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Introduction 

Acne vulgaris is a highly prevalent and multifactorial 

dermatological condition that presents significant challenges in 

clinical practice. Affecting virtually all individuals at least once 

in their lifetime, it can profoundly impact self-esteem, social 

interactions, and employment opportunities [1]. Acne vulgaris 

impacts an estimated 9.4% of the global population, making it 

the eighth most prevalent disease worldwide [2]. The condition 

predominantly affects adolescents, with a prevalence rate of 

nearly 85%, but it can persist or even emerge in adulthood, 

particularly in women [3]. 
 

The pathogenesis of acne involves complex interactions, 

including hormonal changes, follicular hyperkeratinization, 

increased sebum production, and colonization by Cutibacterium 

acnes (formerly Propionibacterium acnes). Genetic 

predisposition also plays a significant role, with family history 

being a strong predictor of severity [4]. This condition primarily 

affects sebaceous follicles, leading to the concentration of acne 

lesions on the face, chest, and back. The manifestations of acne 

vulgaris range from comedones and papules to pustules, 

nodules, and cysts, which can cause significant physical 

discomfort and psychological distress. 
 

Effective treatment of acne vulgaris is often complicated by the 

need for long-term management, the potential for antibiotic 

resistance, and the variability in individual patient responses to 

therapy. Post-inflammatory hyperpigmentation and scarring can 

persist long after active lesions have resolved, underscoring the 

importance of early and effective intervention. Initiating 

appropriate therapy in a timely manner is crucial to achieving 

satisfactory results and reducing the long-term physical and 

psychosocial effects experienced by patients. While topical 

therapy is essential for managing non-inflammatory comedones 

and mild-to-moderate inflammatory acne, the efficacy of topical 

treatments hinges on a nuanced understanding of their 

formulations, mechanisms of action, and potential adverse side 

effects. Topical therapy formulations include retinoids, benzoyl 

peroxide, salicylic acid, and topical antibiotics.  
  
Due to the intricacy of acne vulgaris management, combination 

therapy is often employed to enhance efficacy and minimize 

side effects. Topical treatments are typically applied twice daily, 

but this schedule can be adjusted according to the patient’s 

experience with the treatment to ensure maximum benefits with 

minimal irritation. Additionally, the choice of vehicle for a 

patient’s treatment can vary depending on skin type and 

preference for tactile properties, with most topical treatments 

available in the form of creams, gels, solutions, and lotions. In 

this literature review, we delve into the current landscape of 

topical treatments for acne vulgaris, exploring their diverse 

formulations and clinical applications. By examining recent 

research and clinical insights, we aim to provide a 

comprehensive overview that enhances dermatologists’ ability 

to navigate treatment choices effectively, ultimately improving 

care and outcomes for patients suffering from acne vulgaris. 
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Abstract  
 

Acne vulgaris remains a challenging dermatological condition, necessitating a nuanced understanding of the evolving landscape 

of topical treatments. This literature review examines the multifaceted aspects of topical therapies for acne vulgaris, 

meticulously examining their efficacy, safety profile, and patient satisfaction. Leveraging recent clinical trials, randomized 

controlled studies, and meta-analyses, this review scrutinizes the mechanisms of action and adverse effects associated with 

commonly prescribed topical agents, including retinoids, benzoyl peroxide, salicylic acid, and topical antibiotics. Furthermore, 

emerging trends in combination topical therapies are explored, highlighting the potential for personalized treatment approaches 

tailored to individual patient needs. By synthesizing current evidence and identifying areas for improvement, this review aims 

to equip dermatologists with a comprehensive understanding of topical acne treatments, facilitating informed decision-making 

and enhancing patient-centered care strategies. Our analysis serves as a crucial tool for dermatologists, focusing on a specific 

understanding of the current landscape of topical treatments for acne vulgaris and empowers clinicians to make informed 

decisions, thereby enhancing the quality of care and outcomes for patients. 
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Discussion  

Personalized Treatment Approaches  

Opportunities for individualized patient care within acne 

vulgaris treatment are substantial. It is essential to discuss the 

factors influencing treatment selection and customization by 

dermatologists. The following key factors will be examined: 
 

1. Acne severity  

2. Skin type  

3. Medication tolerability  

4. Comorbidities 
 

By considering these four factors, dermatologists can tailor their 

treatment strategies to optimize efficacy and minimize adverse 

effects. This personalized approach not only improves clinical 

outcomes but also enhances patient satisfaction and adherence, 

ultimately leading to better long-term management of acne 

vulgaris. 

  

1. Acne Severity 

The severity of acne vulgaris determines the need for topical 

treatments alone or combination therapy. Consistent assessment 

scales, such as the algorithm published by Reynolds et al. in the 

Journal of the American Academy of Dermatology, facilitate 

consistent treatment options for adults, adolescents, and 

preadolescents aged nine and older [5]. Mild acne, characterized 

by comedones and a few inflammatory lesions, typically 

responds well to topical treatments such as benzoyl peroxide, 

salicylic acid, and topical retinoids. Moderate acne, which 

includes more inflammatory lesions, may require a combination 

of topical treatments or the addition of oral antibiotics. Severe 

acne, characterized by numerous inflammatory lesions, nodules, 

or cysts, often necessitates a combination of oral antibiotics, 

hormonal therapies, and sometimes isotretinoin [5]. Accurate 

assessment of acne severity is essential for devising an effective 

treatment plan that addresses the specific needs of the patient. 

