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Abstract

Background Various botulinumtoxinA formulations are

approved for glabellar lines treatment worldwide, including

abobotulinumtoxinA (Dysport�).

Objectives Assess abobotulinumtoxinA superiority versus

placebo and non-inferiority versus active comparator (on-

abotulinumtoxinA; Botox�), for the treatment of Chinese

patients with moderate/severe glabellar lines.

Methods Phase 3, randomized study (NCT02450526)

comprising a double-blind (cycle 1) phase and an open-

label (cycles 2-5) phase. Patients received abobo-

tulinumtoxinA 50 units or matching placebo (5:1), active

comparator (onabotulinumtoxinA 20 units) or matching

placebo (5:1). In cycles 2–5, eligible patients were

retreated with abobotulinumtoxinA only. Responders had

glabellar lines of none/mild severity. Primary endpoint:

responder rates at cycle 1, day 29 at maximum frown with

abobotulinumtoxinA versus placebo (for superiority; by

investigator’s live assessment [ILA] and subject’s self-

assessment [SSA]), and versus active comparator (for non-

inferiority; by ILA). Treatment-emergent adverse events

were recorded.

Results Overall, 520 patients were randomized. Superior-

ity and non-inferiority, respectively, were demonstrated for

abobotulinumtoxinA versus placebo (ILA, SSA; both

p\ 0.0001) and abobotulinumtoxinA versus active com-

parator. AbobotulinumtoxinA efficacy was maintained

over open-label cycles; median time to onset of efficacy

was 2.0 days. After 6 months, 17% of patients treated with

abobotulinumtoxinA remained responders. Abobotulinum-

toxinA was well-tolerated. Safety results were in line with

the known profile of abobotulinumtoxinA; adverse events

rate decreased with repeated treatment.

Conclusions After a single injection, abobotulinumtoxinA

demonstrated superiority versus placebo and non-inferior-

ity versus onabotulinumtoxinA for the treatment of mod-

erate-to-severe glabellar lines in Chinese patients. Multiple

injections of abobotulinumtoxinA demonstrated efficacy

and safety in the treatment of glabellar lines in Chinese

patients.
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Plain Language Summary Botulinum toxin injections

can be used to smooth frown lines that appear between the

eyebrows (known as glabellar lines) in patients who have

moderate or severe frown lines. This study looked at how

injections of a botulinum toxin (abobotulinumtoxinA

[aboBoNT-A]) could help with smoothing frown lines in

patients from China compared with an injection of another

botulinum toxin called onabotulinumtoxinA (onaBoNT-A)

or placebo (saltwater, no treatment). The study included

520 patients from China, 18–65 years old, who had mod-

erate or severe frown lines. All patients received a first

injection of either aboBoNT-A, onaBoNT-A, or saltwater,

and were studied for 12 weeks. After the first injection,

patients could receive up to four more injections of abo-

BoNT-A, given at 12-week intervals, if their frown lines

became moderate or severe again. Most patients (92%) had

not previously received any botulinum toxin injections.

The results showed that single and repeat injections of

aboBoNT-A helped to smooth moderate and severe frown

lines. The researchers found that after a single injection,

aboBoNT-A was superior to no treatment and was similar

to onaBoNT-A. Patients recorded a response to aboBoNT-

A after 2 days and the response lasted for 6 months in 17%

of patients. The effect on frown lines was maintained after

repeat injections and aboBoNT-A was well tolerated by

patients. These results suggest that aboBoNT-A is a suit-

able treatment for smoothing frown lines in patients from

China with moderate to severe frown lines.

Introduction

A number of botulinum toxin type A (BoNT-A) formula-

tions have been approved for the treatment of glabellar

lines (wrinkles that appear between the eyebrows, also

known as frown lines) worldwide, with additional indica-

tions, such as lateral canthal lines (also known as crow’s

feet), approved in some countries [1, 2]. BoNT-A reduces

glabellar lines by suppressing the muscular activity of the

glabellar area to temporarily relax the procerus and cor-

rugator muscle complex [3–9].

AbobotulinumtoxinA (aboBoNT-A; Dysport�, Ipsen

Ltd.) is approved at a recommended dose of 50 units

(U) (approved in China since June 2020) for the treatment

of glabellar lines in over 80 countries worldwide (including

in Europe and the USA) [10, 11]. Many studies have

demonstrated that aboBoNT-A has a good safety profile,

and a predictable and high rate of efficacy when treating

glabellar lines, including a fast onset of action, prolonged

duration of action, and high rate of patient satisfaction

[7, 12–19]. However, limited clinical data are available on

the safety and efficacy of aboBoNT-A for the treatment of

moderate-to-severe glabellar lines in the Chinese

population.

To address this gap, the aim of the current study was to

demonstrate the short- and long-term efficacy and safety of

repeated administrations of aboBoNT-A 50 U in the

treatment of moderate-to-severe glabellar lines in Chinese

patients. The superiority of aboBoNT-A compared with

placebo, and non-inferiority of aboBoNT-A compared with

an active comparator (onabotulinumtoxinA [onaBoNT-A];

Botox�, Allergan Inc.), was assessed based on the

requirements of the China Food and Drug Administration.

Materials and Methods

Study Design and Intervention

This was a phase 3, multicenter, randomized study com-

prising a double-blind phase followed by an open-label

phase (ClinicalTrials.gov, NCT02450526), conducted at

ten centers in China between April 2015 and September

2017. Since the volumes to be administered per injection

site differed for aboBoNT-A and the active comparator

onaBoNT-A, two separate matching placebos (i.e., one

each for aboBoNT-A and onaBoNT-A) were used to

maintain the blinding status at the product level. Hence,

patients were randomized into four treatment groups to

receive 1 cycle of aboBoNT-A (Group A), matching abo-

BoNT-A placebo (Group B), active comparator (onaBoNT-

A; Group C), or matching comparator placebo (Group D).

Patients were randomized to receive aboBoNT-A or com-

parator in a 3:1 ratio. Within the aboBoNT-A group,

patients received either the treatment or placebo in a 5:1

ratio (Group A: Group B). Patients within the comparator

group also received active treatment or placebo in a 5:1

ratio (Group C: Group D). Randomization was stratified by

sex and baseline severity of glabellar lines at maximum

frown, measured by investigator’s live assessment (ILA),

to minimize bias in treatment allocation within the speci-

fied levels of these factors, thus avoiding confounding the

treatment effect. Randomization was performed by an

independent statistician in blocks based on computer-gen-

erated randomization lists and was managed using an

interactive web response system.

Study treatments were administered in five predefined

sites across the glabellar area: two injections into both

corrugator muscles and one into the procerus muscle near

the nasofrontal angle. Patients received aboBoNT-A 50 U

(10 U [0.05 mL] per injection site), onaBoNT-A 20 U

(4 U [0.1 mL] per injection site), matching aboBoNT-A

placebo (containing the excipients from aboBoNT-A
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reconstituted with 1.5 mL of sodium chloride solution), or

matching onaBoNT-A placebo (1.5 mL of sodium chloride

solution). After treatment, all patients attended follow-up

visits on days 8, 29, 57, and 85. After the double-blind

treatment cycle (cycle 1), patients received a maximum of

four additional cycles (cycles 2-5) with open-label abo-

BoNT-A 50 U at intervals of C 84 days (12 weeks)

between each cycle, depending on individual patient

duration of response to treatment. Patients could start the

next treatment cycle (retreatment) if their glabellar line

severity had returned to moderate or severe, regardless of

the severity of their glabellar lines at baseline. Patients who

were ineligible for retreatment were evaluated every

28 days at additional follow-up visits in each treatment

cycle until they were eligible for retreatment. Patients

completed the study when they had attended the day 85

visit after their fifth injection (including cycle 1), or when

they had been in the whole study for 15 months.

