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Abstract

Objective: To examine the safety and efficacy of abobotulinumtoxinA in patients previously treated with botulinum toxin type A
(BoNT-A) products other than abobotulinumtoxinA.
Design: Secondary analysis from a phase 3, double-blind, single-cycle, randomized, placebo-controlled study.
Setting: Fifty-two centers (11 countries).
Patients: Adults with spastic hemiparesis were randomized (1:1:1) to receive abobotulinumtoxinA 1000 U, 1500 U, or placebo in their
affected lower limb.
Main Outcome Measurements: Muscle tone (6-point Modified Ashworth Scale [MAS], 0-5) for the gastrocnemius-soleus complex
(GSC); proportion of MAS responders (≥1-point improvement); angle of catch (XV3) and spasticity grade (Y) for the GSC and soleus.
Assessments were at weeks 1, 4, and 12 post-injection. Only descriptive statistics are presented.
Results: Of 388 patients, 84 received previous BoNT-A treatment (abobotulinumtoxinA 1000 U: N = 30; abobotulinumtoxinA 1500 U:
N = 28; placebo: N = 26). At week 4, mean (SD) changes in MAS score in the GSC were − 0.8 (1.1), −0.9 (1.0), and − 0.4 (0.7) for
abobotulinumtoxinA 1000 U, 1500 U, and placebo, respectively. Greater MAS responder rates were observed for abobotulinumtoxinA
versus placebo at all time points. Mean (SD) changes (week 4) for abobotulinumtoxinA 1000 U, 1500 U, and placebo for XV3 were: GSC,
8� (21), 6� (10) and 1� (7); soleus, 11� (21), 5� (9) and 0� (8), respectively; for Y: GSC, −0.4 (0.7), −0.6 (0.8) and − 0.0 (0.9); soleus,
−0.5 (0.7), −0.5 (0.7) and − 0.1 (0.6), respectively. Safety data and adverse events were consistent with the overall known profile of
abobotulinumtoxinA.
Conclusions: Patients previously treated with other BoNT-As showed improved muscle tone and spasticity at week 4 following
abobotulinumtoxinA injection versus placebo. These findings suggest that abobotulinumtoxinA, at the recommended doses, has a
good safety and efficacy profile in adults with lower limb spasticity who were previously treated with other BoNT-A products.

Introduction

Several neurological disorders may give rise to lower
limb spasticity (LLS) including stroke and brain/spinal
cord injury, cerebral palsy, and multiple sclerosis.1

AbobotulinumtoxinA (Dysport; Ipsen Pharma, Wrexham,
UK), is effective at reducing muscle tone and improving

spasticity and functional outcomes in adults with LLS, as
shown in several randomized, double-blind studies,2,3

and is licensed in the United States and Europe for the
treatment of LLS.4,5

In chronic conditions, such as spastic paresis, which
require repeat treatment over a prolonged period, immu-
nogenicity (ie, the development of antibodies to the
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therapeutic product) is a potential concern.6 Although
the rate of neutralizing antibodies is low across botulinum
toxin type A (BoNT-A) products, secondary nonresponse
may occur, which may require the patient to be treated
with an alternative BoNT-A product.6 Alternatively, physi-
cians or patients may wish to alter treatment plans based
on response to treatment or adverse events, or due to
changes in formulary or insurance coverage.7 However,
there are limited data on whether efficacy and dosing
requirements of BoNT-A products differ from the label
recommendations in patients with LLS who have received
previous treatment with other BoNT-A products.

A recent phase 3, double-blind, single-cycle study and
the open-label multiple-cycle extension demonstrated
improved muscle tone after a single abobotulinumtoxinA
injection to the affected lower limb in adults with LLS fol-
lowing a stroke or traumatic brain injury.3 Repeated
administration was associated with improved walking
speed and likelihood of achieving community ambulation,
and abobotulinumtoxinA treatment was well tolerated.3

In this double-blind lower limb study, randomization was
stratified according to previous treatment status
resulting in two subgroups: not previously treated (naïve)
patients, who had not received any previous BoNT-A
injections to the affected lower limb; and previously
treated (non-naïve) patients, who had received at
least one previous injection of any BoNT-A product to
the affected lower limb. The aim of the present post
hoc analyses of the double-blind lower limb study was
to assess the safety and efficacy of a single cycle
of abobotulinumtoxinA in patients who had been previ-
ously treated with any BoNT-A product except for
abobotulinumtoxinA.

