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Abstract
Background: OnabotulinumtoxinA 20 U reduces glabellar line (GL) severity at maximum frown for approximately 3 to 

4 months. Small studies have suggested that >20-U doses may increase the efficacy and duration of response for GLs.

Objectives: The aim of this study was to evaluate safety, pharmacodynamic response, and treatment satisfaction with 

onabotulinumtoxinA doses ≥20 U for GLs.

Methods: This 48-week, double-blind study compared 40, 60, and 80 U onabotulinumtoxinA vs 20 U and placebo in women 

with moderate or severe dynamic GLs on the Allergan Facial Wrinkle Scale. The following parameters were evaluated: 

the percentage of subjects with investigator-assessed ≥1-grade Facial Wrinkle Scale improvement from baseline at max-

imum frown (responders) at Week 24; the estimated median duration of response; the proportion of mostly/very satisfied 

responders on the Facial Line Satisfaction Questionnaire follow-up Items 1 to 5; and treatment-emergent adverse events.

Results: The modified intent-to-treat population (N = 226) had a mean age of 48.0 years, with similar baseline GL se-

verity between treatment groups. Week 24 responder rates were 0% for placebo and 16.0%, 32.0%, 30.6%, and 38.5% 

for onabotulinumtoxinA 20, 40, 60, and 80 U, with significant (P < 0.05) differences for 40 and 80 U vs 20 U. Median dur-

ation of response was longer with all higher doses vs 20 U (≥24.0 vs 19.7 weeks; P < 0.05 vs 20 U at Week 24). Facial Line 

Satisfaction Questionnaire results indicated high subject satisfaction. The incidence and severity of treatment-emergent 

adverse events did not exhibit a dose-response effect.

Conclusions: GL treatment with onabotulinumtoxinA doses >20 U demonstrated longer duration of response and higher 

patient-reported satisfaction vs the on-label 20-U dose with no apparent impact on safety variables.

Level of Evidence: 2 
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The clinical trial program for onabotulinumtoxinA (BOTOX 

Cosmetic; Allergan Aesthetics, an AbbVie Company, Irvine, 

CA) for the treatment of glabellar lines (GLs) demonstrated 

that 20 U reduced the severity of GLs at maximum frown 

for approximately 3 to 4 months.1-4 The approved regula-

tory dose of onabotulinumtoxinA for the treatment of GLs 

is 20 U.1 However, small dose-ranging studies utilizing 

somewhat different treatment paradigms have suggested 

that the efficacy and duration of onabotulinumtoxinA re-

sponse may increase with doses higher than 20 U in 

adult subjects with moderate to severe GLs.5,6 One study 

in female subjects—a double-blind, randomized, parallel-

group, dose-ranging trial (N = 80) that had an open-label 

extension phase (N = 74)—showed a significantly higher 

rate of relapse (percentage of subjects returning to base-

line on the Allergan Facial Wrinkle Scale [FWS] at both rest 

and maximum frown for 2 consecutive visits) at Month 4 

with 10 U onabotulinumtoxinA compared with 40, 30, or 

20 U (83% vs 28%, 30%, and 33%, respectively).5 Another 

study in male subjects (N = 80) found that 40, 60, and 

80 U onabotulinumtoxinA were associated with consist-

ently more favorable duration, peak response rate, and 

improvement from baseline in reducing GLs than 20 U.6 

Although these studies suggested a longer duration of re-

sponse with higher doses of onabotulinumtoxinA, sample 

sizes were insufficient to accurately determine a dose-

duration relationship.5,6 The authors advised that in clin-

ical practice, some individuals, particularly men, may need 

onabotulinumtoxinA doses much greater than 20 U to ex-

perience optimal efficacy for treatment of GLs.5,6 Other 

dose-ranging studies varied with respect to both the dose 

range and number of injection sites utilized (eg, 20 U di-

vided between 2 injection sites to a range of doses spread 

across multiple sites), making direct comparisons of dosing 

regimens impossible.2,7,8

The purpose of this study was to evaluate the safety and 

pharmacodynamic response, which included the relation-

ship of dose to the drug’s effect at the muscle target cor-

responding with 40, 60, and 80 U of onabotulinumtoxinA 

compared with the on-label 20-U dose in female subjects 

with moderate to severe dynamic GLs. In addition, treat-

ment satisfaction was assessed.

