The Safety and Efficacy \Nonanimal Stabilized Hyaluronic Acid Dermal Filler in the Restoration of Soft Tissue Volume of the Lips: Results From a Prospective, Open-Label, Single-Center, Blinded Evaluator Pilot Study

Arnold William Klein,1 MD
1Geffen School of Medicine, University of California, Los Angeles, CA

Corresponding author: 

Arnold William Klein, MD
435 North Roxbury Drive, Suite 204

Beverly Hills, CA 90210

Phone: (310) 275-5136

Fax: (310) 275-2154

Arnold W. Klein, MD was a consultant and investigator for Medicis Aesthetics Inc. and has received educational and research grants from Allergan, Inc.; Medicis Aesthetics Inc.; Q-Med AB; and OrthoNeutrogena. Dr. Klein is a shareholder of SkinMedica, Inc.
List of Abbreviations:

GAIS 

Global Aesthetic Improvement Scale
LGP-HA
Large-gel particle hyaluronic acid
SGP-HA
Small-gel particle hyaluronic acid
TEAE

Treatment-emergent adverse event

ABSTRACT

Study objective: To establish the safety and efficacy of hyaluronic acid (Restylane®}, Medicis Aesthetics Inc., Scottsdale, AZ) for lip augmentation. 
Study design: This was a Phase 3, prospective, open-label, evaluator-blinded, single-center pilot study of  HA use in lip augmentation. The primary efficacy objectives were to investigate the efficacy of ]HA in lip augmentation and to assess subject satisfaction with the procedure 12 weeks after treatment. Secondary efficacy objectives were to validate 3D imaging to measure lip augmentation, identify subject satisfaction at all points in time, and identify the duration of lip augmentation and palpability of  HA in the lips. The primary safety objective was to assess the incidence, duration, and severity of all adverse experiences. 
Results: All 20 subjects and the treating investigator indicated improvement in the appearance of subjects’ lips at weeks 2, 6, and 12. The blinded evaluator judged improvement in all subjects at week 2, and in 89%, 37%, and 29% of patients at weeks 6, 12, and 24, respectively. HA administered for lip augmentation was well tolerated. Four (20%) subjects treated with HA experienced 7 treatment-emergent adverse events (TEAEs). 

Conclusions: Results of this study show promising efficacy and an absence of safety issues with the use of SGP-HA in lip augmentation. 
In Western cultures, one of the key facial features associated with attractiveness is the lips. Well contoured and full lips give a sense of youth and sensuality. With age, lip volume is lost and lips become thinner and flatter.1 Furthermore, through loss of bony support in the lower third of the face and changes in dentition, the structural support for the lips decreases.2 
For decades, patients have searched for ways to maintain a youthful appearance through cosmetic intervention. In recent years, the trend has been toward nonsurgical procedures, which represented 82% of the nearly 12 million cosmetic procedures performed in the United States in 2007. Over the last decade, the number of nonsurgical procedures performed increased by 754%. Procedures involving hyaluronic acid (HA; about 1.5 million procedures) are second in popularity only to those involving botulinum toxin (Botox® Cosmetic, Allergan, Irvine, CA) injections (about 2.8 million procedures).3 

Thirty years ago the procedure involved bovine collagens, which provided for safe, stable, and natural-looking lip enhancement. However, the improvement collagen provides lasts for only 3 to 6 months and has been  with hypersensitivity, leading to a search for other options.4 Small-gel particle and large-gel particle hyaluronic acid (\Restylane] and LGP-HA [Perlane®], respectively, Medicis Aesthetics Inc, Scottsdale, AZ) were developed as an alternative to bovine collagens; HA, a polysaccharide, occurs naturally in the dermis.5 It is less likely than bovine collagen to be associated with immunogenicity and hypersensitivity, and offers a more lasting outcome.6 HA is a gel composed of small particles of HA molecules stabilized by cross-linking. This stabilized gel is more resistant to enzymatic degradation than bovine collagen, and can bind significant amounts of water. These properties contribute to its longevity in cosmetic procedures.6,7 
To achieve accurate correction and an aesthetically pleasing result with a minimum of side effects, it is essential to employ the proper injection technique. The author has perfected the anterior, or serial puncture, technique, which allows the gentle, controlled forward flow of  HA in a mid-dermal level in the lip, resulting in a minimum of lumps or bruises.5,7 First the right upper and lower lip  are injected from lateral  to medial. The same is then repeated on the left side, To restore the lip height flying buttress like injections are made from the jawline to the lip

