longitudinal plot for cerebral palsy cohort
not presented because of low patient number.
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weakness (n= 1). The majority of the treatment-related serious
AEs were reported in CD patients (n= 7 events in three patients);
only one case (dysphagia) was reported in one blepharospasm
patient. The most commonly reported treatment-related AEs
included muscular weakness (n= 4) and dysphagia (n= 5), each
of which occurred in ≤1% of the overall safety population.

INTERPRETATION

To our knowledge, MOBILITY is the largest reported cohort
receiving onabotulinumtoxinA in which QoL has been examined
prospectively across a variety of indications. Our data demon-
strate that, in many cases, QoL continues to improve after initia-
tion of onabotulinumtoxinA in patient’s naïve to treatment.
Another positive result with regards to those receiving main-
tenance onabotulinumtoxinA treatments is the preservation of

QoL. This result contrasts a possible decline in QoL over time
because of age, disease progression, or other contributing factors,
in addition to the deterioration over time as would be expected
with most chronic conditions.13-16 Although the increases in QoL
were not as pronounced in the maintenance population, a stable
response and overall benefit in QoL was observed with long-term
use, whereas naïve patients demonstrated more marked improve-
ments in QoL, in particular in social functioning and bodily pain,
following initiation of onabotulinumtoxinA. These results
imply that onabotulinumtoxinA in clinical practice produces
a substantial and early improvement in QoL that is sustained.

Among the numerous tools available to measure a patient’s
QoL are the EuroQol-5D, health utilities index, and SF-6D. The
SF-6Dwas selected for its applicability in a wide range of diseases
and large patient populations while providing a number of useful
descriptive health states.17,18 As expected, results from the SF-6D
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Figure 2: Mean baseline SF-6D domain scores by indication and treatment history.
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health utility evaluation demonstrated variation in baseline
values across indications, illustrating the varying impact different
diseases impart on QoL. Health utility values at baseline were
generally lower in all naïve patients than in maintenance patients,
suggesting an improvement in QoL resulting from long-term
onabotulinumtoxinA use before study entry.

QoL in naïve patients showed clear improvement in the early
stages of the study with the greatest improvements observed
in cervical dystonia patients. The health utility values often
continued to improve or were maintained throughout the study;
however, the magnitude of the improvement tended to subside
over time. The reduction in the number of patients over the course
of the study may have resulted in this observed plateau. Yet, in
many instances, naïve patient scores met or exceeded those of
maintenance patients after several treatment cycles, which
indicate that positive and sustained outcomes may require more
than one injection. This is an important factor for both patients
and physicians to consider when discussing treatment expecta-
tions during patient counseling. Not surprisingly, based on disease
burden, naïve patients with HFS and hyperhidrosis exhibited the
highest health utility scores over the course of the study, whereas
AFS patients demonstrated the lowest.

In maintenance patients, health utility generally remained
stable over the course of the study across indications. Given the
length of treatment before study entry, long-term usage appears to
result in maintenance of QoL, which is consistent with previously
published reports on the long-term efficacy of onabotulinumtoxinA
treatment.19-21 The maintenance of QoL is an important finding
because health utility naturally declines with age within the
general population.14-16 Furthermore, patients with disease
etiologies such as stroke often experience more deterioration in
their QoL over time.13,22,23 Data from our study appear to
indicate that treatment with onabotulinumtoxinA may be able
to offset the natural decline and, at times, overcome it to result in
continued improvements.

At baseline, QoL with respect to SF-6D domain scores was
poorest in AFS, CP, and CD patients across all domains.
Consistent again with etiology, hyperhidrosis patients were
found to have the highest QoL at baseline. Maintenance patients
exhibited modest improvements in domain scores across all
domains at select time points, which is consistent with the SF-6D
health utility findings that QoL was generally maintained over
time. In contrast, patients who were naïve to onabotulinumtoxinA
treatment exhibited pronounced improvements in social func-
tioning, vitality, and bodily pain, which appear to be closely
related to the disease characteristics. For instance, blepharospasm
patients, who may be perceived as the most socially impaired
because the condition affects their faces and may also affect vision
and restrict mobility in some, reported having the greatest
improvement in QoL with respect to social functioning and
vitality domains. On the other hand, although the degree of
visible neck posturing may impact social interactions, pain
may be the more dominant consequence in CD patients, leading
to more notable improvements in QoL with respect to bodily
pain and vitality. As the results indicate, the assessment of
QoL through examination of the separate domain scores
provides more detailed information regarding the specific
aspects of a patients’ QoL that may require more attention by
the physician.