Patient Population

Inclusion criteria were Chinese patients between 18 and

65 years of age, with moderate (Grade 2) or severe

(Grade 3) wrinkles of vertical glabellar lines at maximum

frown at baseline per the ILA, a validated four-point

photographic scale to assess the severity of glabellar lines

(where 0 = no wrinkles and 3 = severe wrinkles), and the

subject’s self-assessment scale (SSA; a four-point cate-

gorical scale to assess the severity of glabellar lines, where

0 = no wrinkles and 3 = severe wrinkles). All patients

were BoNT-A-naı̈ve or had received their most recent

BoNT-A treatment in any muscle of the face [ 1 year

before screening. Exclusion criteria included any previous

or planned treatments or surgeries that may have interfered

with the evaluation of the study results and an inability to

substantially lessen the glabellar lines by physically

spreading them apart or a lack of capacity to frown. In

addition, patients were ineligible if they had any current

conditions (including facial conditions), were using any

concomitant medications that could interfere with the

safety, conduct, or outcomes of the study, or had a known

allergy or hypersensitivity to BoNT-A or excipients.

Female patients who were pregnant, lactating, or of

childbearing potential but not willing to use contraception

were also unable to participate.

Endpoints and Assessments

The primary efficacy endpoints were the proportion of

responders treated with aboBoNT-A at cycle 1, day 29 at

maximum frown, as measured by the ILA and SSA to test

for superiority compared with placebo, and measured by

the ILA to test for non-inferiority compared to active

comparator. A responder was defined as having a severity

grade of none (0) or mild (1) at maximum frown.

The secondary efficacy endpoints included the propor-

tion of responders treated with aboBoNT-A compared with

placebo, as evaluated by an independent reviewer’s

assessment (IRA) of photographs of the patient’s glabellar

lines at maximum frown at cycle 1, day 29 (using a four-

point photographic scale, where 0 = none and 3 = severe).

The mean subject’s global assessment (SGA) score (nine-

point scale from ? 4 [100% improvement] to 0 [no

change] to -4 [100% worsening]) at cycle 1, day 29 and

the proportion of responders at cycle 1, day 29 with respect

to the SGA score (a responder based on the SGA scale was

defined as having a grade of at least ? 2 [50% improve-

ment]) were also assessed.

Further endpoints in cycle 1 were the proportion of

responders measured by the ILA and SSA at maximum

frown and by the ILA at rest, and the proportion of

responders measured by the SGA score, measured at all

study visits except day 29. Additional assessments were

the proportion of responders according to the IRA of

photographs at day 85; the correlation between the ILA

and SSA of glabellar lines at maximum frown at baseline

and day 29; the mean change from baseline in the patient’s

self-perception of age (categories: ‘I look like my current

age’; ‘I look _ years younger’; ‘I look _ years older’) at all

study visits; and time to onset of treatment response based

on the patient’s diary card. (Patients were asked to record

their assessment of the study treatment response from

days 2 to 8.) From cycle 2 onwards, the proportion of

responders measured by the ILA and SSA at maximum

frown and the ILA at rest, and with respect to the SGA

score, was assessed at all study visits. In addition, the mean

change from cycle baseline (day 1 assessment of each

treatment cycle) in the patient’s self-perception of age at

day 29 of each treatment cycle was assessed.

Safety endpoints included treatment-emergent adverse

events (TEAEs), vital signs, clinical laboratory evaluations,

and the presence of BoNT-A antibodies.

Results from both the double-blind and open-label

phases are presented for patients who received aboBoNT-

A, and results from patients who received the active or

placebo comparator are limited to baseline, primary end-

point, and safety data.

Statistical Methods

A sample size of approximately 480 patients was consid-

ered appropriate to demonstrate the superiority of abo-

BoNT-A compared with placebo, the non-inferiority of

aboBoNT-A compared to active comparator, and the

assessment of aboBoNT-A safety according to the China

Food and Drug Administration guidelines. Statistical
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assumptions were based on previously published literature

[20–22].

Efficacy analyses were performed on the modified

intent-to-treat population (all randomized patients who

received study treatment in C 1 injection site and had both

cycle 1, day 1 [baseline] and cycle 1, day 29 assessments)

and on the open-label population (all randomized patients

who received any dose of open-label aboBoNT-A;

cycles 2–5). The superiority of aboBoNT-A to matching

placebo was tested using a multivariate logistic regression

model including treatment group, stratification factors of

gender and baseline severity score (glabellar lines at

maximum frown measured by the ILA), treatment center as

an explanatory variable, and responder (yes or no) as a

response variable. A two-step hierarchical testing proce-

dure was applied to control the family-wise type I error

rate (using 0.025 significance levels). If superiority was

demonstrated, non-inferiority was tested one-sided at the

significance level of 0.025. If the lower limit of the 95%

confidence intervals (CIs) of the treatment difference was

C -15%, aboBoNT-A was considered to be non-inferior

compared to the active comparator.

The multivariate logistic regression model was used for

analysis of the proportion of responders based on pho-

tographs of patient glabellar lines at maximum frown and

proportion of responders with respect to SGA score. A

linear mixed model (which included stratification factors of

gender and baseline severity score, and center as fixed

effect) was used to analyze mean SGA scores at cycle 1,

day 29; the test was two-sided at the significance level of

0.05. Time to onset of treatment response was analyzed

using the Cox model, and mean change from baseline in

patient’s self-perception of age was analyzed by mixed

model with repeated measures. The agreement between

different measures was determined using Spearman’s rank

correlation coefficient, weighted kappa statistics, and 95%

CIs. Safety endpoints were presented using descriptive

statistics.

Results

Patient Disposition and Baseline Characteristics

Overall, 555 patients were screened and 520 patients were

randomized to receive aboBoNT-A (Group A, n = 325),

matching aboBoNT-A placebo (Group B, n = 66), active

comparator (Group C, n = 107), or matching comparator

placebo (Group D, n = 22) (Fig. 1). In total, 432 patients

(83.1%) completed the study, with similar discontinuation

rates among the treatment groups; the most common reason

for discontinuation was withdrawal of consent (13.7%).

Baseline characteristics and demographics are given in

Table 1; 86.7% of patients were female; more patients had

‘severe’ than ‘moderate’ appearance of glabellar lines at

maximum frown (56.9% compared with 43.1%, respec-

tively), and 92.2% of patients were naı̈ve to previous

BoNT-A treatment. The mean (standard deviation [SD])

study duration was 448.0 (106.1) days (range:

11–629 days), and the median duration of exposure (me-

dian time to retreatment) during the double-blind period

(calculated as the time interval between injection in cycle 1

and the first injection received in the open-label period)

was 140.0 days for patients treated with aboBoNT-A in

Group A compared with 88.0 days for the placebo Group

B.

