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SUMMARY OF SAFETY AND EFFECTIVENESS DATA (SSED) 
 
I. GENERAL INFORMATION 
 

Device Generic Name:    Injectable Dermal Filler 
 

Device Trade Name:     Restylane® Defyne, Restylane® Refyne 
 

Device Procode:     LMH 
 

Applicant’s Name and Address:   Q-Med AB  
     Seminariegatan 21 
     Uppsala S-75228 Sweden 

 
Date(s) of Panel Recommendation:   None 

 
Premarket Approval Application (PMA) Number:  P140029 

 
Date of FDA Notice of Approval:   December 9, 2016 

 
II. INDICATIONS FOR USE 
 

 Restylane Refyne is indicated for injection into the mid-to-deep dermis for the correction 
of moderate to severe facial wrinkles and folds (such as nasolabial folds) in patients over 
the age of 21. 

 
 Restylane Defyne is indicated for injection into the mid-to-deep dermis for the correction 

of moderate to severe deep facial wrinkles and folds (such as nasolabial folds) in patients 
over the age of 21. 

 
III. CONTRAINDICATIONS 
 

 Contraindicated for patients with severe allergies manifested by a history of anaphylaxis or 
history or presence of multiple severe allergies. 

 Contains trace amounts of gram-positive bacterial proteins, and is contraindicated for 
patients with a history of allergies to such material. 

 Contains lidocaine and is contraindicated for patients with a history of allergies to such 
material.   

 
IV. WARNINGS AND PRECAUTIONS 
 

The warnings and precautions can be found in the Restylane Refyne and Restylane Defyne 
physician labeling. 

 
V. DEVICE DESCRIPTION 
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Restylane Refyne and Restylane Defyne are sterile transparent gels composed of cross-
linked sodium hyaluronate of bacterial origin. The products have a hyaluronic acid (HA) 
concentration of 20 mg/mL in phosphate buffered saline at pH 7 and contain 3 mg/mL 
lidocaine hydrochloride added to the gel to achieve a pain-relieving effect. The action of 
the drug substance is ancillary to that of the device. Restylane Refyne and Restylane 
Defyne are differentiated by their degree of cross linking and the calibration size of the 
grid used to extrude the gel to a defined size. The products are supplied in a sealed Tyvek 
blister package containing a syringe with 1 mL sterile gel and two needles (30 G½ for 
Restylane Refyne and 27 G½ for Restylane Defyne). 

 
VI. ALTERNATIVE PRACTICES AND PROCEDURES 
 

There are several other alternatives for the correction of moderate to severe facial 
wrinkles and folds (such as nasolabial folds). Patients frequently seek correction of facial 
contour deformities that are: (1) age-related loss of facial fat or weakening of underlying 
supportive structures; (2) sun damaged skin; or, (3) related to specific diseases or their 
treatments that may cause facial wasting, scarring, or structural damage (e.g., prior 
surgery, acne vulgaris). Treatment of photo-damaged skin, with its associated wrinkling 
and changes in texture and pigmentation, is often accomplished by use of topical creams 
(e.g., retinoids), chemical peeling procedures, or laser resurfacing. Deeper wrinkles, 
folds, scars, and other depressed lesions are often treated with surgery (e.g., 
rhytidectomy), botulinum toxin Type A injections, or by implantation of dermal filler 
substances (e.g., injection of collagen, other FDA approved soft tissue fillers, or 
autologous fat).  Each alternative has its own advantages and disadvantages.  A patient 
should fully discuss these alternatives with his/her physician to select the method that 
best meets expectations and lifestyle. 
 

VII. MARKETING HISTORY 
 

Restylane Refyne and Restylane Defyne were approved for marketing and sale in Europe 
in January 2010. The products are approved in multiple countries globally; Argentina,  
Australia, Brazil, Canada, Chile, Colombia, Hong Kong, India, Israel, Korea, Kuwait, 
Mexico, New Zealand, Philippines, Serbia, Turkey and United Arab Emirates. The 
devices have not been withdrawn from marketing in any country for any reason related to 
the safety or effectiveness of the devices. 
 

VIII. POTENTIAL ADVERSE EFFECTS OF THE DEVICE ON HEALTH 
 

Below is a list of the potential adverse effects (e.g., complications) associated with the 
use of the device. 
 
As of September 2014, the following post market adverse events have been reported for 
the Restylane Refyne or Restylane Defyne since release to markets outside the U.S. in 
2011; atrophy/scaring, bruising, capillary disorders such as telangiectasia, dermatitis, 
discoloration, erythema, eye pain, eye swelling, granuloma, hypersensitivity, induration, 
infection, inflammation, ischemia, mass, neurological symptoms such as hypoesthesia, 
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paraesthesia, pain/tenderness, papules/nodules, pruritus, reactivation of herpes infection, 
short duration of effect, swelling and urticaria. 
Other potential adverse events that have been reported following injection of HA gels in 
general and may occur when using the product include the following: abscess, acne, 
angioedema, blisters, device dislocation, fistula, necrosis, rash, and visual disturbance. 
 
Vascular compromise may occur due to an inadvertent intravascular injection or as a 
result of vascular compression associated with implantation of any injectable product. 
This may manifest as ischemia or necrosis at the implant site or in the area supplied by 
the blood vessels affected; or rarely as ischemic events in other organs due to 
embolization.  
 
Vision abnormalities including blindness have been reported following injection of 
dermal fillers including HA, with and without lidocaine, into the nose, glabella, 
periorbital areas, and/or cheek, with a time to onset ranging from immediate to a few 
days following injection. Reported treatments include anticoagulant, epinephrine, aspirin, 
hyaluronidase, corticosteroid treatment and hyperbaric oxygen. Outcomes ranged from 
resolved to ongoing at the time of last contact. Events requiring medical intervention, and 
events where resolution information is not available were reported after injection of HA 
with or without lidocaine. 
 
There has been an isolated case report and the scientific literature also refers to rare 
events of cerebral infarction after treatment with dermal fillers. 
 
For the specific adverse events that occurred in the clinical studies, please see Section X 
below. 

 
IX. SUMMARY OF NONCLINICAL STUDIES 
 

A. Laboratory Studies 
 
Restylane Refyne and Restylane Defyne have been extensively tested and 
characterized through physical and chemical analyses. To ensure that Restylane 
Refyne and Restylane Defyne degrade naturally during their clinical lifespan, 
degradation assays have also been performed. 

 
Table 1: Summary of Key Bench Testing on Restylane Refyne and Restylane Defyne 

Test Purpose Results
Extrusion force (N) Ensures extrusion force meets specification Passed 
pH Ensures pH meets specification Passed 
Rheology (tan δ) Ensures rheological properties meet specification Passed 
HA concentration (mg/mL) Ensures HA concentration meets specification Passed 
Gel content (%) Ensures gel content meets specification Passed 
Lidocaine concentration 
(mg/mL) 

Ensures lidocaine concentration meets specification Passed 

Residual crosslinker (ppm) Ensures residual crosslinker meets specification Passed 
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Endotoxin (EU/mL) Ensures endotoxin meets specification Passed 
Sterility Ensures device is sterile Passed 

B. Biocompatibility Studies 
 

According to ISO 10993-1, Biological evaluation of medical devices, Restylane Refyne 
and Restylane Defyne are categorized as implant devices in contact with tissue where 
contact duration is more than 30 days. In order to evaluate the biological safety of the 
products, a biocompatibility program was defined and performed taking similarities and 
differences between the products into consideration. Testing has been conducted on 
Restylane Refyne and/or Restylane Defyne as outlined in Table 2 below, including 
multiple long-term implantation studies evaluating long-term tolerability and device 
degradation. 

