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Background: Sensitive skin, characterized by heightened reactivity and discomfort, presents therapeutic challenges. This study aimed 
to evaluate the efficacy and safety of combined CGF and IPL therapy compared to IPL alone for facial sensitive skin.
Methods: This retrospective cohort study included patients with mild to moderate facial sensitive skin treated at a single hospital 
between January 2022 and January 2025. Patients were divided into two groups of unequal size: the IPL group, receiving IPL alone (n 
= 128), and the CGF plus IPL group, receiving CGF and IPL treatments (n = 91). Serum growth factors and inflammatory cytokines 
were measured at baseline and the 6-month follow-up. Wrinkle condition, skin barrier function, skin gloss, and skin elasticity were 
assessed at baseline, 1 month, and 6 months. The incidence of adverse reactions was recorded, and the Global Aesthetic Improvement 
Scale (GAIS) and Dermatology Life Quality Index (DLQI) were used to evaluate improvement and quality of life.
Results: Post-treatment vascular endothelial growth factor and epidermal growth factor levels were significantly higher in the 
combination group than in the IPL group (all P<0.001). At 1 and 6 months post-treatment, the CGF plus IPL group exhibited 
significantly greater improvement in wrinkle count and area, lower interleukin-6 and tumor necrosis factor-alpha levels, reduced 
transepidermal water loss, increased stratum corneum hydration, elastic modulus, and skin firmness compared to the IPL group (all P < 
0.05). At 6 months, skin gloss and GAIS scores were significantly higher in the CGF plus IPL group. The combination group exhibited 
a significantly lower incidence of burning (P=0.003) and stinging (P=0.045). Post-treatment DLQI scores indicated greater quality-of- 
life improvement in the combined group (P < 0.05).
Conclusion: The combination of CGF and IPL is a highly effective and safe therapeutic strategy that provides superior and 
synergistic benefits for patients with facial sensitive skin compared to IPL monotherapy.
Keywords: sensitive skin, intense pulsed light, concentrated growth factor, skin barrier function, inflammatory cytokines, skin 
elasticity

Introduction
Sensitive skin, a frequently encountered condition in dermatological practice, presents as a constellation of subjective 
discomforts—such as stinging, burning, tightness, or pruritus—typically in the absence of distinct clinical findings or 
overt disease.1 This syndrome is increasingly prevalent worldwide, affecting up to 60% of women and 40% of men in 
certain populations, and often substantially impairs quality of life.2 Despite its high prevalence, the underlying etiology 
of sensitive skin remains incompletely elucidated.3 The pathogenesis is considered multifactorial, involving perturbations 
of the epidermal barrier, heightened cutaneous nerve reactivity, aberrant immune responses, and heightened vascular 
reactivity, all of which contribute to abnormal sensations and increased vulnerability to environmental and chemical 
triggers.4
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The conventional management of sensitive skin primarily involves avoiding irritants, using mild moisturizers to repair 
the barrier, and supplementing with topical anti-inflammatory agents and physical sunscreens to alleviate symptoms.5 

However, due to incomplete symptom control and frequent cosmetic concerns such as erythema, uneven skin tone, and 
irregular texture, patients are often dissatisfied with standard therapies.6 Intense Pulsed Light (IPL) is a multi-wavelength, 
non-invasive photorejuvenation technology suitable for various skin issues in patients with sensitive skin.7 It achieves 
photothermal decomposition of vascular and pigmented lesions through selective absorption by hemoglobin and 
melanin.8 Simultaneously, IPL provides non-selective stimulation to dermal fibroblasts, promoting new collagen produc
tion, enhancing elasticity, and overall skin rejuvenation.9 Compared to traditional ablative lasers, IPL has better safety 
profiles and fewer side effects, but mild erythema, stinging, or delayed barrier recovery may still occur in sensitive skin, 
necessitating cautious use under professional guidance.10

There is considerable interest in the therapeutic potential of growth factors in dermatology. Growth factors such as 
Vascular Endothelial Growth Factor (VEGF) and Epidermal Growth Factor (EGF) are key mediators in wound healing 
and tissue regeneration.11 VEGF promotes angiogenesis and enhances nutrient delivery, while EGF stimulates keratino
cyte proliferation and migration, which are crucial for barrier repair.12,13 The interaction between growth factor signaling 
pathways and inflammatory cytokines suggests a potential mechanistic link; enhancing growth factor activity may 
simultaneously inhibit pro-inflammatory pathways, thereby improving skin homeostasis and elasticity.14 Concentrated 
Growth Factor (CGF) is an autologous platelet-derived concentrate rich in multiple growth factors, with reported 
regenerative effects in dermatology. However, studies specifically exploring the combination of CGF and IPL for facial 
sensitive skin remain limited.