Lip augmentation does not simply involve increasing the size of lips; it also involves addressing the restoration of the architectural features of the lip. A full understanding of these features is necessary to create the “perfect lip.” Lip augmentation involves restoration of the lower third of the face to position the lips at their proper distance from the nose to the chin,5 as illustrated in Figure 1. 2 and 3
HA is approved for use in treatment of moderate to severe wrinkles and nasolabial folds and is intended for use in the middle to deep part of the facial dermis. Although this agent is not currently approved for lip augmentation, the author pioneered the use of this agent in the lips1 and there have been anecdotal reports of its use elsewhere for this purpose.1,8-10 This pilot study in 20 patients was undertaken to investigate the safety and efficacy of SGP-HA for lip augmentation.

Study Objectives

The coprimary efficacy objectives of this study were to determine whether HA was effective in lip augmentation and to assess subject satisfaction with the procedure 12 weeks after treatment. Secondary efficacy objectives were to identify subject satisfaction at all points in time, and identify the likely duration of effect of both lip augmentation and intended palpability of  HA in the lips. 
The primary safety objective was to assess the incidence, duration, and severity of all systemic and local adverse experiences. 
METHODS

Study design: This was a Phase 3, prospective, open-label, evaluator-blinded, single-center pilot study of the use of  HA in lip augmentation. HA was administered at the baseline treatment session, with efficacy assessments conducted on day 3, and then at 2, 6, 12, and 24 weeks after initial treatment. The study was conducted with the approval of the Institutional Review Board and was monitored according to good clinical practices. Written informed consent was obtained from each patient prior to entry into the study. The first subject entered the study on May 23, 2006, and the last subject completed the study on January 23, 2007. The patients were re-examined in 2008

Selection of study population: Healthy adult subjects 18 to 75 years old were included in the study. Subjects had previously decided to seek lip augmentation and abstain from any other facial plastic surgical or cosmetic procedure for the first 12 weeks of the study. Subjects may have undergone facial cosmetic procedures outside the area of assessment either before or contemporaneously with augmentation.

Subjects who had known hypersensitivity to HA, or those with existing disease on entry that may have resulted in changes in facial contour or edema during the course of the study (eg, inflammation, infection, facial psoriasis, herpes zoster, acanthosis, cancer, precancer, actinic keratosis), or any tissue augmentation therapy in the preceding 8 months were excluded from the study. Additional exclusion criteria included the use of platelet-inhibiting agents or other anticoagulants in a relevant period before study entry; incomplete recovery from or plans to have a facial procedure; a history of severe allergies manifested by anaphylaxis; use of any tissue-augmenting therapy or aesthetic facial surgery below the level of the lower orbital rim within 6 months before the study; known allergies or hypersensitivity reactions to local topical anesthetics; cancerous or precancerous lesions in the treatment area; use of investigational drugs or other medical devices under investigation within 30 days before entry; and any condition that the investigator believed made the subject unable to complete the study per protocol. 

Treatment: Subjects who met all of the inclusion criteria and none of the exclusion criteria were enrolled in the study and 2D and 3D images were obtained before treatment. Each subject was then treated with HA for optimal lip augmentation (i.e., the lip volume enhancement identified before treatment as cosmetically desirable by the investigator and subject). A diary was given to each subject for daily recording of any local (injection site) and systemic adverse events (AEs) during the first 2 weeks of the study. There was 1 day of treatment with follow-up visits through 24 weeks for safety and efficacy assessments.
Lip augmentation was performed by the investigator, including anesthesia, aseptic precautions, and any indicated pretreatment, such as the administration of botulinum toxin above the lower orbital rim. SGP-HA was administered by injection of the lips. HA was supplied in presterilized 1.0 mL syringes and a sterilized 30G x 0.5- inch needle. The amount of dermal filler used to provide optimal correction of the lips was recorded and identified for each subject. Per protocol, repeat SGP-HA injections were not permitted for correction on follow-up visits.
Subjects returned for a follow-up visit on day 3 for an AE review, a check of diary completion, and an assessment of product palpability by both the subject and investigator.

The 2D and 3D photography was performed at baseline and at 2, 6, 12, and 24 weeks. The images were assessed by a blinded evaluator, the investigator, and the subject. Each viewer identified whether the newer image demonstrated lip augmentation compared with the baseline image. Scoring for either live or 3D image review is summarized in Table 1.
Efficacy variables: The 2 primary efficacy variables were the proportion of study subjects with identifiable lip augmentation at 12 weeks as measured blindly by a live evaluator, and subject satisfaction, as measured using Global Aesthetic Improvement Scale (GAIS) ratings at 12 weeks.