 
Table 2: Summary of Biocompatibility Testing 

Test Method ISO standard Results 
Cytotoxicity Agar overlay 10993-5 Not cytotoxic 
Sensitization Guinea pig maximization test 10993-10 Not sensitizing 
Irritation/intracutaneous 
reactivity 

Evaluated as part of 
implantation study 

 Well tolerated 

Subchronic toxicity Evaluated as part of 
implantation study 

 Well tolerated 

Acute systemic toxicity Intraperitoneal injection in 
mice 

ISO 10993-11 Not systemically 
toxic 

Pyrogenicity Rabbit pyrogen study  Non-pyrogenic 
Genotoxicity Bacterial reverse mutation, 

Micronucleus, and Mouse 
lymphoma 

ISO 10993-3 Not mutagenic 
and not 
genotoxic 

Intradermal implantation Multiple rabbit studies (3 
years, 2.5 years, 1.5 years) 

ISO 10993-6 Well tolerated 

 
C. Additional Studies 

 
Filled syringes are sterilized using a validated moist heat process in a pressurized 
autoclave. The sterilization cycle has been validated according to ISO 17665-1. The 
validated sterilization cycle provides a minimum Sterility Assurance Level (SAL) of 
10-6. 
 
A shelf life of 18 months for Restylane Refyne and 24 months for Restylane Defyne has 
been established. For Resylane Refyne, the shelf life is based on stability data collected 
through 18-24 months at 25°C/40% and 30°C/35% relative humidity, and through 6 
months at 40°C/25% relative humidity.  For Restylane Defyne, the  shelf life is based on 
stability data collected through 24 months at 25°C/40% and 30°C/35% relative 
humidity, and through 6 months at 40°C/25% relative humidity. At each time point, 
product was characterized via microbiological, physical, chemical, lidocaine 
hydrochloride content, and lidocaine‐related degradant parameters. Conformance of 
real-time aged product with all specifications was confirmed. 
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X. SUMMARY OF PRIMARY CLINICAL STUDIES 
 

The applicant performed two clinical studies to establish a reasonable assurance of safety 
and effectiveness of injection into the mid-to-deep dermis with Restylane Refyne or 
Restylane Defyne for the correction of moderate to severe facial wrinkles and folds (such 
as nasolabial folds, or NLFs) in patients over the age of 21 in the US under IDE # 
G090150. Data from these clinical studies were the basis for the PMA approval decision. 
A summary of the clinical studies are presented below. 

 
A. Study Design 
 

Patients were treated between September 23, 2010 and January 19, 2012 for the 
Refyne study, and between September 27, 2010 and January 12, 2012 for the Defyne 
study.  The databases for this PMA reflected data collected through January 19, 2012 
and included 170 patients for the Refyne study, and 162 patients for the Defyne study. 
There were 12 investigational sites for the Refyne study and 11 investigational sites 
in the Defyne study.  

 
Both studies were nearly identical in design. The two studies were both randomized, 
evaluator-blinded, active-controlled, multi-center, split-face clinical studies. For each 
study, the Control treatment was an FDA approved HA soft tissue filler, with similar 
characteristics to either Restylane Refyne or Restylane Defyne, respectively. Both 
control products did not contain lidocaine and are legally marketed alternatives with 
similar indications for use.  
 
1. Key Clinical Inclusion and Exclusion Criteria 

Enrollment in both pivotal studies were limited to patients who met the following 
key inclusion criteria: 
 
 The subject was a male or female 18 years of age or older. (Note: all patients 

who enrolled were over the age of 21.) 
 The subject had bilateral NLFs that, in the opinion of both the Blinded 

Evaluating Investigator and the Unblinded Injecting Investigator, could be 
corrected with an injectable dermal implant. 

 The subject had the same WSRS score of 3 or 4 (moderate or severe) for each 
NLF. 

 
Patients were not permitted to enroll in either study if they met any of the 
following key exclusion criteria: 
 
 The subject had active skin disease or inflammation on or near an NLF that, in 

the Principal Investigator’s opinion, would interfere with the study device 
injections and/or study assessments. 

 The subject had a history of sensitivity to HA. 
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 The subject had a history of sensitivity to lidocaine or other amide-type 
anesthetics. 

 The subject was, in the Investigator’s opinion, at undue risk based on the 
precautions, warnings, and contraindications for local lidocaine anesthetics. 

 The subject was pregnant, nursing, or planning to conceive a child in the next 
year. 

 The subject had undergone soft tissue augmentation in an NLF within a 
certain time frame (6 months: bovine collagen; 12 months: porcine or human 
collagen; 18 months: HA or hydroxylapatite). 

 The subject had undergone soft tissue augmentation with any of the following 
at any time: autologous fat, polymethylmethacrylate or other acrylates, 
polyacrylamide, polyethylene oxide, polylactic acid, liquid silicone, or other 
similar implant materials. 

 The subject had in the previous 6 months undergone, or planned to undergo, 
certain aesthetic treatment procedures that would interfere with the treatment 
area (such as facelift, laser resurfacing, chemical peel, botulinum toxin A 
injections, etc.). 

 
2. Follow-up Schedule 

In both pivotal studies, subjects underwent initial treatment to the NLFs and one 
touch-up treatment as appropriate after 3 weeks. Another injectable HA gel was 
included as control treatment as previously specified. The follow-up period 
consisted of safety and effectiveness follow-up visits at 1 week after the initial 
injection, 3 weeks after the initial or touch-up injections, and 12, 24, 36, and 48 
weeks after the final initial injection (defined as the latter of the initial injection or 
initial touch-up injection). 
 
At 48 weeks after the final initial injection, in an open label phase of both studies, 
an optional retreatment injection of one or both NLFs was performed with either 
Restylane Refyne or Restylane Defyne, as appropriate. A retreatment touch-up 
injection was administered as appropriate 3 weeks after the retreatment injection. 
The subjects were then followed-up for 4 weeks after the final retreatment 
injection (defined as the latter of the retreatment injection or retreatment touch-up 
injection). 
 
For each treatment, the Unblinded Injecting Investigator determined the 
appropriate product injection technique and injection volume. Subjects received a 
maximum of two injections per side of the face at each treatment, and completed 
a safety diary for 3 weeks after each treatment. 
 

3. Clinical Endpoints 
With regards to safety, in both studies adverse outcomes were evaluated by 
comparing the incidence and intensity of clinical events reported in patient diaries 
during the 21 days after treatment, and the adverse events assessed during study 
visits by the investigator. 
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With regards to effectiveness, in both studies the primary effectiveness endpoint was 
the change from baseline in the Wrinkle Severity Rating Scale (WSRS) score at 24 
weeks after the final initial injection. The WSRS is a 5-point scale (Table 3) and 
each side was evaluated by a Blinded Evaluating Investigator. 

 
Table 3: 5-Point Wrinkle Severity Rating Scale (WSRS) 

WSRS Score Description 
1 Absent: No visible fold; continuous skin line. 
2 Mild: Shallow but visible fold with a slight indentation; minor facial feature; 

implant is expected to produce a slight improvement in appearance. 
3 Moderate: Moderately deep folds; clear facial feature visible at normal 

appearance but not when stretched; 
excellent correction is expected from injectable implant. 

4 Severe: Very long and deep folds; prominent facial feature; less than 2 mm 
visible fold when stretched; significant improvement is expected from 
injectable implant. 