Methods

Double-Blind Lower Limb Study Design

The methodology and results of the phase 3, multicen-
ter, double-blind, randomized, placebo-controlled,
single-cycle study have been reported previously.3 In
brief, patients were randomized 1:1:1 to receive a single
injection of abobotulinumtoxinA 1000 U, 1500 U, or pla-
cebo. Randomization was stratified according to previous
treatment status: not previously treated and previously
treated patients, as defined in the preceding text. The
total injection volume (7.5mL) wasmade up of three vials
of either 2.5 mL placebo or reconstituted
abobotulinumtoxinA (500 U in 2.5 mL sodium chloride
[0.9%]). The content of each 2.5-mL vial was then pulled
out into a single 10-mL syringe. Patients randomized to
abobotulinumtoxinA 1500 U received three vials of
abobotulinumtoxinA, those in the 1000 U treatment arm
received two vials of abobotulinumtoxinA and one vial of
placebo, and patients in the placebo arm received three
vials of placebo. A total volume of 7.5 mL was adminis-
tered to patients by intramuscular injection including

2.5 mL into the soleus muscle (minimum of three sites),
1.5 mL into the medial and/or lateral gastrocnemius mus-
cle (minimum of two sites), and the remainder of the dose
injected into at least one other lower limb muscle
selected by the investigator from the following additional
distal (tibialis posterior, flexor digitorum longus, flexor
digitorum brevis, flexor hallucis longus, flexor hallucis
brevis) or proximal (rectus femoris, hamstrings, adductor
magnus, gracilis, or gluteusmaximus) lower limbmuscles.
Distal and proximal lower extremity muscles were
selected based on their potential role in gait dynamics in
paretic patients.8–10 Concomitant medications, such as
pain medication, anticholinergic drugs, and skeletal mus-
cle relaxants, were kept stable throughout the study. As
the protocol defined, the dose, duration and frequency
of treatment was left to the clinical discretion of the
investigators. Community-based physiotherapy initiated
at least 1 month prior to the study entry was continued
at the same frequency and intensity until week
4 (or study end if possible). Patients were followed-up
for a minimum of 12 weeks and a maximum of 24 weeks.

Patients

Eligible patients were ambulatory adults aged 18 to
80 years with spastic hemiparesis causing gait dysfunc-
tion; a comfortable barefoot walking speed of 0.1 to
0.8 m/s, measured on a 10-meter walking test without
walking aids; one clinically defined stroke episode or
brain trauma ≥6 months before enrollment; toxin-naïve
and a Modified Ashworth Scale (MAS) score ≥ 2 in the
affected gastrocnemius-soleus complex (GSC) (knee
extended), or toxin non-naïve and a MAS score ≥ 3 in the
affected GSC (knee extended) at least 4 months after
the last injection of BoNT-A in the affected lower limb;
and GSC spasticity angle ≥5� (Tardieu scale11; knee
extended).

Patients were excluded if they had major limitation in
passive range of motion at the affected hip, knee, or
ankle; a known sensitivity to BoNT-A or
abobotulinumtoxinA excipients; severe cognitive impair-
ment that hindered consent provision; or were pregnant.
Patients were also excluded if they had received any
BoNT-A injections within 4 months of enrollment.

Post hoc Analyses in Previously Treated Patients

These post hoc analyses included all patients who had
previously been treated with any BoNT-A products except
for abobotulinumtoxinA to the affected lower limb at
study initiation.

Multiple efficacy end points from the double-blind
study were included in the present analysis. The primary
end point of the double-blind study was change from
baseline to week 4 in GSC muscle tone (knee extended),
assessed using the MAS (6-point graded scale: 0, 1, 1+,
2, 3, 4; for quantitative analyses, 1+ was considered as
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2 and higher numeric scores were incremented to give a
MAS range of 0-5).

Secondary and tertiary outcome measures assessed in
this post hoc analysis were: proportion of MAS responders
(≥1 grade improvement from baseline) at weeks 1, 4, and
12; muscle tone (MAS) in the soleus muscle (knee flexed)
at baseline, weeks 1, 4, and 12; and spasticity grade in
the GSC (knee extended) and soleus muscle (knee flexed)
assessed using the Tardieu scale (angle of catch [XV3] and
severity [Y]) at baseline and weeks 4 and 12. Safety find-
ings, including number of treatment-emergent adverse
events (TEAEs), most common TEAEs, and serious adverse
events (SAEs) are also reported.

Statistical Analysis

This was a post hoc analysis and the study was not
powered to detect statistical significance. Hence, only
descriptive statistics are provided, including mean, stan-
dard deviation (SD), and range for continuous variables,
and absolute frequency and percentage for categorical
variables.

