
[ S e p t e m b e r  2 0 1 1  •  V o l u m e  4  •  N u m b e r  9 ] 4343434343434343

[ O R I G I N A L  R E S E A R C H ]

ABSTRACT
Objective: To measure and compare the duration of action of abobotulinumtoxinA and onabotulinumtoxinA. Design:

Randomized, double-blind, contralateral (split-face) study. Setting: Two United States clinical sites. Participants:
Twenty subjects with severe frontalis lines at maximum elevation. Measurements: Subjects randomly received equal
volumes of abobotulinumtoxinA or onabotulinumtoxinA (0.2mL) in five injection points on contralateral sides of the
frontalis (N=40) using a dose ratio of 2.5:1.0 (total 25U abobotulinumtoxinA:10U onabotulinumtoxinA), respectively.
Subjects were evaluated using a 4-point Frontalis Rating Scale and a new objective Frontalis Activity Measurement
Standard for 210 days using predefined endpoints for efficacy. Results: Using the Frontalis Activity Measurement
Standard, the median duration of “complete efficacy” was 72 days for abobotulinumtoxinA and 56 days for
onabotulinumtoxinA (p=0.01), “full efficacy” was 103 days for abobotulinumtoxinA and 87 days for onabotulinumtoxinA
(p<0.003), and “partial efficacy” was 105 days for abobotulinumtoxinA and 99 days for onabotulinumtoxinA (p=0.006).
Using the Frontalis Rating Scale, the median duration of “complete efficacy” was 63 days for abobotulinumtoxinA and 44
days for onabotulinumtoxinA (p=0.006), “full efficacy” was 119 days for abobotulinumtoxinA and 77 days for
onabotulinumtoxinA (p=0.005), and “partial efficacy” was 160 days for abobotulinumtoxinA and 145 days for
onabotulinumtoxinA (p=NS). Adverse events included local bruising and occasional headache, but no significant inter-
group differences. Conclusion: The contralateral Frontalis Activity Measurement Standard is well-suited for assessing the
pharmacodynamic and clinical attributes of botulinum toxin type A and can be used to measure differences in the clinical
properties of abobotulinumtoxinA and onabotulinumtoxinA. Using a dose ratio of 2.5:1.0, abobotulinumtoxinA displayed
significantly longer duration of action than onabotulinumtoxinA.  (J Clin Aesthet Dermatol. 2011;4(9):43–49.)
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The safety and effectiveness of abobotulinumtoxinA
(ABO; Dysport™, Medicis Aesthetics, Inc., Scottsdale,
Arizona; Azzalure®, Galderma Laboratories,

Lausanne, Switzerland) and onabotulinumtoxinA (ONA;
Botox® Cosmetic and Vistabel®, Allergan, Inc., Irvine,
California) for aesthetic applications is well-established.1–5

Both products share the same pharmacology and each is
indicated for the temporary improvement of moderate-to-

severe glabellar lines associated with corrugator and/or
procerus muscle activity in adult patients 65 years of age or
younger6,7; however, ABO and ONA differ with respect to
unit potency and their nontoxin protein content due to
differences in manufacturing.8,9 Therefore, each product
possesses unique pharmacodynamic properties.10 Clinical
studies have attempted to compare the effectiveness and
duration of ABO and ONA products, but lacked an objective
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system for measuring their effects on muscle activity.11–16 Due
to subjective and inconsistent assessment methods, clinical
comparisons of ABO and ONA have yielded conflicting
results.10,12,14,17–21

Few studies have specifically compared the longevity of
botulinum toxin type A (BoNTA) products. One study
compared the duration of effect of ABO and ONA using
changes in glabellar line severity at maximum contraction
as their endpoint and reported ONA had a longer duration
of effect than ABO22; however, a subsequent study by the
same investigators using the same dosing ratio of ABO and
ONA reported no difference in the longevity of these
products.23 The results of a split-face study demonstrated
ABO was superior to ONA after 30 days for the treatment
of lateral orbital rhytids.24

The Frontalis Activity Measurement Standard (FMS)
has recently been developed as a method for quantifying
onset of action and efficacy of BoNTA. Additionally,
refinements in the definitions of onset and efficiency were
proposed (see Methods).25

Using the FMS and a modified version of the 4-point
Frontalis Rating Scale (FRS),26 which rates frontalis rhytids
as none (0), mild (2), moderate (3), or severe (3) at
maximum elevation and at rest, the authors’ previous 30-

day study showed that ABO achieved a significantly earlier
initial onset of effect than ONA.27 Although the proportion
of treated frontalis sides demonstrating partial and full
efficacy was similar for both products at 30 days, the FMS
showed a significantly greater number of frontalis sides
treated with ABO achieved complete efficacy (90 vs. 75%).
The study also demonstrated that ABO was significantly
less painful on injection and that there was no apparent
difference in area of efficiency (spread). The current
objective of this ongoing study is to measure and compare
the duration of effect of ABO and ONA for an additional
180 days using the FRS and FMS.

