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Abstract 
This study investigated the complex pathogenesis of acne vulgaris and evaluated a novel integrated treatment 

approach. A comprehensive literature review was conducted, followed by a small-scale observational study 

involving 30 adolescents with moderate acne. The research focused on key pathogenic factors and compared the 

efficacy of a multifaceted treatment regimen against a control group. The integrated approach combined 2.5% 

benzoyl peroxide, 0.025% tretinoin, and a 2% salicylic acid cleanser. Results demonstrated significant 

improvements in the treatment group compared to controls, with marked reductions in inflammatory lesions, 

sebum production, and post-inflammatory hyperpigmentation. These findings suggest that simultaneously 

addressing multiple pathogenic factors yields superior outcomes in acne management. The synergistic effect of 

the combined therapy provides a comprehensive treatment strategy, underscoring the importance of a 

multifactorial approach in developing effective acne management protocols. This study contributes to the growing 

body of knowledge on acne pathogenesis and treatment, offering insights into potential advancements in clinical 

practice. The paper also presents recommendations for future research directions, aiming to further enhance our 

understanding and management of acne vulgaris. 
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I. Introduction 
Acne, also known as acne vulgaris, is a prevalent inflammatory skin condition typically emerging during 

puberty and adolescence. It manifests as comedones, papules, pustules, and nodules, primarily appearing on the 

face. These lesions result from complex interactions between the pilosebaceous units and the bacteria 

Cutibacterium acne.i Acne vulgaris, a prevalent and persistent condition of the pilosebaceous unit, impacts as 

many as 85% of teenagersii. The sight of acne, as well as its lingering effects such as scarring and discoloration, 

often causes emotional and social difficulties due to concerns about appearanceiii. The pathogenesis of acne is 

multifaceted, involving genetic predisposition, hormonal influences, inflammation, and environmental factors. 

Hormonal changes during puberty increase sebum production, while inflammation contributes to pore blockage 

and bacterial proliferation. Factors such as diet, stress, certain medications, and cosmetics can exacerbate the 

conditioniv. 

Despite a variety of available treatments, current options often fall short in terms of effectiveness, 

tolerability, or affordability. Most existing therapies target individual factors in acne development, potentially 

overlooking the synergistic benefits of addressing multiple pathogenic elements simultaneously. There is a notable 

lack of comprehensive studies integrating the latest understanding of acne pathogenesis with novel combination 

therapies, particularly in adolescent populations. 

This study aims to address this research gap by developing and evaluating an integrated approach to acne 

treatment that targets multiple pathogenic factors concurrently. Specifically, we seek to investigate the combined 

effects of a multifaceted treatment regimen consisting of 2.5% benzoyl peroxide and 2% salicylic acid in 

adolescents with moderate acne. By assessing the efficacy and tolerability of this approach compared to a control 

group, we hope to contribute to the development of more effective, comprehensive, and patient-centered acne 

management strategies. Through this research, we aim to provide insights that could lead to improved treatment 

outcomes and quality of life for adolescents suffering from acne vulgaris. 

 

II. Materials And Methods 
This study employed a randomized controlled trial design to evaluate the efficacy of a novel integrated 

treatment approach for acne vulgaris in adolescents. 
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Materials: The following materials were utilized: 

 Over-the-counter 2.5% Benzoyl peroxide gel 

 Over-the-counter 2% Salicylic acid face wash 

 Mild soap (control group) 

 Smartphone camera for standardized photography 

 Magnifying glass (10x magnification) 

 Blotting papers for sebum measurement 

 Millimeter ruler for lesion measurement 

 Standardized patient questionnaires 

 Data collection spreadsheet (Microsoft Excel) 

Participant Recruitment and Screening: The researcher recruited 30 high school students (aged 14-18) 

with moderate acne through school-approved channels. Informed consent was obtained from all participants and 

their legal guardians. Inclusion criteria were: moderate acne (10-40 inflammatory lesions), no current acne 

treatment, and no known allergies to the study materials. 

Baseline Assessment: Initial assessments were conducted in a designated room at the school under 

consistent lighting conditions. The researcher performed facial examinations, counting and categorizing acne 

lesions using a magnifying glass and millimeter ruler. Sebum production was quantified using standardized 

blotting papers applied to the T-zone for 30 seconds and compared to a calibrated chart. Standardized facial 

photographs were taken using a smartphone camera against a neutral background. Participants completed a 

validated quality of life questionnaire specific to adolescent acne. 

Group Assignment: Participants were randomly assigned to either the treatment (n=15) or control (n=15) 

group using a computer-generated randomization sequence. 

Treatment Protocol: The treatment group was instructed to apply 2.5% benzoyl peroxide gel nightly and 

use 2% salicylic acid face wash twice daily. The control group used only mild soap twice daily. All participants 

received detailed usage instructions. 

Follow-up Assessments: Follow-up examinations were conducted biweekly for 8 weeks. At each visit, 

the researcher repeated lesion counts, sebum measurements, and standardized photography. Adverse effects were 

monitored using a standardized checklist. Quality of life questionnaires were readministered at weeks 4 and 8. 

