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A
AbobotulinumtoxinA (aboBoNT-A; Dysport®/

Azzalure®) has been approved for glabellar lines 
treatment in adult patients under 65 years in 
many countries worldwide, including European 
countries and the United States, since 2009.1,2 
AboBoNT-A approval in European and Asian 
countries, among others, includes treatment 
of lateral canthal lines (i.e., crow’s feet),1,3 and 
numerous studies have assessed aboBoNT-A 
efficacy in other areas of the upper face, such as 
the frontalis muscles (i.e., forehead region).4

Other botulinum neurotoxin type A 
(BoNT-A) products approved for aesthetic 
indications include onabotulinumtoxinA 
(onaBoNT-A; Botox®) and incobotulinumtoxinA 
(incoBoNT-A; Xeomin®), among other less 
widely used toxins, such as prabotulinumtoxinA 
(Jeuveau®). Although all BoNT-As are derived 
from a 150kDa neurotoxin, dosing units are 
non-interchangeable and formulations differ 
notably in excipients, such as albumin content; 
thus, products might differ in terms of time of 
onset and duration of clinical effect.5 Moreover, 
total 150kDa neurotoxin content varies among 
the three main commercially available toxins 
(aboBoNT-A, onaBoNT-A, and incoBoNT-A).6 
It is thought that these products each have 

a different molecular potency, which might 
impact their onset of action and duration of 
effect.7 Furthermore, recent in-vitro studies 
revealed that the amount of active neurotoxin 
available in Food and Drug Administration 
(FDA)-approved doses for each clinical indication 
differed between these three BoNT-A products.8

Current dosing guidelines recommend a 
minimum treatment interval of 12 weeks;1,2 
however, aboBoNT-A efficacy in glabellar lines at 
the recommended dose (50U) has been shown 
to extend to 4 to 5 months in several double-
blind, randomized, placebo‑controlled studies.9 
In an open-label, repeated-cycle study with 
aboBoNT-A (minimum 85 days between cycles), 
the duration of response was up to six months 
for a small number of patients.10 Moreover, 
aboBoNT-A has a reported median time to onset 
of action of 2 to 3 days,9,10 with some patients 
responding within one day.10,11

Here, we report results from a systematic 
literature review on time to onset of action and 
duration of effect of aboBoNT-A for glabellar 
lines, and other areas of the upper face, 
including lateral canthal lines and forehead 
regions, as reported up to September 2018. 
 

A B S T R A C T

OBJECTIVE: We sought to analyze the current 
literature regarding time to onset and duration 
of effect of abobotulinumtoxinA (aboBoNT-A, 
Dysport®/Azzalure®) for upper facial aesthetic 
indications. METHODS: We conducted a systematic 
review of literature databases (PubMed/MEDLINE, 
Embase, Cochrane Library, and Google Scholar) to 
identify English-language publications relevant 
to: population (patients with aesthetic indications 
[including glabellar lines and wrinkles]); 
interventions (aboBoNT-A); comparators (no 
restrictions); outcomes (efficacy, including onset 
of action and duration of effect); and settings 
(clinical). A manual search of review paper 
bibliographies was performed. Structured data 
extraction was used to enable interstudy analysis. 
RESULTS: Overall, 42 original research papers 
relevant to aboBoNT-A onset and/or duration 
were identified. All 24 studies assessing efficacy 
within one week post-injection demonstrated 
some response at the first time point assessed, 
and all 37 studies assessing duration showed some 
response after 12 weeks. Although methodologies 
for assessing onset and duration differed, when 
outcomes were refined by reported mean/median, 
at least 50 percent  of patients responding to 
treatment, or significance versus placebo or 
baseline at a given time point, onset was most 
often reported within 2 to 3 days (7 studies), and 
as early as 24 hours (2 studies). Duration was 
most often reported as four months (18 studies), 
although four studies provided evidence that 
aboBoNT-A efficacy was maintained at five months 
and three studies at or after six months post-
injection. CONCLUSION: This review indicates that 
aboBoNT-A has a median onset of efficacy of 2 to 3 
days and a longer duration of action (3–6 months 
across studies) than the current labelled minimum 
treatment interval (12 weeks).
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METHODS
Systematic literature search and study 

selection. This systematic literature review 
was performed in line with the Preferred 
Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines.12 Searches 
were conducted in PubMed, EMBASE, the 
Cochrane Library, and Google Scholar between 
September 11, 2018, and September 12, 2018. 
Search terms were developed by reviewing the 
background literature for terms related to the 
research question, in line with the objective 
outlined above. The full search strategy is 
shown in Supplementary Table 1. Searches were 
limited to English-language manuscripts with 
no date restrictions. Abstracts from conferences 
and meetings were excluded. Review articles 
were also excluded from the search, although 
their bibliographies were manually searched to 
identify further articles that met the inclusion 
criteria. Citations were downloaded into the 
reference management software EndNote X7 
to check for duplicates; deduplication was then 
manually replicated. Citations and abstracts 
were screened for inclusion by two reviewers 
using the eligibility criteria defined in terms of 
population, intervention, comparator, outcomes, 
and setting (PICOS, Supplementary Table 2). The 
patient population was defined as patients with 
aesthetic indications, such as glabellar lines, and 
the intervention as aboBoNT-A. No restrictions 
were placed on comparators. Outcomes were 
defined as onset of action or duration of effect. 
Study type was any clinical setting, excluding 
case reports 

Full manuscripts were obtained for eligible 
abstracts. For each manuscript, the relevance 
was assessed by two reviewers; one reviewer 
checked all manuscripts for inclusion and 
consistency of data extraction forms.

Data extraction and assessment. 
Study design, population, and outcome 
results data were extracted by each reviewer 
using a standardized data extraction form. 
An assessment of bias was made using the 
Cochrane Collaboration’s tool for assessing 
risk of bias for randomized controlled trials.13 
A similar approach was used to assess risk of 
bias for non-randomized studies using the 
methodological index for non-randomized 
studies (MINORS) checklist.14 As a statistical 
meta-analysis was not conducted, an overall 
assessment of quality across studies, such as 

heterogeneity or publication bias, was not 
performed. The primary objective was to assess 
the onset of action and duration of effect of 
aboBoNT-A for aesthetic use in the upper face. 
Results are presented in tables and figures and 
narratively described.

 
RESULTS

Literature search and selected studies. 
In total, 320 studies were identified from 
medical literature databases and manual 
selection from review article bibliographies. 
Of these, 42 publications met the criteria for 
primary analysis (defined in methods section). 
Figure 1 presents the PRISMA diagram of all 
publications evaluated for inclusion and reasons 
for exclusion.

Assessment of onset and duration. In 
most studies, onset of effect was assessed by 
either the patient or an objective assessor via 
in-person or photographic assessment. Onset 
was most commonly assessed using a diary-
based patient self-assessment during the first 

week post-injection, defined as the first day on 
which the patient reported a response, often in 
answer to the question, “since being injected, 
have you noticed an effect on the appearance of 
your glabellar lines?”10,15–20 Another commonly 
used measure of onset was a four-point severity 
scale (where 0=none and 3=severe, although 
exact wording differed between studies), with 
onset defined as the first day improvement was 
observed.21–25 For most studies, response was 
defined as at least a one-grade improvement 
or a post-injection score of 0 or 1. In some 
studies, the scale used had an additional grade 
(4=very severe).17,26–29 One study assessed onset 
by frontalis activity measurement, defined as 
percentage change in frontalis muscle activity 
(i.e., difference between frontalis height at 
maximum elevation and at rest).11 A modified 
seven-point Fitzpatrick wrinkle grading scale 
was employed in one study (0.5 grade intervals; 
0=absence of wrinkles, 3=a deep furrow of 
>3mm in depth).30 In two studies, onset was 
patient-reported at follow-up visits or by 

SUPPLEMENTARY TABLE 1. Search terms and strategy
SEARCH QUERY

#1

Search (“abobotulinumtoxinA”[Supplementary Concept] OR abobotulinumtoxinA[nm] OR 
“abobotulinumtoxinA”[All] OR “abobotulinumtoxin A”[All] OR “abobotulinumtoxin-A”[All] OR “Dysport”[All] 
OR “abobotulinum toxin-A”[All] OR “abobotulinum toxin A”[All] OR “abobotulinum toxinA”[All] OR 
“abobotulinum toxin A”[All] OR “abobotulinum toxin-A”[All] OR “abobotulinum toxinA”[All] OR 
“Abobotulinumtoxin Type A”[All] OR “Abobotulinum toxin Type A”[All] OR “aboBoNT-A”[All] OR “aboBoNT 
A”[All] OR “aboBoNT-A”[All] OR “A/Abo”[All] OR “AAbo”[All] OR “A Abo”[All] OR “BoNT-ABO”[All] OR “BoNT 
ABO”[All] OR “BoNTABO”[All] OR “BoNTA-ABO”[All] OR “BoNTA ABO”[All] OR “BoNTAABO”[All] OR “CNT 
52120”[all] OR “CNT52120”[all] OR “CNT-52120”[all] OR “Reloxin”[all] OR “Azzalure”[All] OR “aboA”[all] OR 
“abo A”[all] OR “AboBTXA”[all]))

#2 Search ((“Esthetics”[Mesh] OR “Esthetics”[all] OR “Aesthetics”[all] OR “esthetic”[all] OR “aesthetic”[all]))
#3 Search (“Glabella”[all] OR “Glabellar”[all])
#4 Search (“facial”[all] OR “forehead”[all] OR “frontalis”[all]) AND (line[all] or lines[all])

#5
Search ((“Skin Aging”[Mesh] OR wrinkle[all] OR wrinkles[all] OR wrinkling[all] OR rhytides[all] OR 
rhytide[all] OR rhytid[all] OR rhytids[all]))

#6 Search (#2 OR #3 OR #4 OR #5)
#7 Search (#1 AND #6)
#8 Search Comment[Publication Type] OR Editorial[Publication Type] OR News[Publication Type]
#9 Search #7 NOT #8

SUPPLEMENTARY TABLE 2. Patient, intervention, comparator, outcome, setting (PICOS)
P – Patient, Problem, or Population Patients with aesthetic indications, for example, glabellar lines and wrinkles
I – Intervention AbobotulinumtoxinA (Dysport®)

C – Comparison, Control, or Comparator
No restrictions – can be nothing, placebo, other medications, or usual 
standard of care

O – Outcome
Efficacy

•	 Onset of action
•	 Duration of effect

S – Study type or Setting Clinical
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telephone.31,32 A few studies included other 
measures for assessing onset, such as change 
in compound muscle action potential (CMAP),17 
electromyography assessment of the injected 
muscles,33 or using computerized software for 
the measurement of wrinkle lines,30,34 muscle 
strain,35 or mobility.36

For many studies, duration of action was 
assessed using the same  
four-point10,15,16,18,20–25,32,34,37–49 and five-
point severity scales,17,46,50,51 and modified 
Fitzpatrick scale,30 as defined for onset. One 
study used a four-point qualitative scale to 
assess improvement in wrinkle severity, where 
1=unaltered and 4=very reduced.52 Although 
these measures are designed to assess efficacy, 
duration is indicated by patients exhibiting a 
response at later study time points. Similarly 
to onset, one study quantified duration of 
altered frontalis muscle activity.45 Duration 
was also reported as time until observed 

improvements in wrinkles regressed to their 
baseline appearance, 28 and video assessment 
of time to return to baseline muscle activity.26 

Additional patient-reported methods for 
assessing duration included a four-point scale 
from “ineffective” to “very effective,”53 as well as 
an eight-point43 or nine-point50 self-assessment 
scales for wrinkle severity, rated from “marked/
very strong worsening” to “complete/very strong 
improvement,” or response to questionnaires 
completed at clinic visits or by telephone follow 
up.31 A few studies included other measures for 
assessing duration, such as change in CMAP17 
or electromyography assessment33 of injected 
muscles, or using computerized software for the 
measurement of lines,30,34 muscle strain,35 as 
well as blinded investigator assessment based 
on imaging software.54

Further details of the outcomes used to assess 
onset and duration of treatment are described in 
Tables 1 to 5.

Onset of effect of aboBoNT-A. Of the 
42 publications identified, 24 evaluated the 
efficacy of aboBoNT-A during the first week 
following treatment. Of these publications, 
six were placebo-controlled, nine investigated 
aboBoNT-A alongside a comparator (one study 
was both placebo- and comparator-controlled), 
and nine were uncontrolled studies. Unless 
stated otherwise, dose ratios for aboBoNT-A 
compared with onaBoNT-A or incoBoNT-A 
were 2.5:1U. It should be noted that study 
methodologies and methods of determining 
onset of action differed, and that some studies 
were conducted at doses higher than those 
recommended in the product label.

The first day of post-injection assessment 
was post-injection Day 1 in nine studies, Day 2 
in four studies, Days 3 to 4 in two studies, Day 
5 in one study, and Day 7 in six studies (two 
not specified), and all 24 studies demonstrated 
some response to aboBoNT-A at these first 
assessment time points (Table 1). As shown 
in Figure 2, although methods of assessment 
differed across studies, most reported a median 
time to onset, 50 percent or more of patients 
responding to treatment, or first significant 
difference versus baseline or placebo on Day 2 
(observed in 3 studies) or Day 3 (observed in 4 
studies).

Glabellar lines. Early onset of action of 
aboBoNT-A in glabellar lines is demonstrated in 
a number of placebo-controlled studies (Table 
1). Of those with an assessment on post-
injection Day 1, Schlessinger et al19 reported the 
median day of onset as Day 2, with 55 percent 
of patients achieving onset by this time point, 
compared to four percent in the placebo group, 
and Brandt et al15 reported a median time to 
onset of three days compared to 15 days for 
placebo, with 35 percent of aboBoNT-A-treated 
patients reporting onset within 48 hours. 
Similarly, across multiple treatment cycles, 
Rubin et al18 reported a median time to onset of 
three days (onset not described for placebo). In 
another study with a time point at Day 1, Kane 
et al16 reported a median time to onset of four 
days, with response observed at 24 hours in 
some patients.

In the remaining placebo-controlled studies 
of patients with glabellar lines, the first day 
of assessment was Day 7; Monheit et al25 
reported significant changes from baseline at 
all aboBoNT-A doses investigated (all p<0.001 
vs. placebo). Ascher et al23 reported that 57 

FIGURE 1. Flow chart of studies identified and included.
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percent of aboBoNT-A-treated patients were 
responders by both investigator and patient 
assessment, compared with zero percent and 
three percent in the respective placebo groups 
(significance not reported). Ascher et al23 
also investigated the efficacy of a new liquid 
formulation of aboBoNT-A (as opposed to a 
powder that requires reconstitution prior to 
injection) at varying doses for the treatment 
of glabellar lines, achieving a response rate 
of 78 to 83 percent and 66 to 74 percent at 
Day 7 by investigator and patient assessment, 
respectively. 

