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Abstract
Background:  Safety and efficacy of botulinum toxin A  for glabellar line (GL) treatment are well established. Currently 

approved formulations require reconstitution before injection.

Objectives:  The authors sought to assess 6-month efficacy, safety, and patient satisfaction of new ready-to-use 

abobotulinumtoxinA solution for injection (ASI) in patients with moderate-to-severe GL at maximum frown.

Methods:  The authors conducted a phase 3, double-blind, randomized, placebo-controlled trial (NCT02353871). Patients 

(N = 185) were randomized (2:1) to receive ASI 50 U or placebo. GL severity was evaluated at days 8, 15, 29, 57, 85, 113, 

148, and 183 employing a 4-point scale for investigator’s live assessment (ILA) and subject's self-assessment (SSA). Primary 

endpoint was ILA of GL at maximum frown at day 29, and secondary endpoints were ILA and SSA of GL at maximum frown 

(all time points), patient satisfaction with GL appearance, time to onset, and duration of action.

Results:  Responder rates were significantly higher for ASI vs placebo (88.3% vs 1.4%; P < 0.0001) at day 29 by ILA and all 

time points by ILA (P < 0.0001-0.0441) and SSA (P < 0.0001-0.0036). Sixty percent of patients reported onset of treatment 

response on or before day 3 (P < 0.0001 vs placebo), and in 5% of patients, efficacy by ILA lasted 6 months (day 183; 

P = 0.0441 vs placebo). Patient satisfaction rates were significantly higher for ASI vs placebo at all visits (P < 0.0001). Safety 

was comparable with the known abobotulinumtoxinA profile.

Conclusions:  ASI was significantly efficacious for improving moderate or severe GL vs placebo by investigator and patient 

assessment. ASI was associated with high patient satisfaction, a long duration of action, and comparable safety profile to 

abobotulinumtoxinA.

Level of Evidence: 1 
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Of the 5 factors known to contribute to “the aging face,”1 

the skin and underlying muscles play a significant role in 

the emergence of noticeable lines and folds, including 

glabellar lines (GL).2 Patients and clinicians recognize 

the importance of GL in self-perception, perception by 

others, and emotional and psychological well-being.2-4

Clostridium botulinum toxin type A (BoNT-A) is a potent 

neurotoxin with 7 serotypes (A-G).5 All serotypes of BoNT-A 

act selectively on peripheral cholinergic nerve endings, 

blocking/inhibiting release of acetylcholine, and reducing 

muscle contraction.5 BoNT-A smooths facial lines, including 

GL, due to its efficacy in temporarily relaxing the procerus 

and corrugator muscle complex.5 The efficacy and safety 

of the 3 most commonly used BoNT-As (abobotulinumtox-

inA: Dysport, Ipsen Ltd, Slough, UK/Azzalure, Galderma SA, 

Lausanne, Switzerland; incobotulinumtoxinA: Bocouture/

Xeomin, Merz Pharmaceuticals, Inc., Frankfurt, Germany; 

onabotulinumtoxinA: Vistabel/Botox, Allergan, Inc., Irvine, 

CA) in improving the appearance of moderate-to-severe 

GL have been evaluated in several double-blind, random-

ized, placebo-controlled, phase 3 clinical trials over the last 

15 years.6-13 In these trials, all BoNT-A preparations were 

well tolerated and reduced the severity of GL for up to 

4 months.13,14

All currently approved formulations of BoNT-A are 

lyophilized preparations that require reconstitution with 

sodium chloride,15 a process potentially leading to dosing 

errors and inconsistency among injectors.16-18 To ensure 

patient safety for aesthetic procedures and avoid any 

potential practitioner errors, research into the safest and 

most practical injection procedures is ongoing.

AbobotulinumtoxinA solution for injection (ASI; Dysport, 

Ipsen Ltd, Slough, UK; Azzalure, Galderma Ltd, Lausanne, 

Switzerland) is an injectable, liquid form of BoNT-A. By vir-

tue of its liquid formulation, ASI has the potential to improve 

safety and dosing accuracy compared with lyophilized 

BoNT-A preparations. The aim of the present phase 3 trial 

was to assess the efficacy, safety, and patient satisfaction 

of a single injection of liquid formulation abobotulinumtox-

inA, ASI, for improving the appearance of moderate-to-se-

vere GL over 6  months. Based on phase 2 study data 

indicating that a good benefit-to-risk profile was achieved 

at an ASI dose of 50 U (NCT01333397),19 this dose was 

selected for comparison with placebo in the present phase 

3 double-blind controlled trial.

METHODS

Objectives

This study assessed the efficacy, safety, and patient 

satisfaction of a single injection of a liquid form of 

abobotulinumtoxinA, ASI 50 U, for improving the 

appearance of moderate-to-severe GL compared with 

placebo over a 6-month period.