This study aims to evaluate the clinical efficacy and safety of combined CGF and IPL treatment for facial sensitive 
skin compared to IPL alone. The innovation lies in exploring the synergistic effects of this combination on photo
biomodulation and tissue regeneration. The goal is to achieve more effective and sustained skin improvement, reduce 
treatment discomfort, increase patient satisfaction, and provide a promising advanced therapeutic strategy.

Materials and Methods
Research Design and Ethical Statement
This study employed a retrospective cohort design, selecting patients with facial sensitive skin who were treated at our 
hospital between January 2022 and January 2025. Each patient was followed up for six months. Patients were assigned to 
the IPL group or the CGF plus IPL group based on their treatment preference and clinical judgment after detailed 
consultation. Consecutive enrollment was applied to all eligible patients during the study period. The Intense Pulsed 
Light (IPL) group included 128 patients who received only IPL treatment, administered once every four weeks for a total 
of five sessions. The IPL treatment was performed using the Lumenis M22 device (M22, Lumenis, Israel). The 
Concentrated Growth Factor and Intense Pulsed Light Combined (CGF and IPL) group included 91 patients who 
received both CGF and IPL treatments. In this group, IPL was administered once every four weeks for a total of five 
sessions, while CGF was administered once every four weeks for a total of three sessions, with a 15-day interval between 
CGF and IPL treatments.

In this study, we used de-identified patient information to ensure all data were anonymized, thereby having no impact 
on the patients’ treatment or prognosis. All patient information was managed according to the regulations of the 
hospital’s ethics committee, and an application for exemption from obtaining informed consent was approved by the 
ethics committee. We strictly adhered to relevant ethical guidelines to ensure patient privacy was protected and data 
security and confidentiality were maintained throughout the research process.

Inclusion and Exclusion Criteria
The inclusion criteria for this study were: (1) patients aged over 18 years; (2) mild to moderate facial sensitive skin;15 and 
(3) completion of the entire treatment and follow-up period with complete data.

The exclusion criteria were: (1) presence of severe cardiovascular diseases, current use or use within 4 weeks prior to 
enrollment of any hormonal medications or photosensitive drugs, or other acute inflammatory conditions; (2) recent 
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history of laser or phototherapy treatments; (3) pregnant or breastfeeding women; (4) known allergies to any component 
of the treatment protocol; (5) severe systemic diseases such as hematologic disorders (platelet dysfunction syndrome, 
thrombocytopenia), infectious diseases (tuberculosis, leukemia), or autoimmune diseases; (6) other severe dermatological 
conditions (such as acne, rosacea, eczema, psoriasis) that could affect treatment outcomes or increase the risk of adverse 
reactions; and (7) psychological instability, including severe anxiety or depression, which could impact treatment 
compliance.

Treatment Methods
All patients in the IPL group received IPL treatment once every four weeks, for a total of five treatments. Treatments were 
performed using the Lumenis M22 system (Lumenis Ltd., Yokneam, Israel) equipped with a 590 nm cut-off filter. The 
treatment parameters were standardized as follows: fluence of 13–16 J/cm2, pulse duration of 3.0–4.5 ms, and a single pulse 
mode. IPL was delivered using a single pulse mode with contact cooling (sapphire cooling plate, set at 12°C). Each 
treatment session consisted of 40–50 pulses applied over the entire facial region with a single non-overlapping pass.