Double-Blind Efficacy Results

At cycle 1, day 29 (primary endpoint), 95.2% of patients

treated with aboBoNT-A in Group A achieved a response

compared with 0.9% of those receiving placebo in Group B

(according to ILA: treatment difference 94.3% [95% CI

90.8; 97.7], p\ 0.0001; according to SSA: treatment dif-

ference 87.5% [95% CI 82.5; 92.4], p\ 0.0001) (Fig. 2),

demonstrating the superiority of aboBoNT-A over placebo.

Non-inferiority was demonstrated for aboBoNT-A

compared to the active comparator (primary endpoint) with

94.7% compared to 97.0% adjusted proportion of respon-

ders in Groups A and C, respectively, at maximum frown at

day 29 (according to ILA: treatment difference -2.4 [95%

CI -6.7; 1.9]) (Fig. 2A).

At all visits during the double-blind period, the adjusted

proportion of responders at maximum frown by both the

ILA and SSA was statistically significantly greater in the

aboBoNT-A group (Group A) compared with placebo

(Group B) (all p\ 0.001) (Fig. 3a and b). The proportion

of responders at maximum frown was significantly greater

in the active comparator group (Group C) compared with

placebo (Group D) at day 29, as assessed by ILA and SSA

(p\ 0.0001).

At maximum frown, 72 (17.2%) of the patients in Group

A treated with aboBoNT-A were still responders on

day 169 (approximately 6 months since the start of treat-

ment), compared with one patient in the placebo Group B

(according to ILA: treatment difference 16.5% [95% CI

11.7; 21.3], p = 0.0010) (Fig. 3a). At rest, the adjusted

proportion of responders measured by ILA was signifi-

cantly greater in the aboBoNT-A group (Group A) com-

pared with placebo (Group B) until day 113; no statistical

difference between these groups was observed at subse-

quent time points (p = 0.0230) (Fig. 3c).

When comparing assessment methods, there was a sta-

tistically significant positive correlation between the ILA

and SSA of glabellar lines data (Spearman’s correlation
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coefficient; p\ 0.0001 for the aboBoNT-A Group A,

placebo Group B, and active comparator Group C [SSA

data not reported], and p = 0.0258 for placebo Group D

[SSA data not reported]).

There was a statistically significant improvement in the

appearance of glabellar lines after treatment with abo-

BoNT-A compared with placebo based on the proportion of

responders by the SGA score (85.1% in Group A compared

with 1.3% in Group B; p\ 0.0001) (Table 2), and by the

least-squares (LS) mean (standard error [SE]) change in

SGA score (2.549 [0.084] compared with -0.053 [0.140],

respectively; p\ 0.0001), which represented a [ 50%

improvement from baseline scores based on this model. At

all other study visits, the adjusted proportion of responders

by SGA score was statistically significantly greater in the

aboBoNT-A group (Group A) compared with placebo

(Group B) (p\ 0.0001 at all time points). Overall, there

was poor agreement between the IRA of photographs and

the ILA to assess the severity of glabellar lines at baseline

(35.1%; weighted kappa 0.139 [95% CI 0.103; 0.175]) and

day 29 (49.1%; weighted kappa 0.407 [95% CI 0.354;

0.460]). For the adjusted proportion of responders by IRA

of photographs at day 29, aboBoNT-A showed statistical

superiority over matching placebo in improving the

appearance of glabellar lines (Table 2). IRA of pho-

tographs at maximum frown at cycle 1, day 85 was sta-

tistically significantly greater in the aboBoNT-A group

(Group A) compared with placebo (Group B) (93.3% [95%

CI 87.4; 96.5] compared with 13.5% [95% CI 5.1; 30.9];

p\ 0.0001), indicating the superiority of aboBoNT-A over

placebo.

At all visits up to day 85, the LS mean (SE) change in

the patient’s self-perception of age from baseline decreased

(B-2.035) in the aboBoNT-A group (Group A) and

increased ( C 0.344) in the placebo group (Group B), and

there was a statistically significant difference between the

groups (p\ 0.0001 at all time points), indicating that

compared with placebo, patients perceived themselves to

look younger after aboBoNT-A treatment. Based on

patients’ diary card data, the likelihood of responding to

treatment was statistically significantly higher for abo-

BoNT-A (Group A) compared with placebo (Group B)

(hazard ratio: 19.33 [95% CI 9.47; 39.46]), and the median

time to onset of efficacy was 2.0 days (95% CI 2.0; 3.0) for

aboBoNT-A, with 33.3% of patients achieving a response

at day 1 (Fig. 4).

Open-Label Efficacy Results

The median duration between treatment cycles for patients

treated with aboBoNT-A was 140.0, 146.0, and 139.0 days

for cycles 1, 2, and 3, respectively (i.e., approximately

20 weeks/5 months). The median duration of cycle 4 was

112.0 days, as patients had completed 15 months of treat-

ment (from the start of the cycle 1 period), thus completing

the study. Given retreatment depended on glabellar line

severity, the number of patients decreased at each cycle,

with only one-fifth of patients requiring five treatment

cycles within the 15-month study period (Fig. 1). The

majority of patients studied here received three treatment

cycles.

At maximum frown, efficacy was maintained over

multiple open-label treatment cycles between day 8 and

day 29 (when all patients received aboBoNT-A); the pro-

portion of responders was stable across treatment cycles

(ILA: [ 90% in cycles 2–4 and 84.7% in cycle 5; SSA:

Fig. 1 Patient disposition aPatients could be retreated if their

glabellar line severity had returned to moderate or severe regardless

of the severity at baseline. Patients who were ineligible for

retreatment were evaluated every 28 days at additional follow-up

visits until they were eligible for retreatment, for 12 months. bPatients

progressed to subsequent treatment cycles depending on aesthetic. cOf

the 465 patients who entered into cycle 2, 290, 94, 61, and 20 had

received aboBoNT-A 50 U, onaBoNT-A 20 U, matching aboBoNT-

A placebo, or matching onaBoNT-A placebo, respectively, in cycle 1.

One patient was randomized to the matching onaBoNT-A placebo

group (Group D) but received treatment of aboBoNT-A 50 U in

cycle 1; this patient was counted in the aboBoNT-A 50 U group in

the safety population. dOnaBoNT-A 20 U. eMatching onaBoNT-A

placebo. AboBoNT-A = abobotulinumtoxinA; AE = adverse event;

Group A = patients who received aboBoNT-A 50 U; Group B = pa-

tients who received matching aboBoNT-A placebo; Group C = pa-

tients who received onaBoNT-A 20 U; Group D = patients who

received matching onaBoNT-A placebo; N = total number of

patients; n = number of patients; onaBoNT-A = onabotulinum-

toxinA; U = unit
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[ 85% in cycles 2–4 and 77.6% in cycle 5) (Fig. 5). At

rest, efficacy was also maintained over multiple treatment

cycles. In cycles 2 and 3, the proportion of responders by

ILA increased slightly from day 8 to day 29 (cycle 2,

60.6% and 63.3%, respectively; cycle 3, 52.2% and 58.0%,

respectively), whereas in cycle 4, the proportion of

responders was stable from day 8 to day 57 at 54.5%.