Ethics

This study was conducted in accordance with the 

Declaration of Helsinki, with approval from independent 

ethics committees or institutional review boards 

(Committee for the Protection of People Île-de-France II, 

Ethik-Kommission Landesamt für Gesundheit und Soziales 

Berlin, and ethics committees of the medical associations 

of Bavaria, Nordrhein, Hamburg and Hessen), and in 

accordance with informed consent regulations and the 

International Conference on Harmonisation Consolidated 

Guideline on Good Clinical Practice. This study adhered 

to all local regulatory requirements. All patients provided 

written informed consent before initiation of any study-

related procedure or administration of study treatment.

Study Design

This was a phase 3, randomized, double-blind, placebo-

controlled trial (NCT02353871) performed at 9 study 

centers across France and Germany between January 

2015 and August 2015. An overview of the study design is 

shown in Figure 1.

Inclusion and Exclusion Criteria

All patients were botulinum toxin-naïve adults (aged 

between 18 and 65  years) with moderate-to-severe 

(Grade 2 or 3)  GL at maximum frown, as assessed by 

both the investigator (investigator’s live assessment [ILA]; 

employing a validated 4-point photographic scale)20 and 

the patient (subject's self-assessment [SSA]; utilizing 

a 4-point categorical scale to assess the appearance 

of their GL)21 at baseline. Patients were dissatisfied or 

very dissatisfied (Grade 2 or 3) with their GL at baseline 

according to patient’s self-assessed level of satisfaction 

(using a validated 4-point categorical scale). Female 

patients were of non-childbearing potential (defined as 

postmenopausal for at least 1  year) or had a negative 

pregnancy test.

Patients were excluded from entering the study if they 

had undergone facial surgery or invasive procedures, 

including permanent injections, dermal short- and long-du-

ration fillers, skin abrasion, laser procedures, or photore-

juvenation before or during the study. Other reasons for 

exclusion were as follows: presence of marked facial asym-

metry, ptosis, excessive dermatochalasis, deep dermal 

scarring, or thick sebaceous skin; a history of upper eye-

lid blepharoplasty or brow lift within the previous 5 years; 

inability to substantially reduce GL by physically spreading 
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them apart; active infection or other skin problem in the gla-

bellar area (eg, acute acne lesions or ulcers); concomitant 

therapy which, in the investigator’s opinion, would interfere 

with the evaluation of safety or efficacy of the study treat-

ment; anxiety disorder, drug/alcohol misuse, or other psy-

chiatric disorders; a history of facial nerve palsy; treatment 

with an experimental drug or device within 30 days before, 

or during, the study; known allergy or hypersensitivity to 

any BoNT-A serotype; use of medications that affect neu-

romuscular transmission; and presence of any other con-

dition (eg, neuromuscular disorder or other disorder that 

could interfere with neuromuscular function), which, in the 

investigator’s opinion, might increase risk to the patient or 

influence the results of the study.

Randomization

Eligible patients (N = 185) were randomized 2:1 to receive 

either ASI 50 U or placebo utilizing computer-generated 

randomization lists that were created by a sponsor 

statistician independent from the study using a validated 

in-house system developed with SAS procedure PLAN 

(SAS Institute, Inc., Cary, NC). Randomization was 

stratified by gender and investigator-assessed severity 

of GL at maximum frown (moderate vs severe) at 

baseline.

Treatment

ASI was provided in a vial containing 125 U of 

abobotulinumtoxinA at a concentration of 200 U/mL. 

Placebo was provided as a liquid in a vial containing only 

the excipients of ASI. Each vial contained 0.625 mL of 

deliverable volume of solution. A volume of 0.25 mL was 

to be withdrawn from the vial into a syringe for patient 

administration. In both treatment groups, total treatment 

volume (0.25 mL) was divided into 5 injections (0.05 mL/

injection; corresponding to 50 U of ASI divided into 10 

U/injection), each of which was injected into 1 of 5 sites 

across the glabellar region. One injection was to be 

administered into the procerus muscle and 2 injections 

into each corrugator muscle: one directly above the 

inner canthus and above the bony orbital rim, and the 

other at 1 cm medially from the vertical pupillary axis and 

approximately 1 cm superior to the bony orbital rim.

All patients remained at the study center for 30 minutes 

after treatment for observation. Following telephone con-

tact on day 4 postinjection to evaluate treatment-emer-

gent adverse events (TEAEs) and use of concomitant 

medications and treatments, patients attended follow-up 

visits on days 8, 15, 29, 57, 85, 113, 148, and 183 (final 

study visit). All patients who attended the day 183 visit 

were considered to have completed the study. Any con-

comitant medications taken during the study, including 

prescription and over-the-counter drugs, herbal supple-

ments, and treatments other than study treatment, were 

recorded.

Endpoints

The primary efficacy endpoint was the proportion of 

responders (defined under Assessments, below) on day 29, 

Figure 1.  Study design and patient disposition. *One patient in the placebo group was randomized but did not receive study 
treatment. †Day 4 follow-up monitoring of adverse events and concomitant medications via telephone contact.  
ASI, abobotulinumtoxinA solution for injection.
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as measured by the investigator (ILA of the appearance of 

GL at maximum frown).

Secondary efficacy endpoints included:

	 •	 Proportion of responders at each posttreatment visit 

(except day 29)  as measured by ILA at maximum 

frown.

