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BACKGROUND Botulinum toxins are the treatment of choice for wrinkles in the upper third of the face.

OBJECTIVE The purpose of this study was to evaluate the efficacy, safety, and subject satisfaction of abo-
botulinumtoxinA (ABO) for treatment of upper facial lines.

MATERIALS AND METHODS Subjects aged 35 to 50 years with moderate-to-severe upper facial lines were
included in this study. Subjects received a maximum of 125 s.U. ABO in at least 2 indications with optional
touch-up after 2 weeks. Assessments included wrinkle severity, global aesthetic improvement, subject satis-
faction, and adverse events (AEs) 1, 3, and 6 months after treatment.

RESULTS At Month 1, 100, 94, and 93% of subjects were responders in dynamic glabellar, lateral canthal, and
forehead lines, respectively. All subjects were improved 1 month after treatment, and the majority of the
subjects were still improved after 6 months. After treatment, most subjects were satisfied with the appearance
of their face, felt better about themselves, and agreed that the treatment made them look the way they feel.
Seven subjects (22%) had 8 ABO-related AEs (mild–moderate); headache was most commonly reported (9%).

CONCLUSION AbobotulinumtoxinA effectively treated upper facial lines, with high patient satisfaction.
Treatment was generally well-tolerated.
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Botulinum toxins have been used for more than 20
years in facial aesthetics and are the treatment of

choice for dynamic wrinkles occurring in the upper

third of the face.1 The treatment is well-tolerated and

produces effective results, with high subject

satisfaction.2–10

There are several commercially available botulinum tox-
ins including but not limited to onabotulinumtoxinA

(ONA) (Botox; Allergan, Inc., Irvine, CA), abobotuli-

numtoxinA (ABO) (Azzalure/Dysport; Ipsen Biopharm

Limited, Slough, United Kingdom), and incobotuli-

numtoxinA (INCA) (Xeomin, Merz Pharmaceuticals
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GmbH,Frankfurt,Germany).AbobotulinumtoxinAwas
approved by the Food andDrugAdministration in 2009.
In Europe, ABO has been indicated since 2009 for the
temporary improvement in the appearance of moderate-
to-severe glabellar lines (GL). In November 2016, ABO
was approved in the European Union for lateral canthal
lines (LCL) through a decentralized procedure including
22member states. It alsohas amarketingauthorization in
Brazil for the treatment of hyperfunctional facial lines and
additional medical indications.

Although very rarely used in clinical practice, most pub-
lications report the treatmenteffectsofa singlearea rather
than the concomitant treatment of all upper facial indi-
cations. The purpose of this study was to evaluate the
efficacy, safety, and subject satisfaction of ABO for the
treatment of GL, LCL, and forehead lines (FLs).

Methods

This article presents data from the first 6 months of a
larger study (ID clinicaltrials.gov NCT02297516),
which was an evaluator-blinded, within-group com-
parative, multicenter study of the efficacy, safety, and
subject satisfaction of combined versus single-
treatment. The larger study compared combined
treatment with ABO, hyaluronic acid dermal fillers
(Restylane and Emervel ranges, Galderma, Sweden),
and Restylane skinboosters with ABO alone or fillers
alone. The 6-month follow-up data presented herein
are from the cohort that received ABO alone at base-
line for the treatment of upper facial lines.

The study was conducted in accordance with the rec-
ommendations of the International Conference on
Harmonization Good Clinical Practice Guideline and
was consistentwith the principles of theDeclaration of
Helsinki. Ethics committee approvalwas obtained. All
subjects provided signed, informed consent.

Subjectsaged35 to50yearswith the intention toundergo
facial aesthetic treatment of at least 2 upper facial indi-
cations, nasolabial folds and/or cheeks, and facial skin
rejuvenation were eligible to participate in the study.
Upper facial lines to be treated were graded as moderate
or severe. Exclusion criteria comprised obvious facial
sagging (major loss of facial fat/volume); signs or symp-

toms of eyelid ptosis or signs of compensatory frontalis
muscle activity; heavily scarred or sun-damaged facial
skin; treatment for rejuvenation within the previous
12 months (botulinum toxin, soft-tissue augmentation,
hyaluronic acid–based or collagen-based treatments);
procedures or treatments inducing an active dermal
response within the previous 6 months (laser, intense
pulsed light, chemical peeling, microdermabrasion, and
retinoids); any aesthetic surgery of the face; and perma-
nent implantoraesthetic facial treatmentwithnon-HAor
noncollagen products.

At baseline, subjects received a single treatment with
ABO injection in at least 2 indications in the upper face.
Injection sites followed ABO consensus recom-
mendations.11Therecommendeddosewas50Speywood
units (s.U.) in 5 injection points for GL; 60 s.U. (30 s.U.
per side) in 3 injection points per side for LCL; and 20 to
60 s.U. in 4 to 6 injection points for FL. However, the
total maximum dose should not exceed 125 s.U. An
optional touch-upwasallowed for2weeksafterbaseline.
Follow-up visits were scheduled at 1, 3, and 6 months.