The patients’ perception of their age improved (i.e.,

perceived to look younger) from baseline after multiple

cycles of aboBoNT-A treatment: the mean (SD) change

from baseline in patients’ self-perception of age at day 29

was -1.9 (3.0) in cycle 2, -1.6 (2.9) in cycle 3, -1.6 (3.0)

in cycle 4, and -1.1 (2.4) in cycle 5, albeit with a small

number of patients (n = 102). Duration of effect was sus-

tained after multiple treatment cycles with aboBoNT-A and

was consistent across treatment cycles (approximately

4–5 months), depending upon individual patient response

(Table 3).

Safety Results

No new safety signals for aboBoNT-A were reported in this

study. The proportion of patients who experienced at least

one TEAE during the double-blind cycle was similar

between aboBoNT-A and active comparator treatment

groups (46.6% and 44.9%, respectively), and the most

frequently reported TEAEs were upper respiratory tract

infection (URTI; 8.9% and 11.2%, respectively) and viral

URTI (4.6% and 3.7%, respectively) (Table 4). The

majority of TEAEs reported during the study were non-

serious and of mild-to-moderate intensity. Serious TEAEs

were reported in\2% of patients and were not considered

to be treatment-related. The incidence of treatment-related

TEAEs was also similar between aboBoNT-A and active

comparator groups (15.6% and 12.1%, respectively), and

represented local effects of BoNT-A injections. The most

frequently reported treatment-related TEAEs in the abo-

BoNT-A and the active comparator treatment group,

respectively, were eyelid ptosis (4.0% [n = 13/326] and

0.9% [n = 1/107]), eyelid edema (2.1% [n = 7/326] and

0.9% [n = 1/107]), injection-site pruritus (1.2% [n = 4/

326] and 1.9% [n = 2/107]), injection-site swelling (1.2%

[n = 4/326] and 0.0% [n = 0/107]), headache (2.8%

[n = 9/326] and 0.9% [n = 1/107]), and injection-site pain

(0.9% [n = 3/326] and 0.0% [n = 0/107]). During the

double-blind period, the majority of events of eyelid ptosis

were mild in intensity, occurred within approximately

2 weeks of treatment, and resolved within 1 month without

any concomitant treatment.

In the open-label period, there was a trend toward a

decreased incidence of TEAEs and treatment-related

Table 1 Demographic and

baseline characteristics
Characteristic Treatment groupa

Group A Group B Group C Group D Total

N = 323 N = 65 N = 106 N = 21 N = 515

Age, years

Mean (SD) 45.6 (9.3) 44.2 (9.5) 44.8 (8.2) 42.5 (10.0) 45.2 (9.2)

Range 20–64 24–60 26–63 23–57 20–64

Sex, n (%)

Male 43 (13.3) 9 (13.8) 13 (12.3) 3 (14.3) 68 (13.2)

Female 280 (86.7) 56 (86.2) 93 (87.7) 18 (85.7) 447 (86.8)

Race, n (%)

Asian 323 (100) 65 (100) 106 (100) 21 (100) 515 (100)

Appearance of glabellar lines at maximum frown, measured by ILA, n (%)

Moderate (Grade 2) 139 (43.0) 29 (44.6) 46 (43.4) 8 (38.1) 222 (43.1)

Severe (Grade 3) 184 (57.0) 36 (55.4) 60 (56.6) 13 (61.9) 293 (56.9)

Botulinum toxin status, n (%)

Naı̈ve 295 (91.3) 61 (93.8) 100 (94.3) 19 (90.5) 475 (92.2)

Non-naı̈veb 28 (8.7) 4 (6.2) 6 (5.7) 2 (9.5) 40 (7.8)

Data are shown from the mITT population. aTreatment group in cycle 1. bPatients who were non-naı̈ve to

botulinum toxin had received their most recent BoNT-A treatment more than 1 year prior to screening, in

any muscle of the face. Group A = patients who received aboBoNT-A 50 U; Group B = patients who

received matching aboBoNT-A placebo; Group C = patients who received onaBoNT-A 20 U; Group

D = patients who received matching onaBoNT-A placebo; AboBoNT-A = abobotulinumtoxinA;

ILA = investigator’s live assessment; mITT = modified intent-to-treat; N = total number of patients;

n = number of patients with an assessment; onaBoNT-A = onabotulinumtoxinA; SD = standard deviation;

U = unit
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TEAEs with repeated cycles of aboBoNT-A 50 U received

over a total treatment duration of 15 months. The incidence

of treatment-related eyelid ptosis (1.9%, 1.6%, 0.4%, and

0% of patients in cycles 2, 3, 4, and 5, respectively) and

eyelid edema (0.6%, 0.5%, 0.0%, and 1.0% of patients in

cycles 2, 3, 4, and 5, respectively) decreased overall with

repeated treatment of aboBoNT-A.

During cycle 1, two patients (1.9%) withdrew from the

active comparator group (one case of mild eyelid ptosis

[non-serious, treatment-related TEAE] and one case of

mild eczema [non-serious, unrelated TEAE]). During the

open-label phase, two patients (0.4%) treated with abo-

BoNT-A 50 U withdrew as a result of TEAEs, both unre-

lated to study treatment (one case of invasive breast

carcinoma [serious; cycle 2], and one case of optic neuritis

[non-serious; cycle 3]).

No TEAEs suggestive of remote spread of toxin effects

were identified during the study. One patient experienced

swelling of the face suggestive of a hypersensitivity

reaction in cycle 1, which may have been confounded by

concomitant urticaria chronica. The majority of injection-

site reactions occurred during cycle 1, the most common

being injection-site pruritus (four patients [1.2%] in the

aboBoNT-A group and two patients [1.9%] in the active

comparator group), with the incidence decreasing after

subsequent treatment cycles with aboBoNT-A. The

majority of injection-site reactions occurred on the day of

injection or the day following injection and resolved

quickly within 1–3 weeks.

No patient showed a seroconversion for binding anti-

bodies or neutralizing antibodies to BoNT-A during the

study. Both binding and neutralizing antibodies were

detected at baseline in one patient who received aboBoNT-

A 50 U; the patient tested negative at cycle 1, day 85, and

then positive again at end of study for binding and neu-

tralizing antibodies. The latter finding was unexpected but

was not considered to be related to administration of the

active product.

Fig. 2 a Superiority and non-inferiority analysis—proportion of

responders at cycle 1 day 29 of glabellar lines at maximum frown,

b examples of 2 responders at maximum frown with ‘severe’ glabellar

lines at day 1 and ‘none’ on day 29 following aboBoNT-A treatment

in cycle 1. Data are shown from the mITT population. aActive

comparator. AboBoNT-A = abobotulinumtoxinA; CI = confidence

interval; Group A = patients who received aboBoNT-A 50 U; Group

B = patients who received matching aboBoNT-A placebo; Group

C = patients who received onaBoNT-A 20 U; ILA = investigator’s

live assessment; mITT = modified intent-to-treat; NS = not signifi-

cant; onaBoNT-A = onabotulinumtoxinA; SSA = subject’s self-

assessment; U = unit
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Fig. 3 Superiority analysis—

proportion of responders by

a ILA of glabellar lines at

maximum frown, b SSA of

glabellar lines at maximum

frown, and c ILA of glabellar

lines at rest. Data are shown

from the mITT population.

