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Objective: To observe the therapeutic efficacy of ultrapulsed fractional CO, laser combined with bovine basic fibroblast growth
factor (bFGF) on acne scars, so as to provide clinical evidence for future treatment of acne scars.

Methods: One hundred and twenty patients with acne scars admitted between October 2021 and August 2022 were selected as the
research participants, of which 60 cases treated with bFGF plus ultrapulsed fractional CO, laser were regarded as the research group
(RG) and 60 cases with ultrapulsed fractional CO, laser therapy alone were set as the control group (CG). The clinical efficacy, Echelle
d’¢évaluation clinique des cicatrices d’acné (ECCA) score, and scar base depth before and after treatment were comparatively analyzed,
and changes in skin pore value, texture value and skin barrier function were detected. Finally, the duration of redness, scabbing and
erythema after treatment and the incidence of adverse reactions after treatment were counted.

Results: A higher overall response rate was determined in RG versus CG (P<0.05). Besides, RG was lower than CG in post-treatment
ECCA score, scar base depth, skin pore value, texture value and transepidermal water loss (TEWL), and higher in skin water and
epidermal oil content (P<0.05). Moreover, the duration of redness, scabbing and erythema was shorter and the incidence of adverse
reactions was lower in RG than in CG after treatment (P<0.05).

Conclusion: The combination of bFGF and ultrapulsed fractional CO, laser is highly effective and safe in the treatment of acne scars,
which reserves widespread use in clinical practice.

Keywords: bovine basic fibroblast growth factor, ultrapulsed fractional CO, laser, acne scars, safety, skin barrier function

Introduction

Acne is a chronic inflammatory skin disease in pilosebaceous units, with skin lesions commonly found in cheeks,
forehead and mandible and can also involve the trunk; it is clinically characterized by pimples, papulae, and pustules and
is often accompanied by sebum overflow, which is common in young men and women aged 15-25." For severe acne
without targeted intervention, there may be serious skin infections that induce dermal and epidermal defects, which
further develop into uneven skin and pigmentation, eventually forming acne scars and affecting facial appearance.”
Severe acne scarring can cause social and psychological obstacles to patients and affect their quality of life.> With the
development of the economy and the improvement of people’s cognition, acne patients have higher and higher
requirements for facial beauty. Currently, there are various treatments for acne scars, such as scar removers, grinding,
fat filling, micro-needle therapy, surgery, and traditional Chinese medicine, but the effect is not ideal.* In 2004,
researchers proposed that fractional laser could produce thermal damage to the treatment area through photothermal
effect without damaging the surrounding normal tissues, and create a thermal bridge between the thermal damage area
and the surrounding normal tissues, thus initiating the skin wound repair mechanism.” The gradual improvement of

fractional laser has made it widely used in the treatment of acne scars.® Among them, ultrapulsed fractional CO, laser has
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a remarkable effect. Different from the previous fractional laser, this laser therapy is more powerful with a better
therapeutic effect on deep-seated and sunken scars. Meanwhile, it can pinch off the hyperplastic blood vessels, exerting
a good therapeutic effect on the corresponding redness.” However, a growing number of studies have pointed out that
ultrapulsed fractional CO, laser treatment of acne scars may lead to facial burning, pain, edema, erythema, scab and
persistent pigmentation, with obvious adverse reactions.®” Therefore, it is urgent to find a reliable intervention measure
to improve the safety of ultrapulsed fractional CO, laser therapy.

Bovine basic fibroblast growth factor (bFGF), a biological agent that promotes the repair and regeneration of cells
derived from mesoderm and ectoderm, is often used clinically in combination with laser therapy to reduce adverse
reactions.'”'" We believe that the combination of bFGF can not only improve the safety of ultrapulsed fractional CO,
laser, but also provide a more reliable guarantee for therapeutic efficacy. But there’s a dearth of research to test our
claims.

In view of this, this study analyzes the therapeutic effect of bFGF combined with ultrapulsed fractional CO, laser on
acne scars, so as to provide a more reliable reference for its future clinical application.