METHODS

Study Design

A Phase 1b, 48-week, 9-center US study (Figure 1) compared 

a single 40-, 60-, and 80-U dose of onabotulinumtoxinA 

vs a single 20-U dose and placebo. The study had an 

open-label (OL) phase that allowed for a preliminary safety 

and tolerability assessment of an 80-U dose, which in-

formed the decision to include the 80-U dose group in the 

double-blind (DB) randomized phase of the study (Figure 1).  

This study was approved by a central IRB (Quorum Review 

Inc., Seattle, WA). The study was conducted between 

October 2017 and December 2018 and all subjects pro-

vided informed written consent.

Subjects

The study included female subjects only, aged 18  years 

and older, with moderate (Grade 2) or severe (Grade 3) dy-

namic GLs on the FWS as assessed by the investigator 

(4-point scale of GL severity: 0 = none, 1 = mild, 2 = mod-

erate, and 3 = severe), and excluded subjects previously 

Figure 1. Study design. aPeriodic DRC reviews were conducted when ≥7 subjects in the OL onabotulinumtoxinA 80-U 
group completed Weeks 2 and 4 visits, as well as monthly visits throughout the DB phase. bFollowing review of Week 4 OL 
data, the DRC recommended whether subjects should be enrolled in the DB randomization cohort 2, which included an 
onabotulinumtoxinA 80-U group. Subjects were randomized according to a computer-generated randomization scheme 
obtained from an interactive web response system. DB, double-blind; DRC, data review committee; OL, open-label.



treated with botulinum toxin of any serotype to the upper 

face within 1 year of Day 1 of the study.

Treatments

Following the randomization scheme detailed in Figure 1,  

qualified subjects received on Day 1 a single dose of 

onabotulinumtoxinA (20, 40, 60, or 80 U) or placebo ad-

ministered according to the on-label 5-site injection pat-

tern in the glabellar muscle complex. This injection pattern 

consisted of a single 0.05-mL injection into the procerus 

muscle and 2 bilateral 0.05-mL injections into each of the 

corrugator muscles (Figure 2). A  lower volume per injec-

tion (0.05  mL) than that indicated on the product label 

(0.1  mL)1 was used to mitigate potential adverse events 

(AEs) that may be associated with localized diffusion of 

injected toxin when doses and injection volumes are in-

creased.9,10 Injection volumes were kept consistent across 

all onabotulinumtoxinA doses and placebo to maintain 

blinding to treatment.

Assessments

Safety
The purpose of the OL phase of the study was to evaluate 

the safety of the highest onabotulinumtoxinA dose to be 

tested in the DB phase (80 U), administered via 5 intra-

muscular injections to the glabellar complex. The Data 

Review Committee conducted periodic safety reviews of 

all subjects in the onabotulinumtoxinA 80-U group during 

the Week 2 and Week 4 OL visits, and monthly during the 

DB phase. The incidences of treatment-emergent adverse 

events (TEAEs), including severity and causality, serious 

AEs leading to discontinuation, and change from base-

line in vital signs, were evaluated in both the OL and DB 

phases. Cumulative safety data from all enrolled subjects 

were reviewed throughout both the OL and DB phases. 

The safety population included all subjects who received 

at least 1 injection of study treatment (OL and DB phases). 

All summaries determined for the safety population were 

based on the treatment each subject received.

