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Introduction
The aging process, as well as the measures against it, has been 

increasingly studied, due to the constant and current concern about 
a better and healthier aspect [1-4]. Facial aging affects not only the 
skin, but also the subcutaneous tissue and bones. The fat distribution 
is altered, promoting a facial volume loss [4]. Bone and cartilage 
remodeling is part of this process, as well as the gravitational force [4]. 
With the natural process of aging, the endogenous hyaluronic acid is 
reduced, making the skin less hydrated and, consequently, less elastic 
[5,6]. All these factors, as well as the photodamage, lead to wrinkles and 
folds on the face [4].

The hyaluronic acid is a polysaccharide, component of the 
extracellular matrix, which has the same chemical structure in all 
species and tissues [4,7-9]. In the skin, it is located among the collagen 
fibers [6]. It has a hydrophilic capability promoting skin hydration and 
contributing to skin turgidity [4-7].

For this reason, the hyaluronic acid is useful as an option for 
the treatment of wrinkles, lines and scars [10,11].The synthetic 
improvement of hyaluronic acid by products in the form of gel intends 
to provide longer results of the filler, considering that, if used in the 
natural form as found in tissues, it would be quickly degraded in 
the skin [6,7]. Synthetically, it can be obtained through the bacterial 
fermentation process or taken from live tissues [6,7].The hyaluronic 
acid-based filler presents low risk of allergic reactions and does not 
require any sensitivity test before the application [5,8,12].

Today, fillers, in particular the hyaluronic acid-based products, 
constitute a non-invasive and effective option for the treatment of facial 
soft tissue deformities [11]. When a new product is launched, clinical 
studies are required to evaluate it safety and effectiveness [1,10].

Materials and Methods
An open label, single-center, phase IV, prospective, observational 

clinical study was conducted, whose primary objective was to evaluate 
the effectiveness and safety of a hyaluronic acid-base filler in the 
treatment of nasolabial folds. Before this study was conducted, it was 
approved by the Research Ethics Committee, under the number (CAAE 
04450000142-10) and the procedures were performed only after the 
volunteers read, agreed and signed the Informed Consent Term.

The volunteers were recruited from the database of KOLderma 
Instituto de Pesquisa Clínica Ltda.

Inclusion and exclusion criteria

The study included 30 female volunteers between 30 and 60 years 
old, with wrinkles of scores 3 and 4, according to the wrinkle severity 
rating scale, phototypes I to V, healthy skin in the facial area and free 
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of diseases that could interfere in the cutaneous aging evaluation. The 
volunteers could not be pregnant, and, if at fertile age, they should use a 
clinically approved contraceptive method. They could not have history 
of allergic reaction to facial cosmetic products and/or fillers and could 
not have been submitted to filling in the nasolabial region in the last 
12 months.

The following medications were prohibited seven days before the 
application: acetylsalicylic acid, vitamin E, Gingko Biloba, vasodilators, 
aminosalicylic acid, non-steroidal anti-inflammatory drugs and 
antiplatelet drugs and, fifteen days before, topical retinoids. 

The exclusion criteria were: history of mental disorders or 
emotional instability, connective tissue diseases, diabetes mellitus or 
uncontrolled systemic diseases, immune system degradation, HIV-
positive individuals, presence of silicone implant or another non-
absorbable substance in the area of product application, cutaneous 
lesions in the evaluated area, and tendency to keloid formation and/or 
hypertrophic scars.

Study plan

In total, the volunteers made 11 visits to the research center. The 
first visit was 15 days before the procedure, i.e., visit 1 (D15). At visit 
2 (D0), the product application was performed. Visits 3, 4, 5, 6, 7, 8, 9 
and 10 were 7, 30, 60, 90, 120, 150, 180 and 270 days, respectively, after 
the filler application, for follow-up. Final visit 11 was 360 days after D0.