Materials and Methods

Research Population

From October 2021 to August 2022, 120 patients with acne scars were selected as study participants for a randomized
controlled trial based on inclusion and exclusion criteria. This study met the requirements of the Medical Ethics
Committee and was approved by Dongying people’s hospital Ethics Committee. All the study subjects were divided
into 2 groups according to the random number table method, among them, 60 patients treated with bFGF + ultrapulsed
fractional CO, laser therapy and another 60 cases with ultrapulsed fractional CO, laser treatment alone were regarded as
the research group (RG) the control group (CG), respectively. This study will be conducted in strict compliance with the
Declaration of Helsinki, and all study subjects signed an informed consent form.

Criteria for Patient Enrollment and Exclusion

All the patients included had moderate or severe facial acne scars, no coagulation dysfunction, no recent treatment
history nor no scar constitution. Patients meeting any of the following criteria were excluded: epilepsy, melanocytic skin
tumor, lupus erythematosus, pregnancy, herpes zoster, or vitiligo; seminal trauma at the treatment site and hereditary
photosensitive diseases like xeroderma pigmentosum; history of mental illness; severe heart, liver and kidney diseases;
intolerance to the treatment methods in this paper; patients who did not participate in the entire study.

Treatment Methods

Ultrapulsed fractional CO, laser (Wuhan Huada Laser Equipment Co., Ltd., HD-230) therapy: Compound lidocaine
cream was applied to the scar of the patient for surface anesthesia, and the face was routinely cleaned after being
wrapped with plastic wrap (face-dedicated) for about 30 minutes. Then, the ultrapulsed fractional CO, laser therapeutic
instrument was used, and appropriate treatment parameters were selected according to the patient’s symptoms. The
power, pulse time and dot spacing were set to 25-30W, 2 ms, and 1.2 cm, respectively. After treatment, ice packs were
applied to the affected area to eliminate pain. Laser treatment was performed 1 time/month for a total of 3 treatments, and
bFGF (Zhuhai Essex Bio-Technology, SFDA Approval No. S20040001, 21000IU (5g)/piece) was coated 30 min after
laser treatment. bFGF was also required to be coated twice daily when laser treatment was not performed (once in the
morning and once in the evening).

Endpoints

Efficacy was evaluated as follows by referring to the guidelines for the treatment of acne scars:'* marked response: most
of the scars were flattened after treatment with the scar color close to the surrounding normal skin and high patient
satisfaction; response: about half of the scars became flattened, with obviously reduced concave-convex scars and uneven
colors after treatment, and the patients were satisfied with the treatment; nonresponse: the acne scar was not improved
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obviously, with the presence of new scars, and the patient was not satisfied with the treatment; overall response rate
(ORR) = (marked response+response) cases/total cases x100%. Before and after treatment, the Echelle d’évaluation
clinique des cicatrices d’acné (ECCA) score of the two groups was compared (evaluated based on the weight of the scar
nature; V-shaped punctate scars with a diameter <2 mm: 15 points; U-shaped scars with a diameter of 2—4 mm and sheer
edges: 20 points; M-shaped scars with irregular edges and a diameter > 4 mm: 25 points. Quantitative scoring based on
scar quantity: 1, 2, and 3 points for a small number, a limited number, and a large number of scars, respectively; the total
score is the product of scar nature and quantity scores). Changes in scar base depth before and after treatment were
evaluated by confocal laser scanning microscope. Photos were saved before and after intervention, the observation points
were marked, and the mean value was taken after 3 records. Additionally, the skin pore value and texture value were
measured by skin detector to evaluate the skin condition of patients; the smaller the score, the better the skin condition.
We also used a skin moisture tester to test the skin barrier function of both groups before and after treatment, including
skin water content, epidermal oil content and transepidermal water loss (TEWL). Finally, the duration of redness,
scabbing and erythema after treatment and the incidence of adverse reactions (redness, scab, acneiform rash, and
pigmentation) after treatment were counted.

Statistical Methods

Statistical analyses of data were made by SPSS23.0. Quantitative data, represented by (X & s), were analyzed by the
independent sample #-test between groups and the paired #-test before and after treatment. The inter-group difference of
categorical data expressed by [n(%)] was identified by the chi-square test. The statistical significance level was set to
P<0. 05.