Of the comparator-controlled studies, only 
Kassir et al32 assessed efficacy from Day 1. In this 
study, a higher proportion of patients reported 
onset with aboBoNT-A compared to onaBoNT-A 
at each time point up to Day 5. At this time 
point, both products achieved onset in 100 
percent of patients, with a mean difference in 
time to onset of 0.52 days (p<0.0001). Rappl 
et al26 (dose ratio: 3:1:1) assessed onset from 
Day 2 and reported a quicker median onset of 
effect with incoBoNT-A (3.4 days in men and 3.0 
days in women) compared to onaBoNT-A and 
aboBoNT-A (both 5.9 days in men and 5.3 days 
in women); with treatment identity (p<0.0001) 
and sex (p=0.02) identified as significant 
predictors of time to onset. Furthermore, 
Wilson et al35 (dose ratio: 3:1:1), after first 
assessing on Day 4 post-injection, reported 
significant differences in strain reduction in 
the glabellar region between BoNT-A products 
using digital imaging software: aboBoNT-A and 
onaBoNT-A both showed significantly greater 
strain reduction compared with incoBoNT-A 
(p=0.04 and p=0.02, respectively), although no 
difference was observed between aboBoNT-A 
and onaBoNT-A (p=0.77).

Of the uncontrolled studies, three assessed 
onset from Day 1, one did not specify, and one 
assessed onset at Day 7. Karbassi et al21 reported 
an average time to response of 24 to 48 hours, 
with 87.5 percent of patients achieving onset 
within 48 hours. Across five treatment cycles, 
Moy et al10 reported a median time to onset of 
three days, with an estimated 21 to 25 percent 
of patients reporting onset on Day 1 and 36 
to 47 percent by Day 2. Punga et al17 reported 
onset in 50 percent and 53 percent of patients 
on Day 1 at 0.05mL and 0.1mL dilutions, 
respectively, and within three days in 77 percent 
and 94 percent of patients, respectively. Across 
multiple injection cycles, Schlessinger et al20 

reported a median time to onset of 2 to 4 days in 
women and 2 to 5 days in men, and Heckmann 
et al36 demonstrated a reduction in frowning 
within seven days post-injection.

Lateral canthal lines. Several 
comparator-controlled studies of aboBoNT-A 
for the treatment of lateral canthal lines were 
identified. Kassir et al32 assessed efficacy from 
Day 1 and reported a quicker time to onset 
with aboBoNT-A compared to onaBoNT-A, with 
a mean difference of 0.33 days (p<0.0025). 
In a split-face study by Yu et al27 comparing 
aboBoNT-A and onaBoNT-A, a response was 
observed from Day 2 by both investigator and 
patient assessment at maximum contraction 
with both products. However, a significant 
difference was observed in mean change from 
baseline in favor of aboBoNT-A on Days 4 and 
6 by investigator assessment (p=0.02 on both 
days vs. onaBoNT-A) and on Days 4 by patient 
assessment (p=0.03 vs. onaBoNT-A). Lowe et 
al34 observed a greater change from baseline 
in lateral canthal line severity with aboBoNT-A 
(74%) compared with onaBoNT-A (60%) at 
Day 5 post-injection, although significance was 
not assessed. In these three studies, the dose 
ratio of aboBoNT-A to onaBoNT-A was 3:1. At 
Day 7 post-injection, Elridy et al28 reported 100 
percent of patients achieving onset of effect 
following aboBoNT-A injection, when assessed 
in a dynamic posture, compared with 60 percent 
of patients treated with onaBoNT-A (p=0.005).

Two uncontrolled studies reported on 
aboBoNT-A for the treatment of lateral canthal 
lines, both with first assessment on Day 7. 
At this time point, Mahmoud et al29 reported 

significant reductions from baseline in lateral 
canthal line severity in a dynamic state 
(p=0.004) and Fabi et al24 reported a one-
grade or greater improvement on a four-point 
severity scale for lateral canthal lines at maximal 
contraction and at rest.

Forehead lines. Of the comparator-
controlled studies of aboBoNT-A in forehead 
lines, one study assessed onset from Day 1 
post-injection. Nestor et al11 described onset of 
effect in patients treated with aboBoNT-A and 
onaBoNT-A in frontalis lines in terms of initial, 
full and complete onset (≥20%, ≥33%, and 
≥66% change in frontalis height, respectively, 
assessed at maximum elevation and at rest). 
Initial onset was achieved by 100 percent of 
patients by Day 2 for aboBoNT-A and Day 4 for 
onaBoNT-A, and full onset was achieved by 
all patients on Day 5 for aboBoNT-A and Day 6 
for onaBoNT-A. By Day 6, complete onset had 
been achieved in 95 percent and 80 percent of 
patients receiving aboBoNT-A and onaBoNT-A, 
respectively. At the 24-hour assessment time 
point, initial, full, and complete onset were 
achieved in 95 percent, 70 percent, and 10 
percent of patients receiving aboBoNT-A 
compared to 40 percent, 20 percent, and zero 
percent receiving onaBoNT-A, respectively, 
although statistical significance was not 
assessed. In another comparator-controlled 
study, Karsai et al33 (dose ratio of 3:1) showed 
similar reductions in frontalis muscle activity 
compared to baseline for both aboBoNT-A and 
onaBoNT-A at 3 to 4 days post-injection, with 
further reductions at Day 7. Furthermore, an 
uncontrolled study by Heckmann et al36 with 

FIGURE 2. Onset of effect for aboBoNT-A in upper facial aesthetic indications: First day on which studies reported a 
median or mean time to onset, ≥50% of patients responding to treatment or a significant difference versus placebo
*studies on which Day 7 was the first assessment time point. Some studies were excluded from this figure as reported 
outcomes measures did not align with the defined measures of onset for comparison between studies
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first assessment on Day 7 demonstrated a 
reduction in brow mobility following frontal line 
injections with aboBoNT-A.

Full-face studies. Three studies were 
identified that assessed onset of effect of 
aboBoNT-A globally following injections across 
multiple injections sites in the upper face. 
A comparator-controlled split-face study by 
Michaels et al30 reported a notable decrease 
in wrinkles in the forehead, glabellar, and 
periorbital regions by Day 2 post-injection, 
with peak improvements at Day 7, although no 
significant difference was observed between 
aboBoNT-A and onaBoNT-A. In an uncontrolled 
study by Farahvash et al22 in which patients 
received injections for glabellar, frontal, and 
lateral canthal line injections, all patients 
achieved onset of effect within 48 to 72 hours. 
In a further uncontrolled study by Kiripolsky 
et al31, mean time to onset was 3.1 to 3.7 days 
across different dilutions of aboBoNT-A.

Duration of action of aboBoNT-A. Of 
the 42 publications identified, 37 assessed 
the efficacy of aboBoNT-A at time points after 
the current minimum treatment interval of 12 
weeks. Of these publications, seven were single-
cycle, placebo-controlled studies (Table 2); 17 
were single-cycle comparator-controlled studies 

(Table 3); nine were single-cycle uncontrolled 
studies (Table 4); and four were repeat-cycle 
studies (Table 5). Unless stated otherwise, dose 
ratios for aboBoNT-A compared to onaBoNT-A 
or incoBoNT-A were 2.5:1U. It should be noted 
that study methodologies and methods of 
determining onset of action differed, and that 
some studies were conducted at doses higher 
than those recommended in the product label.

All studies demonstrated efficacy with 
aboBoNT-A after 12 weeks. As shown in Figure 
3, although methods of assessment differed 
across studies, most studies reported a median 
duration of effect, or a last time point with 
50 percent or more of patients responding to 
treatment or showing a significant difference 
versus baseline or placebo at Month 4 in 18 
studies, Month 5 in four studies, and Month 6 in 
three studies. Further studies, detailed below, 
reported maintained efficacy in some patients 
at or after Month 6, although criteria defined for 
inclusion in Figure 3 were not met.

Glabellar lines. A number of single-cycle 
placebo-controlled studies assessed aboBoNT-A 
efficacy in glabellar lines at time points after 
Week 12, thus providing data for duration of 
action.

Three placebo-controlled studies had 

assessments up to around four months and one 
study up to five months. Ascher et al23 reported 
maintained efficacy of aboBoNT-A at Day 113 
following treatment in 31 percent of patients 
compared to zero percent in the placebo group; 
no significance was assessed. The new liquid 
formulation of aboBoNT-A investigated by 
Ascher et al 23 showed maintained efficacy at 
Day 113 in 22 to 56 percent of patients across 
assessed doses, as described in Table 2. Similarly, 
Monheit et al25 reported response at maximum 
frown on Day 120 in 26 percent and 27 percent 
of patients receiving aboBoNT-A 50U and 75U, 
respectively (p<0.001 vs. placebo, all time 
points). A small number of patients in this study 
(n=3/91, n=8/93, and n=7/95 for 20U, 50U, 
and 75U, respectively) were assessed to have 
no decline in benefit (i.e., peak improvement 
was maintained) at Day 120. Rzany et al39 
assessed the efficacy at Week 16 post-injection, 
and reported a score of no or mild wrinkles 
at maximum frown in 13 to 26 percent of 
patients compared to three percent in placebo 
groups, although no statistical significance was 
assessed. Furthermore, Kane et al16 reported 
a significant improvement from baseline with 
aboBoNT-A compared to placebo up to Day 150 
post-injection by both investigator and patient 
assessment (p=0.004 to 0.0015); the mean 
duration of response for aboBoNT-A was 94 
days and 93 days by investigator and patient 
assessment, respectively.

Further, in two placebo-controlled studies, 
aboBoNT-A efficacy was assessed up to 
approximately six months. Ascher et al38 
reported prolonged efficacy up to Day 180, 
with 31 to 38 percent of patients remaining 
responders to treatment at rest and 10 to 14 
percent at maximum frown, compared with 
seven percent and zero percent in the respective 
placebo groups, although differences were 
no longer significant. Brandt et al15 reported 
significant differences in the proportion of 
responders to treatment with aboBoNT-A 
compared with placebo at Day 120 following 
treatment, by investigator (p=0.002) and 
patient (p=0.03) assessment; at Day 180, six 
percent and seven percent of patients were 
considered responders by investigator and 
patient assessment, respectively, although this 
was not significant versus placebo.

Single-cycle comparator-controlled studies 
for aboBoNT-A in glabellar lines were identified 
with assessments up to six months in some 

FIGURE 3. Duration of action for aboBoNT-A: Last time point for which studies reported a mean or median duration 
of effect, 50 percent or more of patients responding to treatment or a significant difference versus placebo or baseline. 
Some studies were excluded from this figure as reported outcomes measures did not align with the defined measures of 
duration for comparison between studies. *One study reported a mean duration of 9 to 10 weeks across two phases.31 GL: 
glabellar lines; LCL: lateral canthal lines; FL: forehead lines; FFL: full face lines
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studies. Wilson et al35 (dose ratio 3:1:1) 
reported no significant difference in treatment 
effect between products at Day 90 following 
treatment with aboBoNT-A, onaBoNT-A, and 
incoBoNT-A (p=0.27). Lowe et al34 reported 
maintained reductions from baseline in severity 
scores following treatment with aboBoNT-A 
and onaBoNT-A at Week 16 and Week 20 
post-injection, with no significant differences 
between products at any time point. A study 
by Lowe et al43 reported sustained efficacy of 
aboBoNT-A and onaBoNT-A in 55 percent and 
90 percent of patients, respectively, at Week 
16 following treatment, and in 45 percent and 
65 percent of patients, respectively, at Week 
20, by investigator-assessment, although 
significance was not reported. Sapra et al54 
reported maintained reductions in wrinkle 
severity compared to baseline values at Week 
16 following treatment with aboBoNT-A and 
onaBoNT-A (p=0.014 vs. baseline), with no 
significant difference between products, 
although patient numbers were low (n=10). 
Similarly, Michaels et al30 showed maintained 
improvements in wrinkle severity scales for 
both aboBoNT-A and onaBoNT-A at Day 150 
post-injection (43% and 45% of patients, 
respectively). Rappl et al26 (dose ratio 3:1:1) 
showed a long duration of treatment effect 
with incoBoNT-A (121 and 146 days in men 
and women, respectively), aboBoNT-A and 
onaBoNT-A (116 to 117 days and 140 to 
141 days in men and women, respectively), 
although no significance was determined 
between treatment groups.

In two single-cycle, comparator-controlled 
studies, significant differences were observed 
between BoNT-A products. Lowe et al44 reported 
a higher proportion of responders to treatment 
with onaBoNT-A at Week 16 post-injection 
compared to aboBoNT-A (p=0.04). Additionally, 
Kassir et al32 demonstrated a significantly longer 
duration of effect with aboBoNT-A compared 
with onaBoNT-A (p<0.0001), with a mean 
difference in duration of response of 2.5 weeks 
and 27 percent of patients in the aboBoNT-A 
group remaining responders to treatment at 
Month 5 post-injection. Furthermore, a non-
randomized crossover study by De Boulle,53 in 
which previous treatment with onaBoNT-A was 
replicated using aboBoNT-A (dose converted), 
patients self-reported how effective aboBoNT-A 
was at making them look younger. Overall, 59 
percent of patients reported that aboBoNT-A 

was “effective” or “very effective” at Week 
12 post-injection and 36 percent reported 
effectiveness at Week 16. These results were 
compared to onaBoNT-A treatment at Week 
20, at which 83 percent of patient-reported 
treatment was “effective” or “very effective” 
at making them look younger (p<0.001 vs. 
aboBoNT-A at Week 16).

Five single-cycle uncontrolled studies of 
aboBoNT-A showed efficacy at assessment 
time points between four and seven months. 
Hexsel et al52 report scores for slightly to 
moderately reduced motility in the glabellar 
region following assessments on Day 112 
post-treatment. In a study by Karbassi et al21, 
the percentage of patients with no or mild 
glabellar lines at maximum frown was 72 
percent at Day 120 and 30 percent at Day 180, 
as assessed by the investigators. At rest, the 
proportion of responders was 79 percent at 
Day 120 and 14 percent at Day 180. Similarly, 
Punga et al17 reported that 17 to 28 percent 
of patients were considered responders by 
investigator assessment at maximum frown at 
Month 6, and 55 to 59 percent of patients were 
considered responders at rest. Dubina et al46 
reported maintained improvements in wrinkle 
severity at Week 24 post-injection in 50 percent 
of patients in a static state and 85 percent in 
a dynamic state, and another study by Hexsel 
et al47 also showed significant reductions 
from baseline in wrinkle severity to Week 24 
(p<0.001). Furthermore, Joseph et al48 reported 
response to treatment with a high dose (120U) 
of aboBoNT-A in some patients up to Day 210 
by both investigator and patient assessment at 
maximum frown; of the 30 patients assessed, 10 
were responders at Day 180 and four at Day 210 
by investigator assessment.

Four studies were identified in which patients 
received multiple aboBoNT-A injection cycles 
with efficacy assessments up to six months. As 
reported by Rubin et al,18 across three open-
label injections cycles, the median duration of 
effect was 88 days and a significantly greater 
proportion of patients had a two-grade 
improvement from baseline in the aboBoNT-A 
group compared to placebo (p≤0.004 
and p≤0.036 by patient and investigator 
assessment, respectively). Similarly, in a study 
by Moy et al10, the median duration of effect 
across the first three treatment cycles was 88 
days by investigator assessment and 84 days 
by patient assessment. However, in Cycles 

1 and 2, two percent and seven percent of 
patients, respectively, were considered by the 
investigators to show response to treatment 
up to 336 days. Schlessinger et al20 reported an 
overall median duration of effect of aboBoNT-A 
of 116 days by investigator assessment and 94 
days by patient self-assessment. Furthermore, 
in a two-cycle study by Ascher et al,49 the mean 
time between first and second injection was 
significantly longer for aboBoNT-A (117 days) 
compared to placebo (100 days; p=0.001), and 
15 of the 98 patients injected during the first 
injection cycle were considered responders at 
maximum frown in the aboBoNT-A group at 
Month 5.