CGF was prepared from autologous peripheral blood for each patient prior to each administration. For each 
preparation, 36 mL of venous blood was drawn from the antecubital vein using 9 mL sterile, glass-coated plastic 
tubes (Vacutainer®, Becton Dickinson, Franklin Lakes, NJ, USA) containing no anticoagulant. The tubes were imme
diately centrifuged using a Medifuge 200 centrifuge (Silfradent SRL, Santa Sofia, Italy) according to the manufacturer’s 
standardized protocol: acceleration to 2700 rpm, followed by 2 minutes at 2,400 rpm, 4 minutes at 2,700 rpm, 4 minutes 
at 2,400 rpm, 3 minutes at 2,700 rpm, and 3 minutes at 3,000 rpm, with controlled deceleration. This centrifugation 
process separates the blood into three distinct layers: a red blood cell layer at the bottom, a buffy coat layer containing 
concentrated growth factors and platelets in the middle, and a platelet-poor plasma layer at the top. The CGF fraction, 
which corresponds to the buffy coat and the immediately adjacent plasma layer, was carefully collected using sterile 
forceps and scissors to excise the fibrin-rich clot. This CGF preparation is rich in multiple growth factors, including 
vascular endothelial growth factor (VEGF), epidermal growth factor (EGF), platelet-derived growth factor (PDGF), and 
transforming growth factor-beta (TGF-β). The collected CGF was then compressed into a thin membrane using a sterile 
stainless steel compression device (Xpansion® Kit, Silfradent SRL, Santa Sofia, Italy). Each preparation yielded 
approximately 4–5 mL of CGF in membrane form. Immediately after IPL treatment, the CGF membrane was applied 
topically to the entire facial area and left in place for approximately 20 minutes until fully absorbed. No exogenous 
activators (eg., calcium chloride or thrombin) were added. The CGF clot formed spontaneously during centrifugation and 
was used directly after mechanical compression into a membrane.

Data Collection
Demographic Information
Demographic information, including gender, age, and treatment history, was recorded during the initial consultation and 
obtained from the medical record system.

Serum Growth Factor
Serum levels of VEGF and EGF were measured using enzyme-linked immunosorbent assay (ELISA) kits. To control for 
circadian variations, all blood samples were collected between 8:00 and 9:00 AM after an overnight fast, both before 
treatment and at the 6-month follow-up. The collected blood samples were centrifuged at 3000 rpm for 15 minutes using 
a Heraeus Multifuge X3R centrifuge (Thermo Fisher Scientific, USA) to obtain serum, which was subsequently stored at 
−80°C until batch analysis. VEGF concentrations were quantified using the Human VEGF Quantikine ELISA Kit (R&D 
Systems, USA), while EGF levels were determined using the Human EGF Quantikine ELISA Kit (R&D Systems, USA).

Wrinkles Condition
Wrinkles were assessed using the VISIA 7 system (Canfield Scientific, Inc., USA), which captures high-resolution 
images of the skin and automatically identifies and quantifies the number, length, and depth of wrinkles through its built- 
in algorithms. High-resolution digital photographs were taken under controlled lighting conditions to ensure uniform 

Clinical, Cosmetic and Investigational Dermatology 2026:19                                                                  https://doi.org/10.2147/CCID.S600948                                                                                                                                                                                                                                                                                                                                                                                                       3

Yang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



illumination and camera settings. For each participant, images were captured from predefined facial regions, such as the 
forehead. The VISIA 7 system then processed these images to determine the number and area of wrinkles.

Inflammatory Cytokines
Serum levels of IL-6 and TNF-α were measured using enzyme-linked immunosorbent assay (ELISA) kits. Blood samples 
were collected between 8:00 and 9:00 AM after an overnight fast, both at baseline and at the 6-month follow-up. The 
collected blood was centrifuged at 3000 rpm for 15 minutes using a Heraeus Multifuge X3R centrifuge (Thermo Fisher 
Scientific, USA) to separate the serum, which was then stored at −80°C until analysis. IL-6 was measured using the 
Human IL-6 Quantikine ELISA Kit (R&D Systems, USA). TNF-α was measured using the Human TNF-alpha 
Quantikine ELISA Kit (R&D Systems, USA). CRP levels were determined using the Roche Cobas c702 automated 
clinical chemistry analyzer (Roche Diagnostics, Switzerland).

Detection Methods for Transepidermal Water Loss (TEWL) and Stratum Corneum Hydration (SCH)
TEWL was measured using a VapoMeter (Delfin Technologies, Finland). Prior to measurement, participants were asked 
to refrain from washing the test area for at least 2 hours and to avoid applying any topical products. Measurements were 
taken on the cheek area of each participant. The probe was placed gently on the skin surface, ensuring no air gaps, and 
measurements were recorded after stabilization. The average of three readings was used for analysis.