At the first visit, the signed Informed Consent Term was obtained, 
the inclusion and exclusion criteria were analyzed, the demographic 
data were obtained, the medical history and the use of medication 
or cosmetic products were verified and the physical examination 
and pregnancy test were made. On the same day, the subjective and 
objective evaluation of the wrinkle was made, pictures were taken of 
the face and nasolabial fold biopsy was made. At all other visits, the 
exclusion criteria and the medications and cosmetic products used 
were analyzed, and the physical examination was performed. Biopsy 
was made at visits 6 and 9. At the second visit (D0), the product was 
applied and a dairy was provided for each volunteer to take notes about 
the seven days after the application and if any medication was taken in 
this period. At this moment, notes were made on the ease of product 
application and tolerability to the procedure. At the third (D7) and 
following visits, the objective evaluation was made using photographs, 
as well as a subjective evaluation, based on the wrinkle severity rating 
scale. The adverse events were questioned and examined. The global 
improvement evaluation, which was subjectively performed, was made 
at visit 3 and then repeated at visits 6, 9 and 11, i.e., 90, 180 and 360 days 
after the procedure. The subjective evaluation of the effectiveness in the 
volunteer was made at visits 2, 3, 6 and 11.

The filler was applied at D0 by a properly trained and qualified 
professional, assigned by the main investigator, and who did not 
participate in the clinical evaluations. The procedure was performed 
according to labeling studies and guidelines approved by ANVISA 
(the Brazilian Health Surveillance Agency). A lidocaine-based topical 
anesthetic cream was used in the application area and asepsis and 
antisepsis were performed in the region. The volunteer remained in 
sitting position during the procedure. In case of a nodule after the 
product application, soft massage was made at the application site to 
reduce it, preventing vigorous massage that could cause ecchymosis.

The directions provided to the volunteers after the filler application 
were: use cold compress at the side in the first 24-48 hours; avoid local 
handling and aggressive movements; do not use prohibited medications 

and return within 7 days. If necessary, the physician prescribed the use 
of analgesics, which was included in the clinical records.

The filler used in this study was Rennova® Fill (Innovapharma - 
Pirouet House, Union Street, St. Helier, Jersey, JE48ZQ, Jersey, UK), 
a hyaluronic acid-based sterile gel of non-animal origin, obtained 
through bacterial biofermentation. It is a reabsorbable, viscoelastic, 
biocompatible, homogeneous and transparent product. Chemical 
agent BDDE (1,4-butanediol diglycidyl ether) is used to alter the gel 
structure, making it more viscous and more resistant to degradation 
caused by to hyaluronidase. The product presentation is in a syringe 
with 1.0 ml of monofasic crosslinked hyaluronic acid (23 mg/ml).

Effectiveness evaluation

The product effectiveness was subjectively evaluated through 
clinical observation, using two scales: the Wrinkle Severity Rating Scale 
(WSRS) and the Global Aesthetic Improvement Scale (GAIS) the latter 
used at the visits after the filler application (Tables 1 and 2) [12,13].

In the subjective evaluation regarding the volunteer’s perception 
through the questionnaire, the following parameters were analyzed: 
1-homogeneity/texture of own skin: evaluated at visits D0 and D7 using 
a questionnaire with 5 options of answers: excellent; very good; I liked, 
but nodules were observed; so-so: nodules bother a little; I didn’t like 
it: the presence of nodules bothers me a lot, 2-degree of satisfaction: 
evaluated at visits D7 and D90 through yes-no answer of the volunteer; 
3-willing to use the product again: evaluated at visits D7 and D360, 
with the following options: would use it again immediately; within the 
following six months; in one year; more than one year from now; would 
not use it again, 4-difference observed at the application area: evaluated 
3 months after the application, included yes-no questions, and in case 
of a ‘yes’ answer, the volunteer could check the following alterations: 
volume increase; volume reduction; nodule formations; reduction of 
nodules, and 5-treatment classification: at the final visit, based on the 
answers: excellent; very good; I liked it, but I don’t know if I’d use it 
again; I didn’t like it, I wouldn’t use it again.