  

2. Skin Type 

Skin type plays a critical role in the selection of acne treatments. 

Dermatologists must consider whether a patient has oily, dry, 

combination, or sensitive skin, as this will influence the choice 

of treatment to minimize adverse effects and maximize efficacy. 

Patients with oily skin may benefit from treatments that reduce 

sebum production, such as topical retinoids and benzoyl 

peroxide, which help prevent clogged pores by controlling 

excess oil production [6]. Alternatively, patients with dry or 

sensitive skin may require gentler formulations to avoid 

irritation, such as topical treatments with added moisturizers or 

anti-inflammatory agents [6]. Combination skin types may 

require a tailored approach, where different treatments are 

applied to different areas of the face [7]. Understanding the 

patient’s skin type allows dermatologists to select the most 

appropriate formulations and concentrations, thereby improving 

treatment outcomes and minimizing side effects.  

  

3. Medication Tolerability 

Medication tolerability is another crucial factor influencing the 

choice of acne treatments. Patients’ previous experiences with 

acne medications, including any adverse reactions or allergies, 

must be taken into account to avoid similar issues [8]. 

Dermatologists should start with lower concentrations of 

potentially irritating treatments, such as retinoids or benzoyl 

peroxide, and gradually increase the dosage as tolerated [9] 

When a patient presents with a history of poor tolerance to 

certain medications, alternative treatments such as azelaic acid 

or sulfur-based products should be considered. The frequency of 

application and various lifestyle factors can pose challenges that 

might affect adherence, so the patient’s ability to comply with 

the treatment regimen should be considered to ensure optimal 

outcomes. For example, those patients with busy schedules or 

those who engage in numerous outdoor activities may prefer 

treatments that are less time-consuming and do not increase 

photosensitivity [9]. Additionally, selecting formulations that 

enhance tolerability can further support adherence and 

effectiveness. Draelos et al. highlighted the significance of the 

medication vehicle in tolerability, demonstrating that a 

formulation containing glycerin and dimethicone added to 

clindamycin-benzoyl peroxide proved to be optimal compared 

to traditional formulations [10]. Medication tolerability aids in 

customizing the treatment plan to ensure it is both effective and 

manageable for the patient, enhancing adherence and overall 

treatment success. 

  

4. Comorbidities 

Comorbidities can significantly impact the selection and 

customization of acne treatments. Conditions such as hormonal 

imbalances, polycystic ovary syndrome (PCOS), and various 

endocrine disorders may require a comprehensive treatment 

approach that includes hormonal therapies in addition to 

traditional acne treatments. Understanding how these conditions 

interact is crucial. For instance, patients with PCOS may benefit 

from oral contraceptives or anti-androgen medications to help 

regulate the hormonal fluctuations contributing to acne [11]. 

Additionally, patients with a history of keloid scarring need 

tailored interventions to prevent exacerbation [12,13]. 

Researchers have emphasized the importance of customizing 

treatment plans to avoid worsening such scars, as traditional 

acne treatments might not be suitable [12,13]. This demonstrates 

the necessity of considering individual patient histories in 

treatment planning. Furthermore, coordinating care with other 

healthcare providers to manage underlying conditions that 

contribute to acne can ensure comprehensive care and optimize 

treatment outcomes for related conditions [13]. The patient’s 

lifestyle factors such as diet, sleeping patterns, and stress levels 

should also be considered, as they can influence acne severity 

and treatment response. Comorbidities are an essential part of 

the holistic understanding of the patient’s overall health, 

enabling dermatologists to devise an effective and safe acne 

treatment plan. 

 

Topical Therapies for Acne Vulgaris  

The prevalent dermatological condition, acne vulgaris, is treated 

with a diverse array of topical therapies. These range from 

retinoids, benzoyl peroxide, salicylic acid, and topical 

antibiotics, each with their own distinct mechanisms of action 

and formulations. By targeting various specific pathways—such 

as follicular hyperkeratinization, inflammation, keratolysis, and 

bacterial reduction—these topical treatments can reduce the 

formation of new lesions and minimize the risk of scarring.  

