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Safety of PEGylated Hyaluronic Acid Filler for the 
Treatment of Facial Skin Aging: Case Report

Case Report
Published: 20 Apr, 2024

Abstract
Background: The face is the area most exposed to the normal course of skin aging, both intrinsically 
and extrinsically.

Aim: The aim of the case report was to evaluate the cellular and clinical response of a therapeutic 
protocol aimed at countering facial skin aging.

Materials and Methods: One female patient with facial skin laxity and photodamage underwent 
treatment protocol of implementation of PEG-cross-linked hyaluronic acid soft tissue fillers.

Results: The histological results at 0, 7, 14 and 21 days after the procedure showed an increase in 
the number of fibroblasts and angiogenesis, at the same time it was shown that the treatment has an 
immunomodulating action.

Conclusion: A treatment with PEG-cross-linked hyaluronic acid leads to numerous positive 
cutaneous changes after histological and immunological evaluations.
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Introduction
Hyaluronic acid injectable fillers are the most widely used dermal fillers to treat facial volume 

deficits, providing long-term facial aesthetic enhancement outcomes for the signs of aging and/
or facial contouring. Aesthetic medicine treatments using both cross-linked and non-cross-linked 
hyaluronic acid are currently one of the most frequently performed treatments. Soft tissue fillers are 
the leading materials used in aesthetic medicine to rebuild soft tissue atrophy of both the face and 
other parts of the body. Hyaluronic acid is in the form of a gel, and the products available on the 
market differ in a wide range of density and viscosity, rheological properties and concentration. This 
allows for the optimal selection of the product used depending on the intended use, the anatomical 
area undergoing treatment, the depth of application or the technique adopted by the doctor 
performing the procedure and the individual needs of the patient.

A way to extend the effect of hyaluronic acid is to subject it to the cross-linking process. Cross-
linking in fillers based on hyaluronic acid is a process that allows the linear chain of hyaluronic acid 
to be given a three-dimensional structure by creating covalent bonds between hyaluronic acid and 
the cross-linking agent. This process improves the physicochemical properties of hyaluronic acid 
while maintaining the biocompatibility and biological activity of the resulting soft tissue filler [1].

Currently, the most commonly used cross-linking agents in the production of soft tissue fillers 
are Butanediol Diglycidyl Ether (BDDE), 1,8-Diepoxyoctane (DEO), Divinyl Sulfone (DVS) and 
Polyethylene Glycol Diglycidyl Ether (PEGDE). The technologies used in this process of cross-
linking hyaluronic acid vary depending on the manufacturer, they differ in the degree of cross-
linking, the amount of cross-linking agent used and the concentration of hyaluronic acid itself. 
Modifications resulting from cross-linking significantly affect the rheological properties of the 
resulting gels, which also affect the aesthetic effect [2].

Treatments using soft tissue fillers have become more and more popular since the late 1990s, 
and due to their more frequent use, we are also faced with more and more frequent side effects, 
including serious ones. Adverse events related to the use of fillers can be divided into four categories: 
allergic, infectious, late-onset nodules/inflammation and intravascular events [3,4]. The choice of 
fillers based on hyaluronic acid, apart from such obvious issues as in-depth knowledge of anatomy, 
appropriate procedure technique, and, of course, a patient assessment, becomes one of the key 
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factors that can minimize the risk of undesirable effects and have 
a positive impact on the safety profile of the procedure. The latest 
innovation in the production and cross-linking of hyaluronic acid 
is the use of Polyethylene Glycol (PEG) polymer. It appears that the 
use of PEG may offer significant benefits in terms of safety and the 
performance of a hyaluronic acid-based gel.

Both the cross-linking agent PEG and hyaluronic acid are 
polymers, and their cross-linking allows the creation of matrices with 
a scaffolding structure resembling a three-dimensional network, thus 
ensuring better integration of the filler with the tissue [5-7]. Thanks to 
cross-linking with PEG, the resulting soft tissue filler is characterized 
by excellent rheological properties, such as cohesivity, viscoelasticity 
and plasticity, with optimized adaptation and integration with 
anatomical structures [8-10].