Post hoc analyses of efficacy end points were con-
ducted for the intention-to-treat (ITT) population, which
included all previously treated patients who received
study medication and had data for GSC muscle tone at
baseline and week 4. Safety data are reported for the
safety population, consisting of all previously treated
patients who received study medication.

Results

Study Population

A total of 388 patients were enrolled into the double-
blind lower limb study from 52 centers in 11 countries.
Of these, 84 had previously received treatment with any
BoNT-A (other than abobotulinumtoxinA) in their
affected lower limb and were included in these post hoc
analyses. Of the ITT population, 29 patients were
randomized to abobotulinumtoxinA 1000 U (safety
population: N = 30), 28 patients to abobotulinumtoxinA
1500 U, and 26 patients to placebo (Figure 1).

Baseline demographics and disease characteristics
were well matched between treatment arms (Table 1).
Mean (SD) age was 52.0 (12.8) years, and the majority
(69.9%) of patients were male. Mean (SD; range) time
since strokewas 5.7 (5.2; 0.9 to 27.3) years and time since
traumatic brain injurywas 8.1 (6.1; 1.4 to 21.0) years. The
BoNT-A treatments that patients had received previously
were onabotulinumtoxinA (n = 68; 81.9%),
incobotulinumtoxinA (n = 13; 15.7%), and other (n = 13;
15.7%). Patients could have received more than one
BoNT-A type. Doses of previous BoNT-A injections are
shown in Table 1. Time from last BoNT-A injection, other
than abobotulinumtoxinA, for treatment of lower limb
spasticity to initiating study treatment ranged from
113 to 1769 days, 123 to 2953 days, and 127 to 2359 days,
for abobotulinumtoxinA 1000 U, 1500 U, and placebo,

Overall study population (double-blind phase)
N = 388

Patient previously treated with BoNT-A
(other than aboBoNT-A) in the affected lower limb

N = 84

Randomization during double-blind phase (1:1:1)

Placebo
n = 26

AboBoNT-A 1000 U
n = 30

AboBoNT-A 1500 U
n = 28

Single treatment cycle, follow up at 1, 4, and 12 (up to 24) weeks)

Previous BoNT-A
treatments*

OnabotulinumtoxinA: 81.9%
Dose: mean 254 U; max 600 U

IncobotulinumtoxinA: 15.7%
Dose: mean 237 U; max 500 U

Figure 1. Patient population. AboBoNT-A, abobotulinumtoxinA; BoNT-A, botulinum toxin A; max, maximum. *Some patients had previously been
treated with more than one other BoNT-A product. Patient flow is presented for the safety population. Previous BoNT-A treatments are presented
for the intention-to-treat population.
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respectively. Patients previously treated with
abobotulinumtoxinA were not included in this analysis.

Study Doses Administered

Overall, the median (range) abobotulinumtoxinA dose
administered in the total injection volume was 1000
(867-1000) U in the 1000 U group and 1500 (800-1500) U
in the 1500 U group (Table 2). Median (range) doses
administered by target muscle are detailed in Table 2.

Change in GSC (Knee Extended) and Soleus (Knee
Flexed) Muscle Scores on the MAS

At week 4 after a single abobotulinumtoxinA cycle,
scores on the MAS were lower than at baseline for both
the GSC and the soleus muscle. For the GSC, the mean
(SD; range) week 4 changes in score were − 0.8 (1.1; −4
to 0), −0.9 (1.0; −3 to 1) and − 0.4 (0.7; −3 to 0) for
abobotulinumtoxinA 1000 U, 1500 U, and placebo,
respectively, while for the soleus muscle, the mean (SD;
range) week 4 changes in score were −0.7 (1.0; −3 to

Table 1
Baseline demographic and disease characteristics in patients previously treated with BoNT-A (other than aboBoNT-A)

Parameter Placebo N = 26 AboBoNT-A 1000 U N = 29 AboBoNT-A 1500 U N = 28 All patients N = 83

Age, years 51.1 (14.3) [22-75] 52.4 (12.1) [26-73] 52.4 (12.6) [29-77] 52.0 (12.8) [22-77]
Male, n (%) 18 (69.2) 22 (75.9) 18 (64.3) 58 (69.9)
BMI, kg/m2 26.6 (6.0) [16.2-43.8] 27.2 (5.5) [20.0-38.0] 27.9 (4.3) [20.1-38.3] 27.3 (5.2) [16.2-43.8]
Affected leg, n (%)
Left 15 (57.7) 22 (75.9) 12 (42.9) 49 (59.0)
Right 11 (42.3) 7 (24.1) 16 (57.1) 34 (41.0)

