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Abstract

Cervical dystonia (CD) is primarily treated with botulinum toxin, at intervals of > 12 weeks.
We present efficacy, patient-reported outcomes (PROs), and safety in adults with CD at the
last available visit after a single set of abobotulinumtoxinA (aboBoNT-A) injections versus
placebo using 500 U in a 2-mL injection volume. In this 12-week, randomized, double-blind
trial, patients were > 18 years of age with primary idiopathic CD, had a Toronto Western
Spasmodic Torticollis Rating Scale (TWSTRS) total score > 20, and TWSTRS-Severity
subscale score > 10 at baseline. Patients (N = 134) were randomized (2:1) to aboBoNT-A (n
= 89) or placebo (n = 45), with aboBoNT-A patients treated with 500 units (U) if toxin-naive,
and 250 to 500 U based on previous onabotulinumtoxinA dose if non-naive. Endpoints
included total TWSTRS, Pain Numeric Rating Scale (NRS-Pain; 24-hour), Treatment Satis-
faction Questionnaire for Medication, and other PROs for pain, depression, and global
health. Results are for the intent-to-treat population, with “Week 12” (Wk12) comprising the
last available post-baseline assessment (end-of-study or early withdrawal). Mean TWSTRS
total scores improved from 42.5 at baseline to 35.4 at Wk12 with aboBoNT-A and 42.4 to
40.4 with placebo (treatment difference: —4.8; 95% confidence interval [CI]: 8.5, -1.1; p=
0.011). At Wk12, mean (95% Cl) change from baseline in NRS-Pain was —1.0 (—1.59, —
0.45) for aboBoNT-A and —0.2 (—0.96, 0.65) for placebo. AboBoNT-A demonstrated numeric
improvements in other PROs. More aboBoNT-A-treated patients than patients receiving
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placebo reported being at least “somewhat satisfied” with treatment (60.4% vs 42.2%,
respectively), symptom relief (57.0% vs 40.0%), and time for treatment to work (55.8% vs
33.3%). No new adverse events were reported. Results indicate that in patients with CD,
treatment with aboBoNT-A using a 2-mL injection provided sustained improvement in the
TWSTRS total score and patient-perceived benefits up to 12 weeks.

Trial registration: Clinicaltrials.gov ldentified: NCT01753310.

Introduction

Cervical dystonia (CD), a chronic neurologic movement disorder characterized by sustained
or repetitive involuntary contractions of the neck muscles that leads to abnormal postures, rep-
resents the most common focal dystonia. The prevalence of CD worldwide has been estimated
to range from 20 to 4,100 cases per million [1]. Intramuscular injection of botulinum neuro-
toxin into affected muscles represents the primary treatment for CD [2]. Botulinum neuro-
toxin type A binds to receptors on peripheral cholinergic nerve endings and is internalized by
receptor-mediated endocytosis. This is followed by cleavage of SNAP25, a protein needed for
vesicle fusion to the presynaptic membrane, which is required for synaptosomal release of ace-
tylcholine into the neuromuscular junction. The efficacy and safety of abobotulinumtoxinA
(aboBoNT-A) for the treatment of CD has been reported based on two randomized, controlled
trials and their open-label safety extensions [3-5]. AboBoNT-A is approved in the United
States of America (US) and Europe for the treatment of adults with CD [6, 7].

Initially, the prescribing information in the US specified a 500-unit (U), 1-mL dilution regi-
men for AboBoNT-A administration; however, feedback obtained from scientific experts,
community injectors, and market research studies favored use of a 500 U, 2-mL dilution. This
was most likely related to prior familiarity in using comparable volumes with other approved
toxins in the US.

The 2-mL dilution regimen has since been approved in the US based on the results of a
12-week, phase 3b, randomized, double-blind, placebo-controlled clinical trial that was con-
ducted to evaluate the efficacy and safety of a 500 U, 2-mL dilution of aboBoNT-A versus pla-
cebo in adults with CD. AboBoNT-A improved the Toronto Western Spasmodic Torticollis
Rating Scale (TWSTRS) total score at Week 4. AboBoNT-A demonstrated significant improve-
ments in symptoms in both toxin-naive and previously treated patients; a safety profile similar
to the 1-mL dilution was observed [8]. An open-label extension study (NCT01753336) pro-
vided long-term safety and efficacy data, which also supported the US approval of the 2-mL
dilution regimen. This manuscript expands on the 4-week results of the previously published
placebo-controlled trial by providing exploratory data for up to 12 weeks to assess the durabil-
ity of response with aboBoNT-A 500 U using a 2-mL dilution. This study was registered on
ClinicalTrials.gov (NCT01753310).