An analysis of data from patients who completed the five
required treatment visits generally revealed similar results, with
the greatest changes from baseline health utility scores observed
in naïve patients versus maintenance. However, some differences
were observed in the baseline health utility trends between the
population of patients who completed the study and the efficacy
population. Although these differences are acknowledged, it is
difficult to interpret the significance of these trends because data
were based on a substantially smaller population of patients. Data
suggest that health utility was not a major contributor to patients’
study disposition because it would be expected that patients who
completed the study may have achieved significantly better
outcomes versus the total study population, yet outcomes were
generally similar.

Overall, this study examined the long-term impact on QoL
following treatment with onabotulinumtoxinA within a large
patient population in Canada across a wide range of indications,
providing a wealth of real-world patient data. The general trends
reported here indicate that patients perceive an improvement or
maintenance in their QoL following treatment with onabotuli-
numtoxinA. This appears to hold true even for maintenance
patients who have had long-term exposure (up to 22 years before
study entry) to onabotulinumtoxinA. Furthermore, even with
long-term exposure to onabotulinumtoxinA, during the course of
this study, the incidence of AEs remained low, which is consistent
with previously reported safety data.1,19,24-27

Limitations and Strengths

A significant number of patients did not complete the five
required subsequent injection visits, resulting in smaller analysis
populations. The primary reason for the loss in patients was not
from AEs, but was rather a consequence of the study closing
before patient completion as well as site-related issues including
the investigator discontinuing from the study, loss of the clinic
nurse, and lack of patient follow-up. With this decrease in study

Table 4: Distribution of reported adverse events: safety
cohort

Adverse event category* Treatment history;
no. (%) patients

Total
n= 1222

Naïve
n= 506

Maintenance
n= 866

Treatment-related adverse
event*

18 (2) 10 (2) 8 (1)

Treatment-unrelated adverse
event

47 (4) 8 (2) 39 (5)

Serious adverse event 34 (3) 4 (0.9) 30 (4)

Treatment-related serious
adverse event†

4 (<1) 0 (0) 4 (<1)

Discontinuation due to adverse
event

5 (<1) 2 (<1) 3 (<1)

Most commonly reported treatment-related adverse events†

Muscular weakness 4 (<1) 3 (<1) 1 (<1)

Dysphagia 5 (<1) 1 (<1) 4 (<1)

*Each patient is only counted once for each adverse event category.
†Includes cases categorized as related, highly probable, probable, and
possible by the investigator.
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population, data at the subsequent visits are not as robust for
analysis. In addition, data may be further confounded by the
patients’ use of concomitant medications or concurrent proce-
dures, which was not prohibited in this study. Because treatments
for many of these indications typically comprise several ther-
apeutic components, it is recognized that data on QoL may also be
influenced by these additional medications and/or procedures.

Although there are many outcome measures available, it is
unclear which of these is best suited to assess the benefit of
onabotulinumtoxinA injections across multiple indications.
The SF-12 was selected because it is not disease-specific, which
is an advantage for studying the heterogeneous population that
received onabotulinumtoxinA treatment for a variety of indica-
tions; however, this lack of specificity may also be associated
with limited sensitivity for the different indications, particularly
when grouping these indications together.28

With respect to patients specifically enrolled in the spasticity
cohort, although the patient may suffer from focal spasticity,
the underlying cause of the spasticity is quite heterogeneous
(e.g. stroke, multiple sclerosis, spinal cord injury) and patients
may have quite variable neurological function at baseline, which
was not taken into account in the analysis presented here.

Overall, the design of the study allowed for incorporation
of a variety of diseases with different severity, progression,
and variable treatment history as well as dosing patterns. These
factors, in addition to the imbalanced distribution of enrolled
patients across indications, add confounding variability to the
analysis and interpretation of data. Although these limitations
exist, they also contribute to the strengths of the study. The goal
was to report on outcomes from real-world clinical practice, which
was successfully accomplished. By minimizing the controlling
factors of the study, the data are expected to more accurately
reflect real practice. In addition, the study was able to enroll
patients across a number of indications allowing for cross-
indication comparisons within a single study.

CONCLUSION

The MOBILITY study is the largest prospective study to date
to provide patient-reported QoL data over a variety of indications
following treatment with onabotulinumtoxinA. Although the
QoL burden has been shown to vary by disease, data suggest that
long-term treatment with onabotulinumtoxinA may help to
improve or maintain health utility and QoL over time.
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