	 •	 Proportion of responders at each posttreatment visit, 

as measured by SSA at maximum frown.

	 •	 Proportion of patients with reduction of ≥2 grades in 

severity of GL at each posttreatment visit, as mea-

sured by ILA at maximum frown.

	 •	 Proportion of responders at each posttreatment visit, 

as measured by ILA at rest.

	 •	 Proportion of responders on day 29 who remained 

responders at each subsequent posttreatment visit, as 

measured by ILA at maximum frown.

	 •	 Proportion of responders at each posttreatment visit, 

as measured by patient’s level of satisfaction with the 

appearance of their GL.

	 •	 Time to onset of treatment response based on 

patient’s diary card.

	 •	 ASI duration of action based on the ILA and SSA at 

maximum frown.

Tertiary efficacy endpoints included change from baseline 

to each posttreatment visit in the following FACE-Q patient-

reported outcome parameters:22,23 Rasch transformed 

score of the satisfaction with facial appearance; Rasch 

transformed score of the psychological well-being; aging 

appearance score.

Patients were not anonymized to study investigators 

and coordinators with access to the electronic case report 

form (eCRF). Safety endpoints included the recording and 

monitoring of TEAEs and serious adverse events (AEs), 

facial physical examination, and vital signs (sitting blood 

pressure and heart rate).

Assessments

Investigators employed a validated 4-point photographic 

scale20 to assess GL severity at maximum frown and at rest 

(Grade 0, none; Grade 1, mild; Grade 2, moderate; Grade 

3, severe), at baseline (day 1), and at each scheduled 

posttreatment office visit. SSA of GL at maximum frown 

was also recorded at baseline and at each scheduled 

posttreatment office visit, utilizing a 4-point categorical 

scale21 (Grade 0, no wrinkles; Grade 1, mild wrinkles; 

Grade 2, moderate wrinkles; Grade 3, severe wrinkles). 

A  responder was defined as a patient with GL severity 

Grade 0 or 1 at maximum frown at a given visit, when Grade 

2 or 3 at baseline. The duration of action for treatment 

was assessed utilizing the number of days taken for a 

responder to reexhibit Grade 2 or 3 severity GL, employing 

ILA and SSA evaluations.

Patients’ assessment of treatment response was 

recorded at baseline and each day until day 7 utilizing a diary 

card in which they responded “yes” or “no” to the question 

“Since being injected have you noticed an improvement in 

the appearance of your glabellar lines (lines between your 

eyebrows)?” Patients completed the diary card at approxi-

mately the same time every day. Patients graded their level 

of satisfaction with the appearance of their GL by means of 

a 4-point categorical scale (Grade 0, very satisfied; Grade 

1, satisfied; Grade 2, dissatisfied; Grade 3, very dissatisfied) 

at baseline and each scheduled posttreatment office visit. 

A  responder was defined as a patient with satisfaction 

Grade 0 or 1 at a given visit, when Grade 2 or 3 at baseline.

FACE-Q patient-reported outcomes were assessed 

employing a subset of 3 scales:22,23 satisfaction with facial 

appearance, including 10 items (each rated from 1, very 

dissatisfied to 4, very satisfied); psychological well-being, 

including 10 items (each rated from 1, definitely disagree to 4, 

definitely agree); and aging appraisal, utilizing a visual ana-

log scale (−15, I look 15 years younger to +15, I look 15 years 

older).

TEAEs were monitored from the time the patient gave 

informed consent to the time when the patient’s par-

ticipation in the study was considered to have ended. 

TEAEs, including information on seriousness, intensity, 

drug relationship, and AEs leading to withdrawal, were 

monitored at the study center for 30 minutes posttreat-

ment, then on day 4 (telephone follow-up), and at each 

office visit following treatment. A facial physical examina-

tion, recording abnormalities of the skin and musculature, 

was performed by the investigator at baseline and each 

subsequent office visit and clinically significant findings 

recorded as TEAEs. Blood pressure and heart rate while 

sitting were measured and recorded at baseline (pre-

treatment and 30 minutes after treatment) and each sub-

sequent office visit.

Statistical Analyses

Statistical analyses were performed employing SAS 

version 9.3 in accordance with International Conference 

on Harmonisation E9 guidelines and based on pooled 

data from individual study sites. A  sample size of 24 

randomized patients was required according to sample 

size calculations, and a 5% drop-out rate was assumed so 

that 27 randomized patients (ASI: n = 18; placebo: n = 9) was 

estimated to be sufficient to demonstrate superior efficacy 

of ASI 50 U.  Safety assessment required 60 placebo 

patients; thus, 180 randomized patients were considered 

sufficient. This sample size resulted in 99% power for 

testing the primary efficacy endpoint. Efficacy analyses 

were based on the modified intent-to-treat population 

(randomized patients with baseline and ≥1 postbaseline 

value for ILA of GL at maximum frown).
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The primary efficacy endpoint was analyzed utilizing a 

multivariate logistic regression model, including stratifica-

tion factors (gender and GL baseline severity) and center 

as fixed effects. Adjusted proportion of responders and 

95% confidence intervals (CI) were provided for each treat-

ment group. Analyses of the secondary efficacy endpoint 

of ILA at maximum frown and at rest, SSA at maximum 

frown, and patient’s level of satisfaction at each visit were 

performed as described for the primary efficacy endpoint.

