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Purpose: Nasolabial folds (NLFs) are one of the most noticeable signs of facial aging. NLFs

negatively affect self-confidence and social acceptance often leading to a person’s desire to

improve their appearance using dermal fillers. The hyaluronic acid injectable gel implant

Princess® FILLER Lidocaine (PFL) is a minimally invasive easy to administer the product.

In this investigation, we assessed the safety and efficacy of PFL to correct moderate to severe

NLFs over a 36-week period.

Methods: Adult women and men with moderate to severe NLFs received one injection of

PFL to both NLFs. After 2 weeks, a touch-up treatment could be performed, if deemed

necessary by the investigator. The change in NLF severity was assessed using the Nasolabial

Fold Severity Rating Scale (NFL-SRS) developed by Croma-Pharma and the Global

Aesthetic Improvement Scale (GAIS).

Results: Out of 60 analyzed subjects, 59 (98.3%) had improved their NLF severity by at

least 1 grade on the NFL-SRS at week 4, 58 subjects (96.7%) at weeks 24 and 36. All

subjects showed aesthetic improvement (GAIS), at weeks 4 and 24. The investigator judged

the aesthetics as very much improved (score of 1) in 45 (75.0%) at week 4, 48 (80.0%) at

week 24, and in 39 of 60 subjects, respectively (65.0%) at week 36. Thirty-six weeks post-

initial treatment, 56 of 60 subjects (93.3%) were very satisfied or satisfied with the treatment.

Adverse device effects (ADEs) were mild or moderate and resolved at latest 25 days post-

onset. The most commonly reported ADEs were injection site hematoma and injection site

pain.

Conclusion: PFL was safe and effective in reducing the severity of NLFs. Most subjects

were (very) satisfied with the treatment outcome throughout a 36 weeks investigation period.

Keywords: hyaluronic acid, dermal filler, lidocaine hydrochloride, mid to deep dermis,

facial wrinkles, injection

Introduction
Nasolabial folds (NLFs) are one of the typical clinical manifestations of facial aging,

which further include flaccidity of the skin and subcutaneous tissue, wrinkle expression

in the upper third of the face, tear through, drop of the angle of the mouth, loss of

definition in the mandibular border, cervicofacial platysmal bands, changes in skin

pigmentation, and evident veins.1 The perception of age and health is a critical aspect in

the common judgment of attractiveness. Younger faces are generally perceived as more

attractive than older-looking faces, and estimated age is negatively correlated with

perceived attractiveness.2,3 Attractiveness influences both the self-perception and the

social behavior toward others and is related to traits such as self-confidence and social

acceptance. Thus, it is not surprising that aesthetic interventions can improve the
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psychological well-being and quality of life in people who

chose to undergo such rejuvenation procedures.4 Positive

changes in individuals undergoing aesthetic interventions

include increased satisfaction with their self-appearance,

reduced incidences of depression or anxiety, improved emo-

tional wellbeing, and increased self-confidence.5 Dermal fil-

lers are widely used for facial rejuvenation and the correction

of deep wrinkles, including NLFs. Treatments with dermal

fillers provide desirable aesthetic outcomes with minimal

invasiveness and without the downtime associated with sur-

gery. Dermal fillers also stimulate the cell turn-over in the

dermis to produce elastin and collagen, which also fills the

depressed facial regions.6 Hyaluronic acid (HA) dermal fil-

lers are the most popular, with about 2.1 million injections

performed in the US in 2017.7 HA dermal fillers are easy to

administer, have predictable effectiveness, a good safety

profile, and quick recovery.8–11 Pain was the most commonly

reported patient complaint with dermal fillers. Consequently,

a local anesthetic (lidocaine hydrochloride) was included in

their formulation to reduce procedural pain thus bypassing

the need for additional anesthesia.12

Princess® FILLER Lidocaine (PFL) is a soft tissue

filler manufactured by Croma-Pharma GmbH containing

HA and lidocaine hydrochloride as a supplemental anes-

thetic. HA is a natural component of human skin; hence,

PFL is naturally absorbed, with the lifetime of the device

anticipated to be 6–9 months. Lidocaine hydrochloride is

rapidly released from the device after injection and quickly

eliminated from the body due to a short half-life of

approximately 90 mins.

The device is designed to be injected into the mid to

deep dermis.

Rheological measurements are performed to evaluate

the physical characteristics of HA fillers. The storage

modulus Gʹ is a suitable parameter for determination of

the stiffness of HA-based, cross-linked products like PFL,

where the elasticity is more pronounced than the viscosity.