5 Extreme: Extremely deep and long folds, detrimental to facial appearance; 2 to 
4 mm visible V-shaped fold when stretched; unlikely to have satisfactory 
correction with injectable implant alone. 

 
Secondary effectiveness endpoints, for both studies, included:  
 Change from baseline at each visit after the final initial injection in WSRS score;  
 Change from baseline at each visit after the final initial injection in Subject Self 

Assessment (SSA) score (see Table 4 below);  
 WSRS Response rate, defined as the percentage of subjects with an at least 1-

grade improvement in WSRS score at each visit after the final initial injection;  
 SSA Response rate, defined as the percentage of subjects with an at least 1-grade 

improvement at each visit after the final initial injection in SSA score;  
 Relative WSRS Response and Relative SSA Response (defined by 3 response 

categories: test better than control, test same as control, or test worse than 
control), and  

 Subject’s pain assessment using 11-point Numeric Pain Intensity Scale (NPIS) at 
0, 15, 30, 45, 60 minutes, and 24 hours after the injection (Initial Injection and if 
appropriate, the Initial Touch-up Injection). 

 
Table 4: Subject Self-Assessment (SSA) of Wrinkle Severity Scale 
SSA Score Description 

1 Absent: No visible fold; continuous skin line. 
2 Mild: Shallow but visible fold with a slight indentation. 
3 Moderate: Moderately deep folds. 
4 Severe: Very long and deep fold. 
5 Extreme: Extremely deep and long folds. 

 
With regard to success/failure criteria, an individual subject was defined as a 
responder if he/she had at least a 1-grade improvement in WSRS score at each visit 
after the final initial injection. With regard to the success of each study, a change in 
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WSRS score of 0.4 was considered in the statistical test between groups (i.e., a 95% 
confidence interval approach with a non-inferiority margin of -0.4 for difference in 
WSRS score between groups). 
 

B. Accountability of PMA Cohort 
 

Restylane Refyne: A total of 170 subjects were treated. At study completion, 21 
randomized subjects had prematurely discontinued the study; 14 were due to subject 
request, 1 was due to a study protocol violation, 4 subjects were lost to follow-up, 1 
subject was due to noncompliance to study protocol procedures, and 1 subject took 
unpermitted medication and was therefore ineligible for additional treatment. No subject 
discontinued due to an adverse event.  
 
Restylane Defyne: A total of 162 subjects were treated. At study completion, 26 
subjects had prematurely discontinued the study. 4 subjects discontinued the study due 
to adverse events; 1 subject with a lung cancer, 1 subject with a right hip injury, both 
unrelated to treatment, 1 subject with granulomatous dermatitis, 1 subject with allergic 
contact dermatitis, both related to treatment. Of the remaining discontinued subjects, 11 
were due to subject’s request, 9 subjects were lost to follow-up, 1 subject due to a study 
protocol violation, and 1 subject due to noncompliance to study protocol procedures. 
 

Table 5: Restylane Refyne Study Summary of Subject Enrollment 
Population Restylane Refyne Control All Subjects
Screen Failure (Not Randomized) - - 39 
- Inclusion/Exclusion criteria not fulfilled - - 24 
- Subject’s request - - 1 
- Other - - 14 
Randomization 84 87 171a 
Intent-to-Treat (ITT) 84 86 170 
Per-Protocol (PP) 75 79 154 
Safety 84 86 170 
a One subject discontinued just after randomization and did not receive any injection (excluded 
from ITT, PP, and Safety Populations). 

 
 

Table 6: Restylane Defyne Study Summary of Subject Enrollment 
Population Restylane Defyne Control All Subjects
Screen Failure (Not Randomized) - - 22 
- Inclusion/Exclusion criteria not fulfilled - - 20 
- Subject’s request - - 1 
- Other - - 1 
Randomization 80 82 162 
Intent-to-Treat (ITT) 80 82 162 
Per-Protocol (PP) 68 74 142 
Safety 80 82 162 
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C. Study Population Demographics and Baseline Parameters 
 

The demographics of the study population are typical for a pivotal study performed in 
the US. Subject demographics for the participants in both studies are presented in 
Table 7 below.  
 

Table 7: Subject Demographics for Both Studies 
 Restylane Refyne study (N=170) Restylane Defyne study (N=162) 

Gender, n (%) 

 Male 10 (5.9) 6 (3.7) 

 Female 160 (94.1) 156 (96.3) 

Age (Years) 

 Mean 53.9 53.7 

 Standard Deviation 8.22 8.68 

 Median 54.5 53.0 

 Minimum, Maximum 26, 77 34, 75 

Age range, n (%) 

 18 to 64 159 (93.5) 146 (90.1) 

 65 and above 11 (6.5) 16 (9.9) 

Ethnicity, n (%) 

 Caucasian 116 (68.2) 129 (79.6) 

 Black 15 (8.8) 20 (12.3) 

 Hispanic 38 (22.4) 10 (6.2) 

 Other 1 (0.6) 3 (1.9) 

Fitzpatrick Skin Type, n (%) 

 I 6 (3.5) 6 (3.7) 

 II 39 (22.9) 28 (17.3) 

 III 52 (30.6) 67 (41.4) 

 IV 55 (32.4) 34 (21.0) 

 V 9 (5.3) 19 (11.7) 

 VI 9 (5.3) 8 (4.9) 

Baseline Wrinkle Severity Rating Score (WSRS)*, n (%) 

 Moderate (3) 93 (54.7) 118 (72.8) 

 Severe (4) 77 (45.3) 44 (27.2) 

Baseline Subject Self-Assessment Score (SSA)*, n (%) 

 Mild (2) 3 (1.8) 5 (3.1) 

 Moderate (3) 76 (44.7) 101 (62.3) 

 Severe (4) 76 (44.7) 45 (27.8) 

 Extreme (5) 15 (8.8) 11 (6.8) 

 * Data for nasolabial folds treated with Restylane Refyne or Restylane Defyne only 
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Although the inclusion criteria specified a minimum of 18 years of age, all patients 
enrolled across both studies were over the age of 21 (that is, 22 years of age and 
older). 
 
Ethnic Representation: The majority of patients enrolled in the studies were 
Caucasian (68.2% in the Refyne study and 79.6% in the Defyne study). Forty-three 
(43) percent of patients had a Fitzpatrick Skin Type of IV, V or VI in the Refyne 
study, and 38 percent in the Defyne study. 
 
Treatment Material Administered: In the Restylane Refyne study, the mean total 
volume injected per NLF for the treatment sessions (initial and touch-up) was 1.52 
mL (range 0.5 to 4.0 mL) for the Restylane Refyne side and 1.34 mL (range 0.5 to 3.2 
mL) for the Control side. The corresponding mean total volumes for the retreatment 
sessions (initial and touch-up) was 0.95 mL (range 0.1 to 2.5 mL) for the Restylane 
Refyne side and 0.89 mL (range 0.1 to 2.2 mL) for the Control side. 
 
In the Restylane Defyne study, the mean total volume injected per NLF for the 
treatment sessions (initial and touch-up) was 1.45 mL (range 0.4 to 3.3 mL) for the 
Restylane Defyne side and 1.39 mL (range 0.3 to 3.7 mL) for the Control side. The 
corresponding mean total volumes for the retreatment sessions (initial and touch-up) 
was 0.74 mL (range 0.1 to 2.1 mL) for the Restylane Defyne side and 0.70 mL (range 
0.2 to 1.7 mL) for the Control side. 