Pharmacodynamic Response and Treatment 
Satisfaction
Follow-up visits occurred 1 and 2 weeks after treatment, 

and every 4 weeks thereafter up to Week 48, or until the 

subject returned to baseline GL severity at maximum frown 

(as assessed on the FWS by the investigator), whichever 

occurred first. The primary efficacy endpoint was the re-

sponder rate, defined as the percentage of subjects 

achieving at least a ≥1-grade improvement from baseline 

GL severity on the FWS at maximum frown, assessed by the 

evaluating investigator at Week 24. The ≥1-grade improve-

ment from baseline responder rates, both at maximum 

frown and at rest, assessed by the investigator and by the 

subject at each visit, were secondary efficacy endpoints. 

Additional secondary endpoints included the proportion 

of responders, defined as subjects who reported “mostly” 

or “very satisfied” on Items 1 to 5 (pertaining to subject 

satisfaction) on the proprietary Facial Line Satisfaction 

Questionnaire (FLSQ) Follow-up Version developed by 

Allergan,11 and the estimated median duration of response. 

The median duration of response was defined as the time 

to return to baseline GL severity for subjects who achieved 

a ≥1-grade improvement at Week 4 based on the investi-

gator FWS at maximum frown. The FLSQ was completed by 

subjects in writing at the investigator’s office with assigned 

subject numbers as identifiers. All efficacy endpoints com-

pared the onabotulinumtoxinA 40-, 60-, and 80-U groups 

with the onabotulinumtoxinA 20-U group.

Statistical Methods

For the primary efficacy endpoint and for the secondary 

efficacy endpoints involving responder rates at each visit, 

descriptive statistics (frequency and percentage) of re-

sponders were presented by treatment group. The 95% 

CIs of responder rates and the 95% CIs of the differ-

ence in responder rates between subjects who received 

onabotulinumtoxinA 40, 60, and 80 U compared with 20 

U were constructed by the Wilson method. P values for 

pairwise comparisons were calculated with a Cochran-

Mantel-Haenszel test stratified by center/site. Missing data 

were imputed from the worst postbaseline FWS grade for 

the onabotulinumtoxinA groups and the best postbaseline 

FWS grade for the placebo group.

The estimated median duration of response was calcu-

lated by the Kaplan-Meier method for Week 4 responders 

(ie, subjects with at least a ≥1-grade improvement from 

baseline GL severity at maximum frown); missing data 

Figure 2. Single-dose, 5-point intramuscular injection 
pattern.
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were not imputed. Efficacy analyses were conducted in the 

modified intent-to-treat (mITT) population, which consisted 

of all randomized and treated subjects with a baseline and 

at least 1 postbaseline efficacy assessment and included 

only subjects in the DB phase. For the TEAE safety ana-

lyses, missing severity data were imputed as severe, and 

missing relationship to treatment data were imputed as 

related.

RESULTS

Subjects

The study enrolled 233 female subjects, 7 in the OL phase 

and 226 in the DB phase. The safety population included 

all subjects (N = 233) who received at least 1 injection (OL, 

n = 7; DB, n = 226). All 226 subjects in the DB phase had at 

least 1 postbaseline efficacy assessment and were included 

in the mITT population; the OL phase only included safety 

assessments and did not include efficacy assessments.

Demographic characteristics were similar among treat-

ment groups, and similar numbers of subjects were random-

ized across onabotulinumtoxinA groups in the DB phase 

(Table 1). Of the 226 subjects in the mITT population, 88.9% 

were White, with a mean [standard deviation] age of 48.0 

[12.2] years. The placebo and onabotulinumtoxinA groups 

had comparable baseline GL severity at maximum frown.

Safety

The majority of TEAEs across the OL and DB phases were 

reported as mild or moderate in severity, and the incidence 

and severity of TEAEs did not show any onabotulinumtoxinA 

dose-response effect for any category of adverse events. 

