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Abstract 
Background:  Acne vulgaris is a chronic inflammatory disorder of the pilosebaceous 
unit in which alterations in the cutaneous microbiota have emerged as an important 
pathogenic factor. Disturbance in the balance of resident skin flora may contribute to 
inflammation and progression of acne lesions. Aim: To evaluate the role of cutaneous 
microbiota in acne vulgaris and to correlate microbiological findings with clinical 
severity. 
Materials and Methods: A prospective observational study was conducted among 
120 participants including 90 patients with acne vulgaris and 30 healthy controls. 
Clinical grading was performed using the Global Acne Grading System (GAGS). Skin 
swab samples were collected from lesions and analyzed microbiologically. Statistical 
analysis was performed using SPSS version 25.0. Results: Cutibacterium acnes was 
isolated significantly more frequently in acne patients compared to controls. 
Increased colonization with Staphylococcus aureus was observed in severe acne, 
whereas Staphylococcus epidermidis predominated among healthy individuals. 
Significant association was found between microbial dysbiosis and acne severity 
(p<0.001). Conclusion: Alterations in cutaneous microbiota play a significant role in 
the pathogenesis and severity of acne vulgaris. Understanding microbial imbalance 
may help in developing targeted microbiome-based therapeutic approaches. 
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INTRODUCTION 
Acne vulgaris is a frequently encountered inflammatory skin disorder that commonly affects adolescents and young adults 

and has a considerable impact on quality of life. It is characterized by comedones, papules, pustules, nodules, and in severe 

cases, permanent scarring. The disease is multifactorial in origin and involves increased sebum secretion, follicular 

hyperkeratinization, microbial colonization, and inflammation.[1]  

 

The skin surface contains a complex microbial ecosystem composed of bacteria, fungi, and viruses that contribute to 

maintenance of cutaneous homeostasis. Under normal conditions, these microorganisms exist in balance with the host 

immune system. Alteration in this balance, known as microbial dysbiosis, has recently been implicated in inflammatory 

skin disorders including acne vulgaris.[2] Among the microorganisms associated with acne, Cutibacterium acnes is 

considered the principal organism involved in disease pathogenesis. Although it forms part of normal skin flora, certain 

pathogenic strains produce lipases, proteases, and inflammatory mediators that stimulate cytokine release and follicular 

inflammation.[3]  

 

Current microbiome research indicates that acne development is influenced not only by bacterial proliferation but also by 

disturbances in the balance of resident skin microorganisms. Reduction in beneficial bacteria such as Staphylococcus 

epidermidis may facilitate proliferation of inflammatory strains of C. acnes.[4] Studies using molecular sequencing 
techniques have demonstrated significant differences in microbial composition between healthy skin and acne lesions. Such 

findings have generated interest in microbiome-modulating therapies including probiotics, bacteriophage therapy, and 

targeted antimicrobial peptides.[5,6] 
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Despite increasing evidence regarding the role of skin microbiota in acne, limited microbiological correlation studies have 

been conducted in the Indian population. Therefore, the present study was undertaken to evaluate the cutaneous microbiota 

in acne vulgaris and correlate microbial findings with clinical severity. 

 

MATERIALS AND METHODS 
This prospective observational study was conducted in the Departments of Dermatology and Microbiology at a tertiary 

care teaching hospital over a period of one year. A total of 120 participants were included in the study, comprising 90 
clinically diagnosed patients of acne vulgaris and 30 healthy age- and sex-matched controls. All participants were evaluated 

clinically, and microbiological analysis of skin samples was performed to assess the relationship between cutaneous 

microbiota and acne severity. 

 

Inclusion Criteria 
• Patients aged between 15 and 35 years 

• Clinically diagnosed cases of acne vulgaris 

• Patients willing to provide informed consent 

• Both male and female participants 

 

Exclusion Criteria 
• Patients receiving systemic or topical antibiotics within the previous four weeks 

• Patients on isotretinoin therapy 

• Presence of other chronic dermatological disorders 

• Immunocompromised individuals 

• Pregnant and lactating women 

 
Clinical Assessment 
Detailed history and dermatological examination were performed. Acne severity was graded using the Global Acne 

Grading System (GAGS) into mild, moderate, and severe categories. 

Sample Collection and Microbiological Analysis 

Sterile cotton swabs were collected from inflammatory lesions under aseptic precautions. Samples from controls were 

obtained from sebaceous areas of facial skin. Specimens were cultured aerobically and anaerobically on appropriate media. 

Organisms were identified by colony morphology, Gram staining, and biochemical reactions. 

 

Statistical Analysis 
Data were entered into Microsoft Excel and analyzed using SPSS version 25.0. Categorical variables were expressed as 

percentages and continuous variables as mean ± standard deviation. Chi-square test and ANOVA were used for comparison. 

A p-value <0.05 was considered statistically significant. 

 

RESULTS 
A total of 120 participants were included in the present study, comprising 90 patients with acne vulgaris and 30 healthy 

controls. Detailed clinical evaluation and microbiological assessment were performed in all participants. The collected data 

were evaluated to assess the relationship between microbial colonization patterns and clinical severity of acne. 