Here, we reported 1 case of patient undergoing soft tissue filler 
monotherapy using PEGylated hyaluronic acid filler with a 1% 
addition of calcium hydroxyapatite.

Case Presentation

A healthy 60-year-old female during one session underwent filler 
procedure to lift and restore lack of volume of subcutaneous tissue 
with Neauvia Stimulate (Matex Lab, Geneva, Switzerland). Skin 
biopsy was taken before the procedure from the preauricular area, 
then on day 0, 7, 14 and 21 after the procedure. The patient who 
underwent the therapy for skin laxity, confirmed improvement of skin 
elasticity by subjective measurements of skin elasticity, and detailed 
histopathological tests. Histopathological tests were to determine 
detailed tissue reactions that stand behind the results.

The patients underwent the following protocol:

Day 0: Injection of 2.0 cc of Neauvia Stimulate; malar area—
dermal.

The patient had a hyaluronic acid filler procedure with Neauvia 
Stimulate (MatexLab, Geneva, Switzerland), which is a soft tissue 
filler based on HA crosslinked with PEG (26 mg/ml), with addition of 
1% calcium hydroxyapatite, glycine and l-proline. It is an injectable 
medical device indicated for the temporary correction of the sign of 
primary soft tissue senile atrophy of the face [11].

The patient has signed a written informed consent document. 
The case report was conducted in accordance with the Declaration 
of Helsinki, and approved by the Ethics Committee of Okręgowa 
Izba Lekarska w Gdańsku (protocol code 1/CMDRK/2020 in 27 
October 2020). Skin biopsies from the patient were obtained from the 
preauricular area at day 0, 7, 14 and 21. All samples were submitted 
for independent assessment to the Clinical Pathomorphological 
Department of the Nicolaus Copernicus University, Toruń, Poland.

Microscopic analysis of Hematoxylin and Eosin (HE)-stained 
skin biopsies was performed, histochemical staining of Masson's 
Trichrome and immunohistochemistry was performed using an 
ECLIPSE E400 light microscope (NIKON), with a 10x and 20x 
lens. Hematoxylin-eosin staining was used to assess the overall 
tissue structure by contrast staining the cytoplasm and cell nuclei. 
The inflammatory infiltrate was assessed on a scale of 0-4 and the 
mononuclear cells present in it (0 - none; 1 - they constitute up to 25% 
of the inflammatory infiltrate; 2 - they constitute from 26-49% of the 
inflammatory infiltrate; 3 - they constitute from 50-75% inflammatory 
infiltrate; 4 - constitute from 76-100% of the inflammatory infiltrate). 
Masson's tricolor staining (Special Stain Kit Masson's Trichrome, 
DiaPath, Martinengo, Italy) was used to assess collagen on a scale (0 - 
loose, regular; 1 - loose, irregular; 2 - dense; 3 - compact, thick fibers).

Immunohistochemical examination was performed to detect 
CD4, CD8, CD 34, CD68, and PAX5 antigens. The study was 
conducted using mono- or polyclonal rabbit or mouse antibodies. 
The expression of CD4, CD8, CD 34 and CD68 proteins was assessed 
on a scale (0-100% of inflammatory cells).