The objective evaluation of the product effectiveness was based 
on pictures taken of the face using digital imaging equipment (Visia®, 
Canfield Imaging System – Fairfield, USA), which analyzed the wrinkle 
depth. This equipment has 3 evaluation parameters: count, which 
computes the number of wrinkles; scoring, which evaluates the wrinkle 
size, total area and intensity; and improvement percentile, which 

Score Category Description 
1 Absent Fold not visible; continuous line of skin. 
2 Mild Superficial fold, but visible and with a mild depression. 
3 Moderate Moderately deep fold, less than 1 mm deep. 
4 Severe Very long and deep fold, less than 2 mm deep. 

5 Extreme Long and extremely deep fold, 2 to 4 mm deep, producing 
an older facial aspect. 

Table 1: Wrinkle Severity Rating Scale (WSRS).

Score Category Description 
1 Extremely better Excellent result 

2 Much better 
Clear improvement from the initial aspect, but not 
completely ideal, a touch would improve the result a 
little 

3 Improved Clear improvement from the initial aspect, but a touch 
or retreatment is indicated. 

4 Unaltered No change from the initial aspect. 
5 Worse The aspect is worse than the initial condition. 

Table 2: Global Aesthetic Improvement Scale (GAIS).
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compares the volunteer to other people of the same age, skin type 
and gender. The pictures were taken considering the following views: 
front, 45 degrees to the right and 45 degrees to the left. The objective 
evaluation was also based on biopsy, made before and after the filler 
application, to evaluate the presence of filler and its adaptation to the 
tissue. Three cutaneous biopsies were performed with a #2 punch in the 
nasolabial region in all volunteers, the first 15 days before the procedure 
on the right side of the face, the second 3 months after the procedure 
(at D90) on the left side of the face, and the third 6 months after the 
application (at D180) on the right side of the face. The following stains 
were used: Masson’s trichrome for collagen fibers, Verhoeff for elastic 
fibers, Alcian Blue for mucin and HE for filler analysis.

Safety evaluation: The safety evaluation was performed using the 
following parameters: 1-presence of pain/discomfort: evaluated at 
visits D0 and D7 through the volunteer’s yes-no answer; 2-sensitivity 
at the application site: evaluated at visits D0, D7 and D90 using a 
questionnaire with 5 options of answers (very sensitive and very painful, 
very sensitive and slightly painful, no alteration to sensitivity but the 
site was very painful, sensitive but no pain, normal, not sensitive, not 
painful); 3-tolerability to filler: in this investigation, it corresponded to 
the presence of adverse events resulting from the procedure, evaluated 
at D0 and D7 and classified as excellent (no adverse events), good 
(easily tolerated adverse events), moderate (events were tolerated 
and did not lead to interrupted procedure) and bad (the procedure 
was interrupted); 4-monitoring of adverse events, their severity and 
relation with the treatment, and 5-biopsy: evaluated the presence any 
inflammatory process.

Besides these parameters, the physician observed if there was any 
nodule formation after the procedure and provided the degree of 
difficulty involving the product application, using a 0-10 scale (0=very 
easy and 10=very difficult).

Results
The study started with 30 volunteers and ended with 25. Two 

volunteers took back their consents after visit D60 and two after visit 
D90, for personal reasons, and one was excluded from the investigation 
after D150, due to a femur fracture. The statistical analyses were made 
in the volunteers that concluded the investigation. The Wilcoxon test 
was used for quantitative data and the marginal homogeneity test for 
qualitative data.

In the effectiveness evaluation using the wrinkle severity scale at the 
visit before the application, 76% of the volunteers presented moderate 
wrinkles and 24% severe wrinkles. Seven days after the application 
(D7), 12% of the volunteers presented moderate wrinkles, 64% had 
mild wrinkles and 24% had no wrinkles. At D360 (360 days after the 
procedure), 8% of the volunteers presented severe wrinkles, 56% had 
moderate wrinkles and 36% had mild wrinkles. Figure 1a shows the 
results of each visit. When comparing each visit to D15, the results were 
statistically significant, with p<0.05.