AboBoNT-

A = abobotulinumtoxinA;

Group A = patients who

received aboBoNT-A 50 U;

Group B = patients who

received matching aboBoNT-A

placebo; ILA = investigator’s

live assessment;

mITT = modified intent-to-

treat; n = number of patients;

SSA = subject’s self-

assessment; U = unit
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Table 2 Proportion of responders at cycle 1 day 29 by the IRA of photographs and SGA score of glabellar lines at maximum frown

Assessment Treatment groupa

Group A Group B Group C Group D

N = 294 N = 60 N = 94 N = 19

Responder by IRA of photographs

Active treatment compared with placebo

Adjusted proportion of responders, % (95% CI) 99.1 (95.0; 99.8) 25.3 (11.6; 46.7) 94.4 (85.0; 98.1) 31.5 (9.4; 67.1)

Difference (95% CI) aboBoNT-A to matching placebo – 73.8 (59.1; 88.4)b – –

Difference (95% CI) active comparator to matching placebo – – – 62.9 (34.9; 91.0)

AboBoNT-A compared with active comparator

Adjusted proportion of responders, % (95% CI) 97.1 (92.4; 98.9) – 98.7 (92.9; 99.8) –

Difference (95% CI) aboBoNT-A to active comparator – – -1.5 (-5.3; 2.2) –

Responder by SGA score

Active treatment compared with placebo

Adjusted proportion of responders, % (95% CI) 85.1 (80.2; 88.9) 1.3 (0.2; 9.0) 85.2 (74.4; 91.9) 2.4 (0.2; 23.3)

Difference (95% CI) aboBoNT-A to matching placebo – 83.7 (78.7; 88.7)b – –

Difference (95% CI) active comparator to matching placebo – – – 82.8 (72.9; 92.7)

AboBoNT-A compared to active comparator

Adjusted proportion of responders, % (95% CI) 85.4 (80.5; 89.2) – 85.4 (76.6; 91.2) –

Difference (95% CI) aboBoNT-A to active comparator – – -0.0 (-8.2; 8.2) –

aTreatment group in cycle 1. bp\ 0.0001

Data are shown for the mITT population. Treatment difference and 95% CI s for the treatment comparisons were based on separate multivariate

logistic regression models, with treatment group, stratification factors, and center as explanatory variables, and responder (yes or no) as response

variable. A responder was defined as having a severity grade of moderate (2) or severe (3) at maximum frown at baseline (day 1), and a severity

grade of none (0) or mild (1) at maximum frown at day 29. AboBoNT-A = abobotulinumtoxinA; CI = confidence interval; Group A = patients

who received aboBoNT-A 50 U; Group B = patients who received matching aboBoNT-A placebo; Group C = patients who received onaBoNT-

A 20 U; Group D = patients who received matching onaBoNT-A placebo; IRA = independent reviewer’s assessment; mITT = modified intent-

to-treat; onaBoNT-A = onabotulinumtoxinA; SGA = subject’s global assessment; U = unit

Fig. 4 Median time to onset of treatment response according to

patients’ diary cards. Data are shown from the mITT population. In

Group A, 26 (8.8%) patients reported no response, compared with 52

(86.7%) in Group B by day 7. AboBoNT-A = abobotulinumtoxinA;

Group A = patients who received aboBoNT-A 50 U; Group B = pa-

tients who received matching aboBoNT-A placebo; mITT = modified

intent-to-treat; n = number of patients; U = unit
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Fig. 5 Proportion of responders

at days 8, 29, 57, and 85 in

cycles 2–5 by a ILA of glabellar

lines at maximum frown and

b SSA of glabellar lines at

maximum frown. Data are

shown from the mITT

population. Error bars show

95% CI (calculated using

binomial parameter exact

method). CI = confidence

interval; ILA = investigator’s

live assessment;

SSA = subject’s self-

assessment

Table 3. Time to retreatmenta

Treatment cycle duration Double-blind period Open-label period

Cycle 1 (N = 326) Cycle 2 (N = 465) Cycle 3 (N = 385)

Median (95% CI) treatment cycle duration, daysb 140.0 (134.0; 147.0) 146.0 (140.0; 164.0) 139.0 (133.0; 140.0)

aFor each treatment cycle, the duration (time to retreatment) was calculated as the time between injection of current cycle and the first injection

into next cycle. For a given cycle, if a patient discontinued with no retreatment, this patient was censored at the date of discontinuation for that

cycle. bThe median and 95% CI are presented using Kaplan–Meier estimate. Data are shown for all randomized patients who received aboBoNT-

A 50 U in at least one injection site regardless of the amount administered (safety population). Data for cycle 4 have not been included, as this

cycle was shorter, reflecting the fact that these patients had completed 15 months of treatment (from the start of the double-blind period), thus

completing the study. The duration of cycle 5 was not included since all patients had completed the study by day 85 of cycle 5.

AboBoNT-A = abobotulinumtoxinA; CI = confidence interval; U = unit
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Discussion

This phase 3, randomized, double-blind study demon-

strated that a single injection of aboBoNT-A 50 U was

superior to matching placebo in improving the appearance

of glabellar lines at maximum frown at day 29 (95%

compared with 1%; per ILA), and non-inferior to active

comparator (onaBoNT-A 20 U; per ILA) in Chinese adults.

Efficacy and responder rates in this population were similar

to those in a study conducted in 2010 assessing botulinum

toxin to treat glabellar lines in Chinese patients [22]. These

results also support previous studies in which aboBoNT-A

injections consistently reduced the severity of glabellar

lines [7, 12, 18, 23] and demonstrate the efficacy of abo-

BoNT-A in a new patient population, thus adding to the

existing body of evidence in favor of aboBoNT-A.

The proportion of patients who had severe glabellar

lines at baseline (56.9%) in the current study was similar

Table 4 Treatment-emergent adverse events

TEAEs Double-blind period Open-label period

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

n, (%) Group A Group

B

Group

C

Group

D

AboBoNT-A

50 U

AboBoNT-A

50 U

AboBoNT-A

50 U

AboBoNT-A

50 U

N = 326 N = 66 N = 107 N = 21 N = 465 N = 385 N = 244 N = 102

Any TEAEs 152

(46.6)

14

(21.2)

48

(44.9)

4

(19.0)

167 (35.9) 129 (33.5) 69 (28.3) 21 (20.6)

Any treatment-related

TEAEsa
51

(15.6)

0 13

(12.1)

0 32 (6.9) 19 (4.9) 11 (4.5) 1 (1.0)

Intensity of TEAEs

Mild 112

(34.4)

11

(16.7)

33

(30.8)

4

(19.0)

118 (25.4) 97 (25.2) 53 (21.7) 19 (18.6)

Moderate 35

(10.7)

3 (4.5) 10 (9.3) 0 35 (7.5) 28 (7.3) 13 (5.3) 2 (2.0)