The Gʹ specification of the PFL is 45,000–195,000 mPa.

PFL is approved for the use in adults to correct mod-

erate to severe facial wrinkles and folds, to increase lip

volume, and for medical reconstructive purposes in the

treatment of facial lipoatrophy, debilitating scars, or mor-

phological asymmetry of the face. It received the CE mark

in 2016.

The present clinical investigation was undertaken to

assess the safety and efficacy of PFL in the correction of

moderate to severe NLFs.

Materials And Methods
Materials
Commercially available PFL (Croma-Pharma GmbH,

Industriezeile 6, 2100 Leobendorf, Austria) was used for

this investigation.

Subjects And Clinical Investigation
This prospective, open-label, multicenter, post-market

investigation was conducted between 20-Sep-2017 and

02-Jul-2018 at 2 centers in Vienna, Austria. The Ethics

Committee approval was obtained from the

Ethikkommision der Stadt Wien (Vienna, A). The study

was registered at http://www.clinicaltrials.gov (NCT

03611491).

Subjects had to be male or female adults with 2 fully

visible, approximately symmetrical NLFs, with each fold

scoring 2 (moderate) to 3 (severe) according to the 5-grade

Nasolabial Fold Severity Rating Scale (NLF-SRS; devel-

oped by Croma-Pharma GmbH, see Figure 1). Eligible

subjects had healthy facial skin, were free of diseases

that could have interfered in the cutaneous aging evalua-

tion and were willing to abstain from any aesthetic or

surgical procedures in the treatment area for the duration

of the clinical investigation. Subjects were excluded from

participation for any of the following reasons (among

others): pregnancy, lactation, planned pregnancy or unwill-

ingness to use contraception at any time during the inves-

tigation (for women of childbearing potential only);

mental disorders or emotional instability; allergic reaction

or hypersensitivity to HA, lidocaine, or any amide-based

anesthetic; any corrective procedures performed or

planned in the nasolabial region (eg, silicone implants,

permanent fillers, absorbable and non-absorbable sutures,

laser therapy, dermabrasion, botulinum toxin application,

chemical peeling); infectious, inflammatory, or prolifera-

tive lesions in the nasolabial region; cutaneous lesions in

the treatment area; human immune deficiency virus-posi-

tive; allergies against aesthetic filler; recurrent herpes sim-

plex virus 1; tendency to hypertrophic scars, keloid

formation, and/or pigmentation disorders; any autoimmune

or connective tissue disease, or current treatment with

immune therapy; diabetes mellitus or uncontrolled sys-

temic diseases; and use of anticoagulant, antiplatelet or

thrombolytic medication.

Before any investigation-related procedures or assess-

ments were performed, subjects received the subject infor-

mation and voluntarily signed and dated the informed
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consent form. At least 3 facial photographs (frontal view,

left oblique and right oblique) including both NLFs were

taken on day 0 (before treatment) and at all post-treatment

visits following instructions provided in a photography

manual.

The investigation was conducted in accordance with

the International Standards Organization 14155:2011, the

principles of the Declaration of Helsinki, and the applic-

able sections of the national medical device law. Ethics

committee approval was obtained before any investiga-

tion-specific procedures were performed. Before receiving

treatment, subjects were medically examined including the

documentation of their medical history and current

medication.

Treatments
PFL was injected into the mid to deep dermis using a

prefilled syringe and a 27G½ʺ disposable needle. Sensitive

skin could be pre-treated with a local anesthetic patch or

cream. The injection technique (retrograde or fan) and the

injected volume were chosen at the investigator’s discretion

based on characteristics of the defect under correction. The

maximum-recommended volume was 10 mL per treatment

session and a total of 20 mL per subject per year.

Subjects received the initial treatment to both NLFs on

day 0, with an optional touch-up treatment at week 2, if

the investigator was not satisfied with the result of the first

treatment. Subjects were followed up for 36 weeks.

Assessments
Immediately after injection and 15 mins thereafter on day

0 and, if applicable, at week 2, subjects were asked to

quantify the pain associated with the procedure on a semi-

quantitative numeric rating scale from 0 (no pain) to 10

(worst imaginable pain).

The severity of NLFs was graded on the NLF-SRS live

by the investigator on day 0 (before treatment), and at week

4, week 24, and week 36. Additionally, photographs were

taken at each visit and evaluated by an independent reviewer.

The NLF-SRS ranges from none/minimal (Grade 0) to

Figure 1 Croma-Pharma nasolabial folds severity rating scale.