Also in the subjective clinical evaluation, regarding the global 
aesthetical improvement of wrinkles, at the visit made seven days 
after the filler application, 12 volunteers (48%) presented very good 
improvement, 10 (40%) had good improvement, 3 (12%) had mild 
improvement and none was classified as unaltered. At the final visit, 
2 volunteers (8%) presented wrinkles with very good improvement, 13 
(52%) had improvements and 10 (40%) were unaltered (p<0.001). At 
the final visit, no volunteer had worsened fold depth. Figure 1b shows 
the results of each visit. When comparing each visit to D7, the results 

were statistically significant, with p<0.05 (D30 p=0.046; D90 p=0.025; 
D180 p=0.001; D360 p<0.001).

Regarding the evaluation made by the volunteer of the skin 
homogeneity/texture, at the visit of filler application (D0), 28% of 
the volunteers (n=7) evaluated it as excellent, 64% (n=16) as very 
good and 8% (n=2) liked it, but they observed the presence of some 
nodules. Seven days after the filler application, 60% (n=15) classified 
as excellent, 36% (n=9) as very good and 4% (n=1) liked it, but they 
observed the presence of some nodules. When comparing visits D0 and 
D7, the results were statistically significant (p=0.029). Regarding the 
degree of satisfaction with the treatment, at visit D7, all volunteers were 
satisfied and at visit D90, 96% of the volunteers were satisfied.

The questionnaire answered by the volunteers 7 and 360 days after 
the filler application about their inclination to use the product again 
showed that 44% (n=11) would do the treatment again immediately, 
44% (n=11) would do it within the next six months, 8% (n=2) would do 
it within the next year and 4% (n=1) within more than one year and no 
volunteer wouldn’t do it again. However, at the end of the study, 88% 
(n=22) would do the treatment again immediately, 4% (n=1) would do 
it within the next six months and 8 % (n=2) wouldn’t do it again. When 
comparing the final visit to D7, the result of p=0.208 was obtained. 
Regarding the questionnaire applied at D90 about any difference at the 
application site, 2 (8%) of them answered volume reduction. At the 
end of the study, 44% of the volunteers (n=11) classified the treatment 
as excellent; 28% (n=7) as very good and 28% (n=7) liked it but they 
didn’t know if they would do it again.

Regarding the objective evaluation performed using Visia®, the 
average count was 3.28 in the beginning of the study and 3.48 at the end 
of the study. Figure 1c shows the values of average count at each visit. 
When comparing the values of each visit to the initial visit (D15), p ≥ 
0.05 were obtained, except for visit D7 (p=0.021). Regarding scoring, 
the average in the beginning of the study was 1.103 and 0.889 at the 
end. Figure 1d shows the values of average scoring at each visit. The p 
values of each visit, when compared to the initial visit, were statistically 
significant (p<0.05), except for visit D270 (p=0.313). The average 
improvement percentile was 88.4% in the beginning and 87.6% at 
the end of the study. Figure 1e shows the values of average percentile. 
Figures 1 and 2 show pictures of two volunteers before and after the 
filler application. The p values obtained when comparing each visit to 
the initial visit were statistically significant (p<0.05), except for the final 
visit (p=0.329).

Also in the objective evaluation, the biopsy showed at visit D90, 
regarding collagen levels, that 96% of the volunteers had unaltered 
collagen level and 4% of them had increased collagen level. The study 
used n=24, as the material was insufficient in one sample, and then not 
used in the analysis. Regarding the elastic fibers and mucin, at D90, 
100% of the volunteers showed no alteration. At visit D180, regarding 
collagen levels and elastic fibers, 83% of the volunteers did not present 
alterations and 17% presented increased collagen level and elastic 
fibers. All volunteers did not present alteration in mucin at these visits. 
Reduced collagen, elastic fiber or mucin was not observed at any visit. 
Figure 2a shows the comparing of values of visit D90 to the values of 
visit D180; for collagen level, p=0.250 was obtained and for elastic 
fibers, p=0.125, that is, no statistically significant values. The filler was 
not viewed in the biopsies.