METHODS
Subjects. The study was conducted at two United

States trial sites and enrolled 20 female subjects who were
18 to 65 years of age with severe frontalis lines at maximum
elevation. At the time of enrollment, frontalis line severity
was established by investigator assessment using a
standard 4-point photographic frontalis scale.26 Enrollment
criteria required the frontalis to be relatively symmetrical
at rest and maximum elevation as evaluated by the FMS. 

Exclusion criteria included the following: an inability to
significantly lessen the severity of frontalis lines by

Figures 1A and 1B. Partial effect, Frontalis Activity Measurement Standard. (A) Proportion of subjects maintaining partial effect. Based on FMS
scores, the median duration of partial effect was 105 days for the sides treated with ABO vs. 99 days for sides treated with ONA (p=0.02). (B)
These results were confirmed by Kaplan-Meier Analysis (p=0.006).

Figures 2A and 2B. Partial effect, Frontalis Rating Scale. (A) Proportion of subjects maintaining partial effect. Based on the FRS, the median
duration of partial effect was 160 days for frontalis sides treated with ABO vs. 145 days for ONA-treated sides (p>0.05; not significant). (B)
These results were confirmed by the Kaplan-Meier Analysis (p>0.05; not significant).
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physically spreading them apart; prior treatment with any
form of BoNTA during the past year; augmentation of the
frontalis with temporary dermal fillers during the previous
year or permanent or semi-permanent dermal fillers at any
time; upper eyelid blepharoplasty; recent treatments to the
frontalis including ablative skin resurfacing, nonablative
treatment for skin dyschromias or skin tightening; retinoid,
microdermabrasion, or prescription-strength glycolic acid
treatments; allergy or hypersensitivity to BoNTA or any
component of the products used in the study; or any
concurrent therapy or condition that placed the subject at
risk, such as a neuromuscular disorder, or compromised the
objectives of the study, such as facial asymmetry or ptosis.
Pregnant and nursing women were excluded from the study
and women of childbearing potential were required to use a
reliable form of contraception throughout the trial.

Botulinum neurotoxin injections. ABO and ONA
were reconstituted with 2.4mL and 2.0mL preservative-
free normal saline for injection, respectively. Identical
volumes of ABO or ONA thus represented a dose ratio of
2.5:1.0. Each subject received 25U of ABO (5U injected
into five points) and 10U of ONA (2U injected into five
points) on contralateral sides of their frontalis (N=40)
using identical injection patterns as previously described.27

ABO and ONA were randomly administered by a blinded
investigator to contralateral sides of each subject’s frontalis
using five, 31-gauge, 0.3mL hubless insulin syringes each
containing 0.04mL of BoNTA. 

Frontalis measurements. Frontalis Rating Scale
(FRS). Evaluation of contralateral frontalis rhytids were
assessed by a blinded investigator. The FRS is a 4-point
ranking of 0 (none), 1 (mild), 2 (moderate), and 3 (severe)28

and is a modified version of a validated 5-point scale for
assessing the severity of hyperkinetic frontalis wrinkles.27

Frontalis Activity Measurement Standard (FMS).
The FMS was developed as a new means for accurately
quantifying changes in frontalis muscle activity by
measuring the difference between the height of the
frontalis at maximum elevation and at rest.25 Using the
same camera settings and lighting conditions, maximum
frontalis elevation and frontalis elevation at rest are
photographically recorded (Janus Photographic Systems,
Enhanced Image Technologies, Charlotte, North Carolina).
To ensure the maximal elevation effort of each patient is
captured, five photos are taken separated by a one-minute
rest period. Standardized photographic imaging software
(FotoFinder Systems, Inc., Columbia, Maryland) is used to
measure the distances between the central aspect of the

Figures 3A and 3B. Full effect, Frontalis Activity Measurement Standard. (A) Proportion of subjects maintaining full effect. Using the FMS, the
median duration of full effect ABO was 103 days for ABO vs. 87 days for ONA-treated sides (p<0.04). (B) These results were confirmed by
Kaplan-Meier Analysis (p<0.003).

Figures 4A and 4B. Full effect, Frontalis Rating Scale. (A) Proportion of subjects maintaining full effect. Based on the FRS, the median duration
of full effect was 119 days for ABO vs. 77 days for ONA-treated sides (p=0.005). (B) These results were confirmed by Kaplan-Meier Analysis
(p=0.005).
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base of the pupil and between the medial and lateral
canthus in relation to the lower part of the frontalis (top of
the eyebrow). The mean distance is then calculated based
on these three measurements for the contralateral sides of
each frontalis image. Measurements and calculations were
performed by a blinded assistant investigator.

