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Introduction
Acne vulgaris is a prevalent and multifaceted skin disorder that 

affects millions globally, predominantly targeting adolescents and 
young adults. This chronic condition is characterized by the formation 
of comedones, papules, pustules, and sometimes nodules and cysts, 
which can lead to significant psychological and social impact. 
Historically, the management of acne vulgaris has been directed towards 
controlling the primary contributors to the condition, including excess 
sebum production, abnormal keratinization of the hair follicle, and 
inflammation. Conventional treatments have predominantly involved 
topical and systemic therapies aimed at reducing sebum production, 
normalizing follicular keratinization, and alleviating inflammation [1].

In recent years, however, there has been a paradigm shift in the 
understanding of acne vulgaris, driven by emerging research that 
underscores the critical role of bacterial involvement, particularly 
Cutibacterium acnes (formerly known as Propionibacterium acnes). 
This bacterium, a natural resident of the skin microbiome, has been 
found to play a central role in the pathogenesis of acne vulgaris [2]. 
Its contributions include promoting inflammation, forming biofilms, 
and exacerbating the condition through dysbiosis, an imbalance in the 
skin's microbial community.

The recognition of C. acnes as a key player in acne pathogenesis has 
led to new insights into how bacterial factors influence acne severity and 
persistence. This evolving understanding has spurred the development 
of novel therapeutic strategies that aim not only to address the visible 
symptoms of acne but also to target the underlying bacterial processes. 
Emerging trends in acne management now emphasize the importance 
of microbial modulation, including the use of targeted antimicrobial 
therapies, probiotics, and advanced modalities such as photodynamic 
therapy and laser treatments.

Description
Understanding bacterial involvement in acne vulgaris

The role of bacteria in acne vulgaris has evolved from being a 
minor factor in the disease process to a key element in its pathogenesis 
[3]. Cutibacterium acnes is a commensal bacterium that is naturally 
present on the skin, particularly in the sebaceous follicles. It has been 
implicated in several ways:

Inflammatory response: C. acnes contributes to acne development 
by triggering an inflammatory response. It produces various pro-
inflammatory factors and antigens that activate the immune system, 
leading to the formation of acne lesions.

Biofilm formation: Recent studies have shown that C. acnes can 
form biofilms within hair follicles. These biofilms protect the bacteria 
from both the host immune system and topical treatments, contributing 
to the persistence and severity of acne [4].

Dysbiosis: An imbalance in the skin microbiome, characterized by 
an overgrowth of C. acnes relative to other skin microorganisms, has 
been associated with more severe forms of acne. Understanding this 
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dysbiosis is crucial for developing targeted treatments.

Emerging trends in management

Targeted antimicrobial therapies

Topical antibiotics: Traditional antibiotics like clindamycin and 
erythromycin have been used to reduce bacterial load and inflammation 
[5]. However, concerns about resistance have led to the development of 
new formulations and combinations with other agents.

Antimicrobial peptides: New research is focusing on antimicrobial 
peptides that can specifically target C. acnes without disrupting the 
overall skin microbiome.

Probiotics and microbiome modulation

Topical probiotics: Application of probiotics or probiotic 
extracts is being explored as a means to restore the balance of the skin 
microbiome, potentially reducing the overgrowth of C. acnes.

Oral probiotics: There is growing interest in oral probiotics to 
support a healthy microbiome and modulate systemic inflammation 
that contributes to acne [6].

Advanced therapies

Photodynamic therapy (PDT): PDT involves the application of a 
photosensitizing agent followed by exposure to specific wavelengths of 
light, which targets C. acnes and reduces inflammation.

Laser and light treatments: Lasers and intense pulsed light (IPL) 
are used to target sebaceous glands and reduce C. acnes load. These 
treatments are also being refined to enhance efficacy and minimize side 
effects.

Personalized medicine

Genomic approaches: Advances in genomics are paving the way 
for personalized acne treatments [7]. By understanding individual 
genetic predispositions and microbial profiles, treatments can be 
tailored to more effectively target the specific causes of acne in each 
patient.

Biomarker identification: Identifying biomarkers associated with 
acne severity and bacterial involvement can lead to more targeted and 
effective treatment strategies [8].
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Conclusion
The management of acne vulgaris is undergoing significant 

transformation as new insights into the role of bacterial involvement, 
particularly Cutibacterium acnes, reshape therapeutic approaches. 
Emerging trends in acne management highlight a shift towards targeted 
antimicrobial therapies, microbiome modulation, and advanced 
treatment modalities. These developments are driven by a better 
understanding of the complex interactions between bacteria, the skin 
microbiome, and host inflammation. By integrating these emerging 
strategies, healthcare providers can offer more effective, personalized 
treatments for acne vulgaris, ultimately improving patient outcomes 
and addressing the multifaceted nature of this common skin disorder. 
Continued research and innovation will be essential in refining these 
approaches and enhancing our ability to manage and treat acne 
effectively.
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