Wrinkle severity ofGL, LCL, and FLwas assessed by the
investigator using 5-grade wrinkle severity scales.12

Responder rateswere based on the percentage of subjects
with at least 1-grade improvement on the individual
scales. Global aesthetic improvement was assessed both
by the subjects and the investigator. Subject and investi-
gator satisfaction was evaluated by questionnaires. Sub-
jects were questioned about their treatment expectations,
appearance, satisfaction, skin quality, and psychosocial
factors. The questions asked were related to the entire
face and not specifically related to the treated area. Sub-
jects were also asked to rate their satisfaction with the
quality of their skin in relation to hydration, elasticity,
softness, glow, freshness, structure, and firmness. The
safety of the treatment was assessed by occurrence of
adverse events (AEs).

Results

Thirty-two subjects were enrolled in the ABO cohort,
but 1 subject was withdrawn after receiving the base-
line touch-up injection. Subject characteristics are
shown in Table 1. At baseline, all subjects were treated
with ABO in the GL and LCL, and 27 subjects were
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also injected in the FL. Fifteen subjects received touch-
up injection after 2 weeks. The total mean dose injec-
ted per subject was 118.8 6 13.0 s.U. A summary of
the doses per area and number of injection points is
shown in Table 2.

Efficacy Evaluations

Wrinkle Severity at Maximum Contraction
Baseline wrinkle severity is shown in Table 3 and the
proportion of responders at maximum contraction is

presented in Figure 1. All subjects demonstrated a
response to GL treatment with ABO at Month 1,

defined as at least 1-grade improvement. At Month 3,

84% of the subjects were responders and 36%
sustained a response until Month 6. A 2-grade
improvement was recorded for 48% of subjects at
Month 1, and 16% had a 3-grade improvement.
Responders to LCL treatment were 94% of the sub-
jects at Month 1, 71% at Month 3, and 23% contin-
ued to show a response at Month 6. In addition, 29%
of subjects also demonstrated a 2-grade improvement
at Month 1. For FL treatment with ABO, 93% of the
subjects recorded a treatment response at Month 1,
70% at Month 3, and 22% maintained this response
at Month 6. A 2-grade improvement was observed in
63% of subjects at Month 1, and 7% showed a 3-
grade improvement. A Wilcoxon signed rank test of

TABLE 1. Subject Characteristics

Characteristic

Age, mean (range) 43.9 (35–50 yrs)

Sex, n (%)

Female 31 (96.9)

Male 1 (3.1)

Smoking history, n (%)

Smoker 13 (40.6)

Nonsmoker 19 (59.4)*

Skin damage, n (%)†

Non sun-damaged 24 (75.0)

Sun-damaged 8 (25.0)

Skin elasticity, n (%)†

Elastic 28 (87.5)

Nonelastic 4 (12.5)

Fitzpatrick classification, n (%)

I = white; very fair; red or blond hair; blue eyes; freckles 1 (3.1)

II = white; fair; red or blond hair; blue, hazel or green eyes 10 (31.3)

III = cream white; fair with any hair or eye color; very common 14 (43.8)

IV = brown; typical Mediterranean Caucasian skin 3 (9.4)

V = dark brown; mid-Eastern skin types 4 (12.5)

VI = black 0 (0)

Glogau classification, n (%)

I = mild 0 (0)

II = moderate 29 (90.6)

III = advanced 3 (9.4)

IV = severe 0 (0)

Previous facial procedures, n (%)

No 20 (62.5)

Yes 12 (37.5)‡

*One subject stopped smoking within the previous 12 months.

†Subjective assessment by investigator.

‡Eight subjects (25%) had previous neurotoxin injection in the glabella (n = 7), lateral canthal lines (n = 3), forehead (n = 3), or full face (n =

1); 7 subjects (22%) had previous hyaluronic acid injection in the nasolabial folds (n = 4), lips (n = 2), cheeks (n = 1), or full face (n = 1).
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wrinkle severity scores for ABO treatment versus
baseline showed significant p-values (p # .05) for all
timepoints except for LCL andFL atMonth 6.Clinical
aesthetic results describing the appearance of upper
facial lines are shown in Figure 2.