Lateral canthal lines. A single placebo-
controlled study of aboBoNT-A for the treatment 
of lateral canthal lines was identified in which 
efficacy was assessed up to six months post-
injection. Ascher et al37 reported that 16 to 40 
percent of patients remained responders to 
treatment at maximum contraction at Week 
12 post-injection, compared with nine percent 
of patients in the placebo group (p<0.05 for 
30U and 45U aboBoNT-A groups). At Week 24 
post-injection, 8 to 16 percent of patients were 
responders to aboBoNT-A treatment, compared 
to 11 percent of patients in the placebo group 
(not significant).

Four comparator-controlled studies of 
aboBoNT-A in lateral canthal lines were 
identified. In a split-face study by Elridy et al28, 
20 percent of patients in both the aboBoNT-A 
and onaBoNT-A treatment groups showed 
regression in wrinkle severity to baseline 
appearance at Day 120 post-injection when 
assessed in a static posture. However, when 
assessed in a dynamic posture, significantly 
fewer patients receiving aboBoNT-A (20%) 
compared to onaBoNT-A (40 percent) showed 
regression to baseline wrinkle severity 
(p=0.046). Kassir et al32 (dose ratio 3:1) 
demonstrated a significantly longer duration of 
effect with aboBoNT-A compared to onaBoNT-A 
(p<0.0001), with a mean difference in duration 
of response of 1.6 weeks and 22 percent of 
patients in the aboBoNT-A group remaining 
responders to treatment at Month 5 post-
injection. Lowe et al34 (dose ratio 3:1) described 
maintained reductions from baseline values in 
severity scores at Month 6 post-injection in 28 
percent and 30 percent of patients receiving 
aboBoNT-A and onaBoNT-A, respectively, with 
no significant differences between products due 
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to small sample size (both N=2). Finally, Saybel 
et al50 (dose ratio 3:1) reported statistically 
significant differences from baseline up to 
Month 6 post-injection (p<0.05) in patients 
receiving aboBoNT-A or incoBoNT-A, assessed 
at maximum contraction. At Month 6, a 
high proportion of patients were considered 
responders to treatment (61% and 67% for 
aboBoNT-A and incoBoNT-A, respectively).

Additionally, in one uncontrolled study 
by Fabi et al,24 efficacy was demonstrated at 
Week 16 compared with baseline (p<0.001) at 
maximal contraction and at rest, and in another 
uncontrolled study by Hexsel et al,47 significant 
reductions from baseline in wrinkle severity 
were observed up to Week 16 in lateral canthal 
lines regions, although treatment effects 
were observed throughout the 24-week study 
duration.

Forehead lines. A number of comparator-
controlled studies were identified that assessed 
aboBoNT-A for the treatment of forehead lines 
at time points up to six months. In four studies, 
no significant difference was observed between 
comparators. A study by Hexsel et al42 reported a 
comparable decrease in wrinkle severity at Days 
112 and 140 following injection in the forehead 
region with aboBoNT-A and incoBoNT-A, and 
Sapra et al54 reported maintained reductions in 
wrinkle severity compared to baseline values at 
Week 16 following treatment with aboBoNT-A 
and onaBoNT-A (p=0.014 vs. baseline, no 
significant difference between products). At Day 
150 post-injection, Michaels et al30 also showed 
maintained improvements in wrinkle severity 
scales for both aboBoNT-A and onaBoNT-A (64% 
and 60% of patients, respectively). Additionally, 
De Morais et al40 (dose ratio 3:1:1) reported 
a maintained reduction from baseline of one 
point or more on a four-point forehead wrinkle 
scale in 30 percent of patients at Day 150 
post-injection in those receiving aboBoNT-A, 
onaBoNT-A, incoBoNT-A, and Chinese type A 
botulinum toxin, with mean wrinkle scores 
of 1.9, 2.0, 2.3, and 1.9, respectively, which 
were not considered significantly different 
(p=0.0528).

By contrast, three comparator-controlled 
studies demonstrated a significantly longer 
duration with aboBoNT-A compared with 
onaBoNT-A. A split-face study by Hexsel et al41 
that assessed efficacy up to Day 112 showed 
that significantly more patients had a wrinkle 
severity score of “none” or “mild” in the forehead 

region at maximum contraction with aboBoNT-A 
compared to onaBoNT-A (p<0.008). Karsai et 
al33 demonstrated a significantly longer-lasting 
effect with aboBoNT-A compared to onaBoNT-A 
by electromyography assessment of frontalis 
muscles activity following treatment at each 
time point assessed after Week 10 until Week 
20 (all p<0.001). Furthermore, Nestor et al45 
showed significantly longer median duration 
of partial, full, and complete efficacy (≥20%, 
≥33%, and ≥66% change in the difference 
between frontalis height at max elevation and 
at rest, respectively) for aboBoNT-A (160 days, 
119 days, and 63 days, respectively) compared 
to onaBoNT-A (145 days, 77 days, and 44 days, 
respectively; p=0.003 and 0.01 for full and 
complete efficacy, respectively).

In one uncontrolled study, Hexsel et al47 
reported significant reductions from baseline 
in wrinkle severity up to Week 16 in forehead 
lines, although treatment effects were observed 
throughout the study duration (24 weeks). 
In another uncontrolled study, Dubina et al46 

showed a high proportion of patients with 
improvement at Week 24 following treatment, 
as wrinkle severity was improved in 20 percent 
of patients in a static state and 60 percent and in 
a dynamic state.

Full-face lines. One comparator-controlled 
study and two uncontrolled studies reported 
overall efficacy assessments for aboBoNT-A 
treatment across multiple injections sites in 
the upper face. Lew et al51 (dose ratio 4:1) 
summarized that most patients experienced 
a duration of effect of five months following 
treatment with aboBoNT-A or onaBoNT-A, 
although exact duration was not described 
by product in order to provide a comparison. 
Kiripolsky et al31 reported a mean duration of 
effect of aboBoNT-A of 9 to 10 weeks in patients 
injected in multiple facial injection sites, as 
determined by the investigator according to 
patient need, while 11 to 19 percent of patients 
remained responders to treatment at Week 
16 post-injection. Furthermore, Farahvash et 
al22 reported that the duration of response 
of aboBoNT-A across glabellar lines, frontal 
lines, and lateral canthal lines was assessed by 
investigators to be 5 to 6 months in 19 percent 
of patients, and greater than three months in 82 
percent of patients.

 
DISCUSSION

Many studies in this review were designed to 

gain approval from relevant regulatory agencies 
for aboBoNT-A use in aesthetic indications, 
therefore, their primary objective was not 
focused on demonstrating fast onset or duration 
of action. Nonetheless, this systematic literature 
review indicates that aboBoNT-A has a median 
onset of efficacy of 2 to 3 days, with efficacy 
observed within 24 hours in some studies, as 
primarily recorded in patient diaries post-
injection, and a longer duration of action (3–6 
months across studies) than the current labeled 
minimum treatment interval (12 weeks).

This review presents evidence that 
aboBoNT-A efficacy was maintained at or 
after six months post-injection in some 
patients.15,17,21,34,37,38,46–48,50 Of these studies, three 
reported 50 percent or more of patients showing 
efficacy or statistical significance versus 
baseline at six months post-injection;46,47,50 in 
particular, at six months, Saybel et al50 reported 
61 percent of patients were responders to 
treatment (p<0.05 vs. baseline). However, of 
the placebo-controlled studies showing efficacy 
at six months, differences versus placebo 
were not significant at this time point.15,37,38 
A Phase III study of a new ready-to-use liquid 
formulation of aboBoNT-A reported onset 
within three days in 60 percent of patients and 
a duration of up to six months in five percent 
(vs. placebo) by investigator assessment 
(p=0.0441) and 27 percent (p=0.0036) by 
patient self-assessment.55 Furthermore, a recent 
real-world study of satisfaction with twice-
yearly aboBoNT-A injections reported that 75 
percent of patients were satisfied with aesthetic 
outcome at six months post-injection and 37 
percent had a one-grade improvement from 
baseline in investigator-assessed glabellar line 
severity at this time point.56

Onset and duration of action of BoNT-A 
products can depend on individual patient 
factors, such as muscles targeted, injection 
technique, reconstitution method and storage 
following reconstitution, post-injection 
procedure, and inter-patient variation in muscle 
mass, which is influenced by factors such as age 
and sex.5 As patients age and their skin laxity 
increases, the interplay between superficial 
fibers of the corrugator and their insertion 
into overlying skin might be affected, leading 
to changes in efficacy in older patients over 
time.57,58

Field et al8 hypothesized the rationale for 
prolonged duration of effect with aboBoNT-A. 
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Their study assessed the quantity and light 
chain activity of BoNT-A in the three main 
commercially available BoNT-A products: 
aboBoNT-A, onaBoNT-A, and incoBoNT-A. 
The mean (±standard deviation) 150kDa 
BoNT-A content per vial measured by 
enzyme-linked immunosorbent assay was 
2.69ng (±0.03)/500U vial aboBoNT-A, 0.90ng 
(±0.03)/100U vial onaBoNT-A, and 0.40ng 
(±0.01)/100U vial incoBoNT-A. For clinical 
relevance, investigators quantified the amount 
of 150kDa BoNT-A in FDA-approved glabellar 
lines doses: 0.27ng aboBoNT-A (50U), 0.18ng 
onaBoNT-A (20U), and 0.08ng incoBoNT-A 
(20U); these data were also calculated for 
therapeutic indications.8 Field et al also 
assessed enzymatic light chain activity of the 
three products using an EndoPep assay. This 
was reported as light chain activity per ng of 
neurotoxin, and results showed no significant 
difference between products, meaning that 
the activity of 150kDa neurotoxin molecules 
were consistent across products. Together, the 
results of the Field et al study revealed that 
a greater amount of 150kDa neurotoxin, and 
thus a higher concentration of active light 
chain, are delivered with the FDA-approved 
dose of aboBoNT-A compared to other currently 
approved BoNT-A products.

The results of the study by Field et al are 
reflected in the clinical postulates set out by 
Nestor et al in their 2017 paper.7 Nestor et 
al noted firstly that all BoNT-A products act 
identically, with the same mechanism of action, 
reflected in the similar light chain activity 
demonstrated by Field et al.7,8 The second 
postulate explained that clinical effects of 
BoNT-A products are dependent on the kinetic 
relationship between active neurotoxin and 
receptors at the neuromuscular junction, where 
molecular potency is defined as the number of 
active 150kDa molecules available for binding.7 
This, in turn, determines the clinical effect 
of BoNT-A as increased molecular potency, 
in other words, a greater concentration of 
active neurotoxin being delivered to target 
muscles, will allow for a greater amount of 
bound receptors at the neuromuscular junction 
between motor neurons and the given muscle.7 
This high rate of saturation, as noted in the third 
postulate by Nestor et al,7 might determine 
efficacy, rate of onset, and duration of action of 
the BoNT-A product and could therefore explain 
the fast onset of response and long duration 

of effect of aboBoNT-A observed in the clinical 
studies discussed in this review.

Despite the high quantity of active BoNT-A 
in aboBoNT-A, it has a safety profile similar 
to that of other BoNT-A products in terms of 
incidence rate and type and severity of adverse 
events.60 Several studies over the past decade 
have demonstrated the safety and tolerability of 
aboBoNT-A in aesthetic indications. A systematic 
review of safety of aboBoNT-A for aesthetic 
use reported that across the identified Phase 
III and extension studies in glabellar lines, no 
serious treatment-emergent adverse events 
had occurred that were considered treatment-
related.61 In particular, Cohen et al62 assessed 
the long-term safety of repeat treatments with 
aboBoNT-A in both fixed-unit and variable-
dosing settings in an open-label study of 1,415 
patients over 24 months. In this study, no 
new safety issues were identified with repeat 
cycles of aboBoNT-A; in fact, the incidence of 
treatment-emergent adverse events remained 
constant or decreased across repeat treatment 
cycles, with most adverse events being mild or 
moderate in severity.62

In clinical practice, retreatment intervals 
with aboBoNT-A should be considered on an 
individual patient basis, and, based on the 
studies discussed in this systematic literature 
review, as few as two injections per year could 
be optimal in a number of patients, benefiting 
both the patient and their physician. 
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TABLE 1. Time to onset of effect 

STUDY Brandt 200915 Kane 200916 Karbassi 201821 Kassir 201332 Moy 200910

INDICATION Glabellar lines (N=158) Glabellar lines (N=816) Glabellar lines (N=104)
Glabellar rhytids and lateral canthal 
lines (N=93)

Glabellar lines (N=1,200)

STUDY 
DESIGN

Prospective, randomized, 
double-blind, placebo-
controlled, parallel-group, 
Phase III trial

Phase III, double-blind, 
placebo-controlled trial

Uncontrolled; cross-sectional, 
descriptive study

Comparator; prospective, comparative, 
triple-blinded, single-center, 
randomized, internally controlled 
clinical trial

Uncontrolled; Phase III, open-label 
study

TREATMENT AboBoNT-A 50U (n=105)
Placebo (n=53)

Women received 
aboBoNT-A 50, 60, or 70U; 
men received aboBoNT-A 
60, 70, or 80U

AboBoNT-A 45 to 60U (10 to 20U 
per injection point)

Glabellar:
•	 AboBoNT-A 20U
•	 OnaBoNT-A 8U

Lateral canthal lines:
•	 AboBoNT-A 30U
•	 OnaBoNT-A 10U

AboBoNT-A 50U, per cycle

MUSCLE  
TARGET

Five injection points across 
the glabellar region

Procerus, corrugator, lateral 
corrugator/orbicularis

Corrugator muscles
Glabellar: corrugator supercilii muscles
Crow’s feet: lateral canthus muscle

Glabellar area

MEASURE OF 
ONSET

First diary day (Days 1–7) 
that a patient responded 
‘‘yes’’ to the question, 
‘‘Since being injected, have 
you noticed any effect on 
the appearance of your 
glabellar lines?’’

Onset of response was 
defined as the first day 
a patient indicated a 
response in the diary

Glabellar Line Severity Score 
(0=none, 1=mild, 2=moderate, 
and 3=severe glabellar lines) 
assessed at rest and maximum 
frown (photographic assessment). 
Responders were defined as 
patients with none or mild 
glabellar lines

Time to improvement of wrinkles 
(onset), reported by the patient

Patients completed a diary card on 
Days 1–7 of each treatment cycle. 
Onset of effect was identified as the 
first day a patient responded “yes” to 
the question, “Since being injected 
have you noticed any effect on the 
appearance of your glabellar lines?”

