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Abstract

Background: Injectables that behave similarly to native tissue and preserve facial
expressiveness represent a new frontier in aesthetic medicine. A range of fillers made
of high molecular weight hyaluronic acid (HA) chains with low crosslinking have been
specifically developed to complement facial dynamics.

Aims: The efficacy and safety of one of these resilient HA fillers, and its noninferior-
ity to an effective comparator available in the US, were tested in the treatment of
dynamic wrinkles.

Methods: A 15-month, prospective, multicenter, controlled, randomized, double-
blind, within-subject (split-face) clinical trial was conducted on 140 subjects with mod-
erate-to-severe nasolabial folds (NLF). Study endpoints included improvement on a
proprietary Wrinkle Severity Rating Scale (WSRS) and Global Aesthetic Improvement
Scale, according to Blind Live Evaluators (BLE), subjects, and treating investigators
(TI). Subject perception was evaluated with FACE-Q and satisfaction scales.

Results: The per-protocol population included 88 subjects (92% women) of all
Fitzpatrick phototypes, with a mean age of 57 years. WSRS improvement was sig-
nificantly greater with the resilient HA than its comparator over 15 months, including
at week 24 (primary endpoint), as rated by BLE and TI. Results demonstrated the
noninferiority of the resilient HA filler to its comparator. Aesthetic improvement and
subject satisfaction were durably high, with an overall trend toward higher scores for
the resilient HA filler. Both treatments were safe and well tolerated.

Conclusion: The resilient HA filler made of long chains lightly crosslinked is at least
equivalent to a well-established comparator for the correction of NLF in subjects of

diverse skin phototypes.
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1 | INTRODUCTION

In the last two decades, hyaluronic acid (HA)-based fillers have be-
come the material of choice for use in soft tissue and dermal correc-
tion.22 The enduring popularity of HA fillers stems from their ability to
produce immediate, predictable, and natural-appearing results when
injected appropriately, with excellent safety and tolerability profiles.®
The portfolio of fillers available for soft tissue augmentation has
expanded rapidly over the last decade, and nowadays, clinicians may
choose from a vast repertoire of HA-based fillers with different fea-
tures depending on factors such as HA molecular weight, concen-
tration, crosslinking, also known as degree of modification (MoD).
Crosslinking is required for any HA filler to reduce early degradation
and ensure durability; noncrosslinked HA is rapidly degraded and
resorbed.>*” Clinical applications for each filler rely on a thorough
understanding of age-related volume loss and the recognition of
wrinkle physiology as a multilevel process. Injectors must also be
familiar with the different rheological properties of each filler and—
most importantly—how they behave in vivo when injected in differ-
ent areas. Indeed, to achieve natural-looking aesthetic results, while
the depth and the area of injection are key, the rheological proper-
ties of HA fillers are also crucial, especially for injectors aiming to
preserve facial expressiveness. The injected products must be able
to adapt to facial movements in a similar way to native tissue.® It is
important to note that despite significant progress in HA filler de-
sign and manufacturing, there is still limited evidence on the clinical
efficacy of many products, and comparative studies between fillers
are often lacking. As a consequence, clinicians often have to make
decisions based solely on information provided by manufacturers.
RHA® 4 (RHA4, available outside the United States as TEOSYAL
RHA® 4)is one of the 4 dermal fillers of the RHA (Resilient Hyaluronic
Acid) range manufactured by TEOXANE SA, Geneva, Switzerland. It
is made of sterile, biodegradable, viscoelastic HA crosslinked using a
new technology intended to minimize the degradation of HA chains
during the manufacturing process and reduce the MoD of HA in the
final product, with the objective of improving adaptability to skin
movements.”*® These optimized production conditions are designed
to preserve natural HA polymers from crosslinking-associated cleav-
age. The resulting high molecular weight chains form a network of
entangled HA fibers which require fewer 1,4-butanediol diglycidyl
ether (BDDE)-covalent bonds for stabilization. As a result, the MoD
of RHA fillers remains low (2%-4%) compared to most monophasic
gels (5%-10%),” allowing the less rigidly crosslinked HA chains'® to
interact and slide dynamically while maintaining in vivo durability.
The mechanical characterization of RHA gels11 indicates that
these fillers show a resilient behavior (data on file, from TEOXANE
Laboratories), that is improved capacities to recover their initial position
and retain their mechanical features after being compressed, stretched,
or bent. These features are thought to be key for HA implants to re-
spect and accompany facial dynamics. An excellent tissue integration of
the fillers has previously been reported by RHA injectors.10
RHA4 has been developed with mechanical properties adapted
for the correction of deep wrinkles and volume loss in extended
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areas. Together with RHA®2 and RHA®3, these fillers were recently
approved in the US by the FDA for the correction of moderate-to-se-
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vere dynamic facial wrinkles and folds such as nasolabial folds (NLF).