Notes: Grade 0 (none/minimal)=no visible or minimal NLFs, 1 (mild)=shallow but visible NLF with a slight indentation, 2 (moderate)=moderately deep NLF, 3 (severe)=very

deep NLF with prominent facial feature, 4 (extreme)=extremely deep and long NLF with skin redundancy. Used with permission fromCroma-Pharma.

Abbreviation: NLF, nasolabial fold.
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extreme (Grade 4) and uses sample guide photographs

labeled with a differentiating description for each severity

grade (Figure 1).

The aesthetic improvement of the subject’s appearance

after NLF correction was assessed by the investigator at

week 4, week 24, and week 36 comparing the result for

each NLF with photographs of the pre-treatment appear-

ance using the 5-point Global Aesthetic Improvement

Scale (GAIS). The GAIS ranges from “very much

improved” (score = 1) to “worse” (score = 5).

Aesthetic improvement based on the GAIS was

achieved with scores <4.

At each visit and before the investigator’s aesthetic

evaluation, subjects rated their satisfaction with the treat-

ment on a 5-point scale ranging from “very unsatisfied” to

“very satisfied”. The safety and tolerability of the treat-

ment with PFL was assessed based on spontaneous report-

ing of adverse events (AEs) by the subjects, and through

clinical examinations and asking non-leading verbal ques-

tions about the subjects’ general well-being by the inves-

tigator at each scheduled visit. The investigators also

examined the treatment area for injection site reactions at

each scheduled visit.

Measures And Endpoints
The primary efficacy endpoints were the average change

versus baseline (day 0) in the NLF-SRS grade of NLFs at

week 24 as evaluated by the investigator and the propor-

tion of subjects with the NLF-SRS grade reduced by ≥1
point versus baseline at week 24. The secondary endpoints

included the average change in NLF-SRS grade and the

proportion of subjects with improvement at all visits as

evaluated by investigators and independent reviewers of

photographs, the improvement by using GAIS, subject

satisfaction and pain rating.

Statistical Analysis
All primary and secondary endpoints were analyzed

descriptively. For the change in the average grade of

NLF severity based on the NLF-SRS from baseline to

week 24, 95% confidence intervals of the mean were

calculated. Responder analyses based on the proportion

of subjects achieving a ≥1 grade or 2 grades improvement

from baseline were performed. Sixty subjects received

treatment and were included in the safety analyses. Fifty-

nine subjects completed all visits until the end of the

investigation at week 36 and were included in all efficacy

analyses.

Results
Subjects
Sixty subjects were enrolled, and each received at least 1

injection with PFL to both NLFs. All subjects had NLF

severity of 2 (moderate) to 3 (severe) according to the

NLF-SRS at baseline. Fifty-nine women and 1 man were

enrolled. All subjects were white and between 30 and 76

years old with a median age of 55.5 years.1 subject was lost

to follow up after week 2, the remaining 59 subjects com-

pleted all visits until the end of the investigation at week 36.

Dosing And Administration
At baseline (day 0), 60 subjects were injected, of whom 29

subjects (48.3%) were treated with anesthetic cream before

injection. The median-injected volume was 1.45 mL

(range: 0.5–2.5 mL) PFL to the right and 1.50 mL

(range: 0.7–2.6 mL) to the left NLF. The retrograde injec-

tion technique was used in 57% and the fan technique in

15% of subjects. In 28% of subjects another injection

technique or the combination of techniques was used. At

week 2, the investigator judged the initial treatment to be

incomplete for 20 subjects, who then received touch-up

treatment. For 7 subjects, anesthetic cream was applied

before injection. The median volume of the touch-up treat-

ment was 1.0 mL to both NLFs (range: 0–2 mL). Subjects

were injected using the fan technique in 15% of subjects (3

of 20), the retrograde technique in 35% of subjects (7 of

20), and the combination of fan and retrograde injection

technique in 50% of subjects (10 of 20).

Efficacy
NLF Severity Based On The NLF-SRS

The proportion of subjects with an improvement of at least

1 grade of the NLF-SRS as assessed by the investigator is

shown in Table 1 and by the independent reviewer of

photographs is shown in Figure 2A. Based on the investi-

gator’s evaluations, all of the 59 evaluated subjects at

week 4 (98.3%) and all but one subject (58 subjects,

96.7%) at week 24 and week 36 had improved their NLF

severity by at least 1 grade. The independent reviewer of

photographs assessed all subjects to be improved by at

least 1 grade at all post-baseline visits. The investigator's

rating of a ≥2-grade improvement was 88% of subjects at

week 4, 68% at week 24 and 60% at week 36 (Figure 2B).