Time to onset of treatment response and duration of 

action of treatment were analyzed employing a stratified 

log-rank test and a Cox proportional hazard model, includ-

ing treatment group, center, and stratification factors as fixed 

effect. Rasch transformed score for the FACE-Q satisfaction 

with facial appearance and psychological well-being scales 

were calculated by converting the total scores to a scale 

from 0 to 100. Rasch transformed scores and visual ana-

log scale score were analyzed employing a general linear 

model, with stratification factor and center as fixed effects. 

The safety population included all randomized patients 

who received study treatment. AEs were coded using the 

Medical Dictionary for Regulatory Activities version 18.1.

RESULTS

Study Population

Overall, 185 patients were randomized into the ASI 50-U 

and placebo groups (n  =  125 and 60, respectively). Of 

those patients, the study was completed by 97.6% of 

patients in the ASI 50-U group and 85.0% of patients in 

the placebo group. Patient disposition is shown in Figure 1. 

The modified intent-to-treat population consisted of 184 

patients.

Demographic data and baseline characteristics are 

shown in Table 1. Overall, demographic characteristics 

were similar between treatment groups. The proportion 

of patients with severe GL (Grade 4 on photographic or 

categorical scales) at baseline was slightly higher when 

assessed by ILA compared with SSA (ILA: 58.4% and 57.6% 

for ASI 50 U and placebo, respectively; and SSA: 45.6% 

and 50.8%, respectively). The mean ± SD duration of fol-

low-up was 179.0 ±  17.8 days in the ASI 50-U group and 

171.1 ± 31.4 days in the placebo group.

Efficacy

Primary Efficacy Endpoint: Proportion of Responders 
at Day 29 as Measured by the Investigator (ILA of GL 
at Maximum Frown)
As shown in Figure 2A, the proportion of responders in 

the ASI 50-U group (88.3%) on day 29 by ILA of GL at 

maximum frown was significantly (P < 0.0001) greater than 

with placebo (1.4%).

Proportion of Responders at Each Posttreatment Visit 
According to the Investigator or Patient
The proportion of responders in the ASI 50-U group was 

consistently statistically significantly higher compared with 

placebo at each posttreatment visit according to both the 

ILA (P < 0.0001-0.0441) and SSA (P < 0.0001-0.0036) of GL 

at maximum frown (Figure 2A and 2B).

Peak efficacy of ASI 50 U, as measured by ILA, was 

reported at day 29 (88.3%, P  <  0.0001 vs placebo) and 

lasted up to day 183 in 4.9% (P = 0.0441) of patients (Figure 

2A). Notably, 80.5% (P  <  0.0001) of patients in the ASI 

50-U group were responders as early as day 8 by ILA. By 

SSA, peak efficacy in the ASI 50-U group was observed 

at day 29 (76.0%, P  <  0.0001), lasting up to day 183 in 

27.0% (P = 0.0036) of patients (Figure 2B). In the placebo 

group, the proportion of responders at maximum frown 

was between 0.8% and 1.8% by ILA and between 2.2% and 

13.1% by SSA across all visits.

The proportion of responders with a reduction in GL 

severity grade of ≥2 was significantly higher in patients 

treated with ASI 50 U compared with placebo from day 8 

(56.2% vs 0.2%; P < 0.0001) until day 113 (10.1% vs. 0.3%; 

P = 0.0065), as assessed by ILA at maximum frown (Figure 

2C). The proportion of responders in the ILA of GL at rest 

was relatively stable up to Day 57; between Day 85 and 

Day 183, the responder rate was more variable over time. 

The proportion of responders treated with ASI was con-

sistently statistically significant compared with placebo  

(P < 0.0001-0.0015) across study visits (Figure 2D).

Proportion of Responders on Day 29 With Continued 
Response Throughout the Study
The proportion of responders in the ASI 50-U group at day 

29 (88.3%) who had a continued response at subsequent 

visits was 87.3% at day 57, gradually decreasing to 5.3% by 

day 183, according to ILA.

Proportion of Patients Satisfied With the Appearance 
of Their GL
Significantly larger proportions of patients satisfied with 

the appearance of their GL were observed in the ASI 

50-U group at all study visits up to day 183 compared 

with placebo (P < 0.0001 at each visit; Figure 2E). Patient 

satisfaction in the ASI 50-U group peaked at day 29 (80.9%) 

and gradually decreased over subsequent study visits, with 

almost half of patients (49.8%) remaining satisfied with the 

appearance of their GL at day 183. In the placebo group, 

patient satisfaction with GL appearance ranged between 

4.9% and 12.3% across all study visits.

Time to Onset of Treatment Response and Duration of 
Action
The 95% CI for time to onset of treatment response, based 

on patient’s diary card, in the ASI 50-U group was 2.0 to 
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3.0 days, with a median of 3.0 days. This was not calculable 

for placebo due to the very low numbers of responders. 

