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BACKGROUND Full-face aesthetic treatment involving several treatment modalities may improve facial
aesthetic outcome.

OBJECTIVE To evaluate clinical outcomes and patient perceptions of monotherapy with either abobotuli-
numtoxinA (ABO) or hyaluronic acid (HA) filler followed by full-face combination treatments of ABO, HA filler,
and skin-boosting HA (RSB).

MATERIALS ANDMETHODS Subjects aged 35 to 50 years were randomized to monotherapy with 50 s.U ABO
in the glabella or #1 mL HA filler in the nasolabial folds (NLFs)/cheeks. At Month 6 and Month 12, all subjects
received combination treatment with #50 s.U ABO in the glabella, #2 mL HA filler in the NLFs/cheeks (and
other facial areas as applicable), and #1 mL RSB (additional RSB treatment at Month 7). Assessments included
global facial aesthetic appearance and improvement, first impression, perceived age, wrinkle severity, satis-
faction questionnaires, and adverse events.

RESULTS Repeated full-face combination treatment with ABO, HA filler, and RSB was associated with con-
siderably higher levels of aesthetic improvement and subject satisfaction than monotherapy with ABO or HA
filler. Improvement rate of glabellar lines was increasing with each treatment.

CONCLUSION Repeated combination treatment achieved greater change in global facial aesthetic appear-
ance than monotherapy. Aesthetic improvement and subject satisfaction was high and increased with each
treatment. All treatments were well tolerated.

Interim (7-month) results from this study were previously presented at the Aesthetic and Anti-aging Medicine
World Congress (AMWC); April 2017; Monte Carlo, Monaco; 18-month results from this study were presented at
the IMCAS Congress; February 2018; Paris, France. Galderma funded the study and provided the study products.
P. Hedén is a consultant for Allergan, Galderma, and Teoxane; C. Skoglund, C. Edwartz, and M. Norberg are
employed by Galderma; P. Kestemont is a consultant for Allergan, Filorga, Galderma, Teoxane, Universkin, and
Vivacy. The remaining authors have indicated no significant interest with commercial supporters.

The most common injectable aesthetic treatments
today are botulinum toxin type A (BoNT-A)1–5

and hyaluronic acid (HA) fillers.6–11

In routine clinical practice, patients commonly receive
monotherapy with either BoNT-A or HA filler(s),
whereas some patients receive combination treatment,
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either at the same time or in a staged fashion depending
on patient priorities, budget, and number of indications
to be addressed.12–15 Data were collected on subjects
receiving abobotulinumtoxinA (ABO) (Azzalure; Ipsen
BiopharmLimited,Wrexham,UnitedKingdom), orHA
products; either NASHA fillers (Restylane Lidocaine;
GaldermaAesthetics,Uppsala, Swedenand/orRestylane
Lyft Lidocaine), orOBT fillers (Restylane Refyne and/or
Restylane Defyne), as monotherapy. This was followed
by 2 full-face combination treatments (ABO, HA filler,
and skin-boosting HA [RSB; Restylane Skinboosters
Vital Lidocaine]) to provide guidance to practitioners
regarding patient outcomes achieved with combination
treatment. To the best of the authors’ knowledge, this is
the first study combining BoNT-A, HA fillers, and RSB.

Methods

Study Design

The authors present data from an 18-monthmulticenter
study (Clinicaltrials.gov ID: NCT02297503; Figure 1).
This study compared clinical efficacy, patient outcomes,
and safety ofmonotherapy (ABOorHAfiller; randomly
assigned 1:1, stratified by center) with repeated combi-
nation treatments (ABO, HA filler, and RSB) adminis-
tered in sequence after monotherapy. The study was
conducted at 3 private aesthetic clinics in France and
Sweden.Subjectswere recruitedusingadvertisementand
among the clinics’ patients. The study protocol con-
formed to theDeclaration ofHelsinki andwas approved
by independent ethics committees.

Eligibility Criteria

Eligible subjects were aged between 35 and 50 years,
had mild-to-moderate nasolabial folds (NLFs)16 and
moderate-to-severe glabellar lines (GL) at maximum

frown17 and were likely to benefit from combined
injection treatments. All subjects signed an informed
consent form before initiation of any study-specific
activity.