Table 1. Subject Demographics and Baseline Characteristics

 OL phasea DB phase Totalc  

n = 233 

Characteristic 80 U  

n = 7

Placebo  

n = 25 

20 U  

n = 50 

40 U  

n = 50 

60 U  

n = 49 

80 U  

n = 52 

Totalb  

n = 226 

Age (years), mean [SD] 54.3 [8.4] 44.8 [14.2] 49.1 [11.6] 50.0 [11.3] 49.5 [11.4] 45.2 [12.8] 48.0 [12.2] 48.2 [12.1]

 Range 46–68 24–70 24–71 31–76 24–79 19–72 19–79 19–79

Race, n (%)         

 White 7 (100) 18 (72.0) 46 (92.0) 46 (92.0) 46 (93.9) 45 (86.5) 201 (88.9) 208 (89.3)

 Black/African American 0 3 (12.0) 2 (4.0) 2 (4.0) 1 (2.0) 1 (1.9) 9 (4.0) 9 (3.9)

 Asian 0 3 (12.0) 0 1 (2.0) 0 3 (5.8) 7 (3.1) 7 (3.0)

 Other 0 0 1 (2.0) 0 2 (4.1) 2 (3.8) 5 (2.2) 5 (2.1)

 Native Hawaiian/Pacific 

Islander

0 1 (4.0) 1 (2.0) 1 (2.0) 0 1 (1.9) 4 (1.8) 4 (1.7)

 Ethnicity, n (%)         

 Not Hispanic or Latino 5 (71.4) 22 (88.0) 42 (84.0) 43 (86.0) 40 (81.6) 44 (84.6) 191 (84.5) 196 (84.1)

 Hispanic or Latino 2 (28.6) 3 (12.0) 8 (16.0) 7 (14.0) 9 (18.4) 8 (15.4) 35 (15.5) 37 (15.9)

Baseline glabellar line severity at maximum frown

Investigator-rated FWS      

 Moderate   12 (48.0) 18 (36.0) 18 (36.0) 21 (42.9) 21 (40.4) 90 (39.8)  

 Severe   13 (52.0) 32 (64.0) 32 (64.0) 28 (57.1) 31 (59.6) 136 (60.2)  

Subject-rated FWS      

 Mild   0 0 0 0 1 (1.9) 1 (0.4)  

 Moderate   10 (40.0) 9 (18.0) 14 (28.0) 11 (22.4) 13 (25.0) 57 (25.2)  

 Severe   15 (60.0) 41 (82.0) 36 (72.0) 38 (77.6) 38 (73.1) 168 (74.3)  

DB, double-blind; FWS, Facial Wrinkle Scale; OL, open-label; SD, standard deviation. aSubjects in the OL phase were treated as enrolled subjects but not modified 

intent-to-treat subjects. bTotal includes all subjects in the DB phase. cTotal includes all subjects in the OL and DB phases.



There were also no clinically meaningful changes from 

baseline in vital signs during the study. Table 2 summar-

izes the incidence of TEAEs, including serious AEs and 

AEs leading to discontinuation. One subject experienced 

mild eyelid ptosis (80-U group; OL phase) and 1 subject 

experienced eyebrow ptosis (20-U group; DB phase); both 

events resolved without sequelae.

Pharmacodynamic Response and 
Treatment Satisfaction

Primary Endpoint
The primary endpoint, ie, the proportion of subjects with at 

least a ≥1-grade improvement from baseline in investigator-

assessed FWS ratings of GL severity at maximum frown 

at Week 24, was achieved (Figure 3) and was statistically 

significant, favoring 40 and 80 U (P < 0.05), but not 60 U 

(P = 0.09), compared with the 20-U group.

Secondary Endpoints
For responder rates at each visit based on investigator-

assessed GL severity at maximum frown with the 

FWS (Figure 4), between-group differences for 

onabotulinumtoxinA 40, 60, and 80 U compared with 20 U 

were statistically significant, favoring onabotulinumtoxinA 

40 U at Weeks 1, 16, 20, 24 and 28, onabotulinumtoxinA 60 

U at Weeks 1, 16, and 20, and onabotulinumtoxinA 80 U at 

Weeks 16, 20, 24, and 28 (P < 0.05).

