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Acne is one of the most common dermatological conditions, affecting approximately 80-90% of adolescents 
worldwide, with around 20% experiencing moderate to severe forms. In adults, the prevalence remains 
notable, particularly in women, where up to 50% may suffer from some degree of acne. Its occurrence is driven 
by a complex interplay of hormonal changes, environmental influences, and, importantly, genetic 
predispositions. The multifactorial nature of acne makes it a critical focus for personalized treatment 
approaches, particularly in identify genetic markers that might drive therapeutic decisions. 

Antibiotics have long played a role in the management of moderate to severe acne, particularly those targeting 
Cutibacterium acnes. Minocycline, a second-generation tetracycline, is a commonly used oral antibiotic that 
stands out due to its superior lipophilicity, allowing it to penetrate sebaceous glands more effectively than other 
antibiotics. This property enables minocycline to reduce bacterial colonization and inhibit inflammation at the 
site of acne lesions. Additionally, minocycline has been shown to possess anti-inflammatory properties by 
inhibiting neutrophil chemotaxis and the activity of matrix metalloproteinases (MMPs), which are involved in 
tissue remodeling during acne flare-ups. Minocycline’s broad spectrum of action also includes an ability to 
reduce pro-inflammatory cytokines, further positioning it as an essential therapeutic option in acne 
management. Given these advantages, it is frequently prescribed in cases where topical treatments fail or in 
patients with nodulocystic acne. 

Genetics and Pathogenesis of Acne  
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Genetic factors play a significant role in determining susceptibility to acne and influencing its severity. Several 
genes have been linked to the inflammatory processes involved in acne. Among the most critical are those 
related to the interleukin family, particularly IL-1B, which is involved in the immune response to bacterial 
colonization. Increased activity of this gene has been associated with heightened inflammatory reactions, 
leading to more severe acne. Additionally, FST (follistatin), which modulates the activity of transforming growth 
factor-beta (TGF-β), has been shown to influence sebum production and skin inflammation, both of which are 
key drivers in the development of acne lesions. 

Furthermore, the OVOL1gene, a regulator of keratinocyte differentiation, has been linked to abnormal skin cell 
turnover, which contributes to follicular occlusion and the formation of acne. Variations in this gene may cause 
hyperproliferation of keratinocytes, leading to clogged pores and an increase in inflammation. These genetic 
insights provide a clearer understanding of why some individuals are more prone to developing severe acne 
and offer potential avenues for targeted therapies that address both the bacterial and inflammatory 
components of the condition. 

Pharmacogenetics  

Pharmacogenetic research on minocycline has revealed important insights into patient variability in drug 
responses. Specifically, genetic variations may influence both the efficacy and safety of minocycline therapy. 
For example, individuals with the HLA-B35:02*allele have been found to be at higher risk for developing drug-
induced liver injury (DILI) when treated with minocycline. Additionally, variations in drug-metabolizing genes 
such as CYP3A4, which affects the metabolism of tetracyclines, might influence the concentration and duration 
of the drug's presence in the body. These findings underscore the importance of pharmacogenetic testing in 
optimizing treatment plans, particularly for patients at risk of adverse effects. Personalized approaches that 
consider these genetic factors will help maximize therapeutic benefit while minimizing potential harm. 

The integration of genetic and pharmacogenetic research into acne management represents a significant 
advancement in the field of dermatology. By understanding the genetic factors that contribute to acne severity 
and treatment responses, clinicians may offer more personalized, effective, and safer treatment options. In 
particular, minocycline remains a cornerstone of acne therapy due to its potent antibacterial and anti-
inflammatory effects, and pharmacogenetic insights further enhance its therapeutic potential. As research 
continues to uncover the complex genetic underpinnings of acne, personalized medicine will likely become the 
standard approach to managing this prevalent condition. 
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