Data Collection and Analysis: All data were recorded in a spreadsheet. Statistical analysis was performed 

using R software. Paired t-tests were used to compare pre- and post-treatment outcomes within groups. 

Independent t-tests compared outcomes between treatment and control groups. Repeated measures ANOVA 

assessed changes over time. Statistical significance was set at p<0.05. 

 

Reliability Measures: To ensure reliability, the researcher implemented several measures: 

1. Standardized assessment protocols for lesion counting and photography. 

2. Blinded assessment: A faculty member coded participant identities to prevent bias during evaluations. 

3. Consistent environmental conditions for all assessments. 

4. Regular calibration of measurement tools. 

5. Adherence monitoring through product checks at follow-ups. 

6. Peer review of methodology by the school's science department. 

7. Participant retention strategies, including reminder systems. 

This methodology demonstrates a rigorous approach to investigating acne treatments within the 

constraints of a high school setting, emphasizing scientific principles and attention to reliability. 

 

III. Results And Discussion 
This study evaluated an integrated acne treatment approach on 30 adolescents over 8 weeks. 

 

Results: 

Acne Lesion Count: The treatment group showed a significant reduction in inflammatory lesions (35% 

decrease, p<0.05) compared to the control group (10% decrease, p=0.2). 

Sebum Production: Treatment group: 29.4% decrease (p<0.05) Control group: 6.0% decrease (p=0.3) 

 

Table 1: Mean Sebum Levels (Blotting Paper Score) 
Week Treatment Group Control Group 

0 6.8 ± 1.0 6.7 ± 1.1 

4 5.5 ± 0.9 6.5 ± 1.2 

8 4.8 ± 0.8 6.3 ± 1.1 

 

Quality of Life: Treatment group: 25% improvement (p<0.05) Control group: 5% improvement (p=0.4) 
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Adverse Effects: Minor skin dryness and irritation reported by 3 participants (20%) in the treatment 

group, resolving within two weeks. 

The results suggest potential efficacy of an integrated approach to acne treatment in adolescents. The 

treatment group showed statistically significant improvements in lesion count, sebum production, and quality of 

life compared to the control group, albeit with modest effect sizes. The combination of benzoyl peroxide and 

salicylic acid appears to help regulate sebum production and reduce inflammatory lesions, possibly through their 

keratolytic and anti-inflammatory properties. The improvement in quality of life scores, while not dramatic, 

underscores the psychological impact of acne management. 

Limitations include small sample size, short duration, and use of over-the-counter products. Despite 

these, our findings provide preliminary evidence for the potential of integrated, multi-target approaches in acne 

management. 

Future research should explore this approach with larger samples, longer durations, and comparison to 

prescription-strength treatments. In conclusion, this study demonstrates that an integrated treatment approach can 

lead to moderate improvements in clinical outcomes and quality of life for adolescents with acne, suggesting a 

promising direction for accessible acne management strategies. 

 

 
 

IV. Conclusion 
This study investigated the efficacy of an integrated treatment approach for acne vulgaris in adolescents, 

combining 2.5% benzoyl peroxide, 0.025% tretinoin, and a 2% salicylic acid cleanser. 

 

Key Findings 

1. The treatment group showed a significant reduction in inflammatory lesions compared to the control group 

(35% vs. 10% decrease, p<0.05 for treatment group). 

2. Sebum production decreased by 29.4% in the treatment group (p<0.05) vs. 6.0% in the control group (p=0.3). 

3. Quality of life improved by 25% in the treatment group (p<0.05) compared to 5% in the control group (p=0.4). 

4. Minor adverse effects (skin dryness and irritation) were reported by 20% of treatment group participants, 

resolving within two weeks. 

 

Implications and Future Directions: 

The results suggest that simultaneously addressing multiple pathogenic factors yields superior outcomes 

in acne management. This integrated approach shows promise in regulating sebum production, reducing 

inflammatory lesions, and improving quality of life in adolescents with moderate acne. 

 

Future research directions should include: 

1. Conducting a larger, multi-center randomized controlled trial with a sample size determined by power analysis 

to validate these preliminary findings. 

2. Extending the treatment duration to 24 weeks to assess long-term efficacy and safety profiles, including 

potential tachyphylaxis. 

3. Implementing a split-face study design to directly compare the integrated approach with standard 

monotherapies. 

4. Utilizing advanced imaging techniques (e.g., reflectance confocal microscopy) to quantify changes in follicular 

keratinization and Cutibacterium acnes colonization. 

5. Analyzing sebum composition changes using high-performance liquid chromatography to elucidate the 

mechanism of sebum regulation. 
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6. Investigating the expression of inflammatory mediators (e.g., IL-1α, TNF-α) in skin biopsies to understand the 

anti-inflammatory effects at a molecular level. 

7. Conducting pharmacokinetic studies to optimize the formulation and delivery of the active ingredients, 

potentially exploring nanocarrier systems for enhanced penetration. 

8. Stratifying participants by genetic polymorphisms related to acne susceptibility to identify potential 

personalized treatment approaches. 

These scientifically rigorous investigations will further our understanding of integrated acne 

management strategies and potentially lead to more effective, targeted therapies. 
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