Stratum corneum hydration was assessed using a Corneometer CM 825 (Courage + Khazaka Electronic GmbH, 
Germany). The Corneometer uses capacitance to measure the water content of the stratum corneum. Participants were 
asked to refrain from washing the test area for at least 2 hours before the measurement and to avoid applying any topical 
products. Measurements were taken on the same cheek area as for TEWL. The average of three readings was used for 
analysis.

Skin Gloss
Skin gloss was measured using a Cutometer® MPA 580 (with gloss measurement module) (Courage + Khazaka 
Electronic GmbH, Germany). The Gloss Meter measures the amount of light reflected from the skin surface at 
a specific angle, providing a quantitative assessment of skin gloss. Prior to measurement, participants were asked to 
refrain from washing the test area for at least 2 hours and to avoid applying any topical products. Measurements were 
taken on the cheek area of each participant.

Skin Elasticity
The elastic modulus of the skin was measured using a Cutometer Dual MPA 580 (Courage + Khazaka Electronic GmbH, 
Germany). The Cutometer applies suction to the skin surface, creating a temporary deformation, and measures the force 
required to deform the skin and its ability to return to its original state. Measurements were taken on the cheek area of 
each participant. The probe was placed gently on the skin surface, the average of three readings was used for analysis.

Skin firmness was assessed using a Reviscometer RVM600 (Courage + Khazaka Electronic GmbH, Germany). The 
Reviscometer measures the mechanical properties of the skin, specifically its viscoelasticity, by applying low-frequency 
vibrations and analyzing the propagation of these waves through the skin. Measurements were taken on the same cheek 
area as for the elastic modulus. The average of three readings was used for analysis.

Incidence of Adverse Reactions
The incidence of adverse reactions was recorded during the six-month follow-up period. The following symptoms were 
monitored and documented: stinging, burning, tightness, itching, general malaise, and flushing. Participants were asked 
to report any occurrence of these symptoms at each follow-up visit.

Improvement Condition
The Global Aesthetic Improvement Scale (GAIS) was used to assess the overall aesthetic improvement of participants 
following treatment.16 The GAIS is a 5-point scale ranging from −1 (worse) to +3 (very much improved), with 0 
indicating no change. Standard white light images (Figures 1A and D) served as reference points for subsequent GAIS 
assessments. Additionally, inflammatory vascular maps (Figures 1B and E) were used to visualize dermal hemoglobin 
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distribution, reflecting vascular patterns and subclinical inflammation status, while generating pseudo-color heatmaps 
(Figures 1C and F) to provide a quantitative representation of inflammatory activity. These photographs served as 
a reference point for subsequent assessments. Follow-up assessments were conducted at 6 months post-treatment. During 
this visit, new high-resolution photographs were taken under standardized lighting conditions to ensure consistency. One 
independent, blinded dermatologist reviewed the baseline and follow-up photographs side by side.

Quality of Life
The Dermatology Life Quality Index (DLQI) was used to assess the impact of skin conditions on participants’ quality of 
life.17 The DLQI is a validated 10-item questionnaire designed to measure how dermatological conditions affect various 
aspects of a patient’s life over the past week. Each item is scored on a 4-point scale (0–3), with higher scores indicating 
greater impairment in quality of life. The total score ranges from 0 to 30, where higher scores indicate a greater impact on 
quality of life.

Data Analysis
For the statistical analysis, we utilized IBM SPSS Statistics version 29.0 (IBM Corp., Armonk, NY, USA) to process and 
analyze the gathered data. Categorical variables were summarized using frequencies and percentages [n (%)]. To evaluate 
categorical data, we applied the chi-square test, represented as χ2. Continuous data that adhered to a normal distribution 
were presented as means ± standard deviations (M ± SD). For comparing normally distributed continuous data between 
groups, independent samples t-tests were conducted.