DAY OF FIRST 
ASSESMENT

Day 1 Day 1 Day 1 Day 1 Day 1

RESULTS 
RELEVANT TO 
ONSET

Median time to onset:
•	 AboBoNT-A 50U: 3 days
•	 Placebo: 15 days

AboBoNT-A group: on 
Day 1, 15% of subjects 
responded “yes” to diary 
question for assessing 
onset; 35% of subjects 
reported an onset of effect 
within 48 hours

Response to aboBoNT-A 
was reported as early as 
24 hours. Median time to 
onset time was four days. 
Exact values were not 
reported.

Average time to response onset 
(stabilized and static frown lines) 
was 24–48 hours:

•	 Response within 48 hours: 
87.5%

•	 Response after 48 hours, but 
within one week: 12.5%

Percentage of patients reporting 
improvement of wrinkles in the 
glabellar area on Days 1, 2, 3, 4, and 5:

•	 AboBoNT-A: 28%, 59%, 85%, 
89%, and 100%, respectively

•	 OnaBoNT-A: 17%, 37%, 70%, 
87%, and 100%, respectively

Response was quicker with aboBoNT-A, 
mean difference 0.52 days (p<0.0001).

Percentage of patient reporting 
improvement of wrinkles in the lateral 
canthal lines area on Days 1, 2, 3, 4, 
and 5:

•	 AboBoNT-A: 19%, 54%, 80%, 
90%, and 100%, respectively

•	 OnaBoNT-A: 13%, 39%, 68%, 
88%, and 100%, respectively

Response was quicker with aboBoNT-A, 
mean difference 0.33 days (p=0.0025)

Onset of effect, cumulative 
proportion of patients reporting 
onset during the first week post-
injection (range across cycles 1–5; 
values are estimated from figure):

•	 Day 1: 21–25%
•	 Day 2: 36–47%
•	 Day 3: 52–64%
•	 Day 4: 68–79%
•	 Day 5: 83–86%
•	 Day 6: 88–93%
•	 Day 7: 93–95%

Median time to onset was 3 days for 
all cycles.

SPONSOR Medicis Aesthetics, Inc. Medicis Aesthetics, Inc. Not specified Study center Medicis Pharmaceutical Corp.
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TABLE 1 (continued). Time to onset of effect

STUDY Nestor 201111 Punga 201617 Rubin 200918 Schlessinger 201119

INDICATION Frontalis lines (N=20) Glabellar lines (N=62) Glabellar lines (N=311) Glabellar lines (N=300)

STUDY 
DESIGN

Comparator; randomized, double-blind, split 
face versus onaBoNT-A

Uncontrolled; multicenter, randomized, 
comparative study of aboBoNT-A at 2 injection 
volumes

Randomized, double-blind, 
placebo-controlled after 2 to 3 
cycles of open-label aboBoNT-A

Subset analysis of four multicenter, 
double-blind, placebo-controlled, 
Phase III studies

Only results of Study 718 are 
presented here (other studies 
in this paper are reported 
independently)

TREATMENT
AboBoNT-A 25U (5U in each injection point)
OnaBoNT-A 10U (2U in each of five injection 
points)

AboBoNT-A 50U
Injection volumes 0.05mL (n=30) and 0.1mL 
(n=32) per injection point

AboBoNT-A 50U
AboBoNT-A 50U (n=200)
Placebo (n=100)

MUSCLE  
TARGET

Contralateral sides of frontalis Procerus and corrugator muscles Glabellar region Glabellar region

MEASURE OF 
ONSET

Onset of effect was assessed using the frontalis 
activity measurement standard 4-point scale 
from 0 (none) to 3 (severe).

Frontalis activity measurement standard 
definitions for “initial onset,” “partial onset,” and 
“complete onset” were 20%, 33%, and 66% 
change in the difference between frontalis 
height at max elevation and at rest, respectively.

Wrinkle severity at maximum frown using 5-grade, 
validated scale performed both live and by a 
blinded independent evaluator.

Compound muscle action potential using 
electroneurography at one site.

Patient-reported onset of effect by response to the 
question: “Since being injected, have you noticed 
any effect on the appearance of your glabellar 
lines?” until the response was “yes.”

Patients filled out a diary card on 
the first 7 days of each treatment 
cycle to document the onset of 
effect.

Time to onset based on patient 
self-assessment from diary entries 
completed Days 1–7 post-
treatment.

DAY OF FIRST 
ASSESMENT

Day 1 Day 1 Day 1 Day 1

RESULTS 
RELEVANT TO 
ONSET

Cumulative proportion of patients with “initial 
onset” at 6h, 12h, 18h, 24h, Day 2, Day 3, Day 4 
(values estimated from figure, and taken from 
text):

•	 AboBoNT-A: 10%, 70%, 90%, 95%, 100%, 
100%, and 100%, respectively.

•	 OnaBoNT-A: 0%, 5%, 20%, 40%, 90%, 
95%, and 100%, respectively.

Cumulative proportion of patients with “full 
onset” at 6h, 12h, 18h, 24h, Day 2, Day 3, Day 4, 
Day 5, and Day 6 (values estimated from figure, 
and taken from text):
•	 AboBoNT-A: 0%, 25%, 70%, 70%, 

95%, 95%, 95%, 100%, and 100%, 
respectively.

•	 OnaBoNT-A: 0%, 0%, 20%, 20%, 40%, 
80%, 90%, 95%, and 100%, respectively.

Cumulative proportion of patients with 
“complete onset” at 24h, Day 2, Day 3, Day 4, 
Day 5, and Day 6 (values estimated from figure, 
and taken from text):
•	 AboBoNT-A: 10%, 45%, 60%, 70%, 80%, 

and 95%, respectively.
•	 OnaBoNT-A: 0%, 10%, 35%, 35%, 55%, 

and 80%, respectively.

Percentage of patients showing a ≥1-grade 
improvement in wrinkle severity at maximum 
frown on Days 1, 3, and 7 (investigator 
assessment):

•	 AboBoNT-A 0.05mL: 50%, 77%, and 93%, 
respectively

•	 AboBoNT-A 0.1mL: 53%, 94%, and 94%, 
respectively.

Change in compound muscle action potential 
amplitude as a percentage of baseline values 
(100%) at Days 1 and 3 (Day 7 not specified):

•	 AboBoNT-A 0.05mL: 79.5%, and 54.8%, 
respectively.

•	 AboBoNT-A 0.1mL: 69.5% and 44.1%, 
respectively. 

Patient-reported onset of effect:
•	 AboBoNT-A 0.05mL: within 3 days in 76.7% 

of patients.
•	 AboBoNT-A 0.1mL: within 3 days in 93.7% 

of patients.

All patients experienced a response within 7 days.

Median time to onset across 
treatment cycles was 3 days.

No further details of onset were 
described.

Median day of onset of response 
for aboBoNT-A was Day 2.
Cumulative percentage of 
responders at Days 1, 2, 3, 4, 5, 6, 
and 7 were:

•	 AboBoNT-A: 32.5%, 55.0%, 
74.0%, 85.5%, 87.5%, 89.0%, 
and 90%, respectively

•	 Placebo: 3.0%, 4.0%, 4.0%, 
4.0%, 5.0%, 7.0%, and 9.0%, 
respectively

SPONSOR Medicis Aesthetics Inc. (research grant) Galderma (supply of equipment and product) Medicis Aesthetics, Inc. Medicis Aesthetics, Inc.



E68
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  December 2020 • Volume 13 • Number 12

R E V I E W

TABLE 1 (continued). Time to onset of effect

STUDY Farahvash 200722 Michaels 201230 Rappl 201326 Schlessinger 201420

INDICATION Glabellar lines, frontal lines, and lateral 
canthal lines (N=115)

Forehead, glabellar, and periorbital wrinkles (N=53) Glabellar lines (N=180) Glabellar lines (N=1,415)

STUDY 
DESIGN

Uncontrolled; single-arm prospective 
study

Comparator; prospective, randomized, double-blind, 
split-face study versus onaBoNT-A

Comparator; randomized, double-
blind, single-center, comparator-
controlled (onaBoNT-A and 
incoBoNT-A)

Uncontrolled; multicenter, open-label 
extension study

TREATMENT
Average units per site per injection: 
glabella 90U, forehead 150U, lateral 
canthus 76U

AboBoNT-A 62.5U
OnaBoNT-A 25U

Total dose administered:
•	 IncoBoNT-A 21U (n=60)
•	 OnaBoNT-A 21U (n=59)
•	 AboBoNT-A 63U (n=60)

AboBoNT-A 50U fixed dose, or based on 
muscle mass (women: 50, 60, or 70U; 
men: 60, 70, or 80U)

MUSCLE  
TARGET

Corrugators, frontalis, lateral 
orbicularis oculi

Forehead frown lines, the glabellar area, and lateral 
canthal lines

Procerus

Left and right medial corrugators

Left and right lateral corrugators

Glabellar region

MEASURE OF 
ONSET

Wrinkle improvement was assessed 
on a scale ranging from 0 (no 
improvement) to 3 (significant 
improvement), evaluated by 
investigators based on pre- and post-
injection photographs.

Fitzpatrick wrinkle grading scale (0=absence of 
wrinkles to 3=deep furrow of >3mm in depth, at 0.5 
grade intervals)

VISIA computerized wrinkle grading system and 
eyebrow height during first week post-injection

Forehead, glabellar and periorbital wrinkles were also 
graded on individual scales.

Merz 5-point scale (decrease of 
≥1 point from baseline)

Patient-reported day of onset recorded 
in a diary

DAY OF FIRST 
ASSESMENT

Day 2 (36, 48, and 72 hours post-
injection)

Day 2 Day 2 Not specified

RESULTS 
RELEVANT TO 
ONSET

Magnitude of change on improvement 
scale was not described.

Onset of improvement was reported 
to occur in all patients, according to 
anatomic site, by 48–72 hours post-
injection.

Average eyebrow height decreased from Day 0 to Day 
2, peak improvement was observed at Day 7. Results 
were similar between aboBoNT-A and onaBoNT-A.

Average Fitzpatrick scores for forehead, glabellar and 
periorbital wrinkles all showed a notable decrease 
from Day 0 to Day 2, with peak improvements at 
Day 7.

VISIA average overall number of wrinkles decreased 
substantially from Day 0 to Day 2, with peak 
improvements observed as soon as Day 4.

No statistically significant differences were observed 
between aboBoNT-A and onaBoNT-A.

Median time to onset:
Male (n=27):

•	 AboBoNT-A: 5.93 days
•	 IncoBoNT-A: 3.36 days
•	 OnaBoNT-A: 5.89 days

Female (n=152):
•	 AboBoNT-A: 5.32 days
•	 IncoBoNT-A: 3.02 days
•	 OnaBoNT-A: 5.29 days 

Treatment identity  
(p<0.0001) and sex (p=0.02) 
were significant predictors of time 
to onset.

Median time to onset of effect across 
cycles when categorized according to sex:

•	 Women: 2–4 days
•	 Men: 2–5 days

No difference between dose groups or 
treatment cycles.

SPONSOR None None
Not specified. Editorial assistance 
funded by Merz.

Medicis
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TABLE 1 (continued). Time to onset of effect

STUDY Yu 201227 Kiripolsky 201131 Karsai 200733

INDICATION Lateral canthal lines (N=90) Facial rhytides (N=185) Forehead wrinkles (N=26)
STUDY 
DESIGN

Comparator; randomized, double-blind, split-face study 
versus onaBoNT-A

Uncontrolled; retrospective, single-site, two-phase 
study

Comparator; randomized, double-blind, split-face 
study

TREATMENT AboBoNT-A 30U
OnaBoNT-A 10U

Phase I:
•	 AboBoNT-A 10U/0.1mL saline, average dose 

93.7U across injected muscles
Phase II:

•	 AboBoNT-A 12U/0.1mL saline, average dose 
99.6U across injected muscles

AboBoNT-A 36U (right side of forehead)
OnaBoNT-A 12U (left side of forehead)

MUSCLE  
TARGET Orbicularis oculi

According to patient need: lateral canthal lines, 
depressor anguli oris, frontalis, glabella, nasalis, 
mentalis, and platysmal bands

Frontalis muscle

MEASURE OF 
ONSET

Maximal contraction was live-graded by the investigator 
using a validated 5-point photographic scale (Merz 
Aesthetic Scale).

Response was defined as an improvement of ≥1 scale 
point.

Efficacy as measured by questionnaire in the clinic 
and during telephone follow ups.

Electromyography of frontalis muscle activity at 
maximum voluntary contraction

DAY OF FIRST 
ASSESMENT Day 2

Not specified; retrospective questionnaire 
completed from one week post-injection

Day 3–4 (0.5 weeks)

RESULTS 
RELEVANT TO 
ONSET

Mean change from baseline for onset of action at maximal 
contraction at Days 2, 4, and 6 (investigator’s assessment):

•	 AboBoNT-A: 1.33, 1.90, and 2.31, respectively
•	 OnaBoNT-A: 1.25, 1.71, and 2.21, respectively

For each product, p<0.001 at Days 2, 4, and 6.
Between products, p=0.02 at Day 4 and 6, in favor of 
aboBoNT-A.

Mean change from baseline for onset of action at rest at Days 
2, 4, and 6 (investigator assessment):

•	 AboBoNT-A: 0.94, 1.21, and 1.66, respectively
•	 OnaBoNT-A: 0.89, 1.26, and 1.71, respectively

For each product, p<0.001 versus baseline at Days 2, 4, and 6.
Between products, p=0.03 at Day 2, in favor of aboBoNT-A.

Mean change from baseline for onset of action at maximal 
contraction at Days 2, 4, and 6 (participant assessment):

•	 AboBoNT-A: 1.25, 1.66, and 2.15, respectively
•	 OnaBoNT-A: 1.10, 1.46, and 2.01, respectively

For each product, p<0.001 at Days 2, 4, and 6.
Between products, p=0.034 at Day 4, in favor of aboBoNT-A.

Mean change from baseline for onset of action at rest at Days 
2, 4, and 6 (participant assessment):

•	 AboBoNT-A: 0.85, 1.16, and 1.60, respectively
•	 OnaBoNT-A: 0.80, 1.17, and 1.58, respectively

For each product, p<0.001 versus baseline at Days 2, 4, and 6.
Between products, no significant differences were observed.