The objective of this 15-month, controlled, randomized, double-
blind, split-face clinical trial was to compare the efficacy and safety
of RHA4 vs an effective standard of care approved in the US for the
correction of NLF, Restylane® Lyft with lidocaine (Lyft), manufac-
tured by Galderma SA, Lausanne, Switzerland, and formerly known

as Restylane Perlane-L®.

2 | MATERIALS AND METHODS

2.1 | Trial design and population

This was a prospective, multicenter, controlled, randomized, dou-
ble-blind, within-subject (split-face) clinical trial to assess the nonin-
feriority of RHA4 vs Lyft for the correction of moderate-to-severe
NLF (ClinicalTrials.gov Identifier: NCT02253147). The study in-
cluded subjects aged 222 years, with moderate-to-severe symmetri-
cal NLF graded 3 or 4 on a proprietary and validated five-point scale
(TEO 05-2014) developed by TEOXANE Laboratories for scoring the
severity of NLF: the NLF-Wrinkle Severity Rating Scale (NLF-WSRS),
which will be referred to as WSRS in this manuscript. Each grade
on the scale represents a clinically meaningful change in NLF sever-
ity. Grade 1 indicates no visible NLF (ie, continuous skin line) and
grade 5 indicates extreme deep and long NLF with skin redundancy
(Figure 1). This scale was validated in June 2014, by measured inter-
and intra-repeatability of trained evaluators, following a process
similar to the WSRS published in 2004."?

Subjects were randomized according to a 6:1 ratio to (a) the in-
tervention group, treated with RHA4 and Lyft (one hemiface each)
and (b) the untreated control group. The randomization algorithm
also provided balancing for the side (ie, left or right) and order of
injections. Subjects with known hypersensitivity or previous aller-
gic reaction to any component of the study devices or to local an-
esthetics of the amide type were excluded. Main exclusion criteria
also included known susceptibility to keloid formation, hypertrophic
scarring or clinically significant skin pigmentation disorders, and his-
tory of connective tissue disease. Subjects also needed to be free
from any permanent or semi-permanent filler, resorbable facial filler
within a year. For 6 months prior to enrollment and for the duration
of the study, subjects were to refrain from any other facial aesthetic
procedures such as laser, ultrasound, surgery, or peelings.

Informed consent was obtained before starting any study-related
procedures. The study was conducted in five centers in the United
States between September 22, 2014 and May 12, 2016, and accord-
ing to the Helsinki Declaration (1964) and its successive updates, and
seeking to comply with Good Clinical Practices ICH guideline.