For responder rates at each visit based on subject-

assessed GL severity at maximum frown according to 

Table 2. AE Summary (Safety Populationa)

 OL phasea DB phase Total  

n = 208 

Category, n (%) 80 U  

n = 7

Placebo  

n = 25 

20 U  

n = 50 

40 U  

n = 50 

60 U  

n = 49 

80 U  

n = 52 

Subjects with ≥1 TEAE 1 (14.3) 2 (8.0) 12 (24.0) 14 (28.0) 13 (26.5) 12 (23.1) 52 (25.0)

 Headache 0 0 2 3 7 1 13 (6.3)

 Seasonal allergy 0 1 0 3 2 1 6 (2.9)

 Influenza 0 1 2 2 1 0 5 (2.4)

 URTI 0 0 3 0 0 1 4 (1.9)

 Bronchitis 0 0 1 2 0 0 3 (1.4)

Any treatment-related AE 1 (14.3) 0 1 (2.0) 2 (4.0) 3 (6.1) 3 (5.8) 10 (4.8)

 Headache 0 0 0 2 3 1 6 (2.9)

 Eyelid ptosis 1 0 0 0 0 0 1 (0.5)

 Contusion 0 0 0 0 0 1 1 (0.5)

 Brow ptosis 0 0 1 0 0 0 1 (0.5)

 Madarosis 0 0 0 0 0 1 1 (0.5)

Serious AE 0 0 0 0 1 (2.0) 0 1 (0.5)

 Cervical cancer 0 0 0 0 1 0 1 (0.5)

AEs leading to study discontinuation 0 0 0 0 0 0 0

AE, adverse event; DB, double-blind; OL, open-label; TEAE, treatment-emergent adverse event; URTI, upper respiratory tract infection. aAll subjects (N = 233) who 

received at least 1 injection (OL phase, n = 7; DB phase, n = 226).

Figure 3. Proportion of responders (subjects with a ≥1-grade 
FWS improvement from baseline at maximum frown) at Week 
24 (primary endpoint, mITT populationa). aAll randomized and 
treated subjects with a baseline and at least 1 postbaseline 
efficacy assessment, only in the DB phase. *P < 0.05 vs 
onabotulinumtoxinA 20 U by the Cochran-Mantel-Haenszel 
test stratified by center (P value for 60 U vs 20 U not 
significant). DB, double-blind; FWS, Facial Wrinkle Scale; 
mITT, modified intent-to-treat.
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the FWS (Figure 5), there were higher proportions of re-

sponders in the onabotulinumtoxinA 40-, 60-, and 80-U 

groups compared with the onabotulinumtoxinA 20-U 

group at almost all time points. The responder rates were 

statistically superior at Week 2 for onabotulinumtoxinA 60 

U and at week 28 for onabotulinumtoxinA 40 and 80 U.

Median duration of response (ie, time to return to base-

line GL severity at maximum frown) for Week 4 responders 

(subjects achieving a ≥1-grade improvement at maximum 

frown) as assessed by the investigator was longer in the 

40-, 60-, and 80-U groups (24.1, 24.1, and 24.0 weeks, re-

spectively) compared with the 20-U group (19.7 weeks) 

(Figure 6). Statistically significant (P < 0.05) between-group 

differences in the median duration of response favored all 

higher onabotulinumtoxinA doses over 20 U at Week 24.