Cause of spasticity, n (%)
Stroke 24 (92.3) 25 (86.2) 25 (89.3) 74 (89.2)
Traumatic brain injury 2 (7.7) 4 (13.8) 3 (10.7) 9 (10.8)

Time since event, years
Stroke 4.7 (3.1) [1.3-11.8] 6.4 (7.1) [0.9-27.3] 5.9 (4.8) [0.9-19.1] 5.7 (5.2) [0.9-27.3]
Traumatic brain injury 16.0 (7.0) [11.1-21.0] 3.8 (2.7) [1.4-6.5] 8.4 (3.6) [4.4-11.3] 8.1 (6.1) [1.4-21.0]

Previous BoNT-A treatment, n (%)
OnabotulinumtoxinA 23 (88.5) 21 (72.4) 24 (85.7) 68 (81.9)
IncobotulinumtoxinA 3 (11.5) 5 (17.2) 5 (17.9) 13 (15.7)
Other 2 (7.7) 7 (24.1) 4 (14.3) 13 (15.7)*

Dose of previous BoNT-A treatment, U
OnabotulinumtoxinA 254.2 (120.8) [80-600] 251.6 (103.8) [100-600] 255.3 (126.8) [50-600] 253.8 (117.6) [50-600]
IncobotulinumtoxinA 163.5 (49.7) [100-200] 221.7 (98.1) [100-400] 284.5 (123.5) [145-500] 236.6 (111.1) [100-500]
Other 275.0 (106.1) [200-350] 222.5 (121.2) [140-400] 1733.3 (3329.7) [200-8500] 986.7 (2377.6) [140-8500]

BoNT-A = botulinum toxin A; AboBoNT-A = abobotulinumtoxinA; BMI = body mass index.*Two patients received Lantox (placebo, n = 1; aboBoNT-A
1000 U, n = 0; aboBoNT-A 1500 U, n = 1) and for 11 patients the BoNT-A type was not specified (placebo, n = 1; aboBoNT-A 1000 U, n = 7; aboBoNT-A
1500 U, n = 3). Data are presented for the intention-to-treat population and reported as mean (SD) [range] unless otherwise stated.

Table 2
Treatment doses administered by muscle group

Muscle group

AboBoNT-A 1000 U N = 30 AboBoNT-A 1500 U N = 28

n Mean (SD) Median [range] dose, U n Mean (SD) Median [range] dose, U

All sites 30 993.3 (26.8) 1000 [867-1000] 28 1469.3 (132.9) 1500 [800-1500]
Lateral gastrocnemius 22 88.8 (29.6) 93 [67-200] 26 128.8 (25.3) 150 [100-160]
Medial gastrocnemius 30 141.6 (41.3) 133 [100-200] 28 169.6 (47.9) 150 [0-300]
Flexor digitorum longus 23 139.1 (44.6) 133 [67-267] 23 221.7 (67.1) 200 [100-300]
Soleus 30 333.3 (0.0) 333 [333-333] 28 478.6 (95.7) 500 [0-500]
Tibialis posterior 20 190.0 (92.5) 200 [67-467] 19 274.7 (111.5) 200 [180-600]
Flexor digitorum brevis 5 77.3 (31.8) 67 [53-133] 8 137.5 (74.4) 100 [100-300]
Flexor hallucis brevis 3 111.1 (38.5) 133 [67-133] 1 160.0 (−) 160 [160-160]
Flexor hallucis longus 17 94.9 (33.3) 67 [67-133] 15 164.0 (47.9) 200 [100-200]
Adductor magnus N/A N/A 1 300.0 (−) 300 [300-300]
Hamstrings 4 183.3 (63.8) 167 [133-267] 4 300.0 (81.6) 300 [200-400]
Rectus femoris 19 186.0 (61.2) 200 [67-267] 11 372.7 (142.1) 400 [200-700]
Gluteus maximus N/A N/A N/A N/A
Gracilis N/A N/A N/A N/A

AboBoNT-A, abobotulinumtoxinA; n, number of patients who received an injection in the associated muscle group; N/A, not applicable.
Data are presented for the safety population. The study protocol required that the total injection volume (7.5 mL) was divided between the soleus
muscle (exactly 2.5 mL); the medial and/or lateral gastrocnemius muscle (exactly 1.5 mL); and at least one other lower limb muscle selected by
the investigator (the remaining injection volume 3.5 mL split between investigator selected sites).
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1), −0.9 (1.0; −3 to 0), and − 0.5 (0.7; −2 to 1) for
abobotulinumtoxinA 1000 U, 1500 U, and placebo,
respectively. Data at weeks 1 and 12 are shown in
Supplementary Table S1 in Appendix S1.