Severe 4 (1.2) 0 3 (2.8) 0 10 (2.2) 1 (0.3) 2 (0.8) 0

Missing 1 (0.3) 0 2 (1.9) 0 4 (0.9) 3 (0.8) 1 (0.4) 0

Any serious TEAEs 5 (1.5) 2 (3.0) 2 (1.9) 0 16 (3.4) 9 (2.3) 5 (2.0) 3 (2.9)

Any TEAEs leading to

withdrawal

0 0 2 (1.9) 0 1 (0.2) 1 (0.3) 0 0

Any TEAEs leading to death 0 0 0 0 0 0 0 0

TEAEs reported in C 2% of patientsb,c

Eye disorders 32 (9.8) 1 (1.5) 7 (6.5) 0 20 (4.3) 14 (3.6) 5 (2.0) 3 (2.9)

Eyelid edema 7 (2.1) 0 1 (0.9) 0 3 (0.6) 2 (0.5) 0 1 (1.0)

Eyelid ptosis 13 (4.0) 0 1 (0.9) 0 9 (1.9) 6 (1.6) 1 (0.4) 0

Infections and infestations 70

(21.5)

9

(13.6)

24

(22.4)

0 78 (16.8) 60 (15.6) 28 (11.5) 5 (4.9)

URTI 29 (8.9) 4 (6.1) 12

(11.2)

0 34 (7.3) 33 (8.6) 14 (5.7) 3 (2.9)

Viral URTI 15 (4.6) 3 (4.5) 4 (3.7) 0 14 (3.0) 9 (2.3) 3 (1.2) 0

Metabolism and nutrition

disorders

7 (2.1) 0 1 (0.9) 0 4 (0.9) 7 (1.8) 3 (1.2) 2 (2.0)

Hyperlipidemia 5 (1.5) 0 1 (0.9) 0 3 (0.6) 6 (1.6) 2 (0.8) 2 (2.0)

Nervous system disorders 16 (4.9) 0 2 (1.9) 0 11 (2.4) 11 (2.9) 6 (2.5) 0

Headache 9 (2.8) 0 1 (0.9) 0 3 (0.6) 3 (0.8) 4 (1.6) 0

Data are shown for all randomized patients who received aboBoNT-A 50 U in at least one injection site regardless of the amount administered

(safety population). aRelationship to study drug was assessed by the Investigator. bTEAEs with preferred term reported in C 2% of patients

treated with aboBoNT-A 50 U in any treatment cycle. cIf a patient experienced more than one event in a category, the patient is counted only

once in that category. AboBoNT-A = abobotulinumtoxinA; Group A = patients who received aboBoNT-A 50 U; Group B = patients who

received matching aboBoNT-A placebo; Group C = patients who received onaBoNT-A 20 U; Group D = patients who received matching

onaBoNT-A placebo; N = number of total patients; n = number of patients with events; onaBoNT-A = onabotulinumtoxinA; SOC = system

organ class; TEAE = treatment-emergent adverse event; U = unit; URTI = upper respiratory tract infection
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with previous studies investigating aboBoNT-A 50 U in

glabellar lines enrolling mainly Caucasian patients: 48.6%,

62.4%, and 56.2% in studies by Ascher et al. (2018),

Monheit et al. (2007), and Rzany et al. (2006; five injection

sites treatment arm), respectively [15, 23, 24]. Despite the

similarity in glabellar line severity in these patient popu-

lations, responder rates after aboBoNT-A treatment appear

higher in the current study (ILA assessment: 95%, IRA

assessment: 99%, SGA score at day 29: 85% [at least a

50% improvement in assessment of glabellar lines]) than

previous studies of largely Caucasian populations.

Responder rates (by ILA, unless indicated) after aboBoNT-

A treatment at day 30 were 89.0% in the Monheit et al.

(2020) study, 83.7% in Moy et al. (2009), 89.5% in Brandt

et al. (2009), 83.7% in Carruthers et al. (2002), 7.1% at

day 29 in Ascher et al. (2018), and 86.3% at week 4 in the

Rzany et al. (2006, IRA) study [6, 7, 12, 15, 18, 24]. The

higher responder rates in the current study could be due to

differences in facial anatomy; for example, Chinese and

Korean people possess different glabellar contraction pat-

terns compared with Caucasian people [25]. In addition,

the mass of some muscles, such as the corrugators, is often

lower in Asian patients than in Caucasian patients, and the

corrugators tend to be shorter, narrower, and less hyper-

dynamic in Asian people compared with Caucasian people,

resulting in less severe glabellar lines [2, 25].

In the current study, patients also reported statistically

significant improvements in the perception of their age

(i.e., they perceived that they looked younger) after treat-

ment with aboBoNT-A compared with placebo during

cycle 1, and after multiple cycles of treatment. This is

supported by Chang et al. (2016), whereby patients

reported that they believed they looked an average of

5.6 years younger after aboBoNT-A treatment [26], and by

the APPEAL study, in which the percentage of patients

who perceived themselves to look younger ranged from

82.9% after one injection to 91.9% after three injections

with aboBoNT-A [27]. Similarly, Chinese patients treated

with onaBoNT-A reported that they felt their treatment

made them look an average of 2.1 years younger than their

chronological age after day 90 of treatment [22].

Patients and investigator assessments were concordant

in this study. Patients reported that response to treatment

occurred after a median of 2.0 days post-aboBoNT-A

treatment during cycle 1, with 33% of patients responding

to treatment at day 1. These results are supported by other

studies showing rapid onset of response, with studies by

Moy et al. (2009) and Brandt et al. (2009) reporting the

median time to onset of effect as early as 3 days after

treatment with aboBoNT-A, and Monheit et al. (2020) at

day 2 [7, 12, 18]. Karbassi et al. (2018) also reported that

87.5% of patients responded to treatment within the first

48 hours after aboBoNT-A injection [28], and Kassir et al.

(2013) reported that 28% of patients treated with abo-

BoNT-A reported improvement within 1 day [17]. The

efficacy of aboBoNT-A was maintained across multiple

open-label treatment cycles and was generally similar

across cycles 2–4. This is consistent with the study by Moy

et al. (2009), in which the investigator-assessed response

rate (maximum frown) ranged from 80% to 91% during up

to 5 cycles of aboBoNT-A 50 U in an open-label assess-

ment of 1200 patients [7, 29]. Duration of effect was sus-

tained after multiple treatment cycles with aboBoNT-A

50 U and was consistent across cycles, varying between

approximately 4 months and 5 months, which is in line

with previous research and translates to only three injec-

tions required per year to maintain treatment effect

[7, 16, 17, 30]. Longer time to retreatment provides a

significant advantage to patients with regard to reducing

the number of injections, leading to reduced burden and

costs.

The agreement between responder rates measured by

ILA and IRA of photographs was generally limited, which

may suggest that photographs are less suitable than live

assessment to assess the effect of aboBoNT-A on the

appearance of dynamic glabellar lines. The disparity

between the proportion of male and female participants

enrolled in the study may also be considered a limitation;

however, this is a known difficulty in aesthetic studies. The

results from cycle 5 must also be interpreted with caution,

as the study design meant that a relatively small number of

patients required five treatment cycles within the planned

follow-up period of 15 months.