 
D. Safety and Effectiveness Results 
 

1. Safety Results 
The analysis of safety was based on the cohort of 170 (Refyne study) and 162 
(Defyne study) patients available for the up to 48 week evaluation. The key safety 
outcomes for this study are presented below in Tables 8 to 11. Adverse effects are 
reported in Tables 12 and 13. 
 
Summary of Observations Recorded in Subject Diaries 

In a randomized order, subjects received in one side of the face either Restylane 
Refyne (Refyne study) or Restylane Defyne (Defyne study), and in the other side 
of the face a control HA gel. If necessary, a touch-up injection was administered 3 
weeks after the initial injection. Subjects recorded their observations of treatment 
responses for each side of the face in pre-printed diaries once each day during the 
first 21 days following each treatment. The diaries included check boxes for 
commonly expected treatment responses, e.g., redness, swelling, bruising, 
lump/bump formation, pain/tenderness, or itching, at the injection/application 
sites. An “Other” category was included in the diary for the subject to report any 
sign/symptom not covered by the previously mentioned responses, and this 
category was followed-up as an adverse event. A diary was completed for each 
initial and subsequent touch-up treatment. It should be noted that the study 
subjects were required to record the presence and level of intensity for each 
observed treatment response as "Mild," "Moderate," "Severe," or "None." A 
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summary of the maximum intensity and duration of the subject observations is 
presented in Table 8 through Table 11 on the following pages. 

 
Table 8: Restylane Refyne versus Control Injection Site Responses By Maximum Intensity 

(Number / % of Subject NLFs) 

 Restylane Refyne n$ (%) Control** n$ (%) 

 Mild  Moderate Severe  Total  Mild  Moderate  Severe  Total  

Post-Initial Injection* (N= 168 NLFs for Restylane Refyne and N= 168 NLFs for Control**) 

Redness 60 
(35.7) 

24 (14.3) 9 (5.4) 93 
(55.4) 

62 
(36.9) 

22 (13.1) 14 (8.3) 98 (58.3) 

Swelling 66 
(39.3) 

30 (17.9) 5 (3.0) 101 
(60.1) 

52 
(31.0) 

44 (26.2) 6 (3.6) 102 
(60.7) 

Bruising 49 
(29.2) 

29 (17.3) 18 
(10.7) 

96 
(57.1) 

51 
(30.4) 

31 (18.5) 14 (8.3) 96 (57.1) 

Lump/Bump 
Formation 

39 
(23.2) 

26 (15.5) 10 (6.0) 75 
(44.6) 

45 
(26.8) 

27 (16.1) 11 (6.5) 83 (49.4) 

Pain/Tenderness 58 
(34.5) 

11 (6.5) 3 (1.8) 72 
(42.9) 

65 
(38.7) 

19 (11.3) 2 (1.2) 86 (51.2) 

Itching 21 
(12.5) 

3 (1.8) 1 (0.6) 25 
(14.9) 

28 
(16.7) 

1 (0.6) 0 29 (17.3) 

Post-Initial Touch-up Injection* (N= 89 NLFs for Restylane Refyne and N= 85 NLFs for Control**) 

Redness 23 
(25.8) 

9 (10.1) 3 (3.4) 35 
(39.3) 

23 
(27.1) 

9 (10.6) 4 (4.7) 36 (42.4) 

Swelling 23 
(25.8) 

12 (13.5) 3 (3.4) 38 
(42.7) 

22 
(25.9) 

12 (14.1) 4 (4.7) 38 (44.7) 

Bruising 23 
(25.8) 

9 (10.1) 2 (2.2) 34 
(38.2) 

21 
(24.7) 

6 (7.1) 3 (3.5) 30 (35.3) 

Lump/Bump 
Formation 

15 
(16.9) 

10 (11.2) 3 (3.4) 28 
(31.5) 

18 
(21.2) 

11 (12.9) 5 (5.9) 34 (40.0) 

Pain/Tenderness 16 
(18.0) 

3 (3.4) 0 19 
(21.3) 

23 
(27.1) 

7 (8.2) 0 30 (35.3) 

Itching 12 
(13.5) 

1 (1.1) 0 13 
(14.6) 

9 (10.6) 1 (1.2) 1 (1.2) 11 (12.9) 

* Number of subjects who completed subject diaries. 

** A legally marketed injectable HA gel without lidocaine 

$ Number of subject NLFs with each specific injection site response 
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Table 9: Restylane Defyne versus Control Injection Site Responses by Maximum Intensity 
(Number / % of Subject NLFs) 

 Restylane Defyne n$ (%) Control** n$ (%) 

Mild  Moderate Severe  Total  Mild  Moderate  Severe  Total  

Post-Initial Injection* (N= 160 NLFs for Restylane Defyne and N= 160 NLFs for Control**) 

Redness 66 
(41.3) 

27 (16.9) 8 (5.0) 101 
(63.1) 

65 
(40.6) 

27 (16.9) 9 (5.6) 101 
(63.1) 

Swelling 60 
(37.5) 

45 (28.1) 14 (8.8) 119 
(74.4) 

61 
(38.1) 

42 (26.3) 15 (9.4) 118 
(73.8) 

Bruising 48 
(30.0) 

36 (22.5) 11 (6.9) 95 
(59.4) 

47 
(29.4) 

37 (23.1) 13 (8.1) 97 
(60.6) 

Lump/Bump 
Formation 

51 
(31.9) 

39 (24.4) 15 (9.4) 105 
(65.6) 

43 
(26.9) 

37 (23.1) 14 (8.8) 94 
(58.8) 

Pain/Tenderness 64 
(40.0) 

28 (17.5) 8 (5.0) 100 
(62.5) 

60 
(37.5) 

23 (14.4) 11 (6.9) 94 
(58.8) 

Itching 28 
(17.5) 

9 (5.6) 3 (1.9) 40 
(25.0) 

24 
(15.0) 

8 (5.0) 1 (0.6) 33 
(20.6) 

Post-Initial Touch-up Injection* (N= 84 NLFs for Restylane Defyne and N= 79 NLFs for Control**) 

Redness 28 
(33.3) 

6 (7.1) 1 (1.2) 35 
(41.7) 

30 
(38.0) 

5 (6.3) 2 (2.5) 37 
(46.8) 

Swelling 32 
(38.1) 

9 (10.7) 3 (3.6) 44 
(52.4) 

22 
(27.8) 

12 (15.2) 7 (8.9) 41 
(51.9) 

Bruising 21 
(25.0) 

8 (9.5) 1 (1.2) 30 
(35.7) 

19 
(24.1) 

8 (10.1) 3 (3.8) 30 
(38.0) 

Lump/Bump 
Formation 

24 
(28.6) 

11 (13.1) 3 (3.6) 38 
(45.2) 

23 
(29.1) 

10 (12.7) 6 (7.6) 39 
(49.4) 

Pain/Tenderness 30 
(35.7) 

6 (7.1) 1 (1.2) 37 
(44.0) 

27 
(34.2) 

5 (6.3) 2 (2.5) 34 
(43.0) 

Itching 7 (8.3) 0 0 7 (8.3) 2 (2.5) 0 1 (1.3) 3 (3.8) 

* Number of subjects who completed subject diaries. 