Aesthetic Improvement Assessed By GAIS

All 59 evaluated subjects (98.3%) had improved aesthetics

(below score 4 of the GAIS) at week 4 and week 24. Most
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subjects had a “very much improved” aesthetic appearance

(corresponding to a score of 1) at all post-baseline visits.

At week 4, 76.3% had GAIS Score 1 (very improved),

20.3% had GAIS Score 2 (much improved), and 3.4% had

GAIS Score 3 (improved). At week 24 81.4% had GAIS

Score 1, 15.3% had GAIS Score 2 and 3.4% had GAIS

Score 3. At week 36 this trend continued with the excep-

tion of one subject (96.7%). At week 36 66.1% had GAIS

Score 1, 27.1% had GAIS Score 2, 5.1% had GAIS Score

3 and 1.7% had GAIS Score 4 (no change) (Figure 3).

Subject Satisfaction

At week 36, 56 subjects (93.3%) were “very satisfied” or

“satisfied” with the treatment, while no subject was “very

unsatisfied“ (Figure 4). This high degree of satisfaction with

the treatment outcome was noted at week 4 and consistently

maintained until the end of the investigation at week 36.

Pain Intensity

Immediately after the injection 36.7% of subjects had pain

score 0, 18.3% had pain score 1, 18.3% had pain score 2,

18.3% had pain score 3, 5% had pain score 4 and 3.3%

had pain score 5, no patient reported pain scores 6–10

(Figure 5). Twenty subjects received a touch-up treatment

8.3% had pain score 0, 6.7% had pain score 1, 8.3% had

pain score 2, 6.7% had pain score 4, 1.7% had pain score 5

and 1.7% had pain score 6, no patient reported pain scores

6−10 (Figure 5). After both treatments, on day 0 and at

week 2, subjects reported no pain 15 mins after the first

pain intensity assessment.

Safety
The treatment was generally safe and well tolerated. In

total 38 AEs were reported by 28 subjects (46.7%). Most

Table 1 (%) Of Subjects With ≥1 Grade Reduction Of NLF

Severity By At Least 1 Grade On The NLF-SRS As Assessed By

The Investigator

Visit N =60 (%) of Subjects With ≥1 Grade Reduction

Week 4 59 98.3%

Week

24

58 96.7%

Week

36

58 96.7%

Abbreviations: N, number of analyzed subjects; NLF, nasolabial fold; NLF-SRS,

nasolabial fold-severity rating scale.
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Figure 2 (A) Proportion of subjects with ≥1 grade improvement in NLF severity

based on the NLF-SRS as assessed by the investigator and the independent reviewer

of photographs (“reviewer”). (B) Proportion of subjects with ≥2 grades improve-

ment in NLF severity based on the NLF-SRS as assessed by the investigator.

Notes: Percentages are based on the number of subjects in the analysis set (N=60).

The evaluation of 1 subject was missing at all post-baseline visits.

Abbreviations: N, number of subjects; NLF, nasolabial fold; NLF-SRS, nasolabial

fold-severity rating scale.
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Figure 3 Proportion of subjects with improved aesthetics as assessed by the

investigator using the GAIS.

Notes: The GAIS score was averaged over both nasolabial folds. Percentages are

based on the number of subjects in the analysis set (N=60). The evaluation of 1

subject was missing at all postbaseline visits.

Abbreviations: GAIS, Global Aesthetic Improvement Scale; N, number of

subjects.
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Figure 4 Subject satisfaction ratings.

Notes: Percentages are based on the number of subjects in the analysis set (N=60).

The evaluation of 1 subject was missing at all post-baseline visits.

Abbreviation: N, number of subjects.
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of these AEs (31 of 38, 81.6%) were related to the proce-

dure and classified as adverse device effects (ADEs), with

no event being related to the investigational medical

device.

All ADEs were mild or moderate temporary effects

that were localized to the injection site (Table 2). Nearly

all ADEs resolved within 14 days post-onset, with one

ADE (injection site hematoma) resolving 25 days post-

onset. Two subjects experienced serious AEs, one moder-

ate sub-mammary hematoma infection and one severe

papillary thyroid cancer, both of which the investigator

considered as not related to the investigational medical

device or the procedure.