Single and repeated injections with aboBoNT-A

administered over a maximum of 15 months were well-

tolerated and similar to that seen in other patient popula-

tions and ethnicities [7, 13, 14, 24]. The safety profile

observed was as expected based on the pharmacology of

the compound and the treated indication, and no new safety

concerns were identified. The most frequently reported

treatment-related TEAEs in the eye were eyelid ptosis and

eyelid edema, which are expected TEAEs consistent with

the mechanism of action of botulinum toxins. The inci-

dence of eyelid ptosis and edema generally declined across

treatment cycles, which may have been due to physicians

improving their injection technique. Safety in this popu-

lation was also similar to that seen in previous studies of

Chinese patients [22].

Conclusions

In conclusion, single and multiple treatments with abo-

BoNT-A 50 U were shown to be clinically more effica-

cious compared with placebo in improving the appearance

of moderate to severe glabellar lines in Chinese patients. In
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addition, responder rates with aboBoNT-A (assessed by

both the investigator and patient) were non-inferior to an

active comparator at day 29 after a single injection. The

results demonstrate that aboBoNT-A was well-tolerated

with no new safety signals and had a rapid onset of efficacy

and a long duration of effect, which were repeatable over

treatment cycles.

Given that limited clinical data are available on the

safety and efficacy of aboBoNT-A for the treatment of

moderate-to-severe glabellar lines in the Chinese popula-

tion, the results from this study help to address this gap,

providing clinical experience and evidence regarding the

use of aboBoNT-A in China.

Ethical Approval

The study was conducted under the provisions of the

Declaration of Helsinki, independent ethics committees,

China’s Ethics Committee Guidelines, informed consent

regulations, and in accordance with the International

Conference on Harmonisation, Good Clinical Practice

(GCP), China GCP Guidelines, and adhered to all appli-

cable local regulatory requirements. All patients gave

written informed consent prior to study enrollment. All

procedures performed in studies involving human partici-

pants were in accordance with the ethical standards of the

institutional and/or national research committee and with

the 1964 Helsinki declaration and its later amendments or

similar ethical standards.

Acknowledgments The authors thank all of the patients involved in

the study, as well as their caregivers, care team, investigators, and

research staff in participating institutions. The authors also thank

Amy Watkins, PhD, and Nicola Winstone, DPhil, of Ashfield Med-

Comms, an Ashfield Health company, for providing medical writing

support, which was sponsored by Ipsen in accordance with Good

Publication Practice (GPP3) guidelines.

Funding This study was sponsored by Ipsen, which also approved

the report for publication.

Data Availability Anonymized patient-level trial data that underlie

the results reported in this publication may be made available to

researchers who provide a research proposal. Data from eligible

studies are available 6 months after the studied medicine and indi-

cation have been approved in the USA and EU or after the primary

manuscript describing the results has been accepted for publication,

whichever is later. Additional study documentation including the

clinical study report, study protocol with any amendments, annotated

case report form, statistical analysis plan, and dataset specifications

may also be made available. Patient-level data will be anonymized,

and study documents will be redacted to protect the privacy of trial

participants. Any requests should be submitted to www.vivli.org for

assessment by an independent scientific review board. Further details

on Ipsen’s sharing criteria, eligible studies, and process for sharing

are available here (https://vivli.org/members/ourmembers/).

Disclosures Yan Wu, Fang Fang, Wei Lai, Chengxin Li, Li Li,

Quanzhong Liu, Jianyun Lu, Xiaowen Pang, Jiaming Sun, and

Qiuning Sun have no conflicts to declare. Xiaofeng Shi is an

employee of Ipsen. Philippe Picaut was an employee of Ipsen during

the study and an employee of AlgoTherapeutix at the time of

manuscript preparation. Inna Prygova was an employee of Ipsen

during the study and an employee of Galderma at the time of

manuscript preparation. Bill Andriopoulos was an employee of Gal-

derma at the time of manuscript preparation.

Open Access This article is licensed under a Creative Commons

Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in any medium or format, as

long as you give appropriate credit to the original author(s) and the

source, provide a link to the Creative Commons licence, and indicate

if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless

indicated otherwise in a credit line to the material. If material is not

included in the article’s Creative Commons licence and your intended

use is not permitted by statutory regulation or exceeds the permitted

use, you will need to obtain permission directly from the copyright

holder. To view a copy of this licence, visit http://creativecommons.

org/licenses/by/4.0/.

References

1. Small R (2014) Botulinum toxin injection for facial wrinkles. Am

Fam Physician 90(3):168–175

2. Sundaram H, Signorini M, Liew S, Trindade de Almeida AR, Wu

Y, Vieira Braz A, Fagien S, Goodman GJ, Monheit G, Raspaldo

H (2016) Global aesthetics consensus: Botulinum Toxin Type A–

evidence-based review, emerging concepts, and consensus rec-

ommendations for aesthetic use, including updates on complica-

tions. Plast Reconstr Surg 137(3):518e–529e

3. Carruthers JD, Carruthers JA (1992) Treatment of glabellar frown

lines with C. botulinum-A exotoxin. J Dermatol Surg Oncol

18(1):17–21

4. Foster JA, Barnhorst D, Papay F, Oh PM, Wulc AE (1996) The

use of botulinum a toxin to ameliorate facial kinetic frown lines.

Ophthalmology 103(4):618–622

5. Lowe NJ, Maxwell A, Harper H (1996) Botulinum A exotoxin for

glabellar folds: a double-blind, placebo-controlled study with an

electromyographic injection technique. J Am Acad Dermatol

35(4):569–572

6. Carruthers JA, Lowe NJ, Menter MA, Gibson J, Nordquist M,

Mordaunt J, Walker P, Eadie N, Group, B.G.L.I.S (2002) A

multicenter, double-blind, randomized, placebo-controlled study

of the efficacy and safety of botulinum toxin type A in the

treatment of glabellar lines. J Am Acad Dermatol 46(6):840–849

7. Moy R, Maas C, Monheit G, Huber MB, Reloxin Investigational

G (2009) Long-term safety and efficacy of a new botulinum toxin

type A in treating glabellar lines. Arch Facial Plast Surg

11(2):77–83

8. Song S, Lee YH, Hong JP, Oh TS (2018) Safety, efficacy, and

onset of a novel botulinum toxin type A (Nabota) for the treat-

ment of glabellar frown lines: a single-arm, prospective, phase 4

clinical study. Arch Craniofac Surg 19(3):168–174

9. Alouf E, Murphy T, Alouf G (2018) Botulinum toxin type A:

evaluation of onset and satisfaction. Plast Surg Nurs

38(3):105–113

10. Ipsen Biopharmaceuticals, Inc.: Highlights of prescribing infor-

mation: Dysport�. https://www.accessdata.fda.gov/drugsatfda_

docs/label/2016/125274s107lbl.pdf (2016). Accessed October

21, 2019

123

Aesth Plast Surg (2023) 47:351–364 363

http://www.vivli.org
https://vivli.org/members/ourmembers/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/125274s107lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/125274s107lbl.pdf


11. Electronic Medicines Compendium: Azzalure summary of pro-

duct characteristics. https://www.medicines.org.uk/emc/product/

6584/smpc (2019). Accessed February 17, 2022

12. Brandt F, Swanson N, Baumann L, Huber B (2009) Randomized,

placebo-controlled study of a new botulinum toxin type a for

treatment of glabellar lines: efficacy and safety. Dermatol Surg

35(12):1893–1901

13. Cohen JL, Scuderi N (2017) Safety and patient satisfaction of

AbobotulinumtoxinA for aesthetic use: A systematic review.