Methods

Subjects were given a full explanation, in lay terms, of the aims of the study, the benefits,
potential discomforts and risks of taking part in the study prior to enrollment. A written expla-
nation was also provided and written informed consent was obtained prior to enrollment. The
study protocol, subject information leaflet, and informed consent document were reviewed
and approved by Harrison IRB (London, OH) as well as by institutional review boards at indi-
vidual study sites (if locally required) prior to commencement of the study.”
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This study was conducted under the provisions of the Declaration of Helsinki, informed
consent regulations and in accordance with the International Conference on Harmonisation
(ICH) Consolidated Guideline on Good Clinical Practice (GCP) and local site review boards.
This study was registered with ClinicalTrials.gov (identifier: NCT01753310).

Study design

This was a 12-week, phase 3b, multicenter, randomized, double-blind, placebo-controlled
study, conducted at 43 initiated sites in the US, 38 of which enrolled patients (S1 Fig). Patients
were randomized (2:1) to receive aboBoNT-A or placebo by intramuscular injection, stratified
by whether the patient had previous treatment with onabotulinumtoxinA (onaBoNT-A).
Toxin-naive patients who were randomized to the aboBoNT-A group received 500 U, using
the 2-mL dilution method in at least two affected neck muscles; patients with prior ona-
BoNT-A exposure (non-naive at baseline) received 250 to 500 U, using the 2-mL dilution
method (based on previous onaBoNT-A dose) into previously injected muscles.

Patients

Eligible patients included adults (aged > 18 years) with a primary diagnosis of idiopathic CD
(duration > 9 months) and with a TWSTRS total score > 20 and a TWSTRS severity subscale
score > 10 at baseline. Patients could be BONT-A naive or could have received any other for-
mulation of BONT-A, including aboBoNT-A, prior to study enrollment as long as their last
two injections were onaBoNT-A and they had a satisfactory clinical response to both
injections.

Treatment

All patients received a single set of intramuscular injections of either aboBoNT-A (500 U/2
mL) or placebo in a minimum of two clinically affected neck muscles. The sites and the dose
per site were determined by the investigator according to the standard practice and disease
presentation. Electromyography-guided injections were allowed at the preference of the inves-
tigator at each site. Patients randomized to the aboBoNT-A group received 500 U of abo-
BoNT-A if they were onaBoNT-A treatment-naive or 250-500 U of aboBoNT-A ata 2.5:1
(aboBoNT-A:onaBoNT-A) ratio to their previous onaBoNT-A dose into muscles injected dur-
ing the last two sequential cycles of onaBoNT-A within the past 18 months for the treatment of
CD. The amount of aboBoNT-A injected into the sternocleidomastoid (SCM) muscle was lim-
ited to < 0.6 mL (150 U), in order to reduce the occurrence of dysphagia, per the aboBoNT-A
US prescribing information [6]. Prior to administration, aboBoNT-A and placebo vials were
reconstituted at the investigational site with 2-mL preservative-free sodium chloride for injec-
tion (0.9%). Detailed instructions were provided for the volume that needed to be withdrawn
from the reconstituted aboBoNT-A vials.

Assessments

The primary efficacy endpoint was change from baseline in TWSTRS total score at Week 4,
with secondary endpoints in the testing hierarchy comprising TWSTRS total score, TWSTRS
response, Patient Global Impression of Change (PGIC), and the Cervical Dystonia Impact Pro-
file-58 (CDIP-58) at Week 2 and Week 4. Tertiary efficacy endpoints included assessments of
the change from baseline at Week 12.

The TWSTRS total score comprises three subscale scores: severity, disability, and pain, each
of which is scored independently and can have a value from 0 to 85 (best to worst) [9]. The
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TWSTRS total score was used to assess the severity of CD and was assessed by the investigator
prior to study treatment at baseline (Day 1) and at all post-treatment visits. PGIC was assessed
using a 7-point Likert scale, ranging from +3 (very much improved) to -3 (very much worse).
The Pain Numeric Rating Scale (NRS-Pain) is a numeric, 24-hour assessment scale that mea-
sures pain as 0 (no pain) to 10 (worst possible pain). The Brief Pain Inventory (BPI) short
form was used to assess the effect of CD pain on seven areas (general activity, mood, walking
ability, normal work, relations with other people, sleep, and enjoyment of life) and ranges
from 0 (does not interfere) to 10 (completely interferes).