 
Table 1: Demographic Characteristics of Study Participants 

Variable Acne Cases (n=90) Controls (n=30) 

Mean Age (years) 22.1 ± 4.3 21.8 ± 3.7 

Male 49 (54.4%) 17 (56.7%) 

Female 41 (45.6%) 13 (43.3%) 

Urban Residence 61 (67.8%) 18 (60.0%) 

 

Most study participants were young adults with slight male predominance. Demographic variables were comparable 

between the two groups. (Table 1) 

 

Table 2: Distribution of Bacterial Isolates among Study Groups 

Organism Isolated Acne Cases (n=90) Controls (n=30) p-value 

Cutibacterium acnes 68 (75.6%) 7 (23.3%) <0.001 

Staphylococcus aureus 33 (36.7%) 4 (13.3%) 0.012 

Staphylococcus epidermidis 20 (22.2%) 16 (53.3%) <0.001 
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Cutibacterium acnes and Staphylococcus aureus were isolated more commonly among acne patients, while Staphylococcus 

epidermidis predominated in healthy controls. (Table 2)  

Table 3: Correlation between Acne Severity and Cutibacterium acnes Isolation 

Acne Severity Total Cases C. acnes Positive Percentage 

Mild 27 15 55.6% 

Moderate 40 31 77.5% 

Severe 23 22 95.7% 

 

Isolation of Cutibacterium acnes increased progressively with increasing severity of acne vulgaris. (Table 3) 

 

Table 4: Association between Inflammatory Lesions and Bacterial Colonization 

Type of Lesion Number of Patients Predominant Organism 

Comedones 21 S. epidermidis 

Papules 32 C. acnes 

Pustules 24 C. acnes + S. aureus 

Nodules 13 S. aureus 

Inflammatory lesions such as pustules and nodules showed greater association with pathogenic bacterial colonization. 

(Table 4) 

 

 
 

Figure 1: Distribution of Acne According to Duration of Disease 
 

Most patients had acne duration between 6 months and 1 year, indicating that acne vulgaris commonly presents as a 

persistent condition requiring long-term management. (Figure 1) 
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Figure 2: Comparison of Staphylococcus epidermidis Isolation in Cases and Controls 

 

Healthy controls showed significantly higher colonization with Staphylococcus epidermidis, suggesting its protective role 

in maintaining skin microbial balance. (Figure 2)  

 

DISCUSSION 
Findings from the present study indicate a strong relationship between alterations in skin microbiota and acne severity. 

Cutibacterium acnes was isolated more frequently among acne patients compared to healthy controls, suggesting its 

important contribution to follicular inflammation and lesion progression. Similar findings were described by Lee et al., 

who highlighted the role of microbial imbalance and strain variability of C. acnes in acne pathogenesis.[7] In our study, 

the frequency of C. acnes isolation increased progressively with disease severity, with severe acne cases showing the 
highest colonization rates. These findings suggest that increased microbial colonization may contribute to progression of 

inflammation within pilosebaceous units. Barnard et al. also reported that imbalance in the skin microbiome and 

predominance of certain C. acnes phylotypes are associated with acne severity and inflammation.[8]  

 

The present study also found a greater prevalence of Staphylococcus aureus in inflammatory lesions such as pustules and 

nodules. The presence of this organism in severe inflammatory lesions suggests that secondary bacterial colonization may 

further aggravate tissue inflammation and contribute to persistence of acne lesions. Ferček et al. similarly observed that 

disruption of normal skin microbiota and increased colonization with pathogenic organisms are associated with 

inflammatory skin disorders.[9] An important finding of this study was the comparatively lower isolation of 

Staphylococcus epidermidis among acne patients, whereas healthy controls showed higher colonization with this 

commensal organism. S. epidermidis is considered beneficial for maintenance of skin homeostasis because it can inhibit 

the growth of pathogenic bacteria and regulate local immune responses.  

 

Reduced levels of protective commensal flora may therefore promote microbial dysbiosis and contribute to inflammatory 

acne lesions. Podwojniak et al. also emphasized the importance of microbial diversity and balance in maintaining healthy 

skin physiology.[10] Recent advances in microbiome research suggest that acne vulgaris is not solely related to increased 

bacterial load but rather to alterations in microbial diversity and host–microbe interactions. Modern sequencing studies 
have demonstrated distinct microbial patterns in acne lesions compared with healthy skin.[11] These findings have 

increased interest in microbiome-based therapeutic approaches aimed at restoring microbial balance without excessive 

antibiotic exposure. 

 

Recently, considerable attention has been directed toward microbiome-based therapies including probiotics, bacteriophage 

therapy, and selective antimicrobial agents.[12] Such approaches may help reduce antibiotic resistance while improving 

long-term disease control. The findings of the present study further support the growing evidence that cutaneous microbiota 

plays a central role in acne pathogenesis and severity. 

 

CONCLUSION 
The findings of this study highlight the important role of cutaneous microbial imbalance in acne vulgaris. Increased 

colonization with Cutibacterium acnes and Staphylococcus aureus, along with reduced protective commensal flora, was 
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associated with inflammatory acne lesions. These findings support the potential role of microbiome-targeted therapies in 

improving acne management and reducing antibiotic dependence. 
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