Given the retrospective design, no a priori sample size calculation was performed. A post-hoc power analysis was 
therefore conducted for the primary outcome measures (serum VEGF, serum EGF, and TEWL at 6 months) using 
G*Power software (version 3.1.9.7) with α = 0.05 (two-tailed) and effect sizes derived from the observed group 
differences. The achieved post-hoc power values were 0.99, 0.98, and 0.92, respectively, all exceeding the conven
tional threshold of 0.80, confirming that the sample sizes (n=128 and n=91) were adequate to detect the observed 
differences.

A B C

D E F

Figure 1 Representative multispectral facial skin images of a patient from the CGF plus IPL group before and after treatment. (A) Standard white light image before 
treatment; (B) red area image before treatment; (C) pseudocolor heatmap of subclinical inflammation before treatment; (D) standard white light image after treatment; (E) 
red area image after treatment; (F) pseudocolor heatmap of subclinical inflammation after treatment.
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Results
Baseline Data
In the present study, baseline characteristics were comparable between the IPL group and the CGF and IPL group 
(Table 1). There were no significant differences in age, gender distribution, or body mass index. Educational attainment, 
smoking and alcohol consumption status, allergy history, family dermatological history, skin pH, and skin type were also 
similar across groups. The mean duration of condition was comparable. Prior treatment modalities, including topical 
steroids, moisturizers, and antihistamines, showed no significant intergroup differences. These findings indicate well- 
balanced baseline characteristics between the two cohorts prior to intervention.

Serum Growth Factor
In the comparison between the IPL group and the CGF and IPL group, there were no significant differences in VEGF and 
EGF levels before treatment (Table 2). However, after treatment, the CGF and IPL group showed significantly higher 

Table 1 Baseline Data

Variables IPL 
Group (n=128)

CGF and IPL 
Group (n=91)

t/χ2 P

Age 29.39 ± 3.16 29.12 ± 3.24 0.632 0.528
Gender 0.041 0.839

Female 107 (83.59%) 77 (84.62%)

Male 21 (16.41%) 14 (15.38%)
BMI 21.46 ± 1.24 21.39 ± 1.31 0.360 0.719

Education Level 0.510 0.775

Primary School and Below 11 (8.59%) 8 (8.79%)
Middle School 51 (39.84%) 32 (35.16%)

University and Above 66 (51.56%) 51 (56.04%)

Smoking 29 (22.66%)/99 (77.34%) 21 (23.08%)/70 (76.92%) 0.005 0.942
Alcohol Consumption 51 (39.84%) 38 (41.76%) 0.081 0.776

Allergy History 22 (17.19%) 14 (15.38%) 0.126 0.723

Family History of Dermatological Conditions 14 (10.94%) 10 (10.99%) 0.000 0.990
Skin pH 5.59 ± 0.49 5.61 ± 0.52 0.300 0.764

Skin Type 0.310 0.857

Dry 79 (61.72%) 55 (60.44%)
Combination 44 (34.38%) 31 (34.07%)

Oily 5 (3.91%) 5 (5.49%)

Duration of Condition (months) 6.72 ± 1.18 6.63 ± 1.25 0.531 0.596
Previous Treatments

Topical Steroids 69 (53.91%) 50 (54.95%) 0.023 0.879

Moisturizers 72 (56.25%) 53 (58.24%) 0.086 0.769
Antihistamines 44 (34.38%) 30 (32.97%) 0.047 0.828

Abbreviation: BMI, body mass index.

Table 2 Serum Growth Factor

Variables IPL 
Group (n=128)

CGF and IPL 
Group (n=91)

t P

Before treatment
VEGF (ng/L) 145.23 ± 22.64 146.86 ± 23.61 0.515 0.607

EGF (pg/mL) 65.34 ± 8.12 64.86 ± 8.98 0.409 0.683

After treatment
VEGF (ng/L) 158.96 ± 25.89 185.48 ± 18.97 8.748 < 0.001

EGF (pg/mL) 67.17 ± 9.52 75.63 ± 7.15 7.506 < 0.001
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VEGF levels compared to the IPL group. Similarly, the CGF and IPL group exhibited significantly higher EGF levels 
than the IPL group. These results highlight the superior efficacy of the CGF and IPL combination in enhancing both 
VEGF and EGF levels post-treatment.