Main exclusion criteria were (1) treatment of lateral can-
thal lines or forehead lines required; (2) obvious facial
sagging; (3) facial treatmentwithHA, collagen, or BoNT-
A during the past 12 months, or other procedures
inducing an active dermal response (e.g., laser, intense
pulsed light, chemical peeling, microdermabrasion, and
retinoids) within the past 6 months; (4) facial surgery or
treatment with non-HA or noncollagen filler; (5) neuro-
muscular junctional disorders, history of dysphagia, signs
of eyelid ptosis or compensatory frontalis muscle activity,
history of autoimmune disease or known hypersensitivity
toHA,BoNT-A, lidocainehydrochloride,orotheramide-
type anesthetics; and (6) damaged or scarred facial skin,
active skin disease, inflammation, or related conditions.

Treatment

Monotherapy

AbobotulinumtoxinA Cohort. Subjects received
#50 s.U ABO intramuscularly in 5 injection points
(10 s.U [0.05 mL]/injection point) in the glabella: one
in the procerus; 2 in each corrugator. Optional touch-
up with#50 s.U was allowed after 2 weeks if needed.

Hyaluronic Acid Cohort. Subjects were injected
in NLFs and/or cheeks with #1 mL HA fillers. No
touch-up was allowed.

Combination Treatment
At Month 6 and Month 12, subjects in both cohorts
received#50 s.UABO in the glabella,#2mLHA filler
inNLFs and/or cheeks (and other areas as applicable if
there was product left), and #1 mL RSB (Figure 1).

Figure 1. Study design and treatments. D, day; M, month; T-u, touch-up; W, weeks.
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Optional touch-up with #50 s.U ABO was allowed
after 2 weeks. A second RSB treatment (#1 mL) was
given at Month 7.

Treatment Procedure
Injections were done in accordance with the Summary
of Product Characteristics (ABO) and Instructions for
Use (HA fillers and RSB) that were valid at the time of
the study.Use of local anesthesiawas bydecision of the
investigators.

Assessments

Blinded evaluations were performed by physicians.

(1) Blinded evaluation of global facial aesthetic
appearance achieved with combination treatment
compared to monotherapy; standardized photo-
graphs (frontal view at rest and at maximum
frown, and half profile view [45� angle, right and
left] at rest; taken using a Canon 700D camera
with standardized equipment) from Month 1
(1 month after monotherapy) were compared with
corresponding photographs from Month 7
(1 month after first combination treatment);

(2) Blinded evaluation of global facial aesthetic
appearance by comparing photographs from
Month 1, Month 7, and Month 13 (1 month
after second combination treatment);

(3) Evaluation of aesthetic improvement using the 5-
grade Global Aesthetic Improvement Scale
(GAIS).18 Blinded evaluators used subject photo-
graphs (frontal view at rest), whereas subjects
and investigators could do the assessment live
with a mirror;

(4) First impression; blinded evaluation of subject
photographs (frontal view at rest) regarding 8
categories (social skills, academic performance,
dating success, occupational success, attractive-
ness, financial success, relationship success, and
athletic success) on a 10-graded scale;

(5) Perceived age assessments; blinded evaluation of
subject photographs (frontal view at rest);

(6) GL wrinkle severity assessments, at rest and at
maximum frown using a validated 5-grade scale17

(investigators);

(7) Satisfaction questionnaires (subjects and Investi-
gators);

(8) Adverse events (AEs).

Statistical Methods

The sample size was based on the assumption that 80%
of subjects would show superior global facial aesthetic
appearance after combination treatment than after
monotherapy. Two analysis populations were defined
for the study: the safety population (subjects who were
injected in at least one injection point [ABO cohort] or
one NLF/cheek [HA cohort]) and the intention-to-treat
population (primary analysis population for efficacy
analyses; subjectswhowere injected inGL [ABOcohort]
or both NLFs/cheeks [HA cohort]).

The randomization list and statistical analyses were
performed using SAS version 9.4. Analyses of global
facial aesthetic appearance, GAIS, and wrinkle sever-
ity were performed using 95% CI. First impression
was presented descriptively and using the Wilcoxon
signed-rank test, perceived age assessments were pre-
sented descriptively and with the paired t-test. Satis-
faction questionnaires were analyzed descriptively.
For the analysis of global facial aesthetic appearance,
the aim was to achieve a 95%CI above 50%.Missing
values were not imputed.