Muscle Tone Responders (≥1 Grade Improvement in
MAS Score from Baseline) for GSC (Knee Extended) and
Soleus (Knee Flexed) Muscles

For the GSC, a greater proportion of patients
responded to treatment with abobotulinumtoxinA than
placebo across time points, with a higher responder rate
with 1500 U compared with 1000 U abobotulinumtoxinA
at each time point (Figure 2A). For the soleus muscle,
the proportion of responders increased between
weeks 1 and 4 in the abobotulinumtoxinA treatment
groups, whereas responder rates in the placebo

group decreased from week 1 to week 12 (Figure 2B).
For both muscle groups, the highest proportion of
responders was observed at week 4 with either
abobotulinumtoxinA dose.

GSC and Soleus Muscle Spasticity as Measured on the
Tardieu Scale

There were greater improvements in the angle of
catch (XV3) at week 4 following abobotulinumtoxinA
treatment than in the placebo arm for both the GSC and
soleus muscle. The mean (SD) change was 8� (21), 6�

(10), and 1� (7) for the GSC and 11� (21), 5� (9), and 0�

(8) for the soleus muscle with abobotulinumtoxinA
1000 U, abobotulinumtoxinA 1500 U, and placebo,
respectively. Spasticity severity (Y) decreased from base-
line to week 4 for abobotulinumtoxinA 1000 U and
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Figure 2. Proportion of responders (≥1 grade improvement) to aboBoNT-A based on MAS score for (A) GSC muscle tone and (B) soleus muscle tone.
AboBoNT-A, abobotulinumtoxinA; GSC, gastrocnemius-soleus complex; MAS, Modified Ashworth Scale. *At week 12, n = 1 missing in placebo and
aboBoNT-A 1000 U groups, n = 2 missing in aboBoNT-A 1500 U group. Data are presented for the intention-to-treat population. Responders were
defined as patients with at least a one grade improvement in muscle tone (score on the MAS) in comparison to baseline.
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abobotulinumtoxinA 1500 U versus placebo in the GSC
(mean [SD]: −0.4 [0.7] and − 0.6 [0.8] vs. −0.0 (0.9),
respectively) and soleus muscles (mean [SD]: −0.5 [0.7]
and − 0.5 [0.7] vs. −0.1 [0.6], respectively).

Safety

In total, patients previously treated with BoNT-A expe-
rienced 101 TEAEs: 36 (n = 15), 31 (n = 16), and 34 (n = 13)
in the abobotulinumtoxinA 1000 U, 1500 U, and placebo
groups, respectively (Supplementary Table S2 in Appendix
S1). Four patients experienced a TEAE that led to study
withdrawal, two in the abobotulinumtoxinA 1000 U
group (pancreatic cancer, right hip pain) and one each in
the 1500 U group (generalized muscle weakness, consid-
ered related to study treatment) and placebo group
(loss of consciousness). The most common TEAEs for
the abobotulinumtoxinA 1000 U, 1500 U, and placebo
groups, respectively, were: fall (13.3%, 10.7%, and 3.8%),
muscular weakness (6.7%, 14.3%, and 7.7%), and pain
in an extremity (3.3%, 7.1%, and 7.7%). In total, four
patients experienced four SAEs; there were two events
(sinus tachycardia and pancreatic carcinoma) in the
abobotulinumtoxinA 1000 U arm, one event (muscular
weakness, considered to be related to study treatment)
in the abobotulinumtoxinA 1500 U arm, and one event
(loss of consciousness) in patients randomized to placebo.

Discussion

These post hoc analyses demonstrated that a single
cycle of abobotulinumtoxinA administered at either
1000 U or 1500 U reduced muscle tone and improved
spasticity grade and angle in adults with spastic
hemiparesis of the lower limb that had been treated pre-
viously with other BoNT-A products. Our findings support
the primary results for the overall study population and
confirm that abobotulinumtoxinA is an efficacious treat-
ment option for adults with LLS.