Wrinkle Condition
At baseline, there were no significant differences between the IPL group and the CGF and IPL group in wrinkle count or 
wrinkle area (Figure 2). However, at both 1 month and 6 months after treatment, the CGF and IPL group demonstrated 
significantly lower wrinkle counts and smaller wrinkle areas compared with the IPL group, indicating greater improve
ment in wrinkle condition with combined CGF and IPL therapy.

Inflammatory Cytokines
Baseline levels of inflammatory cytokines, including IL-6, TNF-α, and CRP, were comparable between the IPL group 
and the CGF and IPL group (Figure 3). After treatment, the CGF and IPL group exhibited significantly lower levels of 
IL-6 and TNF-α compared with the IPL group. Post-treatment CRP levels showed no significant difference between 
groups. These results suggest that combined CGF and IPL therapy more effectively reduced inflammatory cytokine 
levels, particularly IL-6 and TNF-α, in patients with sensitive skin.
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Figure 2 Wrinkle Condition. (A) Wrinkle count (n); (B) Wrinkle area (mm2). Data are presented as mean ± SD. Comparisons between the IPL group and the CGF plus IPL 
group at each time point were performed using independent samples t-test.
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Skin Barrier Function Indicators
Baseline values of skin barrier function indicators, including transepidermal water loss and stratum corneum hydration, 
were similar between the IPL group and the CGF and IPL group (Figure 4). At both 1 month and 6 months after 
treatment, the CGF and IPL group demonstrated significantly lower TEWL than the IPL group, as well as significantly 
higher stratum corneum hydration. These findings indicate that combined CGF and IPL therapy provides greater 
improvement in skin barrier function compared with IPL alone in patients with sensitive skin.

Skin Gloss
At baseline, there was no significant difference in skin gloss between the IPL group and the CGF and IPL group 
(Figure 5). Skin gloss values at 1 month post-treatment remained similar between groups. However, at 6 months, the 
CGF and IPL group demonstrated significantly higher skin gloss compared with the IPL group, indicating greater long- 
term improvement in skin gloss with the combined therapy.

Skin Elasticity
Baseline elastic modulus and skin firmness were comparable between the two groups (Table 3). After treatment, the CGF 
and IPL group exhibited significantly higher elastic modulus and greater skin firmness than the IPL group, indicating 
enhanced skin elasticity and tighter skin structure. These findings demonstrate that the addition of CGF to IPL therapy 
yields superior biomechanical improvements in patients with sensitive skin.

Incidence of Adverse Reactions
The overall incidence of adverse reactions was generally comparable between the IPL group and the CGF and IPL group, 
with no statistically significant differences observed for tightness, itching, general malaise, or flushing and redness 
(Table 4). However, the incidence of burning and stinging was significantly lower in the CGF and IPL group compared to 
the IPL group. These findings suggest that combined CGF and IPL therapy may reduce the occurrence of both burning 
and stinging while maintaining a comparable safety profile to IPL alone in patients with sensitive skin.
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Figure 3 Inflammatory Cytokines. Serum levels of IL-6 (pg/mL), TNF-α (pg/mL), and CRP (mg/L) before and after treatment. Data are presented as mean ± SD. 
Comparisons between the IPL group and the CGF plus IPL group at each time point were performed using independent samples t-test.
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Figure 4 Skin Barrier Function Indicators. Transepidermal water loss (TEWL, g/h/m2); stratum corneum hydration. Data are presented as mean ± SD. Comparisons 
between groups at each time point were performed using independent samples t-test.
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Figure 5 Skin Gloss. Skin gloss values measured before treatment, at 1 month, and at 6 months. Boxplots show medians with interquartile ranges. Comparisons between 
the IPL group and the CGF plus IPL group at each time point were performed using independent samples t-test.
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GAIS Score
The Global Aesthetic Improvement Scale scores indicated that the CGF and IPL group achieved significantly greater 
improvement than the IPL group alone (Table 5). In the CGF and IPL group, a higher proportion of patients were rated as 
“much improved” or “very much improved”, while the proportion rated as “improved” was lower, and no patients in the 
combined group showed “no change” compared with 1.56% in the IPL group. These findings demonstrate superior 
overall aesthetic improvement with combined CGF and IPL therapy for sensitive skin patients.