Wrinkle Severity at Rest
Figure 3 shows the proportion of responders
receiving ABO for each upper facial indication at
rest. For GL, 61% of subjects were graded as
responders at Month 1, presenting at least 1-
grade improvement. At Month 3, 55% of the
subjects demonstrated a treatment response and
39% continued to show a response at Month 6. A
2-grade improvement was recorded for 10% of
subjects at Month 1. In total, 68% of subjects
responded to LCL treatment with ABO at Month
1, 36% at Month 3, and 23% at Month 6.
Moreover, 7% of subjects had a 2-grade
improvement at Month 1. Forehead line treat-
ment with ABO resulted in 96% of the subjects
recording a response at Month 1, 85% at Month
3, and 59% continued to show a response at
Month 6. A 2-grade improvement was achieved in
41% of subjects at Month 1, and 4% had a 3-
grade improvement. Clinical aesthetic results in
the appearance of FHL at rest are seen in Figure
4. A Wilcoxon signed rank test of wrinkle severity
scores for ABO treatment versus baseline showed
significant p-values (p # .001) for all timepoints
except for LCL at Month 6.

Global Aesthetic Improvement
The percentage of subjects showing improvement
across the study period according to both subject and
investigator assessments is shown in Figure 5. All
subjects improved at Month 1 according to both
investigator and subject assessments.

Subject Satisfaction
When asked at baseline, “What effects are you seeking
from the treatment,” the most common response was
“wanting to improve overall facial appearance”
(88%), followed by “preventing signs of ageing”
(81%) and “feeling better about myself” (56%).
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Before treatment, 31% of the subjects reported being
“very satisfied” or “somewhat satisfied” with the
appearance of their face. After treatment, 87% stated
they were “very satisfied” or “somewhat satisfied” at
Month 1, 77%atMonth 3, and 55%atMonth 6. Five
subjects (16%) stated they were very dissatisfied with
the appearance of the face at baseline; none of the
subjects reported “very dissatisfied” at any of the
follow-up visits.

At 1, 3, and 6 months after treatment, 61, 55, and
39% of subjects, respectively, reported that they
felt “much better” or “very much better” about

themselves. In total, 81% of subjects confirmed
they were “very satisfied” or “somewhat satis-
fied” with the treatment after 6 months (Figure 6).
Investigators reported that they were “somewhat
satisfied” or “very satisfied” with the overall
facial aesthetic outcome for 84% of subjects at
Month 1.

After ABO treatment of GL, LCL, and FL, more than
70% of subjects felt “very satisfied” or “somewhat
satisfied” with their level of skin hydration, elasticity,
softness, glow, freshness, structure, and firmness, 6 to
7 months after treatment.

Figure 1. Percent of subjects with improvement in wrinkle severity (at maximum contraction) of at least 1 grade.

TABLE 3. Baseline Wrinkle Severity

Treatment 0 None 1 Mild 2 Moderate 3 Severe 4 Very Severe Total

Glabella lines, n (%)

At rest 2 (6.3) 21 (65.6) 8 (25.0) 1 (3.1) 0 (0) 32

At maximum frown 0 (0) 0 (0) 14 (43.8) 18 (56.3) 0 (0) 32

Lateral canthal lines, n (%)

At rest 1 (31) 18 (56.3) 12 (37.5) 1 (3.1) 0 (0) 32

At maximum smile 0 (0) 0 (0) 16 (50.0) 16 (50.0) 0 (0) 32

Forehead lines, n (%)

At rest 0 (0) 8 (25.0) 20 (62.5) 4 (12.5) 0 (0) 32

At maximum contraction 0 (0) 0 (0) 6 (18.8) 26 (81.3) 0 (0) 32

HEXSEL ET AL
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Subjects were asked a series of questions related
to how they felt about themselves at baseline and

throughout the study. After treatment, the results

were generally positive at every timepoint, and

even 6 months afterward, around half of the

subjects reported that they “agreed” or “strongly

agreed” that the treatment improved their

attractiveness (52%), facial symmetry/balance

Figure 2. Subjects at baseline and Month 1 (at maximum contraction). ABO, abobotulinumtoxinA; FL, forehead lines; GL,

glabellar lines; LCL, lateral canthal lines.
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(48%), and self-esteem (52%). Subjects also

confirmed that the treatment made them feel

better about themselves (55%); that they had

improved life satisfaction and contentment

(48%); that the treatment made them look and

feel more successful (32%); that they looked

younger than their age (29%); and that they

looked the way they felt (52%). One month after

the treatment, 100% of subjects said they would

recommend the treatment to a friend and would

have the treatment again.

Safety
There were no serious AEs reported throughout the
study. In total, 19 nonserious AEs were reported in 16
subjects; 8 treatment-related (7 subjects) and 11 non–
treatment-related (11 subjects). All the treatment-
related AEs were mild or moderate (Table 4) and
completely resolved in 6 months with the exception
of a mild eyelid edema in one subject (3%). Headache
was the most common treatment-related AE (3 events
in 3 subjects [9%]). Other treatment-related AEs were
1 case of eyelid sensory disorder (3%), 1 case of
injection-site bruising (3%), and injection-site edema

Figure 3. Percent of subjects with improvement in wrinkle severity (at rest) of at least 1 grade.