Treatment difference for ASI 50 U compared with placebo 

was significant (P  <  0.0001; both log-rank test and Cox 

proportional hazard model). In the ASI 50-U group, 60.0% 

of patients reported onset of treatment response on or 

before day 3 postinjection (Table 2).

According to ILA at maximum frown, the median (95% 

CI) duration of action was significantly longer in the ASI 

50-U group at 4.5 months (137.0 days; 95% CI: 106.0, 141.0) 

compared with placebo at 1.6  months (50.0  days; 95% 

CI: 29.0, 79.0; P < 0.0001, log-rank test; P = 0.0001 Cox 

proportional hazards model). Similarly, when measured 

by SSA, the ASI 50-U group had a significantly longer 

duration of action of 3.6  months (108.0  days; 95% CI: 

105.0, 142.0) when compared with placebo at 1.2 months 

(36.0 days; 95% CI: 29.0, 50.0; P = 0.0037, log-rank test; 

P = 0.0186, Cox proportional hazards model). Overall, 71% 

and 67% of responders in the ASI 50-U group by ILA and 

SSA, respectively, had a duration of action greater than 

3.0  months (90  days; Figure 3; Supplemental Table 1,  

available online at www.aestheticsurgeryjournal.com).

FACE-Q Patient-Reported Outcomes

Least square (LS) mean change from baseline in satisfaction 

with facial appearance was significantly increased in 

the ASI 50-U group compared with placebo at each 

posttreatment visit, except day 183 (LS mean treatment 

difference in change from baseline ranged from 10.0 points 

on day 57, P < 0.0001 to 2.7 points on day 183, P = 0.2268). 

Similarly, the treatment difference for psychological well-

being was significantly higher in the ASI 50-U group at all 

posttreatment visits in favor of abobotulinumtoxinA solution 

50 U compared with placebo at all visits (LS mean treatment 

difference in change from baseline ranged from 11.6 points 

on day 57, P < 0.0001 to 5.4 points on day 183, P = 0.0279). 

For aging appearance appraisal, the treatment difference 

was statistically significant in favor of ASI 50 U at all visits, 

except day 148 (change from baseline ranged from 1.3 years 

at day 15, P < 0.0001 to 0.7 years at day 148, P = 0.0809).

Safety

Details of TEAEs are summarized in Table 3. The proportion 

of patients with ≥1 TEAE was higher in the ASI 50-U group 

(40.0%) compared with placebo (30.5%; Table 3). There 

were no deaths or withdrawals due to TEAEs during this 

study. Of the TEAEs considered treatment related in the ASI 

50-U group, the most frequently reported were headache 

and injection-site pain (Table 3). The only treatment-related 

TEAE in the placebo group was injection-site pain, occurring 

in 3 patients (Table 3). None of the treatment-related TEAEs 

reported in this study were considered severe.

Serious TEAEs were reported for 2 patients (1.6%) in the 

ASI 50-U group; these were severe mydriasis and mod-

erate foot deformity due to hallux rigidus. A serious TEAE 

was reported for one patient (1.7%) in the placebo group 

(severe aphthous ulcer). None of these events were con-

sidered treatment related by the investigator. The major-

ity of TEAEs were of mild or moderate intensity. Three 

patients had severe TEAEs in the ASI 50-U group (Table 

3): mydriasis, nasopharyngitis, and sinusitis. In the placebo 

group, severe TEAEs were reported by 4 patients and 

included aphthous ulcer, influenza, tendon calcification, 

and ovarian cyst. None of the severe TEAEs reported in 

either treatment group were considered treatment related 

by the investigator.

Table 1.  Baseline Demographics and Patient Characteristics

Demographic ASI 50 U (N = 125) Placebo (N = 60a)

Mean age (years ± SD) 47.7 ± 9.75 48.0 ± 9.09

  Range (min, max) 24-65 27-63

Gender, n (%)   

  Female 108 (86.4) 52 (86.7)

  Male 17 (13.6) 8 (13.3)

Race   

  Caucasian, n (%) 124 (99.2) 59 (98.3)

  Black/African American 0 1 (1.7)

  Other 1 (0.8) 0

ILA of GL at maximum frown, n (%)

  Severe 73 (58.4) 34 (57.6)

  Moderate 52 (41.6) 25 (42.4)

ILA of GL at rest, n (%)

  Severe 14 (11.2) 6 (10.2)

  Moderate 39 (31.2) 26 (44.1)

  Mild 62 (49.6) 24 (40.7)

  None 10 (8.0) 3 (5.1)

SSA of GL at maximum frown, n (%)

  Severe 57 (45.6) 30 (50.8)

  Moderate 68 (54.4) 29 (49.2)

Patients’ satisfaction with appearance of GL, n (%)

  Very dissatisfied 56 (44.8) 26 (44.1)

  Dissatisfied 69 (55.2) 33 (55.9)

Ethnicity for all patients was not Hispanic/Latino. ASI, abobotulinumtoxinA solu-

tion for injection; GL, glabellar lines; ILA, investigator’s live assessment; SSA, 

subject's self-assessment; SD, standard deviation. aOne patient was random-

ized but did not receive study treatment.

http://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjz003#supplementary-data
http://www.aestheticsurgeryjournal.com
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No clinically meaningful changes in vital signs were 

observed at any study visit in either treatment group. 