In the safety evaluation, the results showed that most volunteers 
(92%) reported pain or discomfort during the procedure. One week 
later, only 32% still reported that. Regarding the sensitivity on the 
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application day, 4% answered that it was very sensitive and painful; 
12% said that it was very sensitive and slightly painful; 4% said the 
site was very painful, but not sensitive; 32% said that it was sensitive, 
but not painful and 48% said that it was normal (neither sensitive nor 
painful). At D7, 12% felt that the site was very painful, but not sensitive; 
20% said that it was sensitive, but not painful; and 68% said that it was 
normal. At D90, 100% of the volunteers said that the site was normal.

Regarding tolerability, on the application day, 64% of the volunteers 
classified it as good, 16% as excellent and 20% as acceptable. One 
week after the application, the percentage of excellent tolerability was 
56%, the percentage of good tolerability was 32% and the acceptable 
tolerability to 12%. No volunteer reported poor tolerability.

Regarding adverse events, considering that some volunteers 
had more than one event, 14 occurrences were reported by total 10 
volunteers. Some events had positive causal nexus and others no. 
The events not related with the procedure were: labial herpes (n=1), 
laryngitis (n=1), flu (n=2), TMJ inflammation (n=1), conjunctivitis 
(n=1), rhinitis (n=1) and supraventricular tachycardia (n=1). Herpes 
labial occurred at D150, a long time after the filler application, and for 
this reason, it was classified as not related to the procedure. The events 
of positive causal nexus were: erythema/edema at the application site 
(n=1), ecchymosis (n=2), hematoma (n=2), local pain (n=1), all of 
mild to moderate intensity and short to medium duration. All adverse 
events were completely resolved.

The biopsy showed neither formation of granulomas nor 
inflammatory process.

According to the medical evaluation on the filler application day, 
only one volunteer presented nodule formation. The evaluation for 
ease of product application showed average score of 5.2.

Discussion
Facial aging treatment techniques currently recommend skin 

surface therapy and the revolumizing of soft tissues. Filling substances 
are then used to correct wrinkles, folds and for replacing facial volumes 
lost in the physiological process of aging. Hyaluronic acid is the most 
used substance for such due to its physical-chemical properties [14].

Several factors influence the filling product: hyaluronic acid 
concentration, percent and degree of cross linking, capacity to absorb 
water, among others. This enables each product to present specific 

a: Evolution of the wrinkle severity scale in a one-year period.

b: Evolution of global improvement of wrinkles in a one-year period.

c: Wrinkle count in a one-year period, after the hyaluronic acid application.

d: Wrinkle scoring in a one-year period, after the hyaluronic acid application.

e: Wrinkle improvement percentile in a one-year period, after the hyaluronic acid application.

Figure 1: Volunteer before the filler application and 30, 90, 180 and 360 days 
after the filler application.

a: Cutaneous biopsy.

Figure 2: Volunteer before the filler application and 30, 90, 180 and 360 days 
after the filler application.
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characteristics regarding durability, tissue filling volume; ease of 
application and also in relation to adverse side effects [15].

Although the procedure is well-tolerated by the patient, some 
adverse effects can occur in facial filling. The following can be observed 
in the application site: bruising, erythema, edema, nodules, which 
may be technical, or product dependent, and pain or discomfort can 
also be observed, in accordance with patient sensitivity. These effects 
are generally short in duration and well-tolerated by patients, late 
reactions, such as hypersensitivity are very rare.

When evaluating the presence of adverse events in this study, the 
Rennova® filler was considered safe for correcting nasolabial sulci. 
Most of the volunteers reported only discomfort or minimum pain 
during the procedure, and this was reduced with asked 7 days after the 
application. With the observation of the questionnaire applied during 
scheduled return visits, high tolerability to the procedure is evident, as 
is a low occurrence of other adverse events. Only erythema and edema 
could be observed, which the case is in any injectable procedure. During 
biopsy, no formations of granulomas or any inflammatory process of 
any importance were observed [16,17].