Results
A 60-year-old female patient with facial skin laxity and 

photodamage underwent soft tissue filler treatment with histological 
examinations to determine the safety and tissue response after this 
a procedure. We reported histologic findings related to aesthetic 
procedure with the usage of PEGylated hyaluronic acid filler. As a 
result, after the procedure, the patient’s skin showed substantial 
improvements in terms of skin topography to a greater extent than 
just facial rejuvenation. Histologic findings correlated magnificently 
with the skin. Skin biopsies taken from this patient were selected for 
detailed histological examinations to determine the mechanisms 
behind the changes developing after the soft tissue filler injection. 
Histopathological samples taken from the treatment areas were 
used to evaluate changes in inflammatory infiltration (generally 
using H&E staining (presence of mononuclear cells) detailed by 
immunohistochemistry: CD4, CD8, CD 34, CD68, PAX5. Followed 
by tissue rejuvenation detailed by Vimentin presence, and collagen 
Masson’s trichrome staining. Below we present the collected results 
(Figures 1-7).

Day 0 results
•	 H&E	 staining	 revealed	 normal	 tissue	 structure,	 without	

inflammatory infiltration

•	 Masson's	Trichrome	staining	revealed	single	collagen	fibers	
(0 - loose, regular)

•	 CD34	–	positive	reaction

Day 7 results
•	 H&E	staining	revealed numerous proliferating fibroblasts 

Figure 1: Hematoxylin-eosin staining. From left: before treatment, 14 days after treatment, 21 days after treatment.
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with large nuclei and a small, slightly basophilic fragment of 
amorphous substance, which may correspond to a fragment of 
hyaluronic acid

•	 Trichrome	 Masson	 staining	 revealed	 individual	 collagen	
fibers (0 - loose, regular)

•	 CD4	–	positive	reaction	in	single	cells

•	 CD34	 –	 positive	 reaction	 in	 vascular	 endothelium	 and	
proliferating fibroblasts

•	 CD8,	CD4,	PAX5,	CD68	–	positive	reaction	in	single	cells	
(few)

Day 14 results

•	 H&E	staining	revealed	 inflammatory	 infiltrate	(on	a	scale	
of 0-5: 2), located mainly around the vessels, and proliferating 
fibroblasts. Smaller fragments of amorphous substance are found, 
which may correspond to hyaluronic acid or newly formed/
degenerating collagen

Figure 2: Comparison of CD4 expression. From left: 7 days after treatment, 14 days after treatment, 21 days after treatment.

Figure 3: Comparison of CD8 expression. From left: 7 days after treatment, 14 days after treatment, 21 days after treatment.

Figure 4: Comparison of CD34 expression. From left: before treatment, 14 days after treatment, 21 days after treatment.

Figure 5: Comparison of CD68 expression. From left: 7 days after treatment, 14 days after treatment, 21 days after treatment.

Figure 6: Comparison of PAX5 expression. From left: 7 days after treatment, 14 days after treatment, 21 days after treatment.
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•	 Trichrome	 Masson	 staining	 revealed	 numerous	 collagen	
fibers (1 - loose, irregular)

•	 CD34	 –	 positive	 reaction	 in	 vascular	 endothelium	 and	
proliferating fibroblasts

•	 CD8,	 CD4,	 PAX5,	 CD68	 positive	 reaction	 in	 single	 cells	
(few)

Day 21 results
•	 H&E	staining	revealed	a	small	inflammatory	infiltrate	(on	a	

scale of 0-5: 1), located mainly around the vessels. There is a decrease 
in the number of proliferating fibroblasts compared to sections taken 
on day 14

•	 Trichrome	 Masson	 staining	 revealed	 numerous	 collagen	
fibers	in	the	dermis	(2	–	dense)

•	 CD34	 –	 positive	 reaction	 in	 vascular	 endothelium	 and	
proliferating fibroblasts,

•	 CD8	–	single	around	vessels

•	 CD4	 –	 weakly	 positive	 reaction	 in	 single	 cells	 of	 the	
inflammatory infiltrate

•	 CD68	–	positive	reaction	in	numerous	macrophages

•	 PAX5	–	positive	reaction	in	single	cells	of	the	inflammatory	
infiltrate

In the case of unstained skin samples, fluorescence analysis in 
the red channel showed significant statistical changes in collagen 
fluorescence intensity in accordance with the chart (Chart 1) and 
table (Table 1).