** A legally marketed injectable HA gel without lidocaine 

$ Number of subject NLFs with each specific injection site response 
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Table 10: Restylane Refyne versus Control Duration of Injection Site Responses Post-Initial 
Injection (Number / % of Subject NLFs) 

Injection site 
response 

Restylane Refyne n$ (%)   Control**  n$ (%) 

Duration£ 1-3 Days 4-7 Days  8-14 
Days 

>14 
Days 

1-3 Days 4-7 Days  8-14 
Days 

>14 
Days 

Post-Initial Injection* (N= 168 NLFs for Restylane Refyne and N= 168 NLFs for Control**) 

Redness 71 (42.3) 13 (7.7) 5 (3.0 4 (2.4) 73 (43.5) 18 (10.7) 5 (3.0) 2 (1.2) 

Swelling 58 (34.5) 23 (13.7) 14 (8.3) 6 (3.6) 55 (32.7) 24 (14.3) 17 (10.1) 6 (3.6) 

Bruising 31 (18.5) 30 (17.9) 27 (16.1) 8 (4.8) 28 (16.7) 35 (20.8) 29 (17.3) 4 (2.4) 

Lump/bump 
Formation 

33 (19.6) 19 (11.3) 9 (5.4) 14 (8.3) 34 (20.2) 21 (12.5) 16 (9.5) 12 (7.1) 

Pain/tenderness 53 (31.5) 11 (6.5) 8 (4.8) 0 63 (37.5) 19 (11.3) 4 (2.4) 0 

Itching 22 (13.1) 2 (1.2) 1 (0.6) 0 26 (15.5) 3 (1.8) 0 0 

Post-Initial Touch-up Injection* (N= 89 NLFs for Restylane Refyne and N= 85 NLFs for Control**) 

Redness 22 (24.7) 10 (11.2) 2 (2.2) 1 (1.1) 23 (27.1) 6 (7.1) 5 (5.9) 2 (2.4) 

Swelling 26 (29.2) 9 (10.1) 2 (2.2) 1 (1.1) 26 (30.6) 9 (10.6) 3 (3.5) 0 

Bruising 16 (18.0) 13 (14.6) 4 (4.5) 1 (1.1) 17 (20.0) 10 (11.8) 3 (3.5) 0 

Lump/bump 
Formation 

15 (16.9) 6 (6.7) 2 (2.2) 5 (5.6) 14 (16.5) 11 (12.9) 5 (5.9) 4 (4.7) 

Pain/tenderness 16 (18.0) 3 (3.4) 0 0 27 (31.8) 3 (3.5) 0 0 

Itching 11 (12.4) 1 (1.1) 0 1 (1.1) 7 (8.2) 4 (4.7) 0 0 

* Number of subjects who completed subject diaries. 

** A legally marketed injectable HA gel without lidocaine 

$ Number of subject NLFs with each specific injection site response 

£ Duration refers to number of days from symptom onset until resolution, irrespective of date of implantation. 
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Table 11: Restylane Defyne vs. Control Duration of Injection Site Responses Post-Initial 
Injection (Number / % of Subject NLFs) 

Injection site 
response 

Restylane Defyne n$ (%)  Control**  n$ (%) 

Duration£ 1-3 Days 4-7 Days  8-14 
Days 

>14 
Days 

1-3 Days 4-7 Days  8-14 
Days 

>14 
Days 

Post-Initial Injection* (N= 160 NLFs for Restylane Defyne and N= 160 NLFs for Control**) 

Redness 74 (46.3) 19 (11.9) 6 (3.8) 2 (1.3) 72 (45.0) 22 (13.8) 6 (3.8) 1 (0.6) 

Swelling 61 (38.1) 31 (19.4) 22 (13.8) 5 (3.1) 57 (35.6) 32 (20.0) 20 (12.5) 9 (5.6) 

Brusing 25 (15.6) 42 (26.3) 23 (14.4) 5 (3.1) 29 (18.1) 32 (20.0) 35 (21.9) 1 (0.6) 

Lump/bump 
Formation 

34 (21.3) 35 (21.9) 12 (7.5) 24 (15.0) 40 (25.0) 15 (9.4) 15 (9.4) 24 (15.0) 

Pain/tenderness 63 (39.4) 26 (16.3) 7 (4.4) 4 (2.5) 58 (36.3) 22 (13.8) 11 (6.9) 3 (1.9) 

Itching 29 (18.1) 8 (5.0) 2 (1.3) 1 (0.6) 24 (15.0) 7 (4.4) 2 (1.3) 0 

Post-Initial Touch-up Injection* (N= 84 NLFs for Restylane Defyne and N= 79 NLFs for Control**) 

Redness 25 (29.8) 8 (9.5) 0 2 (2.4) 26 (32.9) 8 (10.1) 1 (1.3) 2 (2.5) 

Swelling 26 (31.0) 12 (14.3) 4 (4.8) 2 (2.4) 20 (25.3) 13 (16.5) 6 (7.6) 2 (2.5) 

Brusing 13 (15.5) 11 (13.1) 5 (6.0) 1 (1.2) 12 (15.2) 9 (11.4) 7 (8.9) 2 (2.5) 

Lump/bump 
Formation 

18 (21.4) 4 (4.8) 8 (9.5) 8 (9.5) 14 (17.7) 9 (11.4) 7 (8.9) 9 (11.4) 

Pain/tenderness 30 (35.7) 6 (7.1) 1 (1.2) 0 29 (36.7) 4 (5.1) 1 (1.3) 0 

Itching 7 (8.3) 0 0 0 3 (3.8) 0 0 0 

* Number of subjects who completed subject diaries. 

** A legally marketed injectable HA gel without lidocaine 

$ Number of subject NLFs with each specific injection site response 

£ Duration refers to number of days from symptom onset until resolution, irrespective of date of implantation. 

 
Device and Injection Related Adverse Events 
In the Restylane Refyne study, among the 170 treated subjects, 7.1% (12/170) 
experienced device- and injection-related AEs following initial and touch-up 
treatment, as well as retreatment and touch-up treatment. These subjects reported 
a total of 9 events related to control treatment and 10 events related to Restylane 
Refyne. The most common of treatment site responses was injection site 
erythema, which was reported for 4 subjects. Other treatment site responses 
(swelling, mass, hematoma, pruritus, and anesthesia) were reported for 1 subject 
each. Other related adverse events included presyncope (2 subjects), headache (1 
subject), syncope (1 subject), and ecchymosis (1 subject). No related AEs led to 
discontinuation for any subject and no severe related AEs were reported during 
the study. 
 
In the Restylane Defyne study, among the 162 treated subjects, 11.7% (19/162) 
experienced device- and injection-related AEs following initial and touch-up 
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treatment, as well as retreatment and touch-up treatment. These subjects reported 
a total of 19 events related to control treatment and 20 events related to Restylane 
Defyne. The most common of treatment site responses was injection site swelling, 
which was reported for 5 subjects. Injection site erythema and injection site pain 
were reported for 4 and 2 subjects, respectively. Other treatment site responses 
(inflammation, hematoma, discomfort, and mass) were reported for 1 subject 
each. Other related adverse events included skin tightness, dermatitis allergic, 
interstitial granulomatous dermatitis, salivary hypersecretion, sensitivity of teeth, 
presyncope, and arterial stenosis which were all reported for 1 subject each. Two 
related AEs led to the discontinuation of 2 subjects (1 subject with interstitial 
granulomatous dermatitis, and 1 subject with allergic contact dermatitis). No 
severe related AEs were reported during the study. 
 
Tabular data for related AEs is provided in Tables 12 and 13 below. 
 
Serious Adverse Events 
A total of 2 subjects reported serious adverse events during the Restylane Refyne 
study. None was on the treated area and none was assessed as related to the study 
product. 
 
A total of 7 subjects reported 8 serious adverse events during the Restylane 
Defyne study. None of the SAEs were in the treated area and none were assessed 
as related to the study products. 
 