Treatment Satisfaction
At almost every time point up to Week 36 for each FLSQ 

satisfaction item, there were greater proportions of re-

sponders (defined as mostly or very satisfied) in the 40-, 

60-, and 80-U groups compared with the 20-U group. At 

Week 24, greater proportions of responders in the 40-, 

60-, and 80-U groups compared with the 20-U group indi-

cated high subject satisfaction across FLSQ Items 1 and 3 

through 5, with statistically significant (P < 0.05) between-

group differences favoring the higher onabotulinumtoxinA 

§

Figure 4. Proportion of responders at each visit (subjects with a ≥1-grade FWS improvement from baseline at maximum frown), 
assessed by investigator (secondary endpoint, mITT populationa). aAll randomized and treated subjects with a baseline and 
at least 1 postbaseline efficacy assessment, only in the DB phase. *P < 0.05 vs onabotulinumtoxinA 20 U by the Cochran-
Mantel-Haenszel test stratified by center. §Primary time point. DB, double-blind; FWS, Facial Wrinkle Scale; mITT, modified 
intent-to-treat.

§

Figure 5. Proportion of responders at each visit (subjects with a ≥1-grade FWS improvement from baseline at maximum 
frown), assessed by subject (secondary endpoint, mITT populationa). aAll randomized and treated subjects with a baseline 
and at least 1 postbaseline efficacy assessment, only in the DB phase. *P < 0.05 vs onabotulinumtoxinA 20 U by the Cochran-
Mantel-Haenszel test stratified by center. §Primary time point. DB, double-blind; FWS, Facial Wrinkle Scale; mITT, modified 
intent-to-treat.



doses compared with 20 U (Figure 7). For Item 1 (How 

satisfied are you with the appearance of your face?), the 

proportion of responders in the 40-, 60-, and 80-U groups 

was  ≥26.9% compared with 12.0% in the 20-U group at 

Week 24, and between-group differences were statistic-

ally significant (P < 0.05) compared with 20 U for the 40-U 

(Weeks 8 and 24), 60-U (Weeks 8 and 24), and 80-U groups 

(Week 8) (Figure 8). In response to FLSQ Item 2 (How satis-

fied are you with how long it took your treatment to work?), 

all treatment groups had similarly high responder rates at 

Week 4, with no significant differences in satisfaction with 

the onset of onabotulinumtoxinA effect.

DISCUSSION

This Phase 1b study demonstrated that the on-label 

onabotulinumtoxinA dose (20 U) as well as higher 

onabotulinumtoxinA doses (40, 60, and 80 U) are safe, well 

tolerated, and effective for the treatment of moderate to 

severe GLs. TEAEs were consistent with the known safety 

profile of onabotulinumtoxinA treatment of GLs1,12 and there 

was no apparent impact of dose on safety variables. In the 

primary endpoint analysis, proportions of responders in 

the onabotulinumtoxinA 40-, 60-, and 80-U groups were 

greater than in the 20-U group, and doses higher than 20 

U resulted in increased duration of treatment response 

and patient-reported satisfaction. Although the 60-U dose 

failed to reach significance vs the 20-U dose for the pri-

mary endpoint, upon closer examination, this difference 

was caused by only 2 subjects not achieving a ≥1-grade 

improvement in GLs from baseline. A  limited additional 

pharmacodynamic response was observed at doses 

higher than onabotulinumtoxinA 40 U, suggesting that a 

“ceiling effect,” or maximal attainable response, may have 

been reached, typical of dose-response kinetics.13

Interestingly, subjects tended to grade their GLs at max-

imum frown more severely than the investigators. Although 

the statistical significance of these differences was not de-

termined in this study, it is a trend consistent with other 

aesthetic studies14,15 and may be reflective of a more in-

tense bias of subjects toward the severity of the facial 

areas they consider to be treatment concerns. However, 

investigator and subject improvement ratings were more 

comparable with one another by Week 24.