Figure 7: Collagen expression. From left: before treatment, 14 days after treatment, 21 days after treatment.

Chart 1: Fluorescence intensity. From left: before treatment, 14 days after 
treatment, 21 days after treatment.

Before vs. 7 days after procedure 15.9% p value 0.2491

Before vs. 14 days after procedure 17.0% p value 0.2294

Before vs. 21 days after procedure 27.3% p value 0.0313

Table 1: Statistical analysis results for collagen fluorescence intensity.

Discussion
In recent years, the injectable soft tissue fillers have become an 

increasingly popular option because of its versatility and promising 
results. Hyaluronic acid fillers were and are considered safe and well 
tolerated, recent reports may indicate unexpected safety concerns 
related to their immunological effects [12-16]. This case we have 
showed the safety of minimally invasive procedure with PEGylated 
hyaluronic acid filler which is widely used in the aesthetic clinics.

Histological results 21 days after the procedure showed an 
interesting cause and effect relationship: An increase in the number 
of fibroblasts/collagen and inflammation reaction in the tissues. Such 
response is expected both due to tissue trauma associated with the 
procedure - skin damage and the introduction of a foreign body - in 
our case PEGylated dermal filler which can also mechanically support 
the physiological collagenesis. Although we see that the inflammatory 
process has slightly intensified post-treatment, the expression levels 
of CD8 (T-cells), CD34, CD68 and inflammatory infiltration tend to 
decrease in severity over time. This phenomenon must be connected 
with the use and introduction of soft tissue filler based on PEGDE-
HA into the tissue. The soft tissue filler used by us contained, in 
addition to water and PEGDE cross-linked hyaluronic acid, also an 
admixture of glycine and L-proline. Based on our observations and 
other studies, it can be concluded that the PEG used in these products 
(used as a cross-linking agent) has an immunomodulatory effect, 
limiting the inflammatory response at the site of application [17,18]. 
This observation after 21 days correlates with the results obtained by 
us in the 150-day observation of both healthy patients and patients 
with Hashimoto's disease who were treated with PEGDE-HA fillers 
[19,20].

This seems to be a very important observation for every doctor 
performing aesthetic procedures regarding the potential risks 
associated with long-term stay of a foreign body, e.g. soft tissue 
filler based on hyaluronic acid, and potential side effects such as 
granulomas and other immunological reactions.

In our case report, we observed only a short-term trend of local 
inflammatory infiltration and local reaction to the administration 
of tissue filler. However, these 21-day observations are consistent 
with our previous research. This suggests the possibility of an 
immunomodulatory effect of PEG cross-linking, which reduces local 
inflammation [18,19]. Research results on the ability of PEGylated 
hyaluronic acid gel to modulate human immune functions suggest 
that they carry a very low risk of immunological side effects, especially 
granulomatous reactions [21].

Conclusion
Due to the constantly growing popularity of aesthetic medicine 

treatments, including those using hyaluronic acid dermal fillers, 
the selection of the appropriate product is one of the key factors 
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influencing the safety of the procedure. Based on our observations, 
we can conclude that the choice of fillers based on hyaluronic acid 
cross-linked with polyethylene glycol should be considered as 
safe. The evolution of inflammatory infiltrate may result from the 
immunomodulatory effect of polyethylene glycol. This effect has a 
very positive impact on the safety profile of the treatment itself and 
the context of using the hyaluronic acid filler itself, both in the short 
and long term [19-21].

The results of the presented case report seem to be interesting and 
important from the point of view of the risks resulting from short and 
long-term effect of the hyaluronic acid implant in the skin.

These observations should also be extended and compared with 
other procedures used in aesthetic medicine to better understand 
the mechanism of immune reactions in patients using aesthetic 
procedures. In the future, further research will be necessary, 
enlargement of the sample, longer follow-up and the influence of 
other factors specific to the subject should be the subject of further 
observations.
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