Mean (SD) time to response onset:
•	 Phase I: 3.7 (3.1) days
•	 Phase II: 3.1 (1.9) days

Electromyography of frontalis muscle activity at 
baseline, Week 0.5 and Week 1 (estimated from line 
graph):

•	 AboBoNT-A: 83µV, 45µV, and 34µV, respectively
•	 OnaBoNT-A: 78µV, 47µV, and 30µV, respectively

Maximal responses at Week 2 for reference:
•	 AboBoNT-A: 27µV
•	 OnaBoNT-A: 22µV

SPONSOR None None None
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TABLE 1 (continued). Time to onset of effect

STUDY Wilson 201635 Lowe 201034 Ascher 201823 Elridy 201728

INDICATION Glabellar rhytides (N=73) Lateral canthal lines (N=5, Study 3) Glabellar lines (N=176) Lateral canthal lines (N=40)

STUDY 
DESIGN

Comparator; randomized, double-blind, 
prospective study versus incoBoNT-A and 
onaBoNT-A

Comparator; 3-part study: 
•	 Studies 1 and 2 were double-blind 

randomized studies
•	 Study 3 was a treatment comparison, 

non-placebo study
Only Study 3 relevant to onset

Randomized, multicenter, double-
blind, placebo and comparator 
(aboBoNT-A) controlled study of new 
abobotulinumtoxinA solution for 
injection (ASI)

Comparator; randomized, single-blind, split-
face study versus onaBoNT-A

TREATMENT
AboBoNT-A 60U (n=25)
OnaBoNT-A 20U (n=23)
IncoBoNT-A 20U (n=25)

Study 3 (n=5, split-face):
•	 AboBoNT-A 48U
•	 OnaBoNT-A 16U

Placebo (n=35)
ASI 20U (n=36)
ASI 50U (n=35)
ASI 75U (n=35)
AboBoNT-A 50U (n=35)

AboBoNT-A 15U (n=20)
OnaBoNT-A 6U (n=20)

MUSCLE  
TARGET

Corrugator and procerus muscles Study 3: bilateral lateral canthal lines
Procerus, corrugator, and lateral 
corrugator/orbicularis muscle

Three injection points across the canthal 
region (orbicularis oculi)

MEASURE OF 
ONSET

Horizontal strain reduction measured 
via digital image correlation software 
(ARAMIS)

Study 3: A photographic computerized 
wrinkle evaluation system, VISIA, was 
used to evaluate the severity of lateral 
canthal lines at smile.

Four-point glabellar line severity scale. 
Response defined as a score of none (0) 
or mild (1) (all subjects were moderate 
[2] or severe [3] at baseline) by 
investigator and subject assessment

An improvement of ≥1 grade on a 5-point 
severity scale (Merz Validated Grading Scale 
for lateral canthal lines); assessed at Day 7 
using digital photographs taken in static and 
dynamic postures

DAY OF FIRST 
ASSESMENT

Day 4 Day 5 Day 8 (baseline, pretreatment, was Day 1) Day 7

RESULTS 
RELEVANT TO 
ONSET

Percentage strain reduction at Day 4 
post-injection:

•	 AboBoNT-A: 39.4%
•	 OnaBoNT-A: 42.1%
•	 IncoBoNT-A: 19.8% 

Strain reduction was significantly greater 
for aboBoNT-A versus incoBoNT-A 
(p=0.04) and for onaBoNT-A versus  
incoBoNT-A (p=0.02), but no difference 
was observed for aboBoNT-A versus 
onaBoNT-A (p=0.77).

Percentage change from baseline in 
lateral canthal lines severity, assessed 
by photographic computerized line 
measurement at Day 5 post-injection:

•	 AboBoNT-A: 74%
•	 OnaBoNT-A: 60% 

Values were estimated from figure.

Proportion of responders at Day 8 (7 
days post-injection)

Investigator’s live assessment:
•	 AboBoNT-A 50U: 57.1%
•	 ASI 20, 50, and 70U: 77.8–82.9%
•	 Placebo: 0.0%

Subject self-assessment:
•	 AboBoNT-A 50U: 57.1%
•	 ASI 20, 50 and 70U: 65.7–74.3%
•	 Placebo: 2.9%

Percentage of patients with improvement of 
≥1 grade at Day 7 (static posture):

•	 AboBoNT-A: 100%
•	 OnaBoNT-A: 100%
•	 p=1.000 

Percentage of patients with improvement of 
≥1 grade at Day 7 (dynamic posture):

•	 AboBoNT-A: 100%
•	 OnaBoNT-A: 60%
•	 p=0.005

SPONSOR The Center for Human Appearance at the 
University of Pennsylvania

Not specified Ipsen None
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TABLE 1 (continued). Time to onset of effect
STUDY Fabi 201324 Heckmann 200136 Mahmoud 201629 Monheit 200725

INDICATION Lateral canthal rhytides (N=40) Glabellar or frontal lines (N=30) Lateral canthal lines (N=10) Glabellar lines (N=373)

STUDY 
DESIGN

Uncontrolled; two-center, 
prospective, evaluator-blinded, 
open-label, randomized, split-face, 
comparative study (one vs. three 
injection sites)

Uncontrolled; prospective, single-arm 
study

Uncontrolled; prospective, randomized, 
split-face comparative study (injection vs. 
topical application)

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

TREATMENT

Total dose: AboBoNT-A 72U (36U on 
each side of the face)
Administered through a single 
injection on one side, and 3 injection 
points on the other

AboBoNT-A 60U in glabellar lines (across 
5 points)
AboBoNT-A 60U in frontal lines (across 
6 points)

AboBoNT-A 50U injection
AboBoNT-A 50U topical application

AboBoNT-A 20U (n=91)
AboBoNT-A 50U (n=93)
AboBoNT-A 75U (n=95)
Placebo (n=94)

MUSCLE  
TARGET

Lateral orbital/canthal area Frontal and glabellar regions Lateral canthal lines area
Procerus, corrugator supercilii, and 
orbicularis muscles

MEASURE OF 
ONSET

Maximal contraction of lateral 
periocular rhytides measured by a 
blinded investigator using a 4-point 
photographic scale (0=no wrinkles; 
1=mild wrinkles; 2=moderate 
wrinkles; 3=severe wrinkles)

Computer-assisted measurements of brow 
mobility were used to measure muscular 
paralysis.

Five-point photonumeric rating scale, 
assessed by two independent, blinded, 
dermatologists

Investigator’s live assessment of glabellar 
lines, at maximum frown and at rest; each 
scale comprised 4 photographs graded 
0–3: Grade 0=none, Grade 1=mild, Grade 
2=moderate, or Grade 3=severe

DAY OF FIRST 
ASSESMENT

Day 7 Day 7 Day 7 Day 7

RESULTS 
RELEVANT TO 
ONSET

Reduction from baseline in 
investigator-assessed wrinkle score 
at maximal contraction at Day 7:

•	 Single injection point: -1.25
•	 Three injection points: -1.33

Reduction in investigator-assessed 
wrinkle score at rest at Day 7:

•	 Single injection point: -1.14
•	 Three injection points: -1.25

Brow position after frontal injections at 
Day 7, relative to pretreatment average 
values (100%):

•	 Position (distance in relation to the 
pupil): 97%

•	 Mobility (maximal brow height 
when deliberately raising the 
brows): 44%

Values are estimated from manuscript 
figure

Brow position after glabellar injections at 
Day 7, relative to pretreatment average 
values (100%):

•	 Brow-to-brow distance (in relation 
to the pupil): 113%

•	 Maximal frown: 7% 

Results indicate reductions in brow 
mobility from frontal injections and 
reduced frowning after glabellar 
injections within 7 days.
Patients reported observed muscular 
relaxation as early as 2 days post-injection

Statistical assessment at 1 week compared 
with baseline (dynamic state):

•	 AboBoNT-A injection: p=0.004
•	 AboBoNT-A topical application: 

p=1.000
 
No statistical difference was observed 
for either technique when wrinkles were 
assessed in a static state.

Response rates at Day 7 statistically 
significant compared with placebo for all 
aboBoNT-A doses (20U, 50U, and 75U; all 
p<0.001)

SPONSOR Medicis Not specified None

This study was a Phase II FDA investigation 
and was supported by funds from Ipsen 
Biopharm Limited and Inamed Corporation. 
Each of the authors was a paid investigator 
for the study by the sponsoring companies.
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TABLE 2. Duration of response—single-cycle, placebo-controlled studies
STUDY Ascher 200937 Ascher 200438 Ascher 201823 Brandt 200915

INDICATION Lateral canthal lines (N=220) Glabellar lines (N=119) Glabellar lines (N=176) Glabellar lines (N=158)

STUDY DESIGN Multicenter, randomized, double-blind, 
parallel-group, placebo-controlled study

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

Phase II, randomized, multicenter, 
double-blind, placebo and active 
comparator (aboBoNT-A) controlled 
study of new abobotulinumtoxinA 
solution for injection (ASI)

Prospective, randomized, double-
blind, placebo-controlled, parallel-
group, Phase III trial

TREATMENT

Total dose administered:
•	 AboBoNT-A 15U (n=42)
•	 AboBoNT-A 30U (n=37)
•	 AboBoNT-A 45U (n=40)
•	 Placebo (n=43)

Total dose administered: AboBoNT-A 25U 
(n=34)

•	 AboBoNT-A 50U (n=34)
•	 AboBoNT-A 75U (n=34)
•	 Placebo (n=17)

Placebo (n=35)
ASI 20U (n=36)
ASI 50U (n=35) 
ASI 75U (n=35)
AboBoNT-A 50U (n=35)

AboBoNT-A 50U (n=105)
Placebo (n=53)

MUSCLE  
TARGET

Lateral canthal lines
Procerus and depressor supercilii and two 
injection points in the inner first and second 
thirds of each corrugator

Procerus, corrugator, and lateral 
corrugator/orbicularis muscle

Five injection points across the 
glabellar region

MEASURE OF 
DURATION

Percentage of responders, defined as 
improvement in severity of lateral canthal 
lines from moderate or severe (Grade 2 
or 3) at baseline to none or mild (Grade 
0 or 1) on both sides at maximum smile. 
Assessed by independent panel based 
on standardized photographs, and 
investigator assessed.

Percentage of responders defined as patients 
with grade 0 or 1 glabellar line (standardized 
severity scale of 0=none to 3=severe) at 
rest, as determined from standardized digital 
photographs.

Four-point glabellar line severity scale. 
Response defined as a score of none (0) 
or mild (1) (all subjects were moderate 
[2] or severe [3] at baseline) by 
investigator and subject assessment.

Responders at maximum from 
by investigator (severity grade of 
none [0] or mild [1] on a 4-point 
photographic glabellar line severity 
scale) assessment.

Subject self-assessment was also 
performed on a 4-point categorical 
scale of 0 (no wrinkles), 1 (mild 
wrinkles), 2 (moderate wrinkles), 3 
(severe wrinkles).

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Weeks 12, 16, 20, 24 Days 90 and 180 Day 85 and 113 Day 90, 120, 150, and 180

RESULTS 
RELEVANT TO 
DURATION

Percentage of responses at maximum smile 
(independent panel-assessed) at Week 12, 
16, 20, and 24: 

•	 aboBoNT-A 15U: 16%, 16%, 8%, and 
8%, respectively

•	 aboBoNT-A 30U: 40%, 23%, 21%, 
16%, respectively

•	 aboBoNT-A 45U: 37%, 20%, 10%, and 
16%, respectively

•	 Placebo: 9%, 7%, 2%, and 11%, 
respectively 

p<0.05 versus placebo for aboBoNT-A 30U 
and 45U at Week 12

Percentage of responses at maximum smile 
(investigator-assessed) at Week 12, 16, 20, 
and 24: 

•	 aboBoNT-A 15U: 25%, 6%, 0%, and 
0%, respectively

•	 aboBoNT-A 30U: 29%, 23%, 14% and 
11%, respectively

•	 aboBoNT-A 45U: 29%, 13%, 5%, and 
4%, respectively

•	 Placebo: 2%, 0%, 0%, and 2% 
respectively 

p≤0.01 versus placebo for all aboBoNT-A 
doses at Week 12

Values derived from figure

Percentage of responders at rest 
(investigator-assessed) at Day 90 and 180: 

•	 AboBoNT-A 25U: 64.3% and 34.5%, 
respectively

•	 AboBoNT-A 50U: 75.9% and 31.0%, 
respectively

•	 AboBoNT-A 75U: 72.4% and 37.9%, 
respectively

•	 Placebo: 6.7% and 6.7%, respectively

p<0.001 versus placebo for all aboBoNT-A 
doses at Day 90 

Percentage of responders at maximum frown 
(investigator-assessed) at Day 90 and 180:

•	 AboBoNT-A 25U: 32.1% and 13.8%, 
respectively

•	 AboBoNT-A 50U: 48.3% and 13.8%, 
respectively

•	 AboBoNT-A 75U: 51.7% and 10.3%, 
respectively

•	 Placebo: 0% and 0%, respectively 

p<0.016 versus placebo for all aboBoNT-A 
doses at Day 90

Proportion of responders at Day 85 
and 113:

Investigator’s live assessment: 
•	 AboBoNT-A 50U: 52.9% and 

31.4%, respectively
•	 ASI 20, 50 and 70U: 48.5–75.0% 

and 22.2–55.9%, respectively
•	 Placebo: 0.0% at both time 

points

Subject self-assessment:
•	 AboBoNT-A 50U: 52.9%, and 

28.6%, respectively
•	 ASI 20, 50 and 70U: 48.5–75.0% 

and 36.1–52.9%, respectively
•	 Placebo: 0.0% at both time 

points

Percentage of responders at 
maximum frown (investigator’s 
assessment) at Day 90, 120, 150 
and 180:

•	 AboBoNT-A 50U: 46.4%, 
24.2%, 9.5%, and 6.3%, 
respectively

•	 Placebo: 6.4%, 4.1%, 2.2%, 
and 0.0%, respectively

p<0.001 at Day 90 and p=0.002 
at Day 120

Percentage of responders at 
maximum frown (subject self-
assessment) at Day 90, 120, 150, 
and 180: 

•	 AboBoNT-A 50U: 39.2%, 
20.2%, 8.3%, and 7.3%, 
respectively

•	 Placebo: 6.4%, 6.1% 4.4%, 
and 8.7%, respectively

p<0.001 at Day 90 and p=0.03 at 
Day 120

SPONSOR Ipsen, Ltd Beaufour Ipsen Pharma SAS Ipsen Medicis Aesthetics, Inc.
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TABLE 2 (continued). Duration of response—single-cycle, placebo-controlled studies
STUDY Kane 200916 Monheit 200725 Rzany 200639

INDICATION Glabellar lines (N=816) Glabellar lines (N=373) Glabellar lines and central forehead wrinkles (N=221)

STUDY DESIGN Phase III, double-blind, placebo-controlled trial
Randomized, double-blind, multicenter, placebo-
controlled study

Multicenter, double-blind, placebo-controlled, 
randomized, 16-week trial

TREATMENT
AboBoNT-A (n=544) or placebo (n=272)
Women received aboBoNT-A 50, 60, or 70U
Men received aboBoNT-A 60, 70, or 80U

AboBoNT-A 20U (n=91)
AboBoNT-A 50U (n=93)
AboBoNT-A 75U (n=95)
Placebo (n=94)

AboBoNT-A 30U, 3 injections (n=73)
Placebo, 3 injections (n=37)
AboBoNT-A 50U, 5 injections (n=73)
Placebo, 5 injections (n=38)

MUSCLE  
TARGET

Procerus, corrugator, lateral corrugator/orbicularis Procerus, corrugator supercilii, and orbicularis muscles
Medial corrugator muscles and procerus muscle
In Study Arm 2 (aboBoNT-A 50U), 2 cranial sites covering 
part of the frontalis muscle

MEASURE OF 
DURATION

Live assessment by a blinded evaluator and patient 
self-assessment at maximum frown using the 
4-point Glabellar Line Severity Score.

Responders were defined as patients with a score 
of 2 or 3 at baseline and a score of 0 or 1 following 
injection.