Assessments. Assessments for the FRS were made on
Days 30, 45, 60, 75, 90, 105, 120, 135, 150, 165, 180, 195,
and 210 following treatment by the blinded investigators. 

Definitions of efficacy. Using the FRS and FMS
method to measure frontalis activity, partial, full, and
complete duration efficacy were defined as follows: 

• Partial efficacy: ≥1-point change in FRS scores (from
3 to 2) or 20-percent change in the difference
between frontalis elevation at rest and maximum
forehead elevation.

• Full efficacy: ≥2-point change in FRS scores (from 3
to 1 or 0) or 33-percent change in the difference
between frontalis elevation at rest and maximum
forehead elevation.

• Complete efficacy: 3-point change in FRS scores
(from 3 to 0) or ≥66-percent change in the difference
between frontalis elevation at rest and maximum
elevation.

Safety. Reported adverse events were recorded and
coded using the Medical Dictionary for Regulatory
Activities terminology (MedDRA).

Statistical analysis. The variance of mean ABO and
ONA scores was analyzed at every time point of the study.
Kaplan-Meier analysis was used to compare ABO and
ONA duration of action. Statistical significance of the
Kaplan-Meier analysis was based on the log rank test. The
Mann-Whitney nonparametric test of independent
samples was also used in association with the Kaplan-
Meier analysis to determine differences between medians
among the treatment groups. Differences between
medians for FRS and FMS for partial, full, and complete
effect were examined. Chi-square analyses were used in
this study to examine proportional differences between
the treatment groups at each time point in the study. For
all analyses, statistical significance was established at the
0.05 level.

Ethics. The protocol used in this study adhered to the
Good Clinical Practice guidelines of the International
Conference on Harmonization and was approved by the
U.S. Institutional Review Board, Miami, Florida. Each
enrolled subject provided informed consent before
participating in any study-related activities.

Figures 5A and 5B. Complete effect, Frontalis Activity Measurement Standard. (A) Proportion of subjects maintaining complete effect. The
median time to complete effect was 72 days for ABO vs. 56 days for ONA-treated sides (p=0.01). (B) These findings were confirmed by Kaplan-
Meier Analysis (p=0.01).

Figures 6A and 6B. Complete effect, Frontalis Rating Scale. (A) Proportion of subjects maintaining complete effect. The median duration of
complete effect was 63 days for ABO vs. 44 days for ONA-treated sides (p=0.007). (B) These results were confirmed by Kaplan-Meier Analysis
(p=0.006).
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RESULTS
Ten subjects were enrolled at each of the two study

centers. These 20 subjects had a mean age of 45.1 years
(range 19–63 years) and were of Caucasian (N=14) and
Hispanic (N=6) race and ethnicity, respectively. 

Partial effect. Using the FMS, the median duration of
partial effect was 105 days for the sides treated with ABO
and 99 days for sides treated with ONA (p=0.02; Figures
1A and 1B). FRS scores showed the median duration of
partial effect to be 160 days for the sides treated with ABO
and 145 days for ONA-treated sides (p>0.05, not
significant; Figures 2A and 2B). 

Full effect. The FMS indicated the median duration of
full effect for frontalis sides treated with ABO was 103 days
compared to 87 days for ONA-treated sides (p<0.04;
Figures 3A and 3B). The FRS scores showed the median

duration of full effect for frontalis sides treated with ABO
was 119 days and 77 days for ONA-treated sides (p=0.005;
Figures 4A and 4B). 

Complete effect. Based on the FMS, the median
duration of complete effect for frontalis sides treated with
ABO was 72 days and 56 days for ONA-treated sides
(p=0.01; Figures 5A and 5B). Using the FRS, the median
duration of complete effect for frontalis sides treated with
ABO was 63 days compared to 44 days for ONA-treated
sides (p=0.007; Figures 6A and 6B). These data are
summarized in Table 1. Changes in frontalis height and
wrinkle severity for one patient over the entire 210-day
study period are shown in Figure 7.

Safety. Reported adverse events included bruising and
occasional headache with no significant between-group
differences.

Figure 7. Changes in frontalis height and wrinkle severity. In this patient, ABO was injected into the frontalis on the right side 
of the image.