Abnormal findings from the facial physical examination 

after treatment were reported slightly more frequently in 

the ASI 50-U group (up to 4 patients with abnormal find-

ings in any facial area at any given visit) than in the placebo 

group (not more than one patient with abnormal findings 

in any facial area at any given visit). Similar numbers of 

abnormal findings were reported for all facial areas and 

at all visits. In most patients, the abnormality was present 

already before treatment (at baseline).

DISCUSSION

The present study investigated the efficacy and safety of a 

new ready-to-use liquid formulation of abobotulinumtoxinA 

(ASI) compared with placebo for improvement in the 

appearance of GL in botulinum toxin-naïve patients 
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Figure 2.  Proportion of responders (95% confidence interval) at each time point for (A) investigator’s live assessment of 
glabellar lines at maximum frown, (B) subject's self-assessment of glabellar lines at maximum frown, (C) reduction of ≥2 grades 
in severity of glabellar lines, by investigator’s live assessment at maximum frown, (D) investigator’s live assessment of glabellar 
lines at rest, and (E) patient satisfaction with appearance of glabellar lines. Data are presented as the adjusted proportion 
(95% confidence interval) at each visit. Responders were defined as patients with a severity grade of none or mild at a given 
visit, when severity was moderate or severe at baseline. *Proportion of responders was not calculable due to quasi-complete 
separation of data point. ASI, abobotulinumtoxinA solution for injection; Day, day postinjection.



100� Aesthetic Surgery Journal 40(1)

(N  =  185). The dose of ASI administered in this study 

(50 U) was determined by previous efficacy and clinical 

safety data.19 The injection sites, doses per muscle, and 

route of administration were consistent with previous 

studies,8,24 international consensus recommendations,14 

and the currently approved prescribing information for 

the treatment of GL with abobotulinumtoxinA (Dysport/

Azzalure).25 Demographic and baseline characteristics 

were similar in both treatment groups, and, in agreement 

with the inclusion criteria, all patients had moderate or 

severe GL at maximum frown at baseline.

The results of the present study demonstrate not only 

the efficacy of ASI 50 U compared with placebo, but also 

support the comparable efficacy of ASI with the approved 

reconstituted formulation, abobotulinumtoxinA, reported 

by Ascher et  al in the phase 2 comparator-controlled 

study.19 Ascher et  al demonstrated a tendency to an 

increased responder rate in the ASI 50 U group for both 

ILA and SSA at day 29 compared with the aboBoNT-A 

50 U group (ILA: 91.4% vs 77.1%, respectively, P = 0.1006; 

SSA: 85.7% vs 82.9%, P = 0.7426).19 In the same study, the 

responder rate on day 29 for ILA and SSA was significantly 

higher in the ASI 50 U dose groups compared with pla-

cebo. In this present study, a single injection of ASI 50 U 

was demonstrated to be efficacious for the reduction of 

moderate or severe GL according to the primary endpoint, 

with a significantly higher proportion of responders on day 

29 with ASI 50 U compared with placebo (88.3% compared 

with 1.4%, respectively; P  <  0.0001). These results are in 

line with the consistently high proportions of responders 

observed in previous studies evaluating the efficacy of 

50 U of the reconstituted formulation abobotulinumtoxinA 

after a single treatment cycle by the investigator’s assess-

ment at maximum frown. Brandt et al reported responder 

rates of 89.5% and 7.5% in patients treated with abob-

otulinumtoxinA 50 U and placebo, respectively, on day 

A B

Figure 3.  Kaplan-Meier curves for duration of treatment response based on (A) investigator’s live assessment and (B) subject's 
self-assessment at maximum frown. ASI, abobotulinumtoxinA solution for injection.

Table 2.  Time to Onset of Treatment Response by Treatment Group

Days postinjection ASI 50 U (N = 125) Placebo (N = 58)

Onset of response,  

n (%)

Cumulative nonresponse ratea,  

% (95% CI)

Onset of response,  

n (%)

Cumulative nonresponse ratea,  

% (95% CI)

1 26 (20.8) 79 (71, 85) 6 (10.3) 90 (78, 95)

2 32 (25.6) 54 (44, 62) 0 —

3 17 (13.6) 40 (31, 48) 3 (5.2) 84 (72, 92)

4 12 (9.6) 30 (23, 39) 2 (3.4) 81 (68, 89)

5 6 (4.8) 26 (18, 33) 0 —

6 5 (4.0) 21 (15, 29) 0 —

7 1 (0.8) 20 (14, 28) 0 —

>7 or no response 25 (20.0) — 47 (81.0) —

Onset of response is defined as the first day patient responds “yes” to the question “Since being injected have you noticed an improvement in the appearance of your 

glabellar lines (lines between your eyebrows)?” ASI, abobotulinumtoxinA solution for injection; CI, confidence interval. aPercent of patients who had not responded by 

postinjection day, determined by Kaplan-Meier estimates.
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Table 3.  Overall Summary of TEAEs Occurring (Safety Population)