2.2 | Treatment

Active treatments consisted of injections of RHA4 or Lyft, which
are both crosslinked HA in concentrations of 23 mg/mL and 20 mg/
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« No nasolabial fold
1 Absent - Continuous skin line

2 Mld - Shallow but visible fold
[ Slight indentation

« Moderately deep nasolabial fold
3 MOderate « Clear facial feature visible
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« Prominent 3 dimensional feature

4 Severe « Very deep nasolabial fold

5 EXtreme - Extremely deep and long nasolabial fold

« Skin redundancy

TEO 05-2014

FIGURE 1 TEOXANE NLF-WSRS 5-
point grading scale

Produced by CANFIELD Scientific, Inc. © 2014 Teoxane SA
mL, respectively. Both are mixed with 0.3% w/w lidocaine in a physi- linear threading, multiple serial punctures, and/or fan-like injections.
ological buffer and supplied with 27G%" needles. Additional anes- Both the injection technique and depth (ie, deep-dermis or superfi-
thesia was prohibited in this study. RHA4 and Lyft devices were both cial subcutaneous) were at the discretion of the treating investiga-

administered using various common injection techniques, including tor and were the same on both hemifaces. The treating investigator
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was aware of the identity of the injected product, but patients and
a Blinded Live Evaluator (BLE) were blinded to the administered
treatment.

Treatments were applied in two visits. At the initial treatment
visit (visit 1), each subject received injections of RHA4 into the
left or right NLF, and injections of Lyft into the contralateral NLF.
Subjects randomized to the untreated control arm of the study
did not receive treatment. Volumes injected were at the discretion
of the injector to obtain optimal correction, up to a maximum of
3.0 mL/session/side, regardless of the device. Two weeks after the
initial treatment, if the investigator deemed that the NLF did not
have optimal correction, then a touch-up was performed using the
same product that was initially injected. Subject follow-up was car-
ried out for 64 weeks after the initial and any needed touch-up in-
jection sessions. After optimal correction, subsequent retreatments
with RHA4 only were also carried out in the following situations:
(a) Optional retreatment was offered at week 24 or 36, if both NLF
had returned back to baseline WSRS grade, or if a 22 WSRS-grade
asymmetry was observed, (b) conditional retreatment was offered
at week 52, if at least one NLF went back to baseline WSRS grade,
orifa 22 WSRS-grade asymmetry was observed. Retreated subjects
then exited the study. (c) Unconditional retreatment was offered at
week 64 to all subjects provided they did not receive conditional
retreatment at week 52. Safety follow-up evaluations after all re-

treatments were performed.

2.3 | Study endpoints and variables

The primary endpoint was based on WSRS score improvement from
baseline, as assessed by the BLE at week 24. The mean within-sub-
ject difference, between improvement of the NLF treated with
RHA4 vs the one treated with Lyft, was analyzed. WSRS grading was
performed independently by the BLE, as well as treating investiga-
tors, to avoid biases. A WSRS change of 21 grade was considered
clinically significant.

Secondary endpoints included the following: (a) WSRS score im-
provement (as rated by the BLE at weeks 24, 36, 52, and 64, and by
the treating investigators at weeks 2, 4, 12, 24, 36, 52, and 64); (b)
proportions of responders over time based on the intra-individual
change of 21 or 22 grade(s) in WSRS scores compared to preinjec-
tion; (c) scores on the Global Aesthetic Improvement Scale (GAIS), as
rated by the BLE and subjects; GAIS is a subjective five-point scale
graded from 1 (very much improved; optimal cosmetic results) to 5
(appearance is worse than the original condition)®®; (d) patient-re-
ported outcome measures (PROM) assessing subject perception of
the aesthetic treatment, using the five questions of the NLF domain
of the FACE-Q questionnaire (adapted to a 100-unit scale, highest
score = 100). FACE-Q is a validated questionnaire composed of sev-
eral independently functioning scales that measure outcomes for
patients undergoing a multitude of (cosmetic) facial procedures***%;
(e) PROM assessing subject overall satisfaction using an ad hoc 5-
grade structured scale (very satisfied, satisfied, neither satisfied nor
dissatisfied, dissatisfied, very dissatisfied); (f) number of treatment

Journal of
Cosmetic Dermatology

2
42 WILEY-—27

sessions and total filler volume required to obtain optimal aesthetic

results.