Discussion
In this investigation, 60 white subjects (female; N=59,

male; N=1), with a median age of 55.5 years were

enrolled. Of these, 59 subjects were evaluated at week 4,

week 24, and week 36; while 1 subject was lost to follow-

up after week 2. The objectives of this investigation were

to evaluate the efficacy of PFL in the correction of mod-

erate to severe NLFs and to evaluate the safety of PFL

when used to correct moderate to severe NLFs. After 24

weeks in all but one evaluated subjects (96.7%), the sever-

ity of NLFs improved by at least 1 NLF-SRS grade, as

assessed by the investigator, and in all evaluated subjects

(98.3%), as assessed by the independent reviewer of

photographs (Figure 6).

The evaluation of the efficacy of the treatment of

nasolabial folds in the improvement of at least 1 point,

as per scales defining severity of nasolabial folds, and

using other comparable devices were already assessed by

investigators in several clinical studies at 6 months (24

weeks) time-point: the Nasolabial Fold Severity Score

(NLFSS) responder rates for Juvéderm Ultra Plus were

90.8%, compared to 89.9% for Restylane.19 In another

investigation, Lupo et al reported that 96% of subjects

treated with Juvéderm Ultra Plus maintained clinically

significant improvement.20 In a study performed by

Goodman et al Juvéderm Ultra Plus showed an improve-

ment of 90% whereas Perlane® showed 65%.21 Juvedérm

Vollure XC (VYC-17.5L) revealed a NLFSS responder

rate of 93.2% as reported by Monheit et al.13 In all

instances, the efficacy or clinically significant improve-

ment was defined as at least 1 point improvement on a

nasolabial folds severity scale.

Based on this data, it can be concluded that the efficacy

results using PFL are similar to other benchmarked devices.

The NLF improvement was apparent at week 4 and

was maintained throughout the investigation until week 36

confirming a tissue residency for PFL of at least 6 months

after a maximum of 2 treatments. Thereby the median-

injected volume was comparable or even slightly lower

than the volume used with other HA fillers.13,14

Treatment with PFL also improved the subject’s aes-

thetic appearance as indicated by improved GAIS scores

all evaluated subjects from week 4 (96.6% “very much

improved”/”improved”) until week 24 (96.7% “very much

improved”/”improved”). This improvement was also seen

at week 36 (93.2% “very much improved”/”improved”) in

all but one evaluated subjects. The subject satisfaction

evaluation matched both the investigator’s and indepen-

dent reviewer’s assessments, with over 90% of subjects

being satisfied to very satisfied at the investigation com-

pletion. The subjective treatment outcome of PFL injec-

tions matched both the investigator’s and independent

reviewer’s assessments with over 90% of subjects being

satisfied to very satisfied at the investigation completion.

Moreover, the acceptance of pain was satisfactory

throughout the study and for those subjects experiencing
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Figure 5 Pain score immediately after injection.

Notes: Percentages of subjects with their Pain Score immediately after injection at

Initial treatment and at Touch-up treatment. Percentages are based on the number

of subjects in the analysis set (N=60) for the initial treatment and N=20 for touch-

up treatment. The evaluation of 1 subject was missing at all post-baseline visits.

Abbreviation: N, number of subjects.

Table 2 Incidence Of ADEs Reported During The Investigation

MedDRA Preferred Terms N (%)a n

Injection site hematoma 16 (26.7) 17

Injection site pain 12 (20.0) 12

Injection site swelling 2 (3.3) 2

Notes: aPercentages are based on subjects in the safety analysis set (N=60).

Abbreviations: ADEs, adverse device effects, MedDRA, Medical Dictionary for

Regulatory Activities; N, number of subjects; n, number of events.
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pain after injections, there was no pain sensation left at 15

mins post-treatment.

Taken together, these results were consistent with

results of previous investigations using the HA Fillers,

Princess® FILLER, the equivalent device but without lido-

caine hydrochloride, and Princess® VOLUME, the equiva-

lent device but with a higher dynamic viscosity. In these

investigations, the use of the Princess® fillers was highly

successful in the treatment of facial lipoatrophy, morpho-

logical asymmetry and debilitating scars (Princess®

FILLER) and in the treatment of NLFs (Princess®

VOLUME) over a 6-month period, as judged by investi-

gators, subjects, and independent reviewers.15–17 All

ADEs that were reported in this investigation (ie, injection

site hematoma, pain, and swelling) were mild or moderate,

transient, and are commonly reported following treatment

with dermal fillers.18

Conclusion
Treatment with PFL is a safe, well tolerated and effective

method to reduce the severity of NLFs; >96% of subjects

showed an improvement in their NLF severity of at least 1

grade after 36 weeks compared to their baseline status, and

this improvement was maintained for 6 months; 93.3% of

the subjects were “very satisfied” or “satisfied” with the

treatment outcome.
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