Number of patients reporting at least one event, n (%) [number of events] ASI 50 U (N = 125) Placebo (N = 59)

At least one TEAE 50 (40.0) [98] 18 (30.5) [29]

TEAEs occurring in ≥2% patients

  Infections and infestations 25 (20.0) 11 (18.6)

    Nasopharyngitis 10 (8.0) 5 (8.5)

    Influenza 3 (2.4) 3 (5.1)

    Tonsillitis 3 (2.4) 0

  Nervous system disorders 18 (14.4) 3 (5.1)

    Headache 17 (13.6) 2 (3.4)

  General disorders and administration site conditions 13 (10.4) 3 (5.1)

    Injection site pain 10 (8.0) 3 (5.1)

  Eye disorders 7 (5.6) 0

  Skin and subcutaneous tissue disorders 6 (4.8) 2 (3.4)

    Brow ptosis 3 (2.4) 0

  Gastrointestinal disorders 3 (2.4) 1 (1.7)

  Musculoskeletal and connective tissue disorders 2 (1.6) 2 (3.4)

  Injury, poisoning and procedural complications 2 (1.6) 2 (3.4)

Severe TEAEs 3 (2.4) [3] 4 (6.8) [4]

At least one related TEAE 28 (22.4) [32] 3 (5.1) [3]

  Nervous system disorders 11 (8.8) 0

    Headache 11 (8.8) 0

  General disorders and administration site conditions 11 (8.8) 3 (5.1)

    Injection-site pain 10 (8.0) 3 (5.1)

    Injection-site hypoesthesia 1 (0.8) 0

  Eye disorders 4 (3.2) 0

    Eyelid edema 2 (1.6) 0

    Blepharochalasis 1 (0.8) 0

    Eyelid ptosis 1 (0.8) 0

  Skin and subcutaneous tissue disorders 3 (2.4) 0

    Brow ptosis 3 (2.4) 0

  Musculoskeletal and connective tissue disorders 1 (0.8) 0

    Muscle hemorrhage 1 (0.8) 0

  Injury, poisoning, and procedural complications 1 (0.8) 0

    Postprocedural contusion 1 (0.8) 0

Safety population defined as all randomized patients who received at least one injection of study treatment into at least one injection site. ASI, abobotulinumtoxinA 

solution for injection; TEAE, treatment-emergent adverse event.
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30 postinjection (P  < 0.001),26 and Ascher et  al reported 

responder rates at day 30 of 75.9% and 6.7%, respectively 

(P  <  0.001).24 Comparable results were observed at day 

30 after each injection cycle of abobotulinumtoxinA 50 U 

during long-term open-label studies (Moy et al, 80%-91% at 

different injection cycles; and Rubin et al, 82%-88%).8,14,27 

Although response rates in the present and previous stud-

ies are high, they do not reach 100%, even when defined 

as an improvement of ≥1 severity grade. The reasons for 

this can be easily explained because a standard dosage 

will always give standard results. Because patients’ mus-

cles vary in size and activity, some patients may benefit 

from higher doses. As demonstrated by Kane et al,7 effi-

cacy could be increased by adjusting the dosage of injec-

tions to the muscle mass of the patient.

In the present study, significantly higher responder 

rates were also observed by SSA of GL, at maximum frown 

on day 29, in the ASI 50-U group compared with placebo 

(76.0% vs 5.2%, respectively; P < 0.0001). Similarly to the 

primary endpoint, these responder rates were comparable 

to those observed by patient’s assessment at day 30 post-

injection in previous studies for 50 U of the reconstituted 

formulation after a single treatment cycle (Brandt et  al; 

75.7% compared with 9.8% for abobotulinumtoxinA and 

placebo, respectively; P  <  0.001)26 and the first injection 

of long-term open-label studies (Moy et al, 75%; and Rubin 

et al, 71%).8,27 The magnitude of the superiority of ASI 50 U 

compared with placebo observed in this study is greater by 

ILA than by SSA; this difference was expected because it 

is commonly reported in previous studies of reconstituted 

abobotulinumtoxinA.8,26,27 All patients were BoNT-A naïve, 

which ensures that the efficacy and placebo rates are not 

biased by previous experience with BoNT-A. Indeed, it 

could be speculated that non BoNT-A-naïve patients might 

have lowered the placebo rate because patients would 

know what to expect.