Subjects considered their satisfaction with the filler placement using the GAIS rating (improved, same, worse) at each efficacy follow-up (2, 6, 12, and 24 weeks). Subjects also assessed lip palpability at 72 hours and 2 weeks. 

Secondary efficacy variables included the investigator’s assessment at each efficacy follow-up (2, 6, 12, and 24 weeks) compared with the anticipated GAIS rating (improved, same, worse) originally projected for that follow-up visit.

Three-dimensional imaging was conducted for each patient for up to 24 weeks, or until the imaging no longer showed an improvement in the patient’s lip appearance over baseline. The original projected duration of lip augmentation was compared with the actual duration of augmentation. 
The duration of lip augmentation was assessed by both subject examination during the initial 2-week period and by the investigator at 72 hours, and at 2, 6, 12, and 24 weeks using GAIS. The actual palpability of the product in the lip as compared with the anticipated palpability at each follow-up was assessed by the treating investigator throughout the study. 
Safety variables: Safety assessments included all systemic and local AEs at each post-treatment study visit (72 hours and 2, 6, 12, and 24 weeks) and patient observations through use of the daily diary during the 2 weeks following treatment. 

Clinical assessment: Subjects returned the diary at the 2-week visit. Live assessments of lip augmentation were performed at 2, 6, 12, and 24 weeks and compared with baseline, and at each of these times 2D and 3D images were obtained and separate live GAIS ratings of the lips were performed by the subject, blinded evaluator, and investigator. The 2D and 3D contour assessment technique enabled the blinded evaluator to rate lip augmentation efficacy relative to optimal lip correction. 
Subjects assessed their satisfaction with the filler placement using the GAIS after treatment at 12-week follow-up. Subjects may have viewed their baseline photograph to refresh their recollection of their baseline appearance. Polhemus 3D, Canfield 2D, Canfield 3D, and Medicis 2D imaging systems were used to take standardized digital photographs. A 3D image was then created that could be rotated in space to allow viewing of the face from different angles to compare lip appearance at each follow-up visit with initial baseline assessment. A secondary GAIS was provided by the blinded evaluator using 3D images taken at baseline and at non-specified points in time throughout the course of the study.
To validate the 3D images, 2 blinded photo evaluators not previously involved in any live evaluations separately performed a GAIS assessment comparing baseline and interval images. To prevent baseline photos from being recognized by the blinded photo evaluators, each blinded photo evaluator assessed images only at 2 times. A preliminary efficacy assessment was made for each follow-up using 3D images.
As an additional secondary efficacy evaluation, 3D lip images for baseline, 2, 6, 12, and 24 weeks were presented to a blinded evaluator in pairs. One set was the baseline images, and the evaluator was asked to identify whether the images were the same or different and, if different, which image represented the one with lip augmentation. Images from baseline and weeks 2, 6, and 12 were assessed at the end of the study.

Subject satisfaction with lip volume restoration as compared with baseline condition was assessed at 2, 6, and 24 weeks. The investigator’s assessment of patient satisfaction as compared with the intended result also was completed at each efficacy follow-up.
Safety assessments were made at every visit by collecting and recording all incidents of systemic and local AEs and TEAEs and concomitant medications.
Statistical analysis: The data set used for analysis was the intent-to-treat (ITT) population, which consisted of all subjects who received study treatment. The safety analyses were also performed on the ITT population. 
The coprimary efficacy endpoints were based on the proportion of subjects with satisfactory and identifiable lip augmentation at 12 weeks after SGP-HA augmentation, based on both blinded evaluator review and the subject’s satisfaction score at 12 weeks as assessed by the GAIS. Each subject was classified as a success or failure. To be considered a success, a subject must have had both evident augmentation on blinded evaluation and personally believe that the appearance of the lip was improved. For each outcome, the number and percent of subjects, as well as the 95% confidence interval, were determined. 

Secondary efficacy variables included subjects’ assessments of satisfaction with the placement of filler, the investigator’s assessment of satisfaction with filler placement, product palpability, and the blinded evaluator’s efficacy assessments at visits other than the 12-week visit. For each outcome, the number and percent of subjects were determined. The 95% confidence interval was also determined for the percent of successful outcomes and, where appropriate, the percent of outcomes considered unsuccessful.

RESULTS

Demographics: A total of 20 subjects were enrolled in the study. The mean age of study subjects was 52.8 years, and most were female (90%) and white (85%). 