2.4 | Safety assessments

Subjects graded injection site pain using a visual analog scale (VAS)
during and at 5, 10, 15, and 30 minutes after each injection session.
Safety was evaluated by means of common treatment reactions
(CTRs, reported during the follow-up period on a diary log) and ad-
verse events (AEs). The following events were considered CTRs:
bruising, discoloration, firmness, itching, lump/bumps, pain, redness,
swelling, and tenderness. Any CTR extending past 14 days was then

recorded as an AE.

2.5 | Statistical analysis

Per-protocol (PP) population, intention-to-treat (ITT) population,
and safety (SAFT) population were defined for statistical analy-
sis. Missing data were imputed using last observation carried for-
ward (LOCF) for the WSRS. Unless otherwise stated, all efficacy
results are calculated strictly on the PP population and might not
represent other calculations requested for FDA labeling approval.
Untreated control subjects were not part of the analysis popula-
tions. Quantitative variables were described as the mean and stand-
ard deviation (SD), whereas categorical variables were described as
frequency and percentage.

The primary endpoint was analyzed in a noninferiority statistical
model using WSRS scores rated by the BLE at week 24. As a WSRS
score change of 1 grade was considered clinically significant, a prein-
jection and postinjection difference of <0.5 grade between the two
treatment groups was used as the noninferiority margin. That is, the
upper limit of the 95% bilateral confidence interval (Cl) had to be <0.5
to achieve a noninferiority margin between RHA4 and Lyft. A mini-
mum of 45 subjects per treatment were considered necessary to de-
tect a 0.5 noninferiority (ie, primary endpoint) with a power of 80%.
Nevertheless, the recruitment was extended to 120 treated subjects
to detect a sufficient rate of AEs and 140 total participants to allocate
four untreated subjects at each of the five investigational centers.

Other statistical inference tests were performed using two-
sided tests, with a significance level () of 0.05. Mean changes in
scores were analyzed using a paired t test, whereas responder rates
improvement proportions in each treatment group were compared
using a paired McNemar's test.

If noninferiority was achieved, WSRS scores, as rated by the
BLE at week 24, were to be analyzed in terms of superiority. The
upper limit of the 95% bilateral confidence interval had to be <0 to
achieve superiority over control treatment. Also, to confirm supe-
riority, 250% of the subjects were to demonstrate 22-point WSRS
improvement over control treatment. The confirmatory analysis
of the primary endpoint was the comparison of the proportion of
NLFs on both sides, having a 21-grade improvement on the WSRS
over baseline at week 24 (Visit 7; BLE assessments). To achieve su-
periority, the observed P-value was to be <.025 according to the
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PP population
(n=88)

McNemar's test. All statistics were performed using SAS, 9.3 (SAS
Institute Inc., Cary, NC, USA).

3 | RESULTS

3.1 | Study subjects and treatment

Out of 140 randomized subjects who met all selection criteria, 120
were allocated to the active treatment group and 20 to the untreated
control group (Figure 2). Two subjects in the active treatment group
did not receive treatment, resulting in an ITT population of 118 sub-
jects, out of which 30 were excluded for having one or more proto-
col violations, resulting in an analysis sample of 88 subjects in the
PP population. All subjects who received treatment were considered
for the safety analysis: n = 120 for the SAFT population (Figure 2).
Subjects in the PP analysis group were mostly Caucasian women and
had a mean (+SD) age of 57 (+9) years. All Fitzpatrick skin phototypes
were well represented with 61.4% of subjects having skin types I-
to-lll and 38.6% with skin types IV-VI. The mean initial preinjection
WSRS score was 3.49 (+0.50) at each hemiface (Table 1).