Ethnicity 
Subject Fitzpatrick skin type did not appear to have an effect on the distribution of 
AEs in either study, with similar incidence rates observed in subjects with both 
Skin Type subgroups I to III and IV to VI. 
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Table 12: Restylane Refyne Adverse Events Related to Study Product, Safety Population 
System Organ Class/  

Preferred Terma 

Restylane Refyne 
(N=170) 

n (%) 

Control 

(N=170) 

n (%) 

All Subjects 

(N=170) 

n (%) 

Total Number of AE(s) 10 9 16 

Total Number (%) of Subjects with AE(s)b 10 (5.9) 8 (4.7) 12 (7.1) 

General Disorders And Administration Site 
Conditions 

6 (3.5) 5 (2.9) 8 (4.7) 

 Injection Site Erythema 2 (1.2) 4 (2.4) 4 (2.4) 

 Injection Site Swelling 1 (0.6) 0 1 (0.6) 

 Injection Site Mass 1 (0.6) 0 1 (0.6) 

 Injection Site Hematoma 1 (0.6) 0 1 (0.6) 

 Injection Site Pruritus 1 (0.6) 0 1 (0.6) 

 Injection Site Anaesthesia 0 1 (0.6) 1 (0.6) 

Nervous System Disorders 3 (1.8) 4 (2.4) 4 (2.4) 

 Presyncope 2 (1.2) 2 (1.2) 2 (1.2) 

 Headache 0 1 (0.6) 1 (0.6) 

 Syncope 1 (0.6) 1 (0.6) 1 (0.6) 

Skin And Subcutaneous Tissue Disorders 1 (0.6) 0 1 (0.6) 

 Ecchymosis 1 (0.6) 0 1 (0.6) 
a Multiple occurrences within a System Organ Class by a subject were counted once per System Organ Class. Multiple 
occurrences of a Preferred Term by a subject were counted once per Preferred Term. 
b A subject was counted once even if the subject experienced more than one AE during the study. 

If the treated side where an AE occurred was not applicable, this AE was summarized under each treatment group. 
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Table 13: Restylane Defyne Adverse Events Related to Study Product, Safety Population 
System Organ Class/ Preferred Terma Restylane Defyne 

(N=162) 

n, (%) 

Control 

(N=162) 

n, (%) 

All Subjects 

(N=162) 

n, (%) 

Total Number of AE(s) 20 19 37 

Total Number (%) of Subjects with AE(s)b 16 (9.9) 15 (9.3) 19 (11.7) 

General Disorders and Administration Site 
Conditions 

9 (5.6) 10 (6.2) 13 (8.0) 

 Injection Site Swelling 4 (2.5) 3 (1.9) 5 (3.1) 

 Injection Site Erythema 3 (1.9) 3 (1.9) 4 (2.5) 

 Injection Site Pain 2 (1.2) 2 (1.2) 2 (1.2) 

 Injection Site Inflammation 1 (0.6) 1 (0.6) 1 (0.6) 

 Injection Site Hematoma 0 1 (0.6) 1 (0.6) 

 Injection Site Discomfort 1 (0.6%) 0 1 (0.6) 

 Injection Site Mass 0 1 (0.6) 1 (0.6) 

Skin and Subcutaneous Tissue Disorders 3 (1.9) 2 (1.2) 3 (1.9) 

 Skin Tightness 1 (0.6) 0 1 (0.6) 

 Dermatitis Allergic 1 (0.6) 1 (0.6) 1 (0.6) 

 Interstitial Granulomatous Dermatitis 1 (0.6) 1 (0.6) 1 (0.6) 

Gastrointestinal Disorders 2 (1.2) 2 (1.2) 2 (1.2) 

 Salivary Hypersecretion 1 (0.6) 1 (0.6) 1 (0.6) 

 Sensitivity of Teeth 1 (0.6) 1 (0.6) 1 (0.6) 

Injury, Poisoning and Procedural Complications 1 (0.6) 1 (0.6) 1 (0.6) 

 Underdose 1 (0.6) 1 (0.6) 1 (0.6) 

Nervous System Disorders 1 (0.6) 1 (0.6) 1 (0.6) 

 Presyncope 1 (0.6) 1 (0.6) 1 (0.6) 

Vascular Disorders 1 (0.6) 0 1 (0.6) 

 Arterial Stenosis 1 (0.6) 0 1 (0.6) 
a Multiple occurrences within a System Organ Class by a subject were counted once per System Organ Class. Multiple 
occurrences of a Preferred Term by a subject were counted once per Preferred Term. 
b A subject was counted once even if the subject experienced more than one AE during the study. 

If the treated side where an AE occurred was Not Applicable, this AE was summarized both treatment sides. 

 
Retreatment Phase 
Of the enrolled patients, 112/170 (65.9%) and 128/162 (79.0%) in the Restylane 
Refyne study and Restylane Defyne study, respectively, took part in an open label 
retreatment extension of the study 48 weeks after their final initial treatment. The 
retreatment option for both sides of the face was Restylane Refyne (Refyne study) or 
Restylane Defyne (Defyne study). An optional touch-up injection was administered 
3 weeks after the retreatment injection, based on the judgment of the investigator. 
The safety profile observed after retreatment was similar to that described above 
during the initial treatment in the two studies. 
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2. Effectiveness Results 
The analysis of effectiveness was based on the 170 evaluable patients (Refyne 
study) and the 162 evaluable patients (Defyne study) at the 24-week time point.   
 
Non-inferiority testing for Restylane Refyne (Refyne study) and Restylane 
Defyne (Defyne study) relative to Control was based on the 95% confidence 
interval approach with a non-inferiority margin of 0.4 units in WSRS. The 
confidence interval was constructed for the mean paired difference (Control 
minus Restylane Refyne or Restylane Defyne, respectively) in change from 
baseline in WSRS score at 24 weeks after the final initial injection. Non-
inferiority was declared if the 95% confidence interval was fully above -0.4 (i.e., 
the lower limit was greater than -0.4). 
 
In the Refyne study at 24 weeks after the final initial injection, the mean change 
in WSRS score from baseline was -1.1 for Restylane Refyne, as compared to -1.2 
for Control. The lower limit of the 95% confidence interval in the comparison 
between treatments was -0.15, which was greater than the non-inferiority criterion 
of -0.4. Hence, the WSRS scores demonstrated non-inferiority of Restylane 
Refyne to Control. 
 
In the Defyne study at 24 weeks after the final initial injection, the mean change 
in WSRS score from baseline was -1.1 for both Restylane Defyne and Control. 
The lower limit of the 95% confidence interval in the comparison between 
treatments was -0.18, which was greater than the non-inferiority criterion of -0.4. 
Hence, the WSRS scores demonstrated non-inferiority of Restylane Defyne to 
Control also in this study. 
 
Secondary Endpoints 
 
Pain Assessments: The benefit of pre-incorporated lidocaine in Restylane Refyne 
and Restylane Defyne was observed immediately at the time of injection and up 
to 1 hour after injection in both the Refyne and Defyne studies. The pain score at 
the Control (without lidocaine) treated side was statistically higher (worse) than 
the Restylane Refyne and Restylane Defyne treated side up to 60 minutes after 
injection for both the initial injection and the initial touch-up injection. However, 
after the initial injection, just as many subjects reported pain or tenderness over 
the next 21 days. 
 