Sample size

It was determined that 132 randomized patients would be sufficient to demonstrate the superi-
ority of aboBoNT-A to placebo assuming a minimum clinically relevant difference in the
adjusted least squares mean change from baseline in TWSTRS total score at Week 4 between
aboBoNT-A 2-mL and placebo equal to 5.5, a common standard deviation (SD) in the change
from baseline in TWSTRS total score at Week 4 equal to 8.8, a power of 90%, a two-tailed type
I error equal to 5%, and 10% dropout rate.

Randomization

The sponsor’s randomization manager, who was a statistician independent from the study,
prepared two lists that were performed in blocks and were based on a computer-generated
randomization list. The first list of randomization numbers stratified for subjects who were
BoNT-A treatment naive or non-naive at baseline was generated with a 2:1 ratio of abo-
BoNT-A:onaBoNT-A. The second was a list of treatment numbers, which were specified on
the treatment packs, to be dispatched to the sites in order to dispense the drug. This list was
produced on a 1:1 basis (aboBoNT-A:onaBoNT-A). The randomization, as well as the treat-
ment number assignation at drug dispensation, was managed by an Interactive Web Response
System (IWRS) service. At screening, potential patients were assigned a patient number. Fol-
lowing confirmation of eligibility, patients were given a randomization/treatment allocation
number and were assigned to one of the two groups (aboBoNT-A or placebo) at baseline, in
sequential order within each site (and within each level of strata). This was a single-dose study.
The sites of injection and the dose per site were determined by the investigator according to
the standard practice and disease presentation.

Blinding

Patients and investigators were kept blinded to the allocation. Study treatments were similar in
size, color, smell, and appearance, allowing the blinded conditions of the study to be main-
tained. A set of individually sealed code-break envelopes was prepared by the sponsor’s ran-
domization manager to enable emergency code-break procedures of individual patients
without compromising the blinding of the study and was provided to the Central Department
of Pharmacovigilance at Ipsen.

Statistical analysis

The statistical analysis of the efficacy and safety data was performed using Statistical Analysis
Software (SAS; version 9.2). The intent-to-treat (ITT) population included all randomized
patients; the modified ITT population included randomized patients with both a baseline and
Week 4 post-treatment TWSTRS total score assessment. Efficacy results are presented for the
ITT population (all randomized patients). The last available post-baseline assessment was either
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the end of study (Week 12) or early withdrawal. Withdrawals included patients who exited the
study early and patients who began the open-label protocol due to lack of efficacy after 4 weeks.

For TWSTRS total and subscores, the change from baseline is expressed as weighted overall
treatment difference and 95% confidence interval (CI). Significance testing for the superiority
of aboBoNT-A versus placebo was conducted for the primary and secondary efficacy end-
points at a two-tailed significance level of 5% by using a stratified analysis of covariance
(ANCOVA) with baseline TWSTRS total score as covariate and stratified by the randomiza-
tion stratification factor. The hierarchical testing procedure was stopped if there was no statis-
tically significant treatment effect on the primary efficacy endpoint. Otherwise, the superiority
of aboBoNT-A was then tested for each secondary endpoint in rank order, proceeding to the
next endpoint only when treatment effect on the current endpoint was deemed statistically sig-
nificant. Statistics were summarized by treatment group for tertiary endpoints but were not
compared by formal statistical testing.

Data sharing

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 scientific review board. Data are available beginning 6 months and ending 5
years after publication; after this time, only raw data may be available.

Results
Patient disposition and study exposure

A total of 134 patients were randomized and included in the ITT population (aboBoNT-A,

n = 89; placebo, n = 45) (Table 1). One patient was excluded from the analysis because he did
not receive study drug. From the aboBoNT-A group 87 patients (98%) attended Week 2 visits,
84 (94%) attended Week 4, and 57 (64%) attended Week 12. In the placebo group 45 patients
(100%) attended Week 2 visits, 45 (100%) attended Week 4, and 21 (47%) attended Week 12
(Fig 1). Forty-seven patients (aboBoNT-A, n = 25 [28%]; placebo, n = 22 [49%]) elected to
enter the open-label portion of the study prior to Week 12, with 33 entering the open-label
study at Week 4. Table 2 shows a post-hoc analysis of patient study exposure based on all ITT
patients and all of those who withdrew from the study early.

Opverall study duration took place from January 2013 to January 2015, which included
patient recruitment (approximately 9 months) and the last patient follow-up (up to 4 months).
Individual treatment duration was between 4 weeks and 16 weeks, due to the study design,
which allowed a +2 day window to complete the Week 2 and 4 visits, and a 28 day window to
complete the Week 12 visit.