Results

Comparison of Clinical Data
We first compared patients’ clinical baseline data to ensure the reliability of the experimental results. No statistical
difference was found in age, sex and course of disease between RG and CG (P>0.05), indicating comparability. Table 1

Comparison of Clinical Efficacy
The ORR was found to be 93.33% in RG after treatment, higher compared with CG (P<0.05), suggesting better clinical
efficacy of bFGF combined with ultrapulsed fractional laser for acne scars. Table 2

Table | Table of Clinical Baseline Information

Group n Age Duration of Disease (Years) | BMI (kg/m?) Acne Scar Distribution Gender
Cheeks/Forehead Chin/Full Face Male/Female

Control 60 21.7+3.4 2.5+0.7 23.3%1.9 24(40.0)/26(43.3)/10(16.7) 36(60.0)/24(40.0)

Research 60 21.2#35 2.4%0.7 23.7+2.0 21(35.0)/25(41.7)/14(23.3) 34(56.7)/26(43.3)

it 0.794 0.783 1.123 0.886 0.137

P 0.429 0.436 0.264 0.642 0.711

Abbreviations: n, number of persons; BMI, Body Mass Index.

Table 2 Comparison of Clinical Efficacy

Group n Marked Response | Response | Nonresponse ORR
Control 60 22(36.67) 26(43.33) 12(20.00) 80.00
Research 60 34(56.67) 22(36.67) 4(6.67) 93.33
P 4615
P 0.032

Abbreviation: n, number of persons.

Clinical, Cosmetic and Investigational Dermatology 2023:16 hetps: 2815
Dove:


https://www.dovepress.com
https://www.dovepress.com

Yuan et al Dove

Comeparison of ECCA Score and Scar Base Depth Before and After Treatment

RG and CG did not differ much in pre-treatment ECCA score and scar base depth (P>0.05). The post-treatment ECCA
score and scar base depth in RG decreased to (24.904+4.14) and (93.58+12.49) um, respectively, both of which were
lower compared with CG (P<0.05). Figure 1

Comparison of Pre- and Post-Treatment Skin Condition

The pore and texture values of the skin were measured by a skin detector before and after treatment. Reductions in skin
pore and texture values were observed in both cohorts two after treatment (P<0.05); the post-treatment pore value and
texture value in RG were (60.87+6.26) and (49.9346.31), respectively, both lower versus CG (P<0.05). Figure 2

Comparison of Recovery Time

Statistics showed that the duration of redness, scabbing, and erythema was further shortened in RG versus CG (P<0.01),
indicating that bFGF + ultrapulsed fractional CO, laser therapy can facilitate the recovery of patients after treatment.
Figure 3

Comparison of Pre- and Post-Treatment Skin Barrier Function
An increased skin water and epidermal oil content was identified in both groups after treatment, with an even higher
value in RG; while the TEWL decreased, and the reduction was more significant in RG versus CG (P<0.05). Figure 4
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Figure | Comparison of ECCA score and scar base depth (there were 60 cases in each of research and control groups). (A) ECCA score before and after treatment. (B)
Scar base depth before and after treatment. #: vs before treatment, P<0.05. &: vs control group, P<0.05.
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Figure 2 Comparison of skin condition. (A) The pore value of the skin before and after treatment (there were 60 cases in each of research and control groups). (B) The
texture value of the skin before and after treatment. #: vs before treatment, P<0.05. &: vs control group, P<0.05.
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Figure 3 Comparison of recovery time (there were 60 cases in each of research and control groups). (A) Comparison of duration of redness. (B) Comparison of scabbing.
(C) Comparison of erythema. #P<0.01.
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Figure 4 Comparison of skin barrier function (there were 60 cases in each of research and control groups). (A) Skin water content before and after treatment. (B)
Epidermal oil content before and after treatment. (C) TEWL before and after treatment. #: vs before treatment, P<0.05. &: vs control group, P<0.05.