In relation to the evaluation of efficacy, this study shows that the 
improvements in treated areas are maintained up to 360 days after 
applying Rennova® filler. When analyzing the subjective aspects, 
improvement is observed in the clinical evaluation of wrinkle 
severity, considering 76% of moderate degree wrinkles and 24% 
serious compared to 56% of moderate degree wrinkles and 8% 
serious (p-value=0.01) after the end of the study. This observed 
reduction demonstrates a significant benefit 360 days after the filling. 
It is important to underscore that volunteers with light wrinkles were 
not included in the study, however 36% of the volunteers with this 
classification were observed at the end of the study, demonstrating the 
clinical efficacy of Rennova®.

On an overall esthetic improvement scale, 7 days after filling 
100% of the volunteers presented an improvement, which remains 
up to 180 days after filling. At the end of the study, just 10 volunteers 
(40%) presented an unaltered result; however, the rest still presented 
improvement when compared to the beginning of the study, that is, 
360 days after the procedure (p-value<0.01).

The volunteers did not report any nodules, and the degree of 
satisfaction, which was 100% 7 days after the procedure, remained 
at 96% at the end of the study. In the willingness to redo treatment 
question, 88% replied yes after the end of the study.

In the objective parameters, when Visia® equipment was used, the 
score best evaluated the results of this study, because this parameter 
precisely analyzes wrinkle depth, size and intensity. When comparing 
the initial visit (D-15) to after-treatment visits, average values found 
are seen to be smaller, and they stayed that way until D-360, with a 
statistical significance of less than 0.05. This indicates that in this study, 
the analyzed product made the wrinkle significantly less deep up to 360 
days after treatment.

The percentile analyzed the volunteer’s skin in comparison to 
others with the same age, gender and characteristics. An increase in 
percentile was considered to indicate an improvement. In this study, 
the percentile was greater than D-15 until D-180, indicating clinical 
improvement up to 180 days after treatment in a statistically significant 
manner, with values of p<0.05 compared to the beginning of the study. 
When analyzing the percentile at D-270, there was a drop in absolute 
value; however, the persistence of the clinical benefit (p=0.028) was 

observed. The D-360 percentile was under the initial percentile, but 
statistically insignificant (p=0.329), which made it possible to affirm 
the product did not increase or decrease the percentile, and is not a 
relevant parameter for analyzing the result.

In relation to the biopsy, despite the increase in collagen in some 
volunteers, there was no statistical significance regarding alterations in 
collagen fibers, mucin and in the collagen itself. The increase in collagen 
detected may have occurred due to the local stimulus of fibroblasts, 
caused by the filler.

Narins’ study demonstrates the greatest durability in facial filling 
results compared to other materials, in the case of bovine collagen, and 
it is also easy to waive prior allergy tests. This is also observed in the 
studies by Monteiro and Parada [18].

Several recent studies, such as those by Arsiwala and Talarico 
demonstrate efficacy and safety in the use of hyaluronic acid fillers, 
which corroborates with this study. The exception is the studies 
oscillate from 3 to 9 months after the procedure and this study proves 
the safety and effectiveness of Rennova® up to 360 days after filling, as 
observed in the Salles et al. study [19].

In general, esthetic results with hyaluronic acid base fillers last 6 to 
9 months. There are reports of their lasting up to 12 months, depending 
on filler characteristics. As observed in the aforementioned Salles et 
al. study with an objective parameter. Analyzing these data and cited 
studies, it is possible to affirm that the Rennova® filler presented an 
effect and safety duration compatible with other temporary fillers with 
a hyaluronic acid base. This filler proved effective and safe for filling 
nasolabial sulci with the further possibility of presenting improvements 
in some patients even 360 days after application.

Conclusion
The availability of hyaluronic acid-based fillers has increased, due 

to the current tendency towards treatments with less invasive methods 
and that present less adverse reactions. Then, for being biocompatible, 
with few adverse effects, reversible and functional, hyaluronic acid-
based fillers have been widely used. Although it is a safe product, 
whenever new filler is launched, it is important to have clinical studies 
conducted in the target population, to evaluate its effectiveness and, 
especially, its safety. This study demonstrated that RENNOVA® 
presented good clinical effectiveness and safety during the evaluated 
period. The search for more durable products, with few adverse effects, 
remains.
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