Investigator’s live assessment of glabellar lines, at 
maximum frown and at rest. Each scale comprised four 
photographs graded 0 to 3: Grade 0=none, Grade 1=mild, 
Grade 2=moderate, or Grade 3=severe; responder was 
defined as a participant who had a rating of 0 or 1.

Number (rate) of responders on a 4-point standardized 
clinical scale (0=no wrinkles; 1=mild wrinkles; 
2=moderate wrinkles; and 3=severe wrinkles), using 
standardized digital photographs, by a committee of 4 
investigators

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Days 90, 120, and 150 Day 90 and 120 Week 16

RESULTS 
RELEVANT TO 
DURATION

Kaplan-Meier estimates for the probability of being 
a responder at Day 90, 120 and 150 (investigator 
assessment): 

•	 AboBoNT-A: 0.603, 0.383, and 0.155, 
respectively. 

•	 Placebo: 0.007, 0.004, and 0.004, respectively.

Mean (SD) duration of response:
•	 AboBoNT-A: 94.0 (49.2) days
•	 Placebo: 3.3 (14.9) days
•	 p<0.001 

Kaplan-Meier estimates for the probability of 
being a responder at Day 90, 120 and 150 (subject 
assessment):

•	 AboBoNT-A: 0.606, 0.387, and 0.157, 
respectively

•	 Placebo: 0.026, 0.018, and 0.015, respectively 

Mean (SD) duration of response:
•	 AboBoNT-A: 92.8 (50.9) days
•	 Placebo: 5.6 (23.4) days
•	 p<0.001

Proportion of responders at maximum frown 
(investigator’s assessment): 

•	 AboBoNT-A 20U: significant versus placebo up to Day 
90 (p=0.004)

•	 AboBoNT-A 50U and 75U: 26% and 27%, respectively 
at Day 120

•	 Significant versus placebo for all time points (up to 
Day 120; p<0.001 for all comparisons)

•	 Some patients assessed as having no decline in 
benefit at maximum frown on Day 120: AboBoNT-A 
20U, n=3; aboBoNT-A 50U, n=8; aboBoNT-A 75U, 
n=7 

Proportion of responders at rest (investigator’s 
assessment):

•	 p≤0.001 to 0.01 for all comparisons of aboBoNT-A 
(20U, 50U, and 75U) versus placebo 

Proportion of responders at maximum frown (patient 
assessment):

•	 AboBoNT-A 20U: 20% at Day 120. p<0.001 up to Day 
90, p=0.005 at Day 120

•	 AboBoNT-A 50U and 75U: 42% and 51%, 
respectively. p<0.001 versus placebo at all time 
points (up to Day 120) 

Some patients assessed as having no decline in benefit 
at maximum frown on Day 120: AboBoNT-A 20U, n=2; 
aboBoNT-A 50U, n=7; aboBoNT-A 75U, n=12

Proportion of patients with a score of 0 and 1 at 
maximum frown at Week 16 post-injection:

•	 AboBoNT-A 30U: 0% and 13.2%, respectively
•	 Placebo (3 injections): 0% and 2.9%, respectively
•	 AboBoNT-A 50U: 1.4% and 26.0%, respectively
•	 Placebo (five injections): 0% and 2.6%, 

respectively

Proportion of patients with a score of 0 and 1 at rest at 
Week 16 post-injection:

•	 AboBoNT-A 30U: 17.6% and 64.7%, respectively
•	 Placebo (3 injections): 5.7% and 45.7%, 

respectively
•	 AboBoNT-A 50U: 13.7% and 65.8%, respectively
•	 Placebo (5 injections): 0% and 73.7%, respectively

SPONSOR Medicis Aesthetics
This study was a Phase II FDA investigation and was 
supported by funds from Ipsen Biopharm Limited and 
Inamed Corporation.

Ipsen Pharma

AboBoNT-A, abobotulinumtoxinA; incoBoNT-A, incobotulinumtoxinA; onaBoNT-A, onabotulinumtoxinA.
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TABLE 3. Duration of response—single-cycle, comparator studies
STUDY De Boulle 200853 De Morais 201240 Elridy 201728 Hexsel 201241

INDICATION Glabellar lines and lateral canthal lines (N=40)
Hyperdynamic forehead 
lines (N=12)

Lateral canthal lines (N=40) Forehead wrinkles (N=58)

STUDY DESIGN Non-randomized, open-label, cross-over study
Intra-individual controlled study, 
randomized, double-blind, split-face pilot 
study

Randomized, single-blind, split-face study 
versus onaBoNT-A

Prospective, single-center, double-blind, 
randomized clinical trial versus onaBoNT-A

TREATMENT
Previous treatment with onaBoNT-A was 
replicated using aboBoNT-A using a 1:2.5 dose 
conversion ratio

AboBoNT-A, 51 Speywood units
OnaBoNT-A, incoBoNT-A and CBTX-A, 17 
mouse Units

AboBoNT-A 15U (n=20)
OnaBoNT-A 6U (n=20)

Group A:
•	 AboBoNT-A 4U on one side of the 

forehead
•	 OnaBoNT-A 2U on the contralateral 

side
Group B:

•	 AboBoNT-A 5U on one side of the 
forehead

•	 OnaBoNT-A 2U on the contralateral 
side

MUSCLE  
TARGET

Glabellar area, alone or in conjunction with the 
lateral canthal lines and/or forehead area

Frontalis muscle, including lower portions 
where fibers overlap with glabella complex

Three injection points across the canthal 
region (orbicularis oculi)

Frontalis muscle

MEASURE OF 
DURATION

Patient-reported efficacy for making them look 
younger, more rested or less stressed (4-point 
scale, from ineffective to very effective)

Proportion of patients scored mild or absent 
on a 4-point forehead wrinkle scale (4-point 
scale: absent, mild, moderate, severe) from 
digital photographs

Duration of improvement was defined as 
the duration taken until the regression of 
improvement to baseline. Assessed on a 
scale from 0–4:

•	 0: No improvement
•	 1: Regression by the first follow-up 

session (Day 7)
•	 2: Regression by the second follow-

up session (Day 30)
•	 3: Regression by the third follow-up 

session (Day 120)
•	 4: No regression until the third 

follow-up session (Day 120)
Assessment was made on digital 
photographs in both static and dynamic 
postures

Wrinkle severity scores (4-point scale) were 
assessed

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Weeks 12 and 16 (aboBoNT-A) versus Week 20 
(onaBoNT-A)

Day 150 Day 120 Day 112

RESULTS 
RELEVANT TO 
DURATION

Proportion of patients reporting “effective” or 
“very effective” in making them look younger: 

•	 AboBoNT-A Week 12 and 16: 59% and 
36%, respectively

•	 OnaBoNT-A Week 20: 83% (p≤0.001 
versus aboBoNT-A Week 16) 

Proportion of patients reporting “effective” or 
“very effective” in making them look rested: 

•	 AboBoNT-A Week 12 and 16: 65% and 
39%, respectively

•	 OnaBoNT-A Week 20: 90% (p≤0.001 
versus aboBoNT-A Week 16) 

Proportion of patients reporting “effective” 
or “very effective” in making them look less 
stressed: 
•	 AboBoNT-A Week 12 and 16: 56%, and 

33%, respectively
•	 OnaBoNT-A Week 20: 83% (p≤0.001 

versus aboBoNT-A Week 16)

Mean forehead wrinkle scales at maximum 
frown of the frontalis muscle at Day 150: 

•	 AboBoNT-A: 1.85
•	 OnaBoNT-A: 2.0
•	 IncoBoNT-A: 2.3
•	 CBTX-A: 1.85

A reduction from baseline of ≥1 point was 
shown in 30% of patients at Day 150.

There was no statistically significant 
difference between treatment in the 
maintenance of improvement (p=0.528).

Percentage of patients with regression to 
baseline at Day 120 (static posture): 

•	 AboBoNT-A: 20%
•	 OnaBoNT-A: 20%
•	 p=1.000

Percentage of patients with regression to 
baseline at Day 120 (dynamic posture): 

•	 AboBoNT-A: 20%
•	 OnaBoNT-A: 40%
•	 p=0.046

Investigator-assessed wrinkle severity score 
by number of patients assessed as none/
mild/moderate/severe at Day 112: 

Group A at rest:
•	 AboBoNT-A: 8, 17, 1, and n/a, 

respectively
•	 OnaBoNT-A: 9, 16, 1, and n/a, 

respectively
Group B at rest:

•	 AboBoNT-A: 8, 19, 1, and n/a, 
respectively

•	 OnaBoNT-A: 7, 20, 1, and n/a, 
respectively

Group A at maximum contraction:
•	 AboBoNT-A: 2, 7, 13, and 4, 

respectively
•	 OnaBoNT-A: 2, 7, 13, and 4, 

respectively
Group B at maximum contraction:

•	 AboBoNT-A: 2, 15, 8, and 3, 
respectively

•	 OnaBoNT-A: n/a, 12, 13, and 3 
respectively

Significant difference in Group B at 
maximum contraction (p<0.008) in favor 
of aboBoNT-A.

SPONSOR Allergan Not Specified None
Ipsen (research grant to the Brazilian Center 
for Studies in Dermatology)
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TABLE 3 (continued). Duration of response— single-cycle, comparator studies
STUDY Hexsel 201542 Karsai 200733 Kassir 201332 Lew 200251

INDICATION Forehead wrinkles (N=80) Forehead wrinkles (N=26)
Glabellar rhytids and lateral canthal lines 
(N=93)

Facial wrinkle lines (N=20)

STUDY DESIGN Prospective, double-blind, randomized, 
multicenter study versus incoBoNT-A

Randomized, double-blind, split-face 
study

Prospective, comparative, triple-blinded, 
single-center, randomized, internally 
controlled clinical trial

Comparative, randomized study of 
aboBoNT-A and onaBoNT-A

TREATMENT

AboBoNT-A 30U on one side of the forehead 
and incoBoNT-A 12U on the other

Patients were randomized to which side 
received which product

AboBoNT-A 36U (right side of forehead)

OnaBoNT-A 12U (left side of forehead)

Glabellar: 
•	 AboBoNT-A 20U 
•	 OnaBoNT-A 8U

Lateral canthal lines: 
•	 AboBoNT-A 30U
•	 OnaBoNT-A 10U

AboBoNT-A 20U/0.1cm3 (n=6)
OnaBoNT-A 5U/0.1cm3 (n=14)

MUSCLE  
TARGET

10 injection points (5 on each side) across 
the forehead region

Frontalis muscle
Glabellar: corrugator supercilii muscles
Crow’s feet: lateral canthus muscle

Lateral canthal area, glabellar 
area, forehead, nasal dorsum, and 
nasolabial fold

MEASURE OF 
DURATION

Wrinkle severity scale (none/mild/
moderate/severe) at rest and at maximum 
voluntary contraction of the frontalis muscle

Electromyography of frontalis muscle 
activity at maximum voluntary 
contraction

Evaluator-assessed duration of activity 
by complete return of muscle activity at 
the follow-up visit

Response defined as an improvement of 
≥1 grade on a 4-point scale, at maximal 
contraction

Grade of facial wrinkles evaluated on 
a scale from 0 to 4

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Day 112 and 140 Weeks 13–20 (weekly) Month 3, 4, and 5 Follow up at 6–12 months

RESULTS 
RELEVANT TO 
DURATION

Number of patients with a severity score of 
none/mild/moderate/severe at rest (N=80): 

AboBoNT-A:
•	 Day 112: 17, 40, 17, and 2, 

respectively
•	 Day 140: 8, 35, 27, and 7, respectively 

IncoBoNT-A:
•	 Day 112: 16, 40, 18, and 2, 

respectively
•	 Day 140: 8, 34, 28, and 7, respectively

Percentage of patients with a severity score 
of none/mild/moderate/severe at maximal 
contraction:

AboBoNT-A:
•	 Day 112: 1, 32, 28, and 15, 

respectively
•	 Day 140: 1, 14, 36, and 26, 

respectively
IncoBoNT-A:

•	 Day 112: 1, 34, 26, and 15, 
respectively

•	 Day 140: 1, 15, 33, and 28, 
respectively 

No significant difference between products 
at any time point

Electromyography of frontalis muscle 
activity at baseline, Weeks 13, 16, and 20 
(estimated from line graph):

•	 AboBoNT-A: 32µV, 39µV, and 47µV, 
respectively

•	 OnaBoNT-A: 45µV, 54µV, and 63µV, 
respectively

p<0.001 for aboBoNT-A versus 
onaBoNT-A from Week 10 until Week 20, 
showing a longer lasting effect. 

Maximal responses at Week 2 for 
reference: 

•	 AboBoNT-A: 27µV
•	 OnaBoNT-A: 22µV

Percentage of responders in the glabellar 
area at Month 3, 4, and 5:

•	 AboBoNT-A: 98%, 83%, and 27%, 
respectively

•	 OnaBoNT-A: 98%, 48%, and 2%, 
respectively

Response was longer with aboBoNT-A, 
mean difference 2.5 weeks (p<0.0001)

Percentage of responders in the lateral 
canthal lines area at Month 3, 4, and 5:

•	 AboBoNT-A: 100%, 65%, and 22%, 
respectively

•	 OnaBoNT-A: 98%, 47%, and 0%, 
respectively

Response was longer with aboBoNT-A, 
mean difference 1.6 weeks (p<0.0001)

Mean corrective effect:
•	 AboBoNT-A: 64.3%
•	 OnaBoNT-A: 72.7%

Most common duration of effective 
response was five months.

n=5 patients had a duration of >6 
months (product not specified)

SPONSOR Not specified None Study center Not specified
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TABLE 3 (continued). Duration of response—single-cycle, comparator studies
STUDY Lowe 201034 Lowe 200543 Lowe 200644

INDICATION Glabellar lines and lateral canthal lines (N=60, Study 1; 
N=5, Study 3)

Glabellar lines  (N=30) Glabellar lines (N=62)

STUDY DESIGN

Three-part study: 
•	 Studies 1 and 2 were double-blind randomized 

studies
•	 Study 3 was a treatment comparison, non-placebo 

study

Results from Study 2 were not relevant to duration.

Parallel-group, double-blind, randomized, pilot study versus 
onaBoNT-A

Double-blind, randomized, parallel-group 
study of onaBoNT-A versus aboBoNT-A

TREATMENT

Study 1: 
•	 AboBoNT-A 75U (n=30)
•	 OnaBoNT-A 30U (n=30)

Study 3 (n=5, split-face):
•	 AboBoNT-A 48U
•	 OnaBoNT-A 16U

AboBoNT-A 50U
OnaBoNT-A 20U
Patient numbers by treatment group were not provided.

AboBoNT-A 50U (n=29)
OnaBoNT-A 20U (n=30)

MUSCLE  
TARGET

Study 1: Glabellar region
Study 3: Bilateral lateral canthal lines

Procerus and corrugator muscles Procerus muscle and corrugator muscle

MEASURE OF 
DURATION

Study 1: Investigator-assessed Facial Wrinkle Severity 
(score for upper facial lines at maximum contraction, 
where none=0, mild lines=1, moderate lines=2, and 
severe lines=3).

Study 3: A photographic computerized wrinkle 
evaluation system, VISIA, was used to evaluate the 
severity of lateral canthal lines at smile.