The current study was designed to evaluate the pharma-

codynamic response of onabotulinumtoxinA doses higher 

than that approved globally for the treatment of moderate 

to severe GLs (20 U). Considering the range of doses 

studied spanned a 4-fold increase over the approved 

dose, reconstitution was adapted to administer each dose 

in a lower volume than previous onabotulinumtoxinA 

studies for GL treatment (0.05 mL/injection vs 0.1 mL/injec-

tion per label). Administering a higher dose in a more con-

centrated solution may have mitigated known local spread 

of toxin effects and contributed to the favorable safety 

profile of the higher doses in this study. For example, 

the summary of TEAEs listed on the onabotulinumtoxinA 

product label indicates that the incidence of eyelid ptosis 

was 3% for subjects treated with 20 U; 1 in contrast, the 

incidence of eyelid ptosis in the current study was 0.5%, 

occurring only in subjects treated in the OL phase with 

onabotulinumtoxinA 80 U.  Further studies may provide 

Figure 6. Time to return to baseline FWS grade at maximum frown for Week 4 respondersa (secondary endpoint, mITT 
populationb). aResponders were defined as subjects with a ≥1-grade improvement in GL severity at Week 4 on the investigator 
FWS at maximum frown. Percentages were calculated based on number of Week 4 responders within each treatment group. 
Censored subjects (•) did not return to baseline investigator FWS at the last visit where FWS at maximum frown was assessed. 
P values were based on log-rank test. bAll randomized and treated subjects with a baseline and at least 1 postbaseline efficacy 
assessment, only in the DB phase. *Median duration of response for placebo group was based on data from 1 responder; 
therefore, a Kaplan-Meier curve of these data is uninterpretable with respect to duration. DB, double-blind; FWS, Facial Wrinkle 
Scale; GL, glabellar line; mITT, modified intent-to-treat.
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insights into whether the clinical performance profile dif-

ferentiates across injection volumes, particularly because 

head-to-head studies of 0.1- and 0.05-mL injection volumes 

have not been published.

The current study had more subjects at baseline with 

severe rather than moderate GLs at maximum frown; how-

ever, the distribution of GL severity was comparable across 

all treatment groups, and subject FLSQ self-assessments 

(follow-up Items 1-5) consistently showed greater subject 

satisfaction with higher onabotulinumtoxinA doses com-

pared with onabotulinumtoxinA 20 U.  Notably, higher 

onabotulinumtoxinA doses had no detrimental effect on 

subjects’ satisfaction with the natural look of their treat-

ment; rather, the opposite occurred: with doses greater 

than 20 U at Week 24, significantly higher proportions of 

subjects reported “mostly” or “very satisfied” on FLSQ fol-

low-up Item 4 (How satisfied are you that your treatment 

gave you a natural result?). This study demonstrated that 

higher doses of onabotulinumtoxinA were more effec-

tive than 20 U and subjects were generally satisfied that 

their treatments resulted in natural outcomes. At all time 

points up to Week 36, greater proportions of subjects also 

reported that they were mostly or very satisfied with how 

long it took the treatment to work in the 40-, 60-, and 80-U 

groups compared with the 20-U group (FLSQ follow-up 

Item 3). However, a slight decrease in subject satisfaction 

from 40 to 60 U and/or to 80 U was also observed in this 

study after Week 24. The greater proportion of investigator-

assessed responders after Week 24 in the 40-U group rel-

ative to the 60-U group (Weeks 28, 32, and 36) and the 

80-U group (Weeks 32 and 36) may have been a factor in 

this observation. It should be noted that this study was not 

powered to detect the statistical significance between the 

higher doses of onabotulinumtoxinA.