TWSTRS

Previously reported mean (SD) TWSTRS total score at baseline was 42.5 (10.40) for abo-
BoNT-A and 42.4 (10.63) for placebo; significant decreases in TWSTRS total score with abo-
BoNT-A versus placebo were observed at Week 2, with further improvements at Week 4 [8].
For the last available data at Week 12 or at early study withdrawal, the weighted overall treat-
ment difference between aboBoNT-A and placebo was also statistically significant (-4.8; 95%
CIL: -8.5, -1.1; p = 0.011; Fig 2). As tertiary endpoints, the TWSTRS subscales were not com-
pared by formal statistical testing; however, at all of the time points, aboBoNT-A treatment
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Table 1. Baseline demographics and characteristics (ITT populations).

Female sex, n (%)
Age (years; mean + SD)
Caucasian/white race, n (%)
Type of CD, n (%)
Torticollis
Laterocollis
Anterocollis
Retrocollis
Lateral shift
Sagittal shift
Previous exposure to botulinum neurotoxin, n (%)
Yes
No
Previous botulinum neurotoxin treatments for CD, n (%)
-
onaBoNT-A
aboBoNT-A
incoBoNT-A
rimaBoNT-B
Most recent CD treatment with onaBoNT-A**
n
Mean dose*** (U; mean * SD)

Mean time since last injection (months; mean + SD)

aboBoNT-A
n=_89
59 (66.3)
573+ 11.11
84 (94.4)

75 (84.3)
54 (60.7)
17 (19.1)
20 (22.5)
22 (24.7)
9 (10.1)

57 (64.0)
32 (36.0)

57/57 (100.00)
56/57 (98.2)
2/57 (3.5)
6/57 (10.5)
5/57 (8.8)

55
177.0 + 34.0
4.8 £19.1

*Subjects may have been previously treated with >1 botulinum neurotoxin.

**In subjects who were non-naive for onaBoNT-A treatment.

Placebo
n=45
28 (62.2)
56.5+11.74
42 (93.3)

39 (86.7)
30 (66.7)
7 (15.6)
8(17.8)
14 (31.1)
8(17.8)

29 (64.4)
16 (35.6)

29/29 (100.0)
28/29 (96.6)
1/29 (3.4)
2/29 (6.9)
2/29 (6.9)

25
176.2 + 42.2
3.6+16.3

***Mean dose of onaBoNT-A exceeds 200 U eligibility requirement due to protocol deviations, patients were

excluded from ITT.

aboBoNT-A = abobotulinumtoxinA; CD = cervical dystonia; incoBoNT-A = incobotulinumtoxinA; ITT = intent-to-

treat; onaBoNT-A = onabotulinumtoxinA; rimaBoNt-B = rimabotulinumtoxinB; SD = standard deviation.

https://doi.org/10.1371/journal.pone.0245827.t001

demonstrated numerically greater reductions in the TWSTRS-Severity, TWSTRS-Pain, and

TWSTRS-Disability subscale scores.

Patient-reported outcomes

With the exception of CDIP-58 at Week 2 and Week 4, patient-reported outcomes (PROs)
were tertiary endpoints and were not compared by formal statistical testing. At all of the time

points, the majority of aboBoNT-A-treated patients indicated minimal improvements or
greater via PGIC scores, at a rate approximately twice that of placebo (Fig 3A). More patients
receiving placebo than aboBoNT-A-treated patients indicated no change or worse than at
baseline. At Week 4, 34.1% and 31.8% of patients receiving placebo reported no change or

worsening, respectively. For a more detailed analysis of PGIC at each time point, see S3 Fig. In
the patient-reported rating of pain reflecting the previous 24 hours, the mean change from
baseline in NRS-Pain was A -1.0 (95% CI: -1.59, —0.45) for aboBoNT-A and A -0.2 (95% CI: -
0.96, 0.65) for placebo, with a consistent reduction from baseline at Week 2 and Week 4 for
aboBoNT-A-treated patients, indicating reduced pain (Fig 3B). AboBoNT-A also
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I Assessed for Eligibility (n=150) I

Excluded; screening failure (n=16) }—

| Randomized (n=134) I

Allocated to aboBoNT-A (n=89) Allocated to placebo (n=45)
* Received treatment (n=88) * Received treatment (n=45)
* Did not receive treatment; patient * Did not receive treatment (n=0)
decision (n=1)
Lost to follow-up (n=2) Lost to follow-up (n=0)

* HCP lost contact (n= 2)
Discontinued (n=29)
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Fig 1. CONSORT diagram. aboBoNT-A = abobotulinumtoxinA; HCP = healthcare provider; mITT = modified

intent-to-treat; OLE = open-label extension; PP = per protocol; TWSTRS = Toronto Western Spasmodic Torticollis
Rating Scale. *Entered NCT01753336 (OLE) to continue active treatment.

https://doi.org/10.1371/journal.pone.0245827.9001

demonstrated numeric benefits on the BPI assessment (Fig 3C), although the trajectory was
similar in both treatment groups.