Aesthet Surg J 37((suppl_1)):S32-44

14. Ascher B, Rzany B, Kestemont P, Hilton S, Heckmann M,

Bodokh I, Noah EM, Boineau D, Kerscher M, Volteau M, Le

Berre P, Picaut P (2020) Liquid formulation of abobotulinum-

toxinA: a 6-month, phase 3, double-blind, randomized, placebo-

controlled study of a single treatment, ready-to-use toxin for

moderate-to-severe glabellar lines. Aesthet Surg J 1(40):93–104

15. Ascher B, Kestemont P, Boineau D, Bodokh I, Stein A, Heck-

mann M, Dendorfer M, Pavicic T, Volteau M, Tse A, Picaut P,

Rzany B (2018) Liquid formulation of AbobotulinumtoxinA

exhibits a favorable efficacy and safety profile in moderate to

severe glabellar lines: A randomized, double-blind, placebo- and

active comparator-controlled trial. Aesthet Surg J 38(2):183–191

16. Nestor M, Ablon G, Pickett A (2017) Key parameters for the use

of AbobotulinumtoxinA in aesthetics: Onset and duration. Aes-

thet Surg J 37((suppl_1)):S20–S31

17. Kassir R, Kolluru A, Kassir M (2013) Triple-blind, prospective,

internally controlled comparative study between Abobotulinum-

toxinA and OnabotulinumtoxinA for the treatment of facial

rhytids. Dermatol Ther 3(2):179–189

18. Monheit GD, Baumann L, Maas C, Rand R, Down R (2020)

Efficacy, safety, and subject satisfaction after Abobotulinum-

toxinA treatment for moderate to severe glabellar lines. Dermatol

Surg 46(1):61–69

19. Nestor M, Cohen JL, Landau M, Hilton S, Nikolis A, Haq S, Viel

M, Andriopoulos B, Prygova I, Foster K, Redaelli A, Picaut P

(2020) Onset and duration of AbobotulinumtoxinA for aesthetic

use in the upper face: A systematic literature review. J Clin

Aesthet Dermatol 13(12):E56–E83

20. Sattler G, Callander MJ, Grablowitz D, Walker T, Bee EK, Rzany

B, Flynn TC, Carruthers A (2010) Noninferiority of incobo-

tulinumtoxinA, free from complexing proteins, compared with

another botulinum toxin type A in the treatment of glabellar

frown lines. Dermatol Surg 36(Suppl 4):2146–2154

21. Won CH, Lee HM, Lee WS, Kang H, Kim BJ, Kim WS, Lee JH,

Lee DH, Huh CH (2013) Efficacy and safety of a novel botulinum

toxin type A product for the treatment of moderate to severe

glabellar lines: a randomized, double-blind, active-controlled

multicenter study. Dermatol Surg 39(1 Pt 2):171–178

22. Wu Y, Zhao G, Li H, Zheng Z, Zhong S, Yang Z, Feng Z, Yang

Q, Zhu X (2010) Botulinum toxin type A for the treatment of

glabellar lines in Chinese: a double-blind, randomized, placebo-

controlled study. Dermatol Surg 36(1):102–108

23. Monheit G, Carruthers A, Brandt F, Rand R (2007) A random-

ized, double-blind, placebo-controlled study of botulinum toxin

type A for the treatment of glabellar lines: Determination of

optimal dose. Dermatol Surg 33(s1):S51–S59

24. Rzany B, Ascher B, Fratila A, Monheit GD, Talarico S, Sterry W

(2006) Efficacy and safety of 3-and 5-injection patterns (30 and

50 U) of botulinum toxin A (Dysport) for the treatment of

wrinkles in the glabella and the central forehead region. Arch

Dermatol 142(3):320–326

25. Hsieh DM-Y, Zhong S, Tong X, Yuan C, Yang L, Yao AY, Zhou

C, Wu Y (2019) A retrospective study of Chinese-specific

glabellar contraction patterns. Dermatol Surg 45(11):1406–1413

26. Chang BL, Wilson AJ, Taglienti AJ, Chang CS, Folsom N,

Percec I (2016) Patient perceived benefit in facial aesthetic pro-

cedures: FACE-Q as a tool to study Botulinum Toxin injection

outcomes. Aesthet Surg J 36(7):810–820

27. Gubanova E, Haddad Tabet M, Bergerova Y, Moiseieva O,

Chemeris A, Sanches E, Sharova A, Rodriguez Pose L, Raymond

R, Prygova I, Carlisle I (2018) Assessment of subject and

physician satisfaction after long-term treatment of glabellar lines

with AbobotulinumtoxinA (Dysport((R))/Azzalure((R))): Pri-

mary results of the APPEAL noninterventional study. Aesthet

Plast Surg 42(6):1672–1680

28. Karbassi E, Nakhaee N, Zamanian M (2019) The efficacy and

complications of a new technique of Abobotulinum-toxin A

(Dysport) injection in patients with glabellar lines. J Cosmet

Dermatol 18(1):55–58

29. Medicis, I.a.: Joint press release: FDA approves Dysport for

therapeutic and aesthetic uses https://www.ipsen.com/websites/

Ipsen_Online/wp-content/uploads/2009/04/06182519/

20090430___dysport_usa_10.pdf (2009). Accessed November

26, 2020

30. Rappl T, Parvizi D, Friedl H, Wiedner M, May S, Kranzelbinder

B, Wurzer P, Hellbom B (2013) Onset and duration of effect of

incobotulinumtoxinA, onabotulinumtoxinA, and abobotulinum-

toxinA in the treatment of glabellar frown lines: a randomized,

double-blind study. Clin Cosmet Investig Dermatol 6:211–219

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

123

364 Aesth Plast Surg (2023) 47:351–364

https://www.medicines.org.uk/emc/product/6584/smpc
https://www.medicines.org.uk/emc/product/6584/smpc
https://www.ipsen.com/websites/Ipsen_Online/wp-content/uploads/2009/04/06182519/20090430___dysport_usa_10.pdf
https://www.ipsen.com/websites/Ipsen_Online/wp-content/uploads/2009/04/06182519/20090430___dysport_usa_10.pdf
https://www.ipsen.com/websites/Ipsen_Online/wp-content/uploads/2009/04/06182519/20090430___dysport_usa_10.pdf

	Efficacy and Safety of AbobotulinumtoxinA for the Treatment of Glabellar Lines in Chinese Patients: A Pivotal, Phase 3, Randomized, Double-Blind and Open-Label Phase Study
	Abstract
	Background
	Objectives
	Methods
	Results
	Conclusions
	Level of Evidence I

	Plain Language Summary
	Introduction
	Materials and Methods
	Study Design and Intervention
	Patient Population
	Endpoints and Assessments
	Statistical Methods

	Results
	Patient Disposition and Baseline Characteristics
	Double-Blind Efficacy Results
	Open-Label Efficacy Results

	Safety Results
	Discussion
	Conclusions
	Ethical Approval
	Data Availability
	References