Results

Subject Disposition, Demographic, Baseline,

and Injection Data

Figure 2 shows subject disposition. The first subject
was enrolled on November 3, 2014; the last subject
completed the Month 18 visit on December 17, 2016.

No protocol deviations were considered to signifi-
cantly influence efficacy or safety assessments.

SupplementalDigital Content 1, Table S1, http://links.
lww.com/DSS/A327 shows demographic and baseline
data.

SupplementalDigital Content 1, Table S2, http://links.
lww.com/DSS/A327 presents injection details.
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Efficacy

Global Facial Aesthetic Appearance
The blinded evaluators assessed that most subjects
(ABO cohort: 74%; HA filler cohort: 93%) had
superior facial aesthetic appearance 1 month after
first combination treatment (Month 7) compared
with 1 month after monotherapy (Month 1)
(Figure 3). When the evaluators compared photo-
graphs from Month 1, Month 7, and Month 13
(1 month after second combination treatment), the
best result was obtained after the second combina-
tion treatment (56% of subjects), followed by first
combination treatment (33%) and monotherapy
(10%) (both cohorts combined, Figure 4).

Global Aesthetic Improvement Scale
The percentage of subjects with improved GAIS score
after monotherapy compared to baseline, as assessed
by blinded evaluators, was 52% in the ABO cohort
and 65% in theHA filler cohort. After first and second
combination treatment, 76% and 90% of subjects
were assessed as improved, respectively (both cohorts
combined).

Global Aesthetic Improvement Scale score assessments
by subjects 1 month after monotherapy resulted in
improvement for all subjects (100%) in theABOcohort
and for 81% of subjects in the HA cohort. All subjects
(100%) reported GAIS score improvement 1 month
after both combination treatments. Global Aesthetic
Improvement Scale assessment by investigators was
similar to that of the subjects.

First Impression
Overall first impression (i.e., the sum of scores from all
8 categories) was similar between monotherapy and
combination treatments; mean scores during the study
period varied between 42.3 and 43.7, both cohorts
combined.

Perceived Age
Blinded evaluators assessed that subjects looked
younger after first and second combination treatment
than after monotherapy (mean difference 21.8
and 22.2 years, respectively; p-value: <.001, both
cohorts combined).

Subject and Investigator Satisfaction Questionnaire
Subject satisfaction was higher after combination
treatments than after monotherapy. Subjects who
were very or somewhat satisfied with their facial
appearance increased from baseline (32%) to

Figure 2. Subject disposition. aWithdrawn consent. bProhibited procedure during the study. cLost to follow-up (n = 1), AE

(angina pectoris; n = 1), pregnancy (n = 1), withdrawn consent (n = 1). dSafety analyses after monotherapy, and after first

and second combination treatment only included subjects who received respective treatment. ePhotographs not assessable

in the blinded evaluation due to technical circumstances. ABO, abobotulinumtoxinA; HA, hyaluronic acid.

Figure 3. Subjects with superior global facial aesthetic

appearance after first combination treatment than after

monotherapy. Because the confidence interval (CI) was

above the predetermined limit (50%; dashed line), it was

shown that with 95% confidence, the majority of subjects

in the underlying population had a superior facial aesthetic

appearance after first combination treatment than after

monotherapy. This conclusion was valid also when eval-

uating subjects in each cohort separately. ABO, abobotu-

linumtoxinA; HA, hyaluronic acid.
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Month 1 (60%) and further to Months 7 and 13
(88% and 91%, respectively). Overall, satisfaction
with skin quality parameters improved after the first
combination treatment (when RSB was injected)
compared with baseline and improved further after
second combination treatment (Figure 5). One
month after the first and second combination treat-
ment, most subjects would recommend the treat-
ment to a friend (95%–96%), and would have the
treatment again (93%–98%), both cohorts
combined.

Investigators were very or somewhat satisfied with
the overall facial aesthetic outcome for a majority of
subjects 1 month after monotherapy (ABO cohort:
100%; HA cohort: 74%), and for all subjects
(100%) 1month after both combination treatments.
The investigators saw a need for additional filler in
most subjects (61%) 1 month after monotherapy
with HA filler, whereas after the combination
treatments, the need for additional filler was seen in
fewer subjects (21%–25%, respectively; both
cohorts combined).