Efficacy: All subjects and the treating investigator indicated lip improvement for all study subjects at weeks 2, 6, and 12. At 12 weeks, all subjects rated themselves as improved on their GAIS assessments (P<0.001; 90% CI 0.84, 1.00); the investigator’s GAIS assessment also rated all patients as improved at this time (P<0.001; 90% CI 0.85, 1.00). The blinded evaluator judged lip improvement in all subjects at week 2, which decreased to 89%, 37%, and 29% at weeks 6, 12, and 24, respectively.  

Using Canfield 3D images, improvement in lip appearance was indicated by the blinded evaluator in 35%, 53%, 67%, and 37% of subjects in the ITT population at weeks 2, 6, 12, and 24, respectively. At week 24, investigators indicated an improvement in 84% of subjects and 74% of subject self-assessments indicated an improvement. The median duration of effect was 92 days for the blinded evaluator and 183 days for subjects. 
Intended palpability of the product was detected by the investigator through week 2 of the study. SGP-HA was palpable in at least 1 lip in as much as 85% of subjects at 72 hours after administration, which decreased to 35% or less by week 2. SGP-HA was not palpable to the investigator at any time after 2 weeks following injection. All instances were determined by the investigator to be the intended feel of the product. 
Statistically significant changes from baseline through week 24 were demonstrated in the Canfield 3D system in some measurements, and some lip measurements were highly correlated with others measured by the Canfield 2D and 3D systems. 
Safety: Seven TEAEs were experienced by 4 (20%) subjects treated with SGP-HA. The majority (5/7) were not considered related to treatment. Two subjects had 1 event each of mild bruising considered to be caused by the injection procedure, but these were anticipated events resulting from the administration route and resolved within 2 weeks.
There were 2 serious AEs during the study. One subject had an event of thyroid neoplasm that resulted in the subject’s death; one subject was hospitalized for cellulitis of the left lower extremity, refractory to antibiotic therapy, which did not result in the subject’s discontinuation from the study. Both of these AEs were considered unrelated to the study treatment. 
DISCUSSION 

This 20-subject pilot study evaluated a single open-label treatment of  HA in lip volume augmentation. Study subjects were uniformly satisfied with their lip improvement; all subjects indicated improvement in the appearance of their lips through week 12, and 74% maintained their assessment of improvement through week 24. Similarly, 100% of treating investigator assessments indicated improvement through week 12, and 84% indicated improvement through week 24. The latter evaluation did not correlate well with the blinded evaluator’s assessments, in which 37% of subjects were rated as improved at 12 weeks. ] all baseline and follow-up comparisons were completed by the blinded evaluator using  photographs, 

Intended palpability of the product was detected by the investigator through week 2. Product palpation was reported in 90% of subject diaries. It should be noted that subjects were instructed to report anything they could feel inside the mouth as mass formation, whereas the investigator could discern the palpability of SGP-HA to be the intended feel of the product. Most subjects assessed the mass formation to be tolerable and indicated a duration of less than 2 weeks. Therefore, patients considered bruising an AE but recorded product palpation as lumps in the diary. 

In this study, HA treatment was well tolerated. Four (20%) of the subjects treated with HA experienced 7 TEAEs. The majority (5/7) of these were considered unrelated to treatment. Overall, as assessed by subject diaries, most AEs were tolerable and resolved within 2 weeks.

Because the current study was open label, there was no control arm for comparison purposes. Therefore, the intensity and duration of specific events collected in subject diaries were compared with data from an earlier study involving SGP-HA in the treatment of nasolabial folds. These parameters (bruising, redness, swelling, pain, tenderness, itching, and mass formation) were also compared at 72 hours and 2 weeks after treatment as identified by the investigator. A large majority of subjects in the lip enhancement study assessed symptoms as tolerable in their diaries. At 2 weeks and thereafter, no symptoms were identified by the investigator in the lip study, compared with 21 events identified in the nasolabial fold study. 
In conclusion, HA has been shown to have promising efficacy and to lack safety issues when used for lip augmentation. Although the small sample size limits any clinically meaningful conclusion from the data, the results of this study justify further evaluation of the use of HA for lip augmentation.
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Table 1. Global Aesthetic Improvement Scale (GAIS)

	Definition
	GAIS score

	Lips appear to be the same size
	Failure

	Baseline photograph shows augmentation
	Failure

	12-week photograph shows augmentation
	Success

	Poor quality or unable to make judgment
	Failure


Figure 1. The Perfect Lip 
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