Quality of Life
Baseline DLQI scores were comparable between the two groups. After treatment, both groups showed improvement; 
however, the CGF and IPL group achieved significantly lower scores than the IPL group (Figure 6), indicating better 
quality of life as lower DLQI scores reflect less impairment from skin conditions. These results suggest that combined 
CGF and IPL therapy is associated with superior quality-of-life enhancement in patients with sensitive skin.

Discussion
This retrospective cohort study provides clinical evidence that the combination of CGF and IPL therapy offers 
a synergistic and superior approach for managing facial sensitive skin compared to IPL monotherapy. The combined 
regimen not only enhances multiple aspects of skin physiology and appearance but also demonstrates good safety, 
reducing treatment-related adverse sensations.

Table 3 Skin Elasticity

Variables IPL 
Group (n=128)

CGF and IPL 
Group (n=91)

t P

Before

Elastic Modulus 0.46 ± 0.08 0.47 ± 0.09 0.408 0.684

Skin Firmness 2.64 ± 0.56 2.57 ± 0.48 0.985 0.326
After

Elastic Modulus 0.59 ± 0.08 0.62 ± 0.09 2.420 0.017

Skin Firmness 2.87 ± 0.57 3.04 ± 0.56 2.211 0.028

Table 5 GAIS Score

Variables IPL 
Group (n=128)

CGF and IPL 
Group (n=91)

χ2 P

No Change 2 (1.56%) 0(0%) 16.825 < 0.001

Improved 52 (40.62%) 15 (16.48%)

Much Improved 46 (35.94%) 45 (49.45%)
Very Much Improved 28 (21.88%) 31 (34.07%)

Table 4 Incidence of Adverse Reactions

Variables IPL 
Group (n=128)

CGF and IPL 
Group (n=91)

χ2 P

Stinging 78 (60.94%) 43 (47.25%) 4.029 0.045
Burning 67 (52.34%) 29 (31.87%) 9.057 0.003

Tightness 16 (12.50%) 7 (7.69%) 1.308 0.253

Itching 13 (10.16%) 6 (6.59%) 0.852 0.356
General Malaise 4 (3.12%) 1 (1.10%) 0.281 0.596

Flushing and Redness 32 (25.00%) 14 (15.38%) 2.964 0.085
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Higher serum levels of VEGF and EGF observed in the combined treatment group suggest that systemic bioactivation 
underpins the clinical improvements. Growth factors are key signaling molecules regulating critical processes in tissue 
repair and regeneration.18 The surge in these factors post-treatment in the CGF+IPL group indicates that autologous CGF 
preparations can serve as a sustained biological reservoir, enhancing the regenerative signaling cascades initiated by the 
photothermal and photobiomodulatory effects of IPL.19 This aligns with the established roles of growth factors in 
promoting angiogenesis, fibroblast proliferation, and keratinocyte migration, which are central to restoring skin 
homeostasis.20 Although CGF is locally applied, the improved local barrier function and reduced inflammation may 
decrease the systemic inflammatory burden, leading to an increase in circulating growth factor levels as tissue repair 
progresses. The concept that enhanced growth factor activity can simultaneously promote tissue regeneration and 
modulate inflammation provides a plausible mechanistic basis for the multifaceted benefits observed in our study.

The reduction in the number and area of wrinkles in the combined treatment group suggests enhanced skin 
remodeling. It is well known that IPL can stimulate new collagen production, but the addition of CGF appears to 
amplify this process considerably.21 Growth factors, including those present in CGF, are potent stimulators of fibroblast 
activity and extracellular matrix (ECM) synthesis.22 Improvements in skin elasticity and firmness further confirm this, 
indicating a more robust recovery of skin structure. This finding is consistent with other studies on platelet concentrates 
and growth factor serums, which have shown to improve skin texture and elasticity by promoting new collagen 
formation.23

A key finding of this study is the lower levels of pro-inflammatory cytokines observed after combined treatment. 
Sensitive skin is often characterized by subclinical inflammation and a state of neurosensory hyperreactivity.24 The 
reduction in these cytokines suggests that the CGF+IPL combination may effectively alleviate this underlying inflam
matory drive. Emerging evidence supports the anti-inflammatory potential of phototherapy; for example, photobiomo
dulation therapy (PBMT) has been shown to reduce inflammation in human fibroblasts by downregulating genes such as 
IL-6 and TNF-α.25 CGF and its array of regulatory factors may enhance the anti-inflammatory effects of IPL, leading to 
a deeper calming of the skin immune response and contributing to fewer adverse reactions.26 These findings are 
consistent with previous reports, which have shown that platelet concentrates combined with light or laser therapy can 
increase serum growth factor levels and reduce pro-inflammatory cytokines in patients with inflammatory skin diseases.27