FIGURE 2 Flowchart of subjects’
Randomization inclusion (ConSORT)
(n=140)
A4
A\ 4 v
Treatment group Untreated control group
(n=120) (n=20)
Excluded Treatment provided in error
Treatment not received to control group subjects
(n=2) (n=2)
v l
RHA4 /| LYFT RHA4 /| LYFT
ITT population > SAFT population
(n=118) (n=120)
Excluded

Initially, subjects in the PP population received a mean volume
of 1.54 (+0.64) mL of RHA4 and 1.42 (+0.61) mL of Lyft (P = .002).
Subsequent touch-up treatments were administered in a signifi-
cantly (P = .012) lower proportion of hemifaces treated with RHA4
(28/88 = 31.8%) than Lyft (38/88 = 43.2%). For those that did
receive touch-up treatments, the mean volume injected did not
differ significantly (P = .51, NS) between products: 0.79 (+0.31)
mL RHA4 vs 0.76 (£0.32) mL for Lyft. Neither did the total vol-
umes (initial + touch-up) injected 1.79 (+0.87) mL for RHA4 vs 1.75
(£0.90) mL for Lyft, (P = .48, NS). Importantly, during subsequent
follow-up, the vast majority of subjects were not retreated before
week 52 or mostly week 64 (Figure 3), and were thus followed for
at least 1 year (up to 15 months) after their last study treatment.
Overall, similar percentages of hemifaces randomized to RHA4
(25.0%) and Lyft (21.6%) did not receive any retreatment during
the study. For the 21/88 (23.9%) subjects who did not receive re-
treatment at week 64, the reasons were that initial results were
still optimal according to (a) the treating investigator (33.3%), (b)
the subjects themselves (38.1%), or (c) other nonsafety related rea-
sons (28.6%).
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TABLE 1 Demographic characteristics of study subjects
included in the treatment group

ITT population PP popula-
(n=118) tion (n = 88)

Age (years)

Mean + SD 57.4 £10.0 574 9.3

Median 58.0 57.5

Min-Max 27.0-86.0 38.0-82.0
Gender [n, (%)]

Male 12 (10.2) 7(8.0)

Female 106 (89.8) 81(92.0)
Race [n, (%)]

Caucasian 97 (82.2) 74 (84.1)

Black 19 (16.1) 13 (14.8)

American Indian/N. 1(0.9) 1(1.1)

Alaskan

N. Hawaiian/P. 0(0.0) 0(0.0)

Islander

Asian 1(0.9) 0(0.0)

Other 0(0.0) 0(0.0)
Ethnicity [n, (%)]

Hispanic/Latino 30(25.4) 22 (25.0)

Not Hispanic/Latino 88 (74.6) 66 (75.0)
Fitzpatrick skin type [n, (%)]

| 4(3.39) 4(4.6)

Il 21(17.8) 16 (18.2)

1 40(33.9) 34 (38.6)

v 31(26.3) 19 (21.6)

\% 14 (11.9) 9(10.2)

VI 8(6.8) 6(6.8)

Abbreviations: ITT, intention to treat; PP, per protocol.

3.2 | Treatment efficacy: wrinkle severity

In the PP population, according to BLE ratings, both treatments re-
sulted in a reduction of mean WSRS scores at week 24 post-treat-
ment. This result was maintained until week 64 (Figure 4A). At week
24, a significantly (P = .001) greater mean WSRS score improvement
(ie, decrease between pre- and postinjection) was observed for RHA4
[-1.34 (95% CI -1.46, -1.22)] than for Lyft [-1.16 (95% CI -1.29,
-1.03)]. The mean WSRS score difference of -0.18 (95% Cl -0.29,
-0.07) between RHA4 and Lyft showed that, in terms of WSRS score
improvement, RHA4 achieved noninferiority (ie, upper limit of the
95% Cl < 0.5) and even superiority (ie, upper limit of the 95% Cl < 0)
to Lyft at week 24 (primary endpoint), as well as at subsequent time
points (Table 2). The sensitivity analysis, which included all subjects
who initiated treatment (ITT population), confirmed both the non-
inferiority and superiority at week 24, with a mean difference be-
tween WSRS scores of -0.22 (95% CI -0.34, -0.11). These results

mirrored WSRS assessment by treating investigators, which reported
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FIGURE 3 Evolution of the percentage of subjects who
underwent retreatment over 15 mo. Data from the PP population

a significantly (P < .001) greater reduction of the WSRS score for
RHA4 (-1.45 [+0.76]) than for Lyft (-1.05 [£0.76]) at week 24, but also
throughout the study from week 2 until week 64 (Figure 4B).