ASI 50 U had a fast onset of action, with 20.8% of 

patients reporting a response to treatment on day 1 post-

injection, 25.6% on day 2, and 13.6% on day 3. The median 

time to onset of treatment response was 3 days, and a sig-

nificant proportion of patients were considered responders 

(severity grade of 0 or 1; ILA of GL at maximum frown) as 

early as day 8 (80.5%). These results are considered to be 

within the expected range of onset of treatment response 

for reconstituted abobotulinumtoxinA.21

Results from all secondary endpoints were consistently 

in favor of ASI 50 U compared with placebo during the 

entire observation period of 183  days. Based on ILA at 

maximum frown, the median duration of action of ASI 50 U 

was 4.5 months (137 days; 95% CI: 106.0, 141.0) and treat-

ment response lasted for up to 5 months (17.1% responders 

on day 148). Indeed, of the patients who were respond-

ers on day 29 based on the ILA at maximum frown, 20.1% 

were still identified as responders on day 148 and 5.3% 

even at day 183. The median duration of action observed 

here was longer that the median duration of between 2.8 

and 3.8 months (85-117 days) observed in other abobotu-

linumtoxinA studies in GL.14 Notably, in the present study 

there was a large proportion of responders as early as day 

8 both for ILA and SSA assessments and a relatively high 

proportion of patients still responding to ASI 50 U at days 

113 and 148.

The proportion of patients who were “satisfied” or “very 

satisfied” with the appearance of their GL was significantly 

higher with ASI 50 U compared with placebo at all time 

points during the present study (P < 0.0001). Patient satis-

faction peaked at day 29 postinjection (80.9%), with similar 

responder rates to those previously reported at 1  month 

postinjection with abobotulinumtoxinA 50 U (Ascher et al 

2005: 78.0%).14,28 Interestingly, at day 15, responder rates 

in the present study were comparable to day 29 (80.6%), 

whereas a previous study by Ascher et al (2004) with abo-

botulinumtoxinA reported an increase in patient satisfac-

tion between day 14 (65.5%) and day 29 (86.2%).14,24 One 

explanation might be a faster onset of effect in the pre-

diluted solution for injection compared with the reconsti-

tuted toxin, as previously suggested in a phase 2 study by 

Ascher et al.19

As assessed using the FACE-Q, a validated and novel 

patient-reported outcome measure for aesthetic facial pro-

cedures,22,23 the present study reported statistically signif-

icant treatment differences in favor of the ASI 50-U group 

compared with placebo for patient satisfaction with facial 

appearance, psychological well-being, and aging appear-

ance. The FACE-Q patient-reported outcomes recorded in 

the present study will be the focus of a future publication.

Although a higher proportion of patients in the ASI 

50-U group had treatment-related TEAEs compared with 

placebo, TEAEs were transient and most were of mild or 

moderate intensity. Additionally, there were no deaths or 

TEAEs leading to withdrawal in this study. This safety pro-

file was consistent with the well-established safety profile 

of abobotulinumtoxinA for treatment of GL, and the study 

did not identify any new or unexpected safety issues.

A recognized limitation of this study is the enrollment of 

few male patients, which reflects the current situation that 

male patients are less inclined to request BoNT-A therapy; 

however, this is comparable to other studies.14,29,30 One 

might hypothesize that with more male patients, with larger 

muscle mass, the response rate might have been lower; a 

previous study by Kane et al showed that response rates 

may be increased by adjusting the dosage by muscle 

mass.7 The dose of 50 U in this present study was selected 

based on a favorable benefit-to-risk profile from a phase 2 

study, which examined the clinical effects of ASI at doses of 

20, 50, and 75 U in female patients.19 This is the same dose 

as recommended in the prescribing information for recon-

stituted formulation abobotulinumtoxinA,25 the efficacy of 
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which has been established.14 The advantages of utilizing 

a liquid formulation are to circumvent reconstitution errors 

and injection inconsistencies. However, it is also important 

to note that injections were not individualized but standard-

ized to a given treatment protocol, and thus response rates 

may have been lower than is commonly seen in daily prac-

tice. It should also be noted that an active comparator, for 

example, the reconstituted formulation, was not used in this 

study; however, a comparator-controlled phase 2 study had 

already been conducted.19 Future studies could address 

whether gender/muscle mass influences the clinical effects 

of the liquid formulation.

CONCLUSIONS

This double-blind, randomized, placebo-controlled, phase 

3 study demonstrated the efficacy of a novel, ready-to-

use liquid formulation of abobotulinumtoxinA (ASI; 50 U; 

Dysport/Azzalure) for improving moderate or severe GL at 

maximum frown by day 29 after first injection compared 

with placebo, as assessed both by investigators (88%, 

P < 0.0001) and study patients (76%, P < 0.0001). Injection 

with ASI 50 U was also associated with statistically 

significantly higher proportions of responders by ILA of GL 

at rest. Patients’ level of satisfaction with the appearance 

of GL was consistently significantly higher with ASI 50 U 

compared with placebo from first injection until the end of 

the study.

Treatment onset with ASI 50 U was fast, with 60.0% 

of patients reporting onset of treatment response on 

or before day 3 postinjection (median of 3  days [95% 

CI: 2,  3]). A  long treatment response was also observed 

(median 4.5 months [137 days; 95% CI: 106, 141]), with 66% 

of patients having a response >3  months, 19% having a 

response >5  months, and some patients (5%) remaining 

responders at 6 months (day 183, study end). Overall, ASI 

50 U was well tolerated, with a safety profile comparable 

to that of abobotulinumtoxinA.
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