TABLE 1. Median duration of partial, full, and complete efficacy (days)

ABO ONA SIGNIFICANCE

FRS

Partial efficacy 160 145 Not significant

Full efficacy 119 77 p=0.003

Complete efficacy 63 44 p=0.01

FMS

Partial efficacy 105 99 p=0.006

Full efficacy 103 87 p=0.003

Complete efficacy 72 56 p=0.01

ONA ABO ABO ABO ABOONA ONA ONA
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DISCUSSION
The results of the initial 30 days of this study using the

contralateral frontalis model demonstrated that the onset
of effect for ABO occurred significantly earlier than for
ONA.27 Using new definitions for partial, full, and complete
efficacy also revealed a greater proportion of ABO-treated
frontalis sides achieved these efficacy endpoints compared
to ONA. At 30 days post-treatment, the FMS showed 90
percent of the ABO-treated sides maintained complete
efficacy versus 75 percent of the ONA-treated sides. In all
cases, the FMS appeared to be more sensitive and detected
clinical changes earlier than the FRS. Although the results
were based on 20 treated subjects, the use of bilateral
frontalis comparisons resulted in a statistical N=40.

During the subsequent 180 days, the contralateral
frontalis model was able to detect differences in the
duration of ABO and ONA activity. Using the FMS, the
median duration of partial, full, and complete efficacy was
maintained by a significantly higher proportion of frontalis
sides treated with ABO. Additionally, the FRS analysis
showed significant differences in the median duration of
full and complete efficacy. 

The FMS was a sensitive indicator of the total duration
of BoNTA activity. Using the FMS, the proportion of
treated frontalis maintaining partial, full, and complete
efficacy reached zero after 135, 135, and 105 days for ABO
compared to 105, 105, and 90 days for ONA, respectively.
Using the FRS, the proportion of treated frontalis
maintaining partial, full, and complete efficacy reached
zero after 210, 165, and 105 days for ABO compared to
180, 135, and 90 days for ONA, respectively.

A literature review examined the duration of botulinum
toxins for aesthetic applications.29 Among 35 published
articles, only three compared the duration of ABO and
ONA. In the first study, patients with moderate or severe
glabellar lines at maximum contraction (N=62) were
randomly assigned to receive 20U of ONA or 50U of ABO in
the glabella,22 which was the same 1:2.5 dosing ration for
ONA and ABO used in the authors’ study. Using blinded
evaluation of glabellar line severity, 53 percent of ONA-
treated patients maintained at least a 1-point improvement
after 16 weeks versus 28 percent of ABO-treated patients;
however, a weakness of this study is that it compared two
groups of patients rather than having each patient serve as
her own control as the authors of this study did using the
contralateral frontalis model. Consequently, the subjects
treated with ONA were older than the ABO group and
contained a higher proportion of patients with severe
glabellar lines at baseline (52 vs. 45%).22 When these
investigators repeated the study using more balanced
patient groups, no difference was noted up to 20 weeks
after treatment.23 The same dosing ratio was used, but the
total dose of BoNTA was greater in the second study (30
vs. 20U ONA and 50 vs. 75U ABO). 

Another randomized, double-blind study also used a
split-face model to compare ABO (30U) and ONA (10U)
for the treatment of lateral orbital rhytids.24 Comparisons
were based on the validated 5-point Merz scale. Although

they used a slightly higher 3:1 dose ratio of ABO:ONA,
their results are in agreement with the authors’ study and
also demonstrated the clinical effects of ABO were
significantly better than ONA for the treatment of lateral
orbital rhytids after 30 days based on both investigator and
patient assessments. 

A third group of investigators also used a split-face
model to compare BoNTA products for the treatment of
periorbital rhytids30; however, they compared the efficacy
of ONA and a new BoNTA free of complexing proteins
(Xeomin®, Merz Pharmaceuticals, Frankfurt, Germany).
The blinded evaluator assessment of photographic images
at rest and maximum contraction indicated a similar
therapeutic response rate for both products over the four-
month study based on the 4-point Facial Wrinkle Scale.

The frontalis model and the FMS appear to be a
sensitive and objective means for measuring the
pharmacodynamic effects of BoNTA including duration of
effect. The difference in the duration of clinical activity of
the BoNTA products reported here may represent a novel
finding. The important distinctions of this study that may
account for any differences in results from previously
published comparison studies include the use of a
contralateral frontalis model, which precludes population
group differences; the use of the FMS, which is an
objective measure of muscle activity; the use of non-
preserved saline with identical injection volumes; and five
identical contralateral injection sites. Using the FRS and
FMS, the bilateral frontalis model can be utilized to
accurately study the clinical properties of BoNTA products
and further assess the effects of dose, type, and volume of
diluent used and injection patterns. 

CONCLUSION
Using a bilateral frontalis model and two distinct

evaluation methods, FRS and FMS, ABO was demonstrated
to have a longer duration of effect (at a unit to unit ratio of
2.5:1) than ONA based on all definitions of efficacy. The
FMS appears to be a sensitive and objective tool for
measuring the pharmacodynamic effects of BoNTA
including duration of action.
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