According to BLE ratings, the 1-point WSRS responder rate
(ie, the percentage of patients with 21 point improvement of
the WSRS score) at week 24 was significantly (P = .005) greater
for RHA4 (97.7%) than Lyft: (88.6%). In subsequent assessments
(weeks 36, 52, 64), the RHA4 responder rate remained 287% and
showed a persistent (though nonsignificant) trend toward higher
scores than Lyft (Figure 4C). Analysis of the ITT population con-
firmed a significantly (P = .002) greater WSRS responder rate for
RHA4 (97.2%) than Lyft (87.9%) at week 24 (BLE ratings). These
results mirrored the 1-point WSRS responder rate assessment by
treating investigators, which showed a lasting trend toward higher
scores with RHA4 than Lyft throughout the study, reaching sta-
tistical significance at weeks 2, 24, 36, and 52 (Figure 4D). The 2-
point WSRS responder rates at week 24 were 34.1% (95% Cl 24.3,
45.0) for RHA4 and 26.1% (95% Cl 17.3, 36.6) for Lyft (P = .052,
NS)(BLE ratings), which represented a 1.31-fold higher score for
RHA4 compared to Lyft. However, the additional superiority cri-
terion of a 21.50-fold greater 2-point WSRS responder rate for
RHA4 was thus not met.

3.3 | Treatment efficacy: aesthetic improvement

In the PP population, for both products, and at all time points as-
sessed, GAIS scores for the vast majority of subjects (>72%) were
rated as “improved” or “much improved” from prior to treatment,
either by the BLE or the subjects themselves (Figure 5A and B). At
all time points, GAIS scores (BLE and subject ratings) showed that
the percentages of “improved” or “much improved” subjects with
RHA4 were at least equivalent to Lyft. At week 64, that percentage
was still 80.0% for RHA4% vs 72.3% for Lyft (P = .06, NS) when as-
sessed by the BLE. This difference reached statistical significance
(P = .014) when assessed by the subjects (91.4% [RHA4] vs 82.9%
[Lyft]). Overall, these results support the long-lasting aesthetic im-
provement associated with both gels, and the high efficacy of RHA4
throughout the study period.
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TABLE 2 Changesin mean WSRS scores in the PP population over time, as assessed by the BLE

RHA4 LYFT

Change from pretreatment: mean

Change from pretreatment: mean

Difference between treatments: mean

(95% CI) (95% CI) (95% CI) P value
Week 24 -1.34(-1.46, -1.22) -1.16 (-1.29, -1.03) -0.18 (-0.29, -0.07) .001
Week 36 -1.28(-1.41, -1.14) -1.12(-1.25, -0.99) -0.16 (-0.25, -0.07) <.001
Week 52 -1.23 (-1.40, -1.07) -1.05 (-1.20, -0.90) -0.18 (-0.30, -0.06) .004
Week 64 -1.26 (-1.44, -1.08) -1.11(-1.28, -0.93) -0.15(-0.27, -0.04) .011

3.4 | Subject perception

Subjects were asked to assess their NLF and deem how the treat-
ment influenced their quality of life and self-image using the psy-
chometric FACE-Q questionnaire (NLF domain). No significant
differences were found between hemifaces at the pretreatment
visit. Conversely, RHA4 showed consistently higher scores than
Lyft after treatment, with significant differences at all assessment
points from week 2 onwards (Figure 6A). Likewise, the change in
the FACE-Q scores from pretreatment was significantly higher with
RHAA4 at all assessment points until week 64.