Investigator-assessed severity of glabellar lines at maximum 
frown, rated as none, mild, moderate, or severe (blinded 
photographic assessment). Patients with ratings of none or mild 
were considered responders.

Patient evaluation of global improvement used the following 
rating scale: complete improvement (100%), substantial 
improvement (75%), definite improvement (50%), some 
improvement (25%), unchanged, slight worsening (25%), 
moderate worsening (50%), and marked worsening (75%)

Investigator-assessed improvement of 
≥1 grade in glabellar line severity (none, 
mild, moderate, or severe) at maximum 
contraction (photographic assessment). 
Incidence of patients with a score of none or 
mild at maximum contraction and incidence 
of relapse (return to baseline severity at 2 
consecutive visits) were also assessed.

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Study 1: Week 16 and 20
Study 3: Month 6

Weeks 16 and 20 Week 16

RESULTS 
RELEVANT TO 
DURATION

Facial wrinkle severity score for glabellar lines at Week 
16 and 20:

•	 AboBoNT-A: 2.40 and 2.60, respectively
•	 OnaBoNT-A: 2.60 and 2.74, respectively

(Baseline value in both groups was 3.0) 

No significant differences were observed between 
products at any time point. 

Values estimated from figure

Percentage change from baseline in lateral canthal lines 
severity, assessed by photographic computerized line 
measurement at Month 6 post-injection: 

•	 AboBoNT-A: 28%
•	 OnaBoNT-A: 30%

Values estimated from figure

Proportion of patients remaining relapse-free at Week 16 and 20: 
•	 AboBoNT-A: 55% and 45%, respectively
•	 OnaBoNT-A: 90% and 65%, respectively

Values estimated from figure 

Relapse was not defined. 

Proportion of responders by photographic examination at 
maximum frown at Week 16 and 20: 

•	 AboBoNT-A: 14% and 7%, respectively
•	 OnaBoNT-A: 20% and 13%, respectively

Values estimated from figure 

Patient evaluation of improvement in glabellar lines at Week 16 
and 20:

•	 AboBoNT-A: 8% and 14%, respectively
•	 OnaBoNT-A: 33% and 27%, respectively

Patients with ≥1-grade improvement at 
Week 16:

•	 AboBoNT-A: 28%
•	 OnaBoNT-A: 53%

p=0.04 in favor of onaBoNT-A

Patients with a score of none or mild at 
Week 16 at maximum contraction:

•	 AboBoNT-A: 10%
•	 OnaBoNT-A: 23%

No significant difference 

Incidence of relapse by Week 16:
•	 AboBoNT-A: 40%
•	 OnaBoNT-A: 23%

SPONSOR Not specified Allergan, Inc. Allergan, Inc. (research grant)
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TABLE 3 (continued). Duration of response—single-cycle, comparator studies
STUDY Michaels 201230 Nestor 201145 Rappl 201326

INDICATION Forehead, glabellar and periorbital wrinkles (N=53) Frontalis lines (N=20) Glabellar lines (N=180)

STUDY DESIGN Prospective, randomized, double-blind, split-face study 
versus onaBoNT-A

Randomized, double-blind, split face versus onaBoNT-A
Randomized, double-blind, single-center, 
comparator-controlled (onaBoNT-A and 
incoBoNT-A)

TREATMENT AboBoNT-A 62.5U
OnaBoNT-A 25U

AboBoNT-A 25U (5U in each injection point) OnaBoNT-A 10U (2U 
in each of 5 injection points)

Total dose administered:
•	 21U incoBoNT-A (n=60)
•	 21U onaBoNT-A (n=59)
•	 63U aboBoNT-A (n=60)

MUSCLE  
TARGET

Forehead frown lines, the glabellar area, and lateral 
canthal lines

Contralateral sides of frontalis
Procerus
Left and right medial corrugators
Left and right lateral corrugators

MEASURE OF 
DURATION

Fitzpatrick wrinkle grading scale (0, absence of wrinkles 
to 3, deep furrow of ≥3mm in depth; at 0.5 grade 
intervals)

VISIA computerized wrinkle grading system and eyebrow 
height during first week post-injection

Forehead, glabellar and periorbital wrinkles were also 
graded on individual scales

Duration of effect was assessed using the frontalis rating scale 
4-point scale from 0 (none)-3 (severe) as well as frontalis 
activity measurement defined in terms of percentage change in 
frontalis muscle activity determined by measuring the difference 
between the height of the frontalis at maximum elevation and 
at rest. Measurements and calculations were performed by a 
blinded assistant investigator.

Partial efficacy (≥1-point change in frontalis rating scale scores 
or 20% change in frontalis activity measurement standard), 
full efficacy (≥2-point change in frontalis rating scale scores 
or 33% change in frontalis activity measurement standard and 
complete efficacy (3-point change in frontalis rating scale scores 
or ≥66% change in frontalis activity measurement standard) 
were recorded.

Time to return to baseline muscle activity 
(video assessment)

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Days 90, 105 120, 135, and 150 Days 90, 105, 120, 135, 150, 165, 180, 195, and 210 Study visits at days 90, 120, 150, and 180

RESULTS 
RELEVANT TO 
DURATION

Percentage of patients showing improvement at Days 90, 
120, and 150 in the forehead region:

•	 AboBoNT-A: 75%, 74%, and 64%, respectively
•	 OnaBoNT-A: 72%, 68%, and 60%, respectively 

Percentage of patients showing improvement at Days 90, 
120, and 150 in the glabellar region:

•	 AboBoNT-A: 60%, 54%, and 43%, respectively
•	 OnaBoNT-A: 56%, 41%, and 45%, respectively 

Percentage of patients showing improvement at Days 90, 
120, and 150 in the periorbital region:

•	 AboBoNT-A: 49%, 32%, and 28%, respectively
•	 OnaBoNT-A: 43%, 26%, and 34%, respectively 

No statistically significant differences were observed 
between aboBoNT-A and onaBoNT-A. 

Average Fitzpatrick scores for forehead, glabellar and 
periorbital regions, as well as Visia average score for 
overall number of wrinkles did not return to baseline 
values by Day 150.

Median duration of partial, full and complete efficacy by frontalis 
rating scale assessment:

•	 AboBoNT-A: 160 days, 119 days, and 63 days, respectively
•	 OnaBoNT-A: 145 days, 77 days, and 44 days, respectively 

p=0.003 and p=0.01 in favor of aboBoNT-A for full and complete 
efficacy, respectively
 
Median duration of patient, full and complete efficacy by 
frontalis activity measurement standard assessment:

•	 AboBoNT-A: 105 days, 103 days and 72 days, respectively
•	 OnaBoNT-A: 99 days, 87 days, and 56 days, respectively 

p=0.006, p=0.003, and p=0.01 in favor of aboBoNT-A for 
partial, full, and complete efficacy, respectively.

Median duration of treatment effect
Male patients (n=27):

•	 AboBoNT-A: 115.81 days
•	 IncoBoNT-A: 121.14 days
•	 OnaBoNT-A: 116.61 days

Female patients (n=152):
•	 AboBoNT-A: 139.69 days
•	 IncoBoNT-A: 146.12 days
•	 OnaBoNT-A: 140.65 days

Sex was the primary predictor of treatment 
duration (p<0.0001). Treatment identity 
had only a small influence (p=0.0735). 

Eight subjects (aboBoNT-A, n=2; 
incoBoNT-A, n=4; onaBoNT-A, n=2) showed 
an effect at day 180.

SPONSOR None Medicis Aesthetics Inc. (research grant)
Not specified. Editorial assistance funded 
by Merz.
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TABLE 3 (continued). Duration of response—single-cycle, comparator studies
FIRST AUTHOR Sapra 201754 Saybel 201550 Wilson 201635

INDICATION Glabellar, forehead and periorbital wrinkles 
(N=10)

Lateral canthal lines (N=20) Glabellar rhytides (N=73)

STUDY DESIGN
Single-blind, split-face, randomized study of 
intradermal and intramuscular injections of 
aboBoNT-A and onaBoNT-A

Randomized, rater-blinded, split-face study
Randomized, double-blind, prospective study 
versus incoBoNT-A and onaBoNT-A

TREATMENT

Average doses administered:
•	 OnaBoNT-A 76.5U (n=5; intradermal 

at Week 0, 50U; intramuscular at Week 
2, 26.5U)

•	 AboBoNT-A 189.5U (n=5; intradermal 
at Week 0, 125U; intramuscular at Week 
2, 64.5U)

AboBoNT-A 27U (left side)
IncoBoNT-A 9U (right side)

AboBoNT-A 60U (n=25)
OnaBoNT-A 20U (n=23)
IncoBoNT-A 20U (n=25)

MUSCLE  
TARGET

Glabellar, forehead, periorbital, perioral, and 
cheek regions (muscles not specified)

Orbicularis oculi Corrugator and procerus muscles

MEASURE OF 
DURATION

Blinded-evaluator assessment of wrinkle 
severity using post-treatment photographs 
taken using VISIA Complexion Analysis 
System, Vectra® 3D imaging software, and a 
handheld digital camera

Investigator assessment of wrinkles on a 5-point Merz 
Aesthetic Scale (0=no wrinkles; 1=mild wrinkles; 
2=moderate wrinkles; 3=severe wrinkles; 4=very severe 
wrinkles), using standardized photographs. Response was 
defined as a ≥1-point improvement from baseline.

Patient self-assessment of wrinkle severity on a 9-point 
global assessment scale from -4 (very strong worsening of 
lateral canthal lines) to +4 (very strong improvement of 
lateral canthal lines).

Horizontal strain reduction measured via digital 
image correlation software (ARAMIS)

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Week 16 Month 4 and 6 Day 90

RESULTS 
RELEVANT TO 
DURATION

Median change in wrinkles in the forehead 
region at Week 16: 

•	 Overall: -0.67 (p=0.014 vs. baseline)
•	 AboBoNT-A: -0.67
•	 OnaBoNT-A: -0.67

Median change in wrinkles in the glabellar 
region at Week 16: 

•	 Overall: -0.67 (p=0.014 vs. baseline)
•	 AboBoNT-A: -0.11
•	 OnaBoNT-A: -0.11

Median change in wrinkles in the periorbital 
region at Week 16:

•	 Overall: -0.44
•	 AboBoNT-A: -1.0
•	 OnaBoNT-A: -1.0

No significant differences between products

Merz Aesthetic Score at maximum contraction at Month 4 
and Month 6:

•	 AboBoNT-A: 1.26 and 1.88, respectively
•	 IncoBoNT-A: 1.23 and 1.84, respectively

All scores were p<0.05 versus baseline

Proportion of responders at maximum contraction at Month 
4 and Month 6:

•	 AboBoNT-A: 83% and 61%, respectively
•	 IncoBoNT-A: 83% and 67%, respectively

Merz Aesthetic Score at rest at Month 4 and Month 6:
•	 AboBoNT-A: 0.50 and 1.00, respectively
•	 IncoBoNT-A: 0.50 and 0.90, respectively 

All scores were p<0.05 versus baseline.

Proportion of patients reporting moderate, significant, and 
very significant improvement in wrinkle severity:

•	 AboBoNT-A Month 4: 78%, 5%, and 11%, respectively
•	 AboBoNT-A Month 6: 61%, 11%, and 0%, respectively
•	 IncoBoNT-A Month 4: 83%, 11%, and 6%, respectively
•	 IncoBoNT-A Month 6: 56%, 11%, and 0%, respectively

Percentage strain reduction at Day 90 post-
injection:

•	 AboBoNT-A: 38.4%
•	 OnaBoNT-A: 43.5%
•	 IncoBoNT-A: 25.3%

No significant differences were observed between 
toxins at this time point (p=0.27).

SPONSOR None
Merz Pharmaceuticals GmbH (funding for editorial 
assistance, full funding not described).

The Center for Human Appearance at the 
University of Pennsylvania
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TABLE 4. Duration of response—single cycle, uncontrolled studies
STUDY Fabi 201324 Farahvash 200722 Hexsel 200952 Dubina 201346

INDICATION Lateral canthal rhytides (N=40)
Glabellar lines, frontal lines and lateral 
canthal lines (N=115)

Glabellar wrinkles (N=105) Glabellar and forehead lines (N=20)

STUDY DESIGN

Uncontrolled (two-center, prospective, 
evaluator-blinded, open-label, randomized, 
comparative, split-face study [one vs. three 
injection sites]) 

Uncontrolled (single-arm prospective 
study)

Uncontrolled, randomized, multicenter, 
blinded study

Split-face, randomized controlled trial

TREATMENT

Total dose: 
•	 AboBoNT-A 72U (36U on each side of 

the face)

Administered through a single injection on 
one side, and three injection points on the 
other.

Average units per site per injection:
•	 Glabella: AboBoNT-A 90U
•	 Forehead: AboBoNT-A 150U
•	 Lateral canthus: AboBoNT-A 76U

AboBoNT-A 50U

Patients were randomized to 3 groups, 
each receiving injections diluted at 
15 days, 8 days, and 8 hours prior to 
injections

AboBoNT-A, up to 65U

AboBoNT-A, up to 65U + hyaluronic acid 
filler, up to 1mL

MUSCLE  
TARGET

Lateral orbital/canthal area
Corrugators, frontalis, lateral orbicularis 
oculi

Corrugators and procerus muscles Bilateral forehead and glabella

MEASURE OF 
DURATION

Maximal contraction of lateral periocular 
rhytides measured by a blinded investigator 
using a 4-point Photographic scale (0=no 
wrinkles; 1=mild wrinkles; 2=moderate 
wrinkles; 3=severe wrinkles).

Wrinkle improvement was assessed on a 
scale ranging from 0 (no improvement) 
to 3 (significant improvement), evaluated 
by investigators based on pre- and post-
injection photographs

Investigator-, patient- and specialist-
assessed motility of the treated area 
using a four-point qualitative scale 
(1, unaltered; 2, slightly reduced; 3, 
moderately reduced; 4, very reduced), 
at each visit.

Glabellar wrinkles were rated on a 4-point 
scale. 

Forehead wrinkle ratings on a 5-point 
scale. Photographs were rated by two 
blinded dermatologists. 

A 1-point improvement was considered 
improved and a >1-point improvement 
was markedly improved. 

Assessments were made for dynamic (lines 
induced by contraction) and static (lines 
persisting at rest) wrinkles.  

Patient evaluation of improvement 
compared with baseline in wrinkle look 
and feel were also reported

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Day 120 (Week 16) Months 3, 4, 5, 6, and 7 Day 112 Week 24

RESULTS 
RELEVANT TO 
DURATION

Reduction from baseline in investigator-
assessed wrinkle score at Day 120:

•	 Magnitude of change values were not 
stated, but all values were significant 
compared with baseline (p<0.001) for 
single and three-point injections at 
maximal contraction and at rest

Degree of wrinkle improvement from 
baseline at Month 3, 4, and 5 (n=108):

•	 1 (minimal response): 38.9%, 29.6%, 
and n/a, respectively.

•	 2 (moderate response): 31.5%, 
15.7%, and 17.6%, respectively

•	 3 (significant response): 11.1%, 2.8%, 
and 2.8%, respectively 

Duration of response, as assessed by the 
investigators (n=108):

•	 No response: 2.8%
•	 2 to 3 months: 14.8%
•	 3 to 4 months: 33.3%
•	 4 to 5 months: 29.6%
•	 5 to 6 months: 19.4% 

As noted by authors, all benefit was gone 
by Month 7.