Figure 4. Subject’s forehead lines at baseline, Month 1, and Month 6, at rest. Subject received 42 s.U. abobotulinumtoxinA

in the glabellar lines, 50 s.U. in the lateral canthal lines, and 36 s.U. in the forehead lines (baseline + touch-up). The forehead

lines improved up to the end of the study.
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(2 events in 1 subject [3%]). No cases of brow ptosis
were recorded.

Discussion

The results of this clinical study indicate that ABO
alone effectively treated upper facial lines, with a good
safety profile and high patient satisfaction. High effi-
cacywas obtained, as 100%of the patients had at least

1-grade improvement in dynamic wrinkles from
baseline in GL, and more than 92% for LCL and FL.
Effects in dynamic wrinkles lasted for 3 months after
treatment in 70% to 84% of the patients, and in 22%
to 36% of the patients for 6 months after treatment.
There was a marked improvement in wrinkle severity
at rest, particularly concerning FL, with 96% of sub-
jects experiencing at least 1-grade improvement
1 month after treatment.

Figure 6. Percent of subjects who were very satisfied or somewhat satisfied with treatment.

Figure 5. Improvement* in global facial aesthetic appearance.
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These results showed that the average dose (29 s.U.)
used in FL treatment (recommended by the consen-
sus12) was suitable for the treatment of hyperkinetic
lines and FL at rest. AbobotulinumtoxinA treatment
was generally well-tolerated and associated with high
patient satisfaction. The use of botulinum toxins for
aesthetic improvement of horizontal FLs requires
careful consideration concerning the positioning and
shape of the eyebrows and the tension of the frontalis
muscle, as treatment may be associated with brow
ptosis.13Of note, mild eyelid edema and eyelid sensory
disorder were self-reported but not noticed by the
investigator.

By reducing muscle movement, improvement can be
seen not only in dynamic wrinkles but also in the
static ones. In this study, improvements were
observed in some static wrinkles and were more
evident in patients presenting with mild static wrin-
kles. The reduction of static lines with maintenance
of some muscle activity, as observed in this study,
was a desired and expected result. It avoids a frozen
look and improves facial aesthetics, as subjects
change the way they use their facial muscles, not
only the treated ones.

Concomitant treatment of differentABO indications is
commonly used in clinical practice with good results.

Some publications have addressed the safety and effi-

cacy of concomitant treatment as well as patient sat-

isfaction and quality of life.4–6,9,10,14 Hexsel and

colleagues9 assessed the treatment of the upper, mid-

dle, and lower third of the face concomitantly. Sig-

nificant improvement was observed for GL, LCL, and

FL 4 months after treatment and for more than

6 months for GL.

Although methodological differences make it impos-
sible to directly compare our outcomes with those of
similar studies examining concomitant administration
of other botulinum toxins,3,6 our results provide fur-
ther evidence concerning the benefits of ABO in
achieving at least 1-grade reductions in upper facial
line severity and significant improvements in global
aesthetic appearance over a 6-month period.

Subject satisfaction is highly important in aesthetic
treatment of the upper face, as it impacts a person’s
perception of their appearance, their quality of life,
and self-confidence.15 Satisfaction with a procedure
influences a person’s decision to continue with a
treatment or recommend it to others.11 It has also been
suggested that treating multiple upper facial areas,
rather than the glabellar area only, leads to greater
improvements in self-perception scores and a higher
number of subjects perceiving themselves as looking
younger than their actual age.15 Treatment of multiple
facial areas has been reported to result in improved
subject satisfaction and quality of life.14

In this study, we observed an improvement in how the
subjects felt about themselves with 87, 77, and 55%of

subjects reporting satisfaction with the appearance of

their face at 1, 3, and 6 months, respectively. These

results are higher than those previously reported by de

Boulle and colleagues.16 Furthermore, 81%of subjects

TABLE 4. Summary of Treatment-Related AEs

(N = 32) Subjects (n) No. of Events

Maximal Intensity

Mild Moderate Severe

Eyelid edema 1 1 1 0 0

Eyelid sensory disorder 1 1 1 0 0

Injection site bruising 1 1 1 0 0

Injection site edema 1 2 2 0 0

Headache 3 3 1 2 0

Total 7 8 6 2 0

AEs, adverse events.
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confirmed that they were satisfied with the treatment
after 6 months. Global aesthetic improvement results
were also in line with subject satisfaction. There was a
high degree of subject satisfaction with skin quality,
reflected in subject satisfaction questionnaires.

Conclusion

AbobotulinumtoxinA is an effective and well-tolerated
intervention for the concomitant treatment of the studied
upper facial indications. Glabellar lines, lateral canthal
lines, and forehead lines improved both at maximum
frown and at rest. High global aesthetic improvement
and subject satisfaction were maintained over 6 months.
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