As a whole, subject satisfaction using a 5-grade structured scale
was also higher with RHA4 than Lyft at all assessment points, except

week 4. In addition, a higher percentage of subjects either “satisfied”

or “very satisfied” with RHA4 than with Lyft was reported through-
out the study, reaching statistical significance at all assessments ex-
cept weeks 4 and 12 (Figure 6B). Overall, subject satisfaction was
high throughout the study for both fillers with scores over 80% until
week 64.

3.5 | Safety

Injection pain was virtually absent 5 minutes postinjection, and
there were no clinically meaningful differences between devices
regarding pain. Both treatments were safe and well tolerated. The
proportions of subjects experiencing at least one CTR (eg, bruising,
firmness) were comparable between treatment groups and the ma-

jority had resolved by Day 14. No deaths or early study withdrawal
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FIGURE 6 Subjects’ perception and satisfaction with treatment
efficacy. Evolution of the mean subject score on the NLF domain
of the FACE-Q questionnaire (100 units) (A) and the percentage

of subjects “satisfied” or “very satisfied” on a 5-point ad hoc
satisfaction scale (B) over 15 mo. Data from the PP population

due to treatment-related AEs (TRAEs) occurred during the follow-up
period. Three subjects experienced a Serious AE (SAE: arthralgia, di-
verticulitis, and lung infection), but none was deemed to be related
to the study treatment. No vascular occlusion-related events were
reported. TRAEs were based on CTR diary entries and were those
commonly expected from the injection of a dermal filler. Overall,
the frequencies of TRAEs were consistent with expected incidence
rates and similar between treatment groups. Seventy-one (59%) and
62 (52%) subjects experienced a TRAE related to RHA4 and Lyft,

respectively. All TRAEs were mild-to-moderate (no severe TRAE),
and 334 of 364 events reported (92%) were administration site con-
ditions. Overall, most frequent TRAEs were injection lumps/bumps
(n = 55/120, 45.8% of subjects), injection site firmness (n = 49/120,
40.8%), injection site swelling (n = 27/120, 22.5%), and tenderness
(n =21/120, 17.5%). There were no reports of late-onset TRAEs or
granulomas with either filler. The global incidence of TRAEs was
higher in subjects with Fitzpatrick skin types I-lll (n = 48, 71.6%) than
in those with types IV-VI (n = 29, 54.7%).

4 | DISCUSSION
In recent years, the world market for HA-based dermal fillers has
experienced tremendous growth. However, despite the widespread
acceptance of their efficacy and safety, many of them lack robust
supporting scientific evidence, such as randomized controlled trials,
particularly those marketed only in Europe.2 RHA4 belongs to a new
generation of HA-based dermal fillers characterized by a crosslinking
technology developed to preserve high molecular weight HA chains
and decrease their BDDE crosslinking rate, thus conferring mechani-
cal resilience and tissue biointegration to these gels.'°

The clinical efficacy of RHA4 was assessed by testing its nonin-
feriority to Lyft, a popular and effective dermal filler already com-
mercially available in the US, which has been used in various trials
as a reference treatment to investigate the clinical efficacy of other
HA-based fillers.!® Like RHA4, Lyft is indicated for deep-dermal to
superficial subcutaneous implantation for the correction of mod-
erate-to-severe facial wrinkles and folds such as NLF, with a long
history of positive results on the treatment of skin folds, including
severe NLF.> Our primary endpoint to assess the noninferiority of
RHA4 compared to Lyft was the reduction in the WSRS score rated
by a BLE.