Wrinkle Severity
At baseline, all subjects had mild or moderate GL at
rest (except one subject who had no GL), and mod-
erate or severe GL at maximum frown (Supplemental
Digital Content 1, Table S1, http://links.lww.com/
DSS/A327). Improvement in wrinkle severity of GL
was higher at maximum frown (67%–100%;Months
6 and 12 excluded) than at rest (49%–77%;Months 6
and 12 excluded) (Figure 6). Six months after each
treatment, improvement at rest was observed in 29%

of subjects at Month 6 (ABO cohort), in 38% at
Month 12, and in 49% of subjects at Month 18 (both
cohorts combined). At maximum frown, improve-
ment was observed in 25% of subjects at Month 6
(ABO cohort), in 41% at Month 12, and in 67% at
Month 18 (both cohorts combined).

Figure 4. Subject photographs. Female subject aged 49 years.

(A) Baseline. (B) Month 7; 1 month after first combination

treatment: (1) 50 s.U ABO (glabella) (2) 2-mL HA filler (NLFs,

cheeks, and marionette lines) (3) 1-mL RSB (midface); (C):

Month 13; 1 month after second combination treatment: (1) 50

+ 10 s.U touch-up ABO (glabella) (2) 2-mL HA filler (NLFs,

cheeks and nose) (3) 1-mL RSB (lower face). ABO, abobotuli-

numtoxinA; HA, hyaluronic acid; NLF, nasolabial fold.

Figure 5. Subject satisfaction with skin quality parameters,

both cohorts combined.

Figure 6. Improvement* of wrinkle severity of glabellar

lines. (A) At rest. (B) At maximum frown. *At least 1 grade

decrease on the scale from baseline. ABO, abobotuli-

numtoxinA.
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Safety

Monotherapy
One subject injected with HA filler had bilateral
implant-site hematomas of moderate intensity, which
resolved after 15 days. No AEs were related to mon-
otherapy with ABO. One of the AEs that were judged
as unrelated to study treatmentwas assessed as serious
(angina pectoris). One pregnancy occurred in the HA
cohort. The subject was withdrawn after having
completed the Month 3 assessments.

First Combination Treatment
Twenty-two subjects (39%) had 42 treatment-related
AEs; implant-site bruising was most commonly
reported (22 events in 11 subjects [20%]). All
treatment-related AEs were mild (n = 33) or moderate
(n = 9) in intensity, most resolved within 2 weeks, and
none was serious. All treatment-related AEs were
related to treatment with HA filler or RSB, except
bilateral undesired elevation of eyebrows in one sub-
ject after ABO injection.

Second Combination Treatment
Thirteen subjects (23%) had 18 treatment-related
AEs, all were related to treatment with HA filler or
RSB; implant-site bruising was most commonly
reported (14 events in 9 subjects [16%]). All
treatment-related AEs were mild (n = 15) or moderate
(n=3) in intensity,most resolvedwithin oneweek, and
none was serious.

Discussion

It has become standard practice in clinical aesthetics
for practitioners to complete a full facial assessment
and to discuss aesthetic issues that could be addressed
with skin care regime and nonsurgical intervention
(including laser and injectable treatments) with their
patients. The choice of treatment modality depends on
patient needs, expectations, and budget; practitioner
skills; and time course chosen for delivery of the
treatments. Providing BoNT-A and HA filler treat-
ment at the same time is common, but to the authors’
knowledge, no study using combination treatment
with BoNT-A,HA fillers, andRSBhas been published.

Here, the authors report data from an 18-month
multicenter study comparing repeated full-face aes-
thetic combination treatment (ABO, HA filler, and
RSB) administered in sequence after monotherapy
(ABO or HA filler alone).

As expected, overall results indicated more beneficial
aesthetic outcomes of combination treatment com-
paredwithmonotherapywithABOorHA, and further
improvement after second treatment compared to the
first combination treatment. Thus, cumulative treat-
ments over time resulted in better aesthetic outcomes. It
is important, however, to consider the potential con-
founding effects from previous treatments because
combination treatments were administered in sequence
after monotherapy for all subjects. Including groups
receiving only monotherapy versus receiving only
combination treatment would have added further
knowledge. However, the authors believe that the
sequential treatment setup used in this study is a more
accurate reflection of a real-life scenario.