The improvements in GSC at week 4 we report here in
previously treated patients are comparable with those
reported for the overall trial population at each
abobotulinumtoxinA dose (least squares mean [95% confi-
dence interval]: −0.6 [−0.8, −0.5], −0.8 [−0.9, −0.7],
and − 0.5 [−0.7, −0.4] for abobotulinumtoxinA 1000 U,
1500 U, and placebo, respectively).3 Similarly, improve-
ments in the angle of catch (XV3) and a reduction in spas-
ticity grade were in alignment with those reported in the
overall study population (mean [SD] in the GSC and
soleus, abobotulinumtoxinA doses combined: XV3, +5�8

and + 5�,8 respectively; Y, −0.3 [0.7] and − 0.4 [0.7],
respectively).3

Comparedwith the previously treated patient subgroup,
in the overall study population abobotulinumtoxinA dosing
was similar across the medial GSC (122.5 U and 183.5 U in
the 1000 U and 1500 U groups, respectively), the lateral
GSC (95.2 U and 145.6 U in the 1000 U and 1500 U groups,

respectively), and the soleus muscle (333.3 U and 495.3 U
in the 1000 U and 1500 U groups, respectively), as reported
in Table 2.

Our findings demonstrate that recommended doses of
abobotulinumtoxinA (1000 U or 1500 U) were well toler-
ated in this patient population and that safety findings
were similar to those experienced by the overall
population,3 with fall, muscular weakness, and pain in an
extremity remaining the most common TEAEs. However,
in the non-naïve population compared with the overall
population, slightly higher rates of falls (13.3%, 10.7%,
and 3.8% vs. 9.4%, 6.3%, and 3.3%, respectively, in the
abobotulinumtoxinA 1000 U, 1500 U, and placebo groups,
respectively) and muscular weakness (6.7%, 14.3%, and
7.7% vs 2.4%, 6.3% and 3.1%, in the abobotulinumtoxinA
1000 U, 1500 U and placebo groups, respectively) were
observed. Overall, the incidence rate and type of adverse
events observed here were also consistent with previous
clinical studies of abobotulinumtoxinA2 and other BoNT-A
products.12 These results suggest that prior treatmentwith
other BoNT-Aproducts does not affect abobotulinumtoxinA
dosing when initiating treatment.

A strength of these analyses was the sourcing of data
from a phase 3, randomized, placebo-controlled study.
However, as these analyses were conducted post hoc
and were not statistically powered, a limitation is that
we report only descriptive statistics here. Furthermore,
some secondary end points from the double-blind lower
limb study (such as physician’s global assessment and
walking speed tests) were not reported here, as it was
previously shown that multiple treatment cycles were
required to observe meaningful results.3 It should be
noted that there was a large range among patients in
their time since last injection with BoNT-A’s other than
abobotulinumtoxinA, as some patients were receiving
BoNT-A treatment at regular intervals prior to this study,
while others had not received treatment for a number
of years allowing time for contracture, muscle shorten-
ing, compensatory gait strategies, and other confounding
conditions to develop.

Conclusion

These post hoc analyses demonstrate that a single
cycle of treatment with abobotulinumtoxinA (1000 U or
1500 U) is associated with improvements in both muscle
tone and spasticity parameters in adults with LLS previ-
ously treated with other BoNT-A products. The efficacy
and safety profile of abobotulinumtoxinA in the previ-
ously treated patient subgroup was comparable to the
overall study population at similar abobotulinumtoxinA
doses. These findings suggest that abobotulinumtoxinA
has a good efficacy and safety profile in adults with spas-
tic hemiparesis in the lower limb who have received pre-
vious treatment with other BoNT-A products without the
requirement for adjustment to recommended initial
dosing.

858 AbobotulinumtoxinA in Non-naïve Patients



Acknowledgments

The authors thank the patients who participated in the
double-blind lower limb study, as well as their caregivers,
care teams, investigators, and research staff in the par-
ticipating institutions. Medical writing and editorial sup-
port were provided by Louise Prince, PhD, and
Germanicus Hansa-Wilkinson (Watermeadow Medical, an
Ashfield Company), funded by Ipsen.

Parts of this secondary analysis have been presented
previously at the American Academy of Physical Medicine
and Rehabilitation Annual Assembly, Boston, MA, USA, 1-4
October 2015.

Clinical Trial Number

• Phase 3, double-blind, randomized, placebo-
controlled study: NCT01249404

• Open-label multiple-cycle extension: NCT01251367

Author Contributions

A.E. is the guarantor of this work and, as such, had full
access to all the data in the study and takes responsibility
for the integrity of the data and the accuracy of the data
analysis. Furthermore, individual author contributions
included conception and design: A.E., A.B., A.S.G.,
C.V., P.P. and J.M.G.; acquisition, analysis, and interpre-
tation of data: A.E., G.S., P.H., L.J.J., U.D., F.C.B.,
A.B., A.S.G., C.V., P.P., and J.M.G.; drafting of the arti-
cle: A.E., C.V., and P.P.; critical revision for important
intellectual content: A.E., G.S., P.H., L.J.J., U.D.,
F.C.B., A.B., A.S.G., C.V., P.P., and J.M.G.; and final
approval of the article: A.E., G.S., P.H., L.J.J., U.D.,
F.C.B., A.B., A.S.G., C.V., P.P., and J.M.G.