The median duration of response (time to return 

to baseline GL severity), which was approximately 

6  months in the onabotulinumtoxinA 40-, 60-, and 

80-U groups compared with approximately 5  months 

in the onabotulinumtoxinA 20-U group, favored the 

higher onabotulinumtoxinA doses over 20 U at Week 

24 (P < 0.05, all comparisons). Phase 3 clinical trial data 

for daxibotulinumtoxinA in the treatment of moderate to 

severe GLs at a dose of 40 U showed a duration of re-

sponse (median time until none or mild GL severity was 

lost) of 24 weeks.16 In the Phase 2 BELMONT clinical trial, 

there were no statistical differences in clinical efficacy 

measures (ie, 1- and 2-point improvements on the FWS 

scales) between the 20-U doses of daxibotulinumtoxinA 

and onabotulinumtoxinA at any time point (Weeks 4, 16, 

or 24) as assessed by investigators as well as by subjects; 

significant differences over onabotulinumtoxinA 20 U 

were only achieved for the higher daxibotulinumtoxinA 

doses (ie, 40 or 60 U).17 The median duration of response 

reported in the BELMONT study for daxibotulinumtoxinA 

was 20.0 weeks for 20 U, 23.6 weeks for 40 U, and 

20.9 weeks for 60 U. These findings, coupled with the 

current data, suggest that longer duration is largely 

a factor of higher dose, as the median duration of re-

sponse in our study was also longer for the 40-U and 

higher onabotulinumtoxinA doses when compared with 

onabotulinumtoxinA 20 U (≥24.0 weeks for 40, 60, and 

80 U vs 19.7 weeks for the approved 20 U for GLs). 

Other studies conducted with onabotulinumtoxinA, as 

well as studies conducted with other botulinum toxins 

for treatment of GL severity (abobotulinumtoxinA and 

incobotulinumtoxinA), also support extended duration of 

responses with escalating doses.18-20 However, units of 

onabotulinumtoxinA are not interchangeable with those 

of any other botulinum toxin preparation and cannot 

be compared to or converted into units of any other 

product.21 In addition, the facial wrinkle photonumeric 

scales used across the various referenced botulinum 

Figure 8. Proportion of responders reporting mostly or very 
satisfied on FLSQ follow-up Item 1 (secondary endpoint, mITT 
populationa). aAll randomized and treated subjects with a 
baseline and at least 1 postbaseline efficacy assessment, 
only in the DB phase. *P < 0.05 vs onabotulinumtoxinA 20 
U by the Cochran-Mantel-Haenszel test stratified by center. 
†Primary time point. DB, double-blind; FLSQ, Facial Line 
Satisfaction Questionnaire; mITT, modified intent-to-treat.

Figure 7. Proportion of responders reporting mostly or very 
satisfied on FLSQ follow-up items at Week 24 (secondary 
endpoint, mITT populationa). aAll randomized and treated 
subjects with a baseline and at least 1 postbaseline 
efficacy assessment, only in the DB phase. *P < 0.05 vs 
onabotulinumtoxinA 20 U by the Cochran-Mantel-Haenszel 
test stratified by center. DB, double-blind; FLSQ, Facial Line 
Satisfaction Questionnaire; mITT, modified intent-to-treat.



toxin A studies are proprietary to each manufacturer and 

also render direct comparisons of duration not possible.

A potential limitation of our study is that it may not fully 

represent median duration of response. Only investiga-

tors’ assessments of subjects’ return to baseline GL se-

verity were used to determine whether subjects exited 

the study, with no subject-reported assessments of return 

to baseline GL severity or duration of response nor jointly 

agreed-upon investigator-subject FWS ratings considered 

in study exit determination. Thus, based on the investi-

gator ratings alone, most subjects exited by Week 36. One 

study on onabotulinumtoxinA treatment of forehead lines 

suggested that duration of response reported on the FWS 

by subjects may exceed those reported by investigators by 

almost 7 days for the 40-U dose.22

CONCLUSIONS

This pharmacodynamic dose-response study demon-

strated greater patient-reported satisfaction and response 

duration with onabotulinumtoxinA doses greater than 20 

U for moderate to severe GLs, with no apparent impact on 

the safety profile with an injection volume (0.05 mL) lower 

than that specified on the onabotulinumtoxinA product 

label (0.1 mL).
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