All subjects improved on the GAIS after both combi-
nation treatments and after monotherapy with ABO,
as assessed by subjects/investigators. Most subjects
improved after monotherapy with HA filler (GAIS by
investigator: 77%; GAIS by subjects: 81%).

Blinded evaluators assigned higher GAIS scores after
monotherapy with HA filler than after monotherapy
with ABO. This was not in line with
subject/investigator assessments, where monotherapy
with ABO had a higher percentage of improvement
compared with HA filler, possibly due to subjects and
investigators being able to do the assessment live
with amirror, whereas the blinded evaluators had 2D-
photographs of subjects (frontal view, at rest) at their
disposal during the assessment. The results also indi-
cate that glabella treatmentwithABOmay give amore
noticeable effect than HA filler in the NLFs and/or
cheeks when given as monotherapy, possibly because
HA treatment in these locations do not address reju-
venation or the cause of aging as effectively as ABO
treatment. Global Aesthetic Improvement Scale scores
in the subjects’ and investigators’ assessments may
also reflect that the volume of filler used in the HA
cohort was suboptimal.
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The mean volume injected into NLFs in the mono-
therapy session (0.89 mL; n = 31) was similar to that
injected at first combination treatment (0.84 mL;
n = 53), whereas the mean volume injected at second
combination treatment was lower (0.40 mL; n = 43).
The mean volume injected into cheeks in the mono-
therapy session (0.47mL; n = 6)was lower than that at
first combination treatment (0.77 mL; n = 37) and at
second combination treatment (0.99 mL; n = 40).
Thus, investigators prioritized injection into NLFs in
the monotherapy session, which supports the
assumption that the typical 1-mL volume injected at
first treatment with HA filler is suboptimal. This was
also reflected in the investigator questionnaire, where
investigators responded that higher HA volumes
would have been preferred. These results suggest that
in patients for whom it is not feasible to inject more
than 1-mL HA filler, it may be beneficial to include
ABO as a first step in the treatment plan.

Subjects’ satisfaction with treatment and skin quality
improved over time, indicating that the addition of
RSB for improved skin quality was effective, although
the assessment could be influenced by all products
included in the combination treatments.

Improvement inwrinkle severity ofGLduring the study
washigher atmaximum frown.Higher improvement at
Month 18 than at Month 12 provides further support
to the benefit of repeated treatments. The percentage of
subjects with at least one-grade improvement 1 month
after ABO injection was higher or comparable to those
in previous investigations using a 5-grade wrinkle
severity assessment scale,19,20whereas the percentage of
subjectswith improvement atMonth 6was lower in the
authors’ study (25%) than previously reported for
other BoNT-A preparations (50%).20 However, 6-
month data were only reported for 12 subjects in that
publication.Although thepercentageof subjectswithat
least one-grade improvement at Month 6 in a previous
ABO study21 was lower (14%) than in the authors’
study, these results are not directly comparable
because a 4-grade scale was used for wrinkle severity
assessment in the previous study.

Monotherapy and combination treatments were well
tolerated and were not associated with any safety

concerns. Although most treatment-related AEs were
related to HA fillers and/or RSB, the combination of
these 2 product categories was well tolerated.
Treatment-relatedAEsweremild ormoderate, and the
majority resolved without intervention.

This study was limited by the restricted volumes of
HA filler that was allowed, although these were set to
reflect a real-life scenario where subjects often have
limited resources. Furthermore, because combina-
tion treatments were administered in sequence after
monotherapy, potential confounding effects on clin-
ical outcome and patient perception must be
considered.

Results from this study could potentially be used for
establishing treatment plans and as support during
patient consultation. To that end, a new patient
assessment tool called aesthetic Global Ranking
Scale22 has been developed to assist the practitioner in
creating personalized treatment plans. By use of this
tool in a clinical study, full-face combination treat-
ments could be further evaluated in relation to patient
needs and satisfaction.

Conclusion

Combination treatment with ABO, HA, and RSB
resulted inmore beneficial aesthetic outcomes compared
with monotherapy with either ABO or HA in this study
where repeated combination treatments were adminis-
tered in sequence after monotherapy. Glabellar lines’
improvement and subject satisfaction with skin quality
increased over time. Monotherapy with ABO may be
more beneficial to include as a first step in the treatment
plan than treatment with HA filler. Both combination
treatments and monotherapy were well tolerated.

Acknowledgments Patients provided written consent
for the use of their images.
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