Average motility scores at Day 112 for 
injections reconstituted at 8 hours, 8 
days, and 15 days prior to injection:

•	 Investigator-assessed: 2.2, 2.5, and 
2.7, respectively

•	 Patient-assessed: 2.1, 2.3, and 2.5, 
respectively

•	 Specialist-assessed: 2.3, 2.4, and 
2.7, respectively

Percentage of patients improved and 
markedly improved at Week 24 in the 
aboBoNT-A only group (dermatologist 
assessment):

•	 Forehead (static): 50% and 10%, 
respectively

•	 Forehead (dynamic): 85% and 30%, 
respectively

•	 Glabellar (static): 20% and 5%, 
respectively

•	 Glabellar (dynamic): 60% and 25%, 
respectively

Percentage of patients who reported an 
improvement from baseline at Week 24 
in the aboBoNT-A only group (patient 
assessment):

•	 Forehead, look: 50%
•	 Forehead, feel: 45%
•	 Glabellar, look: 50%
•	 Glabellar, feel: 60%

SPONSOR Medicis None
Ipsen (research grant to the Brazilian 
Center for Studies in Dermatology)

Medicis Aesthetics Inc. (research grant)
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TABLE 4 (continued). Duration of response—single cycle, uncontrolled studies
STUDY Hexsel 201347 Joseph 201648 Karbassi 201821

INDICATION Full-face wrinkles (N=90) Glabellar lines (N=30) Glabellar lines (N=104)

STUDY DESIGN Prospective, single-center, randomized, open-label study of full-
face injections of three different doses of aboBoNT-A

Investigator-initiated, prospective, multicenter, 
open-label study

Uncontrolled (cross sectional, descriptive 
study)

TREATMENT

Group 1 (n=26):
•	 AboBoNT-A 120 to 165U

Group 2 (n=29):
•	 AboBoNT-A 166 to 205U

Group 3 (n=30):
•	 AboBoNT-A 206 to 250U

AboBoNT-A 120U (equal doses into 5 injection sites)
AboBoNT-A 45–60U (10–20U per injection 
point)

MUSCLE  
TARGET

Upper face:
•	 Lateral canthal lines (periorbital) wrinkles
•	 Glabella lines
•	 Forehead wrinkles

Middle face:
•	 Lower eyelid
•	 Nasal wrinkles
•	 Malar wrinkles

Lower face
•	 Perioral wrinkles
•	 Asymmetric smile or gummy smile
•	 Cellulitic chin
•	 Marionette lines

Corrugators and procerus muscle Corrugator muscles

MEASURE OF 
DURATION

Clinical 0–3 scoring for glabellar frown lines, photonumeric atlas 
for the assessment of lateral canthal lines severity and Forehead 
Wrinkle Severity scales were used for wrinkle assessment in these 
areas.

Investigator’s assessment at maximum frown using 
a 4-point categorical assessment at each time point 
following treatment compared with the baseline 
assessment. Subject satisfaction was also assessed.

Glabellar Line Severity Score (0 stands for 
none, 1 for mild, 2 for moderate, and 3 for 
severe glabellar lines) assessed at rest and 
maximum frown (photographic assessment). 
Responders were defined as patients with 
none or mild glabellar lines.

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Weeks 16, 20, and 24
Day 90, 120, 150, 180, 210, 240, 270, and 300 (or 
end-of-study, whichever was soonest)

Day 120 and 180

RESULTS 
RELEVANT TO 
DURATION

Estimated mean values of forehead wrinkle severity assessment 
scores at Week 16, 20 and 24 post-injection:

•	 Group 1: 1.8, 2.3, and 2.5, respectively (baseline: 2.4)
•	 Group 2: 2.2, 2.5, and 2.6, respectively (baseline 2.7)
•	 Group 3: 2.0, 2.3, and 2.5, respectively (baseline 2.6)

Estimated mean clinical scores for glabellar frown lines at Week 16, 
20, and 24 post-injection: 

•	 Group 1: 1.3, 1.4, and 1.7, respectively (baseline 1.9) 
•	 Group 2: 1.2, 1.4, and 1.7, respectively (baseline 2.1)
•	 Group 3: 1.1, 1.3, and 1.5, respectively (baseline 2.2) 

Estimated mean photonumerical scores for lateral canthal lines 
wrinkles severity at Week 16, 20 and 24 post-injection:

•	 Group 1: 1.5, 1.6, and 1.8, respectively (baseline 2.1)
•	 Group 2: 1.9, 2.1, and 2.1, respectively (baseline 2.4)
•	 Group 3: 1.8, 2.1, and 2.3, respectively (baseline 2.2) 

Values have been estimated from the published figures. 

Statistically significant reductions in the wrinkle scores were seen 
only at 16 weeks for forehead and lateral canthal lines wrinkles 
(all p<0.001, with no difference between the groups), although 
clinical effects were observed at Week 24. Statistically significant 
improvement was seen in glabellar lines, with results lasting 
more than 24 weeks (all p<0.001, with no difference between the 
groups).

Percentage of patients with a ≥1 grade 
improvement of glabellar lines at maximum frown 
(investigator’s assessment): 

•	 Day 90: 27/29 (93.1%)
•	 Day 120: 25/29 (86.2%)
•	 Day 150: 13/21 (61.9%)
•	 Day 180: 10/13 (76.9%)
•	 Day 210: 4/5 (80.0%)

Percentage of patients with a ≥1 grade 
improvement of glabellar lines at maximum frown 
(subject assessment):

•	 Day 90: 28/29 (96.6%)
•	 Day 120: 26/29 (89.7%)
•	 Day 150: 14/21 (66.7%)
•	 Day 180: 7/13 (53.8%)
•	 Day 210: 2/5 (40%)

Responders (percentage of patients with no or 
mild wrinkles) at Days 120 and 180:

•	 At maximum frown: 72.1% and 29.8%, 
respectively

•	 At rest: 78.8% and 14.1%, respectively

Maximum injection durability within 3, 4, and 
6 months post-injection was 82%, 52%, and 
38%, respectively.

Durability is not defined.

SPONSOR Galderma (research grant) Galderma Not specified
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TABLE 4 (continued). Duration of response—single cycle, uncontrolled studies
STUDY Kiripolsky 201131 Punga 201617

INDICATION Facial rhytides (N=185) Glabellar lines (N=62)

STUDY DESIGN Uncontrolled (retrospective, single-site, two-phase study) Multicenter, randomized, comparative study of aboBoNT-A at 2 injection volumes

TREATMENT

Phase 1: 
•	 AboBoNT-A 10U/0.1mL saline, average dose 93.7U across injected 

muscles
Phase 2:

•	 AboBoNT-A 12U/0.1mL saline, average dose 99.6U across injected 
muscles

AboBoNT-A 50U: Injection volumes 0.05mL (n=30) and 0.1mL (n=32) per injection point

MUSCLE  
TARGET

According to patient need: lateral canthal lines, depressor anguli oris, frontalis, 
glabella, nasalis, mentalis, and platysmal bands

Procerus and corrugator muscles

MEASURE OF 
DURATION

Efficacy (duration of action) as measured by questionnaire in the clinic and 
during telephone follow ups (duration of action: subjects described time from 
onset of relaxation until complete and full activity of muscle activity).

Wrinkle severity at maximum frown using 5-grade, validated scale performed both 
live and by a blinded independent evaluator. Compound muscle action potential using 
electroneurography at one site. 

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Week 16 Month 3, 4, and 6

RESULTS 
RELEVANT TO 
DURATION

Patients reporting therapeutic activity at Week 16 post-injection: 
•	 Phase 1: 10.8% (7/65 patients)
•	 Phase 2: 19.0% (11/58 patients)

Mean (SD) duration of action for all sites treated was 8.7 (4.8) weeks in Phase 1 
and 10.1 (4.5) weeks in Phase 2.

Percentage of patients showing a ≥1 grade improvement in wrinkle severity at 
maximum frown on Month 3, 4, and 6 (investigator assessment):

•	 AboBoNT-A 0.05mL: 70%, 59%, and 17%, respectively
•	 AboBoNT-A 0.1mL: 90%, 68%, and 28%, respectively

Percentage of patients showing a ≥2 grade improvement in wrinkle severity at 
maximum frown on Month 3, 4, and 6 (investigator assessment): 

•	 AboBoNT-A 0.05mL: 27%, 14%, and 0%, respectively
•	 AboBoNT-A 0.1mL: 39%, 26%, and 0%, respectively

Percentage of patients showing a ≥1 grade improvement in wrinkle severity at rest on 
Month 6 (investigator assessment):

•	 AboBoNT-A 0.05mL: 55.2%
•	 AboBoNT-A 0.1mL: 59.4%

Change in CMAP amplitude as a percentage of baseline values (100%) at Month 6:
•	 AboBoNT-A 0.05mL: 59.7%
•	 AboBoNT-A 0.1mL: 51.6%

SPONSOR None Galderma (supply of equipment and product)

AboBoNT-A, abobotulinumtoxinA; incoBoNT-A, incobotulinumtoxinA; onaBoNT-A, onabotulinumtoxinA
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TABLE 5. Duration of response —multiple cycle studies.
STUDY Ascher et al, 200549 Moy 200910

INDICATION Glabellar lines (N=100) Glabellar lines (N=1,200)

STUDY DESIGN Multicenter, randomized, placebo-controlled study followed by an open-label injection Uncontrolled (Phase III, open-label)

TREATMENT aboBoNT-A 50U (n=50)
Placebo (n=50)

AboBoNT-A 50U, per cycle

MUSCLE  
TARGET

Corrugator supercilii, depressor supercilii, and the procerus Glabellar area

MEASURE OF 
DURATION

Time between first and second injection, decided between investigator and patient

The mutual decision for the time of the second injection could be taken no earlier than 
Month 3 and no later than Month 6 after the first injection.

Responders at maximum frown (score of 0 or 1 on a standardized 4-point scale 
[0=none; 1=mild; 2=moderate; 3=severe]) for double-blind phase, and additionally 
for the open-label phase, responders at rest

A responder was defined as having a 1- to 2-point reduction in Glabellar Line 
Severity Score (e.g., reduced to 0 or 1 at maximum frown from 2 or 3 at the time 
of treatment), assessed for response at each visit.

Patients used a similar scale for self-assessment.

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Months 3, 4, 5, and 6 after double-blind injection cycle
Month 3 after open-label injection cycle

No defined assessment time points; maximum study duration was 13 months 
and retreatment intervals were a minimum of 85 days.

RESULTS 
RELEVANT TO 
DURATION

Mean (±error not defined) [median], days between first and second injection:
•	 AboBoNT-A: 117.4±4.6 [98]
•	 Placebo: 99.7±2.7 [91]
•	 p=0.001 

Cumulative % of patient receiving a second injection at Month 3, 4, 5, and 6 after 
double-blind injection: 

•	 aboBoNT-A: 58%, 68%, 92%, and 98%, respectively:
•	 Placebo: 78%, 96%, 98%, and 100%, respectively
•	 p<0.05 at Month 4, NS at other time points 

Percentage of responders at maximum frown (n=total patients with data) at Month 3, 
4, 5, and 6 after double-blind injection:

•	 AboBoNT-A: 36% (n=49), 63% (n=16), 33% (n=15), and 0% (n=0), respectively
•	 Placebo: 6% (n=49), 10% (n=11), 50% (n=2), 0% (n=0) 
•	 p<0.001 at Month 3, p=0.008 at Month 4 

Percentage of responders at maximum frown (n=total patients with data) at Month 3 
after open-label injection: 

•	 AboBoNT-A: 53% (n=47)
•	 Placebo: 46% (n=48) 

Percentage of responders at rest (n=total patients with data) at Month 3, 4, 5, and 6 
after double-blind injection:

•	 AboBoNT-A: 59% (n=49), 75% (n=16), 66% (n=15), and 0% (n=4), respectively
•	 Placebo: 12% (n=49), 9% (n=11), 50% (n=2), 0% (n=1) 
•	 p<0.001 at Month 3 and Month 4 

Percentage of responders at rest (n=total patients with data) at Month 3 after open-
label injection:

•	 AboBoNT-A: 72% (n=47)
•	 Placebo: 72% (n=48) 

Values estimated from published figures

Median duration of effect across first 3 cycles: 
•	 Investigator assessment: 88 days
•	 Patient self-assessment: 84 days

Response up to 336 days (investigator’s assessment):
•	 Cycle 1: 2%
•	 Cycle 2: 7% 
•	 Cycle 3: 32% of patients did not re-exhibit moderate/severe glabellar lines 

because response continued past the fixed study duration

SPONSOR Beaufour Ipsen SAS Medicis Pharmaceutical Corp.
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TABLE 5 (continued). Duration of response – multiple cycle studies.
STUDY Rubin 200918 Schlessinger 201420

INDICATION Glabellar lines (N=311) Glabellar lines (N=1,415)

STUDY DESIGN Randomized, double-blind, placebo-controlled after 2–3 cycles of open-label 
aboBoNT-A

Multicenter, open-label extension study

TREATMENT

Cycle A1 (and A2 if needed):
•	 AboBoNT-A 50U (n=311 A1; n=190 A2) 

Cycle B: 
•	 AboBoNT-A 50U (n=171)
•	 Placebo (n=84) 

Cycle C: 
•	 AboBoNT-A 50U (n=71)
•	 Placebo (n=71

AboBoNT-A 50U fixed dose, or based on muscle mass (women, 50, 60, or 70U; men, 
60, 70, or 80U)

MUSCLE  
TARGET

Glabellar region Glabellar region

MEASURE OF 
DURATION

Investigator and patient assessments of Glabellar Line Severity Score at maximum 
frown, and at rest.

Response was defined as a Glabellar Line Severity Score of 0 or 1 (when 2 or 3 at 
baseline).

Investigator live assessment of glabellar lines at maximum frown and at rest 
using the four-point Study Photographic Scale (0=none, 1=mild, 2=moderate, 
3=severe).

Patient self-assessment of glabellar lines at maximum frown using a static 4-point 
categorical scale.

Duration of response was defined as return to moderate or severe wrinkles based on 
investigator or patient assessment at maximum frown.

ASSESSMENT TIME 
POINTS AFTER 12 
WEEKS

Monthly from Day 30 up to Day 120 Not specified

RESULTS 
RELEVANT TO 
DURATION

During Cycle C, a statistically greater proportion of responders had a ≥2-grade 
improvement in the aboBoNT-A group versus placebo at each time point up to Day 
90:

•	 Investigator assessment: p≤0.004
•	 Patient assessment: p≤0.036

Median duration of effect was approximately 88 days before Cycle C.

Overall median duration of response: 
•	 Investigator live assessment: 116 days (range 30 to 813 days)
•	 Patient self-assessment: 94 days (range 30 to 801 days)

SPONSOR Medicis Aesthetics, Inc. Medicis

AboBoNT-A, abobotulinumtoxinA; incoBoNT-A, incobotulinumtoxinA; onaBoNT-A, onabotulinumtoxinA.