Improvements in skin barrier function in the combined treatment group, as indicated by reduced TEWL and increased 
stratum corneum hydration, are crucial for managing sensitive skin. A compromised barrier is a cornerstone of the 
pathophysiology of sensitive skin.28 The synergy between CGF and IPL may accelerate barrier repair through multiple 
mechanisms. Growth factors like EGF directly promote keratinocyte proliferation and differentiation, which are essential 
for rebuilding a competent stratum corneum.29 Additionally, the observed anti-inflammatory effects would create a more 

P=0.002

IPL

CGF and IPL

4 8 12 16

Post QOL

P=0.792

IPL

CGF and IPL

15 20 25

Pre QOL

Figure 6 Quality of Life Before and after treatment. Data are presented as mean ± SD. Comparisons between the IPL group and the CGF plus IPL group were performed 
using independent samples t-test.
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favorable microenvironment for barrier recovery. This is supported by clinical studies showing that growth factor-based 
formulations can enhance skin hydration and barrier repair.30

The finding of reduced incidence of stinging and burning in the combined treatment group has direct clinical 
relevance. These unpleasant sensations are hallmarks of sensitive skin and can be triggered or exacerbated by cosmetic 
procedures. This reduction could be multifactorial, stemming from a strengthened skin barrier that better protects nerve 
endings from irritants and a lessened inflammatory environment that lowers peripheral sensitivity of sensory neurons.31,32 

This enhanced tolerance makes combined treatment a more comfortable and patient-friendly option. Furthermore, the use 
of autologous growth factor sources like platelet-rich growth factor (PRGF) has been shown to benefit skin hydration and 
symptom relief in patients with sensitive skin, while laser and growth factor combination therapies show promise in 
reducing recurrence rates.33

The superior outcomes in global aesthetic improvement and quality of life serve as the ultimate validation of the 
clinical value of this treatment. Higher GAIS scores reflect improvements in skin appearance. More importantly, the 
substantial decrease in DLQI scores in the combined treatment group indicates that these physiological and aesthetic 
advancements have meaningful positive impacts on patients’ daily lives. Reducing the burden of sensitive skin aligns 
with broader goals in dermatological care, where patient-reported outcomes are increasingly recognized as important 
endpoints.34 Our results are consistent with other studies on combination therapies. For example, a regimen containing 
growth factors and peptides has been shown to improve skin healing, hydration, and patient satisfaction when used in 
conjunction with various laser procedures.35

Despite promising results, this study has several limitations. The retrospective, non-randomized design, with treat
ment allocation based on patient preference and clinical judgment, may introduce selection bias and confounding by 
indication, and the unequal group sizes warrant caution in causal inference. Additionally, multiple secondary outcomes 
were compared without multiplicity correction, rendering these analyses exploratory. A six-month follow-up period, 
while sufficient to observe mid-term outcomes, is not long enough to determine the long-term durability of improvements 
or the optimal frequency for maintenance treatments. The proposed mechanisms, although plausible based on current 
literature and our biomarker data, would be strengthened by more detailed molecular analyses, such as histological 
examination of skin biopsies or broader analysis of inflammatory mediators. Prospective, multicenter, randomized 
controlled trials with longer follow-up periods are needed to confirm these findings. Future studies should also focus 
on standardizing CGF protocols and elucidating the precise molecular crosstalk between light-based stimulation and 
growth factor signaling.

In conclusion, the combination of CGF and IPL represents a compelling therapeutic strategy for facial sensitive skin. 
It synergistically enhances skin barrier function, promotes structural regeneration, inhibits subclinical inflammation, and 
reduces treatment-related discomfort, ultimately leading to superior aesthetic and quality of life outcomes compared to 
IPL alone. This integrated approach addresses the multifactorial pathogenesis of sensitive skin and aligns with the trend 
in dermatology towards comprehensive, mechanism-based treatment regimens.
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