For aboBoNT-A-treated patients, there was a consistent shift toward less depression from
baseline to Week 2 and continuing through Week 4 and the last available assessment (Fig 3D).

Table 2. Patient (ITT) study exposure for all patients and patients who withdrew from the study.

ITT Population
Parameter AboBoNT-A Placebo Total
N 89 45 134
Mean (SD) days 67.7 (38.4) 52.5(34.7) 62.6 (37.8)
CI 95% 59.6; 75.8 42.1;62.9 56.2; 69.1
Median days 85.0 35.0 85.0
Min; Max 1.0; 184.0 14.0; 105.0 1.0; 184.0
ITT Patients Who Withdrew From Study
N 32 24 56
Mean (SD) days 19.8 (8.4) 22.0 (8.6) 20.7 (8.5)
CI 95% 16.7; 22.8 18.4; 25.6 18.4;23.0
Median days 15.5 18.0 16.0
Min; Max 1.0; 37.0 14.0; 45.0 1.0; 45.0

aboBoNT-A = abobotulinumtoxinA; CI = confidence interval; ITT = intent-to-treat; SD = standard deviation.

https://doi.org/10.1371/journal.pone.0245827 1002
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At Week 2, 59.4% of aboBoNT-A-treated patients had no or minimal depression compared
with 47.3% of patients receiving placebo. At Week 4, the rates were 63.0% and 48.6% for abo-
BoNT-A and placebo, respectively. At the last available assessment, 61.0% of aboBoNT-A-
treated patients had no or minimal depression compared with 46.0% of patients receiving pla-
cebo. The change from baseline in the CDIP-58-scaled sum total score was consistently greater
with aboBoNT-A than with placebo (Fig 3E). At Week 2 aboBoNT-A was A -5.8 (95% CI: -
8.85, -2.76) compared with placebo at A —-4.3 (95% CI: -8.79, 0.13). At Week 4 aboBoNT-A
was A -8.5 (95% CI: -11.61, -5.30) compared with placebo at A 4.7 (95% CI: -9.60, 0.24) (p =
not significant). At the last available assessment, aboBoNT-A was A -7.9 (95% CI: -11.01, -
4.70) compared with placebo at A -3.1 (95% CI: -7.75, 1.45) (p = not significant).

Satisfaction

Across time points, approximately 65% of aboBoNT-A-treated patients were at least somewhat
satisfied or greater with the medication overall according to results of the modified Treatment
Satisfaction Questionnaire for Medication (TSQM-9). Patients receiving placebo reported lower
satisfaction rates, with 32.5% at Week 2, 35.6% at Week 4, and 40.0% of patients at the last avail-
able assessment being at least somewhat satisfied or more. Regarding satisfaction with symptom
relief, 54.1% of aboBoNT-A-treated patients were at least somewhat or more satisfied at Week
2, increasing to 58.1% at Week 4 and 57.0% for last available assessment. Rates for placebo
decreased from Week 2 (28.0%) to Week 4 (24.4%), with 40.0% of patients receiving placebo
being at least somewhat satisfied with symptom relief at the last available assessment. More than
half of aboBoNT-A-treated patients were at least somewhat satisfied with the length of time it
took for medication to work (Week 2, 53.0%; Week 4, 59.3%; last available, 55.8%). Only 23.3%
of patients receiving placebo were at least somewhat satisfied at Week 2, decreasing to 20.0% at
Week 4, and increasing to 33.3% for the last available assessment.

Safety

The treatment-emergent adverse events (TEAEs) are reported in Table 3 [7]. For those receiv-
ing aboBoNT-A, 41% of patients reported TEAEs, compared with 22% of patients receiving
placebo. In the aboBoNT-A group, one patient discontinued the study due to the emergence
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https://doi.org/10.1371/journal.pone.0245827.9003

of a TEAE (colon neoplasm) not thought to be related to study medication. No patients in the
placebo group discontinued the study due to an AE [8].
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Table 3. Treatment-emergent adverse events in the safety set.