Incidence of Adverse Reactions in Two Groups
Finally, the incidence of adverse reactions such as persistent erythema, dilated capillaries and pigmentation was
calculated to be 10.00% in RG, which was markedly reduced compared with CG (P<0.05). Table 3

Discussion

Acne scars are concave scarring formed by the destruction of hair follicles and surrounding dermal tissue by inflamma-
tory responses, infections, or improper treatment during acne development, leading to the loss of dermal fibrous tissue,
collagen, or elastin and the resulting inability to complete dermal tissue filling.'> In this study, we conducted
a preliminary observation on the treatment of acne scars by bFGF + ultrapulsed fractional CO, laser therapy.
Compared with CG, the clinical efficacy was found to be evidently higher in RG, and the post-treatment ECCA score,
scar base depth, skin pore value and texture value were lower, which fully demonstrates that the combination of bFGF
and ultrapulsed fractional CO2 laser had a better effect on acne scars. This is also consistent with the research results of
Yan et al,'* which can support our view. bEGF has been shown to inhibit fibroblast proliferation and scar tissue fibrosis,
improve skin and mucosal blood irrigation of the local defect tissue, and promote blood vessel regeneration, thus

Table 3 Incidence of Adverse Reactions

Group n Pigmentation | Persistent Erythema | Dilated Capillaries | Acne Recurrence | Overall Incidence
Control 60 3(5.00) 6(10.00) 5(8.33) 1(1.67) 25.00
Research 60 2(3.33) 1(1.67) 3(5.00) 0(0.0) 10.00
7 4.675
P 0.031
Abbreviation: n, number of persons.
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accelerating repair and stabilizing the scar area.'>'® Therefore, in the application of ultrapulsed fractional CO, laser,
bFGF can further improve its therapeutic effect on acne scars. Moreover, we found that bFGF can activate natural killer
T lymphocytes, reduce phagocytosis on mature fibroblasts, and inhibit scarring.'” This can ensure the long-term
effectiveness and stability of scar treatment and better patient outcomes and rehabilitation.

On the other hand, in the comparison of the treatment and recovery, it can also be seen that the duration of redness,
scabbing and erythema was further shortened in RG, and the skin barrier function was better, demonstrating that the use
of bFGF can not only improve treatment effects, but also provide reliable safety for patients. Studies have shown that
bFGF can induce basal membrane cells in the dermis that have not yet been completely differentiated, activate their
regeneration function, and reduce the proliferation of fibroblasts and the fibrosis process of scar tissues through contact
inhibition.'®!'? In addition, bFGF can improve the blood flow irrigation of skin and mucosa in local defects, increase the
absorption rate of apoptotic and necrotic scar cells, and stabilize the scar area to avoid spread.”® Therefore, the combined
use of bFGF promotes dermal collagen proliferation and cell regeneration, increases dermal moisture and improves skin
texture, while enhancing blood circulation and reducing tissue edema, which is more conducive to speeding up skin
regeneration and repair, shortening recovery time and better repair of depressed acne scars. The inter-group comparison
of adverse reactions also identified a lower incidence in RG, which can also verify the above viewpoint, testifying the
excellent application value of bFGF. However, compared with the previous research on CO, fractional laser, the adverse
reactions of both groups in this study were fewer. This may be due to the fact that ultrapulsed fractional CO, laser
treatment for acne scars generally adopts a precise scanning mode, which uses photothermal action to stimulate dermal
fibroblasts in the damaged part, promote dermal fibroblasts and collagen remodeling, and more effectively avoid normal
tissue damage, thus reducing the incidence of adverse reactions and contributing to better efficacy than traditional laser
therapy.”'-*

However, the limited number of cases included in this study may result in statistical calculation contingency. Second,
as we all know, the rehabilitation of acne scars takes a long time, so we still need to follow up the research participants
for a longer period of time to evaluate the therapeutic effect of bFGF + ultrapulsed fractional CO, laser therapy. Finally,
further basic experimental analysis on the mechanism of action of bFGF can be carried out in the follow-up studies, so as
to provide more comprehensive clinical references.

Conclusively, the combination of bFGF and ultrapulsed fractional CO, laser therapy for acne scars can not only
improve treatment safety, shorten recovery time and reduce prevent adverse reactions, but also further enhance treatment
efficacy and patients’ facial beauty, which is worthy of widespread use in clinical practice.
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