This study demonstrates the efficacy and safety of RHA4 in the
treatment of moderate-to-severe NLF. The administration of both

fillers resulted in a significant reduction in the WSRS score according
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to both the BLE and treating investigators. However, the decrease
with RHA4 was significantly greater than with Lyft, not only at week
24 (primary endpoint) but also more globally throughout the study
from weeks 2 to 64, as rated by the BLE and treating investigators.
In terms of WSRS score improvement, RHA4 achieved superiority to
Lyft. The mean WSRS score reduction observed with RHA4 (ie, 1.34
points) was in the range of that observed in previous trials assess-
ing the efficacy of HA-based fillers in the correction of severe NLF,
at 24 weeks postintervention.”>'”'® The 1-point WSRS responder
rate was also significantly higher (P = .005) for RHA4 than Lyft at
week 24, and a trend for higher rates was maintained throughout the
study. Of note, all these results were confirmed in the ITT population
(including subjects with protocol deviations) and when considering
the assessment by treating investigators. Statistical superiority of
RHA4 over Lyft was achieved in terms of WSRS score reduction at
week 24 (and all subsequent time points), as well as one-point WSRS
responder rates. However, it was not formally confirmed by the anal-
ysis of the two-point WSRS responder rate.

The GAIS is more subjective than the WSRS, but it is one of the
most informative tools for the global appraisal of aesthetic outcomes
associated with changes in folds and wrinkles severity after treat-
ments.’ In our study, both the BLE and subjects reported GAIS
scores for RHA4 that were at least equivalent to Lyft until study
completion. At week 64, global aesthetic improvement was still re-
ported by 80.0% (RHA4) vs 72.3% (Lyft) of the subjects (according
to the BLE), and by 91.4% (RHA4) vs 83.9% (Lyft) of the subjects
themselves, this latter difference being statistically significant.

In addition to the specific assessment of NLF severity and over-
all aesthetic improvement, subjects’ subjective perception regarding
the treatment performed with dermal fillers is also vital; an improved
self-image is perhaps the most relevant goal of aesthetic interven-
tions. In our study, this assessment was carried out using both a
structured ad hoc five-point satisfaction scale and the NLF domain
of the FACE-Q, a widely used questionnaire originally developed as
a PROM of the effectiveness of facial aesthetic procedures.’* RHA4
scores were higher than Lyft in both assessments and at all time
points until week 64, the difference being statistically significant for
all FACE-Q results, and for satisfaction results at most time points
from week 2 onwards.

Importantly, all assessments demonstrated that RHA4 provides
a long-lasting correction of moderate-to-severe NLF and long-term
subject satisfaction with the treatment, up to 15 months. While
this time period exceeds that of several previous trials assessing
the effectiveness of dermal fillers for correcting NLF,>1718:20 5.
ger follow-up periods have also been reported.?! Long-lasting pa-
tient satisfaction with RHA4 was also confirmed by the low rates
of retreatments observed until study completion at week 64. With
retreatment being offered unconditionally (and without cost to the
subject) at the final step of the study, it is noteworthy that 25% of
RHA4 hemifaces never underwent any retreatment with the primary
reason cited being that correction was still optimal.

For both treatments, CTRs were comparable and the major-
ity did not extend beyond 14 days (last day of reporting on the

subject diary log). All TRAEs were mild-to-moderate in severity
and were consistent with those experienced with other injectable
HA fillers.?? No late-onset TRAEs or granulomas were reported.
Importantly, darker Fitzpatrick skin phototypes (IV-VI) showed an
even lower incidence of TRAEs than lighter types (I-1ll), confirming
the consistent safety of all products tested in all skin types.

Overall, our results are strengthened by the robustness of the
noninferiority design, which may challenge results interpretation,
but allows to draw robust conclusions and offers the ability to iden-
tify innovative treatments.?®> While aesthetic dermatology proce-
dures represent an increasing demand among males, they may have
a higher threshold for seeking cosmetic interventions. Similar to pre-
vious trials assessing the efficacy of aesthetical interventions, men
were underrepresented in our study sample (8% of the PP popula-
tion). Future gender-specific investigations may provide complemen-
tary information on the efficacy of RHA4 for NLF in each gender.

In summary, our results consistently demonstrate a high efficacy
and long-lasting effect of RHA4 in the correction of NLF that can be

safely and reliably used in patients of various Fitzpatrick skin types.
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