Subject Self-Assessment: The SSA scale used a similar 1-5 point scale as the 
WSRS and evaluated the subjects’ evaluation of their own responses to treatment. 
The data in Table 14 below demonstrated consistency between clinician scores 
and patient reported outcomes. 
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Table 14: Restylane Refyne and Restylane Defyne Subject Self-Assessment 
 Subject Self-Assessment Responder Rate 
Refyne 
Study 

Restylane 
Refyne 

Control Restylane 
Refyne 

Control 

Week 24 -1.3 -1.4 78.8% 83.5% 
Week 36 -1.2 -1.3 78.0% 80.5% 
Week 48 -0.9 -1.0 66.7% 72.8% 
 
Defyne 
Study 

Restylane 
Defyne 

Control Restylane 
Defyne 

Control 

Week 24 -1.2 -1.3 77.8% 85.2% 
Week 36 -1.1 -1.2 73.6% 81.8% 
Week 48 -0.9 -1.0 64.4% 75.2% 

 
3. Subgroup Analyses 

The following characteristics were evaluated for potential association with 
effectiveness outcomes: 
 
 Skin Type (I to VI) and Skin Type by group (I to III, and IV to VI) 
 race (Caucasian versus non-Caucasian) 
 gender (male/female) 
 injection technique at the first injection (e.g., serial puncture, linear threading, 

fanning, crosshatching, or other) 
 total injection volume (<1 mL, 1 to 2 mL, or >2 mL) 
 previous use of dermal implants in treatment of NLFs (Implant versus non-

Implant) 
 investigational site 
 
Age was significant in the models for both studies, but in the Refyne study older 
subjects had better outcomes, while in the Defyne study younger subjects had 
better outcomes. In both studies, the investigational and control results were 
similar in each age group. 
 
There were 12 sites in the Refyne study and 11 sites in the Defyne study. In both 
studies, site was highly statistically significant. While there were differences 
between sites, at no site did the investigational device perform significantly worse 
than the control. There was one site in the Refyne study in which neither group 
showed meaningful improvement. A majority of the subjects in both groups 
showed no improvement (and one got worse). However, aesthetic studies have 
often had site to site differences. 
 
There do not appear to be meaningful differences in either study based on skin 
type or race, or other subgroups considered. The treatment device (Restylane 
Refyne or Restylane Defyne) and their Control products both performed equally 
well or equally poorly in all subgroups. 
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E. Financial Disclosure 
 

The Financial Disclosure by Clinical Investigators regulation (21 CFR 54) requires 
applicants who submit a marketing application to include certain information 
concerning the compensation to, and financial interests and arrangement of, any 
clinical investigator conducting clinical studies covered by the regulation.  The two 
pivotal clinical studies included a total of 71 investigators of which none were full-
time or part-time employees of the sponsor and 1 had disclosable financial 
interests/arrangements as defined in 21 CFR 54.2(a), (b), (c) and (f) and described 
below: 
 

 Compensation to the investigator for conducting the study where the value 
could be influenced by the outcome of the study: none  

 Significant payment of other sorts: 1 
 Proprietary interest in the product tested held by the investigator: none 
 Significant equity interest held by investigator in sponsor of covered study: 

none 
 
The applicant has adequately disclosed the financial interest/arrangements with 
clinical investigators.  Statistical analyses were conducted by FDA to determine 
whether the financial interests/arrangements had any impact on the clinical study 
outcome.  The information provided does not raise any questions about the reliability 
of the data. 

 
XI. SUMMARY OF SUPPLEMENTAL CLINICAL INFORMATION 
 

Antibody Testing 
Possible antibody formation to HA was tested in two European multi-center studies in 
which two phases were considered; an open label and a blind phase (the blind phase of the 
studies are reviewed below in Section Other Clinical Studies). In one study on Restylane 
Refyne (without lidocaine, but otherwise with same composition as Restylane Refyne with 
lidocaine) a total of 70 blood samples were tested from 25 subjects for IgG antibodies. One 
subject had an antibody value greater than the assay threshold before administration and at 
24 and 48 weeks after administration. No clinical symptoms were reported for the subject 
and no reaction against Restylane Refyne was seen. In a second study on Restylane Defyne 
(without lidocaine, but otherwise with same composition as Restylane Defyne with 
lidocaine) a total of 53 blood samples were tested from 18 subjects for IgG antibodies. One 
subject had one sample with an antibody value greater than the assay threshold at 24 weeks 
after administration. An additional blood sample was obtained at 48 weeks that confirmed 
the positive result at 24 weeks. The subject had an adverse event of scarlet fever diagnosed 
within 2 weeks after the retreatment injection (Week 36). The adverse event was of 
moderate intensity and was completely resolved after treatment with antibiotics. The subject 
completed the study as planned. 
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Other Clinical Studies 
A randomized, evaluator-blinded, multi-center, active-controlled, intra-individual split-face 
comparison of Restylane Refyne (without lidocaine but otherwise with same composition as 
Restylane Refyne with lidocaine) with Control HA gel (without lidocaine) in the treatment 
of moderate facial wrinkles (WSRS score of 3 at inclusion) was conducted at 9 European 
centers. The randomized phase included 81 Caucasian subjects where the major Fitzpatrick 
skin type was III (64% of subjects) but with otherwise similar subject demographics as in 
the US studies. Up to two injections for the initial treatment were allowed, and the total 
injection volume was in average 0.9 mL for Restylane Refyne and 1.0 mL for Control. 
 
The primary effectiveness endpoint of the study was non-inferiority testing of Restylane 
Refyne versus Control at 24 weeks after administration. The 95% confidence interval of the 
mean difference between treatments (Control minus Restylane Refyne) for the change from 
baseline in WSRS score was calculated. Non-inferiority was declared if the 95% confidence 
interval was fully above -0.5 (i.e., the lower limit was greater than -0.5). At 24 weeks 
following treatment, a mean change from baseline in WSRS of -0.86 units was observed for 
Restylane Refyne and a mean change of -0.95 units for Control. The lower limit of the 95% 
confidence interval for the mean difference between the treatments was -0.21 and hence 
above the non-inferiority criterion threshold set at -0.5. Therefore, non-inferiority in efficacy 
of Restylane Refyne to Control was demonstrated.  
 
There were no discontinuations due to adverse events. One serious adverse event was 
reported: a case of appendicitis in the open label phase of the study, which was considered 
unrelated to Restylane Refyne.  
 
In another randomized, evaluator-blinded, multi-center, active-controlled, intra-individual 
split-face comparison of Restylane Defyne (without lidocaine but otherwise with same 
composition as Restylane Defyne with lidocaine) with Control HA gel (without lidocaine) in 
the treatment of severe facial wrinkles (WSRS score of 4 at inclusion) was conducted at 6 
European centers. The randomized phase included 68 Caucasian subjects where the major 
Fitzpatrick skin type was III (75.0% of subjects) but with otherwise similar subject 
demographics as in the US studies. Up to two injections for the initial treatment were 
allowed, and the total injection volume was in average 1.0 mL for Restylane Defyne and 1.0 
mL for Control. 
 
The primary effectiveness endpoint of the study and non-inferiority testing with reference to 
Control was the same as in the previous reviewed European study. At 24 weeks after 
treatment, a mean change from baseline in WSRS of -1.65 units was observed for Restylane 
Defyne and a mean change of -1.41 units for Control. The lower limit of the 95% 
confidence interval for the mean difference between the treatments was 0.1 units and hence 
above the non-inferiority criterion threshold set at -0.5. Therefore, non-inferiority in efficacy 
of Restylane Defyne versus Control was demonstrated. 
 
There were no discontinuations due to adverse events. Four (4) serious adverse events were 
reported, assessed as not related to treatment; intestinal obstruction, bursitis subacromial, 
accidental trauma (impalement of left orbit) and breast cancer. 
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For both European studies, local responses and duration as well as investigator's reported 
adverse events showed a safety profile, which was similar to that described above in the 
pivotal studies (Section X). 