Author Disclosures

A.E. received research funding from Ipsen and Alle-
rgan, and served as a consultant for Merz. G.S. received
consultancy fees from Ipsen and Merz. P.H. received roy-
alties from Elsevier publishing; and consultancy fees from
Teva and Ipsen. L.J.J. received consultancy fees from
Ipsen. F.C.B. received research grants from French Mus-
cular Dystrophy Association; and consultancy fees from
Ipsen, Merz, and Medtronic. A.B. received research
grants from NINDS, Ipsen, and Revance; and consultancy
fees from Ipsen and Revance. A.B. received a consulting
fee for other work from Ipsen during the course of this
study. During this period, A.B.’s conflict of interest was
managed by Wake Forest School of Medicine. A.S.G. is
an employee of Atlanstat, subcontracted to Ipsen.
C.V. and P.P. are employed by Ipsen. J.M.G. has served
as a consultant and received research grant support from
Allergan, Ipsen, and Merz; he is also an investigator on an
Ipsen trial. U.D. had no disclosures to declare.

Ethics Approval

The study was conducted in accordance with the Dec-
laration of Helsinki and the International Conference on
Harmonization Consolidated Guidelines on Good Clinical
Practice, and all relevant study documents were
approved by an independent ethics committee, with
written informed consent obtained from all patients prior
to study entry.

Data Availability Statement

Where patient data can be anonymized, Ipsen will
share all individual participant data that underlie the
results reported in this article with qualified researchers
who provide a valid research question. Study documents,
such as the study protocol and clinical study report, are
not always available. Proposals should be submitted to
datasharing@ipsen.com and will be assessed by a scien-
tific review board. Data are available beginning 6 months
and ending 5 years after publication; after this time, only
raw data may be available.

Supporting Information

Additional supporting information may be found online
in the Supporting Information section at the end of the
article.

References

1. Barnes M, Kocer S, Murie Fernandez M, Balcaitiene J, Fheodoroff K.
An international survey of patients living with spasticity. Disabil
Rehabil. 2017;39:1428-1434.

2. Dashtipour K, Chen JJ, Walker HW, Lee MY. Systematic literature
review of abobotulinumtoxinA in clinical trials for lower limb spas-
ticity. Medicine. 2016;95:e2468.

3. Gracies J-M, Esquenazi A, Brashear A, et al. Efficacy and safety of
abobotulinumtoxinA in spastic lower limb: randomized trial and
extension. Neurology. 2017;89:2245-2253.

4. Ipsen Biopharm Ltd. Dysport Full Prescribing Information. 2019.
Available at: https://www.ipsen.com/websites/Ipsen_Online/wp-
content/uploads/sites/9/2020/01/09195739/S115_2019_09_25_sBLA_
Approval_PMR_Fulfilled_PI_MG_Sept-2019.pdf. AccessedMarch11, 2020.

5. Electronic Medicines Compendium. Dysport 300 units Summary of
Product Characteristics. 2020. Available at: https://www.
medicines.org.uk/emc/medicine/870/SPC/Dysport+300 + units,
+Dysport+500 + units/. Accessed March 11, 2020.

6. Naumann M, Boo LM, Ackerman AH, Gallagher CJ. Immunogenicity
of botulinum toxins. J Neural Transm. 2013;120:275-290.

7. Dashtipour K, Chen JJ, Espay AJ, Mari Z, OndoW. OnabotulinumtoxinA
and AbobotulinumtoxinA dose conversion: a systematic literature
review. Mov Disord Clin Pract. 2016;3:109-115.

8. Esquenazi A, Mayer N, Lee S, et al. Patient registry of outcomes in
spasticity care. Am J Phys Med Rehabil. 2012;91:729-746.

9. Esquenazi A, Mayer NH. Instrumented assessment of muscle overac-
tivity and spasticity with dynamic polyelectromyographic and
motion analysis for treatment planning. Am J Phys Med Rehabil.
2004;83:S19-S29.

10. Ofluoglu D, Esquenazi A, Hirai B. Temporospatial parameters of gait
after obturator neurolysis in patients with spasticity. Am J Phys Med
Rehabil. 2003;82:832-836.