Event, n (%) aboBoNT-A Placebo
n = 88 (100.0) n = 45 (100.0)

All treatment-emergent adverse events 36 (40.9) 10 (22.2)
Dysphagia 8(9.1) 0 (0.0)
Muscular weakness 8 (9.1) 0 (0.0)
Neck Pain 7 (8.0) 0(0.0)
Headache 5(5.7) 0 (0.0)
Sinusitis 3(3.4) 0(0.0)
Bronchitis 2(2.3) 0 (0.0)
Burning sensation 2(2.3) 0 (0.0)
Depression 2(2.3) 1(2.2)
Diarrhea 2(2.3) 0 (0.0)
Fatigue 2(2.3) 0 (0.0)
Blurred vision 2(2.3) 0 (0.0)

Serious Adverse Events 4 (4.5) 1(2.2)
Dysphagia 1(1.1) 0(0.0)
Colon neoplasm 1(1.1) 0 (0.0)
Endometrial cancer 1(1.1) 0 (0.0)
Transient ischemic attack 1(1.1) 0 (0.0)
Depression 0(0.0) 1(2.2)

aboBoNT-A = abobotulinumtoxinA.

https://doi.org/10.1371/journal.pone.0245827.t1003

Discussion/conclusion

These results demonstrate the sustained benefit of treatment with aboBoNT-A 500 U/2-mL
dilution for up to 12 weeks in patients with CD, further supporting the use of the 2-mL dilu-
tion regimen and allowing dilution flexibility for clinicians.

In order to better understand how early withdrawal may have impacted the last available
visit analysis, a descriptive analysis of TWSTRS at Week 12 was performed based only on
patients who completed the study and those who withdrew early (with available TWSTRS data
at week 12). The unadjusted difference between placebo and aboBoNT-A is 4.7 in favor of abo-
BoNT-A. These results are very similar to the results from the last available assessment analysis
(4.8), demonstrating the benefit of aboBoNT-A at Week 12.

Efficacy of the 2-mL dilution of aboBoNT-A is similar to results from previous studies of
1-mL dilution of aboBoNT-A 500 U [3, 4]. For both of the trials using the 1-mL dilution, abo-
BoNT-A was significantly more effective than placebo in the change from baseline in TWSTRS
score. The adjusted mean difference in the current study was —8.3 at Week 4, which is similar
to the —6.0 and —8.8 observed in the pivotal clinical trial at Week 4. The weighted overall treat-
ment difference between aboBoNT-A and placebo was —4.8 at Week 12 or at early study with-
drawal in the current trial, similar to the adjusted mean difference of -4.3 and -4.1 in the
pivotal clinical trials at Week 12.

The safety profile of the 500 U/2-mL aboBoNT-A dilution is similar to that observed with
the 500 U/1-mL dose used in the aboBoNT-A pivotal trial. In the current study, TEAEs were
reported in 41% of patients receiving aboBoNT-A, with the most common being dysphagia
(9.1%), muscle weakness (9.1%), neck pain (8.0%), and headache (5.7%); in the aboBoNT-A
500 U/1-mL pivotal trial the most common AEs were dysphagia (9%), neck pain (5%), injec-
tion site pain (5%), headache (4%), and upper respiratory tract infection (4%) [4].
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Limitations of the study include the use of a fixed dose of aboBoNT-A, which is an important
aspect and was done to demonstrate how BoNT-A naive patients would respond to a standard
starting dose. This dosing method differs from that used in clinical practice, where doses are indi-
vidualized for each patient, and it is likely that many of the participants did not receive the optimal
dose in the appropriate muscle. Nonetheless, the use of a fixed dose was necessary, as there were no
data available on which to base dose optimization in naive patients. Additional limitations of this
study include the study design allowing patients who were deemed eligible to enter into the open-
label extension study between Week 4 and Week 8 (before they reached the planned Week 12 end
of the study visit), which resulted in 25 patients withdrawing to enter the open-label extension.

The data reported here indicate that treatment with aboBoNT-A 500 U/2-mL dilution pro-
vided patient-perceived benefits through 12 weeks. AboBoNT-A-treated patients experienced
decreased pain, decreased depression, and improved health—factors associated with increased
quality of life in CD patients. Furthermore, PROs were maintained over time, in line with the
improved disease state. These positive outcomes support the administration of aboBoNT-A
500 U using a 2-mL dilution.
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