 
XII. PANEL MEETING RECOMMENDATION AND FDA’S POST-PANEL ACTION 
 

In accordance with the provisions of section 515(c)(3) of the act as amended by the Safe 
Medical Devices Act of 1990, this PMA was not referred to the General and Plastic 
Surgery Devices Advisory Panel, an FDA advisory committee, for review and 
recommendation because the information in the PMA substantially duplicates 
information previously reviewed by this panel. 

 
XIII. CONCLUSIONS DRAWN FROM PRECLINICAL AND CLINICAL STUDIES  

 
A. Effectiveness Conclusions 

 
Assessment of product effectiveness is based on the results of the two U.S. pivotal 
studies. These submitted data provided a reasonable assurance that Restylane Refyne 
and Restylane Defyne are effective for injection into the mid-to-deep dermis for the 
correction of moderate to severe facial wrinkles and folds (such as nasolabial folds) in 
patients over the age of 21. 
 
Non-inferiority testing for Restylane Refyne and Restylane Defyne relative to Control 
was based on the 95% confidence interval approach with a non-inferiority margin of 
0.4 units in WSRS. The confidence interval was constructed for the mean paired 
difference (Control minus Restylane Refyne or Restylane Defyne, respectively) in 
change from baseline in WSRS score at 24 weeks after the final initial injection. Non-
inferiority was declared if the 95% confidence interval was fully above -0.4 (i.e., the 
lower limit was greater than -0.4). 
 
In the Refyne study at 24 weeks after the final initial injection, the mean change in 
WSRS score from baseline was -1.1 for Restylane Refyne, as compared to -1.2 for 
Control. The lower limit of the 95% confidence interval in the comparison between 
treatments was -0.15, which was greater than the non-inferiority criterion of -0.4. 
Hence, the WSRS scores demonstrated non-inferiority of Restylane Refyne to 
Control. 
 
In the Defyne study at 24 weeks after the final initial injection, the mean change in 
WSRS score from baseline was -1.1 for both Restylane Defyne and Control. The 
lower limit of the 95% confidence interval in the comparison between treatments was 
-0.18, which was greater than the non-inferiority criterion of -0.4. Hence, the WSRS 
scores demonstrated non-inferiority of Restylane Defyne to Control also in this study. 
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B. Safety Conclusions 
 

The risks of the device are based on nonclinical laboratory and animal studies as well 
as data collected in clinical studies conducted to support PMA approval as described 
above.  These submitted data provided a reasonable assurance of safety of injection of 
Restylane Refyne and Restylane Defyne for injection into the mid-to-deep dermis for 
the correction of moderate to severe facial wrinkles and folds (such as nasolabial 
folds) in patients over the age of 21. The specific conclusions are: 
 
In the Refyne study, among the 170 treated subjects, 7.1% (12/170) experienced 
device- and injection-related AEs following initial and touch-up treatment, as well as 
retreatment and touch-up treatment. These subjects reported a total of 9 events related 
to control treatment and 10 events related to Restylane Refyne. The most common of 
treatment site responses was injection site erythema, which was reported for 4 
subjects. Other treatment site responses (swelling, mass, hematoma, pruritus, and 
anesthesia) were reported for 1 subject each. Other related adverse events included 
presyncope (2 subjects), headache (1 subject), syncope (1 subject), and ecchymosis (1 
subject). No related AEs led to discontinuation for any subject and no severe related 
AEs were reported during the study. 
 
In the Defyne study, among the 162 treated subjects, 11.7% (19/162) experienced 
device- and injection-related AEs following initial and touch-up treatment, as well as 
retreatment and touch-up treatment. These subjects reported a total of 19 events 
related to control treatment and 20 events related to Restylane Defyne. The most 
common of treatment site responses was injection site swelling, which was reported 
for 5 subjects. Injection site erythema and injection site pain were reported for 4 and 2 
subjects, respectively. Other treatment site responses (inflammation, hematoma, 
discomfort, and mass) were reported for 1 subject each. Other related adverse events 
included skin tightness, dermatitis allergic, interstitial granulomatous dermatitis, 
salivary hypersecretion, sensitivity of teeth, presyncope, and arterial stenosis which 
were all reported for 1 subject each. Two related AEs led to the discontinuation of 2 
subjects (1 subject with interstitial granulomatous dermatitis, and 1 subject with 
allergic contact dermatitis). No severe related AEs were reported during the study. 
 
In both studies, serious adverse events were reported (2 subjects in the Refyne study, 
7 subjects in the Defyne study). However, no adverse events were in the treated area 
and none were assessed as related to the study product. 
 
Subject Fitzpatrick skin type did not appear to have an effect on the distribution of 
AEs in either study, with similar incidence rates observed in subjects with both Skin 
Type subgroups I to III and IV to VI. 
 

C. Benefit-Risk Determination 
 

The probable benefits of the device are also based on data collected in clinical studies 
conducted to support PMA approval as described above. Both studies were well-
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designed prospective, comparator controlled, non-inferiority studies using a validated 
scale and blinded, live evaluations. The data are considered to be as robust as possible 
for an aesthetic endpoint. For the primary effectiveness variable of mean change in 
WSRS from Baseline at Week 24 post-Final Initial Injection, both study products 
caused reduction in WSRS score, with the Control products showing similar 
reduction in mean WSRS compared to Restylane Refyne or Restylane Defyne. A 
summary of the effectiveness conclusions is provided above. 
 
Additional factors to be considered in determining probable risks and benefits for the 
Restylane Refyne and Restylane Defyne devices included: 7.1% (12/170) and 11.7% 
(19/162) patients in the Restylane Refyne and Restylane Defyne studies, respectively, 
experienced device- and injection-related AEs across initial and retreatment 
injections. and touch-up treatment.  
 
The probable benefits outweigh the probable risks, as determined by the robustness of 
the comparative effectiveness results, the lack of long term sequelae, and the 
improvement in subject self-assessment. The risks of short term adverse outcomes 
seen after injection and rare adverse events are sufficiently well understood for 
patients to make informed decisions about device use. 
 
Patient Perspectives: Patient perspectives considered during the review included 
patient reported outcome information provided above, demonstrating that Subject 
Self-Assessment scores consistent with clinician scores. Patients are willing to accept 
the probable risk of reported adverse events, as seen with the willingness of the majority 
of patients to undergo retreatment at 48 weeks (112/170 (65.9%) and 128/162 (79.0%) 
in the Refyne study and Defyne study, respectively). 

 
In conclusion, given the available information above, the data support the use of 
Restylane Refyne or Restylane Defyne for injection into the mid-to-deep dermis for the 
correction of moderate to severe facial wrinkles and folds (such as nasolabial folds) in 
patients over the age of 21, and the probable benefits outweigh the probable risks.   

 
D. Overall Conclusions 
 

The data in this application support the reasonable assurance of safety and 
effectiveness of this device when used in accordance with the indications for use.   

 
XIV. CDRH DECISION 
 

CDRH issued an approval order on December 9, 2016. 
 
The applicant’s manufacturing facilities have been inspected and found to be in 
compliance with the device Quality System (QS) regulation (21 CFR 820). 
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XV. APPROVAL SPECIFICATIONS 
 

Directions for use:  See device labeling. 
 
Hazards to Health from Use of the Device:  See Indications, Contraindications, 
Warnings, Precautions, and Adverse Events in the device labeling. 
 
Post-approval Requirements and Restrictions:  None. 

 