859A. Esquenazi et al. / PM R 12 (2020) 853–860

mailto:datasharing@ipsen.com
https://www.ipsen.com/websites/Ipsen_Online/wp-content/uploads/sites/9/2020/01/09195739/S115_2019_09_25_sBLA_Approval_PMR_Fulfilled_PI_MG_Sept-2019.pdfs
https://www.ipsen.com/websites/Ipsen_Online/wp-content/uploads/sites/9/2020/01/09195739/S115_2019_09_25_sBLA_Approval_PMR_Fulfilled_PI_MG_Sept-2019.pdfs
https://www.ipsen.com/websites/Ipsen_Online/wp-content/uploads/sites/9/2020/01/09195739/S115_2019_09_25_sBLA_Approval_PMR_Fulfilled_PI_MG_Sept-2019.pdfs
https://www.medicines.org.uk/emc/medicine/870/SPC/Dysport+300
https://www.medicines.org.uk/emc/medicine/870/SPC/Dysport+300


11. Gracies JM, Burke K, Clegg NJ, et al. Reliability of the Tardieu scale
for assessing spasticity in children with cerebral palsy. Arch Phys
Med Rehabil. 2010;91:421-428.

12. Turkel CC, Bowen B, Liu J, Brin MF. Pooled analysis of the safety of
Botulinum toxin type a in the treatment of Poststroke spasticity.
Arch Phys Med Rehabil. 2006;87:786-792.

This journal-based CME activity is designated for 1.0 AMA PRA
Category 1 Credit and can be completed online at http://www.me.
aapmr.org. This activity is FREE to AAPM&R members and available
to nonmembers for a nominal fee. For assistance with claiming CME
for this activity, please contact (847) 737-6000.

Disclosure

A.E. Department of Physical Medicine and Rehabilitation, MossRehab Gait and
Motion Analysis Laboratory, Elkins Park, PA. Address correspondence to: A.E.;
e-mail: aesquena@einstein.edu
Disclosure: Dr. Esquenazi reports grants from Ipsen, grants from Allergan, other
from Merz, outside the submitted work

G.S. Physical and Rehabilitation Medicine Department, Cliniques universitaires
Saint-Luc, Catholic University of Louvain, Brussels, Belgium
Disclosure: Dr. Stoquart reports personal fees from Ipsen, personal fees fromMerz,
outside the submitted work

P.H. Department of Neurology, Division of Movement Disorders, Vanderbilt Univer-
sity, Nashville, TN
Disclosure: Dr. Hedera reports other from Elsevier Publishing, personal fees from
Teva, personal fees from Ipsen, outside the submitted work

L.J.J. Centro de Medicina de Reabilitaç~ao de Alcoit~ao, Estoril, Estoril, Portugal
Disclosure: Dr. Jacinto reports personal fees from Ipsen, outside the submit-
ted work

U.D. Division of Physical Medicine and Rehabilitation, Department of Surgical Sci-
ences, University of Turin, Turin, Italy
Disclosure: nothing to disclose

F.C.-B. Unités de Médecine Physique et de Réadaptation, Hôpital Sébastopol,
Université de Reims Champagne-Ardenne, Reims, France
Disclosure: Dr. Constant-Boyer reports grants from French Muscular Dystrophy
Association, outside the submitted work

A.B. Department of Neurology, Wake Forest School of Medicine, Winston-Salem,
NC; and School of Medicine, University of California, Davis, Sacramento, CA
Disclosure: Dr. Brashear reports grants from NINDS, grants from Ipsen, grants from
Revance, outside the submitted work

A.-S.G. Biostatistics, Ipsen Pharma, Les Ulis, France
Disclosure: Dr. Grandoulier reports personal fees from Atlanstat, personal fees
from Ipsen, outside the submitted work.

C.V. and P.P. Medical Affairs, Les Ulis, France
Disclosure: Dr. Vilain reports personal fees from Ipsen, outside the submitted
work?
Disclosure: Dr. Picaut reports personal fees from Ipsen, outside the submitted work

J.-M.G. Service de Rééducation Neurolocomotrice, EA 7377 BIOTN, Université
Paris-Est, Hospital Albert Chenevier-Henri Mondor, Créteil, France
Disclosure: Dr. Gracies reports other from Ipsen, during the conduct of the study;
grants and personal fees from Allergan, grants, personal fees and other from
Ipsen, grants and personal fees from Merz, outside the submitted work

Funding source: Ipsen

All financial disclosures and CME information related to this article can be found
on the mē ® site (http://me.aapmr.org/) prior to accessing the activity.

Submitted for publication January 7, 2020; accepted February 20, 2020.

CME Question
This study showed that patients given abobotulinumtoxinAwho had previously treated with other botulinum toxin type A had
decreased:

a. Falls
b. Muscle tone
c. Muscle weakness
d. Pain

Answer online at http://me.aapmr.org
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