  

Retinoids 

Retinoids are a class of compounds derived from vitamin A and 

are widely used in topical formulations for various 

dermatological conditions, including acne, photoaging, and 

hyperpigmentation. Retinoids promote acne lesion resolution 

through several mechanisms that target different aspects of acne 

pathophysiology. These compounds exert their effects by 

binding to retinoic acid receptors (RARs) in the cell nucleus,  
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leading to the regulation of gene transcription [14]. This action 

reduces keratinocyte cohesiveness and decreases follicular 

keratinization, thereby preventing follicular occlusion and the 

formation of comedones, fundamental steps in acne 

development [15]. Trifarotene, a novel topical retinoid selective 

for the RAR-γ receptor, has demonstrated significant efficacy in 

treating both facial and truncal acne, highlighting its ability to 

modulate 67 genes involved in cellular migration, adaptive 

immunity, inflammation, and matrix reorganization, which are 

not affected in spontaneously resolving acne lesions [14]. This 

underscores the advanced therapeutic potential of Trifarotene, 

offering targeted action on key genetic pathways and providing 

a robust treatment for acne that does not naturally resolve on its 

own. Retinoids have additionally been shown to modulate 

inflammatory responses by inhibiting leukocyte migration, toll-

like receptors, and Activator Protein (AP)-1, thereby reducing 

inflammation associated with acne lesions [15]. This highlights 

their role in not only promoting skin cell turnover but also in 

addressing the underlying inflammatory processes, making 

them a comprehensive treatment option for acne.  
  
Among the most commonly used retinoids, tretinoin (all-trans 

retinoic acid) is considered the most effective for anti-aging 

treatments, with proven efficacy in reducing facial wrinkles and 

hyperpigmentation [17]. This reduction in hyperpigmentation is 

particularly important for individuals seeking to improve skin 

tone uniformity and address discoloration issues. Adapalene, 

another popular retinoid, is primarily used for acne treatment 

due to its ability to decrease follicular keratinization and reduce 

comedone formation [15]. Tazarotene, a receptor-selective 

retinoid prodrug, is effective in managing plaque psoriasis, acne 

vulgaris, and photoaging, and is noted for its minimal side 

effects and convenient once-daily application [18]. Tazarotene 

has been shown to be less irritating compared to other retinoids 

like adapalene and the fourth-generation retinoid Trifarotene, 

making it a favorable option for patients with sensitive skin. The 

clinical evidence supporting the use of these retinoids varies, 

with the most robust data on tretinoin, while other retinoids like 

tazarotene and adapalene also show promising results in clinical 

evaluations for antiaging effects [17].  
  
Despite their benefits, retinoids pose challenges such as 

instability, low penetration, and potential skin irritation, 

prompting the development of novel delivery systems based on 

nanotechnology to enhance their efficacy and user compliance 

[17]. Use of this class of compounds is often accompanied by 

several additional adverse effects, including dryness (xerosis), 

erythema, peeling, and photosensitivity, which can significantly 

impact patient adherence and treatment efficacy. These side 

effects are dose-related and can manifest as irritant dermatitis, 

characterized by skin irritation and discomfort [19]. 

Photosensitivity is particularly concerning as retinoids increase 

the rate of skin cell turnover, exposing new skin cells to solar 

damage, thereby heightening the risk of sunburn and 

hyperpigmentation [20]. To mitigate these adverse effects, 

several strategies can be employed. The use of moisturizers in 

conjunction with retinoid therapy is highly recommended as 

they help maintain skin hydration and can enhance the 

therapeutic effects of retinoids. Additionally, incorporating 

sunscreens with broad-spectrum protection (SPF 50 PA++++) 

can protect the sensitive skin from UV damage and reduce 

erythema and dryness. Products like the “EI PRO Retinol 

Sunscreen,” which include soothing agents such as carrot seed 

oil and sodium hyaluronate, have been shown to minimize 

irritation and are proven to be non-irritant [20]. Furthermore, 

patient education on the proper use of retinoids, including 

gradual introduction and nighttime application, can help reduce 

the severity of side effects. By combining these strategies, the 

adverse effects of retinoids can be effectively managed, 

ensuring better patient compliance and therapeutic outcomes. 
  
Clinical guidelines consistently recommend the use of retinoids 

as the cornerstone of acne treatment due to their ability to 

address multiple facets of acne pathogenesis, including the 

reduction of sebum production, inhibition of C. acnes 

colonization, and prolongation of remission periods by 

preventing new lesion formation and bacterial resistance [15]. 

Despite their proven efficacy, retinoids are underprescribed, 

highlighting a gap between clinical recommendations and actual 

practice [15]. The choice of retinoid in topical formulations 

depends on the specific skin condition being treated, the 

patient’s skin type, and the retinoid’s irritation potential, with 

ongoing research aimed at optimizing their formulations and 

delivery methods to maximize therapeutic outcomes. Overall, 

the various actions of retinoids make them indispensable in the 

effective management and resolution of acne lesions. 
 

Benzoyl Peroxide 

Benzoyl peroxide (BPO) is a widely recognized topical agent 

for the treatment of acne vulgaris due to its potent bactericidal 

and comedolytic properties. Its bactericidal action is primarily 

attributed to its ability to release free oxygen radicals, which are 

lethal to C. acnes [21]. This antibacterial effect is complemented 

by its mild anti-inflammatory properties, which help reduce the 

inflammation associated with acne lesions [21]. Additionally, 

BPO exhibits keratolytic activity, promoting the shedding of the 

outer layer of the skin and preventing the formation of 

comedones [22]. BPO as monotherapy or add-on treatment has 

been found to be more effective than placebo or no treatment, 

although it may increase the risk of adverse events, most of 

which are mild to moderate, including erythema and pruritus 

[23]. Nevertheless, clinical studies have demonstrated that BPO 

is effective as a monotherapy for mild-to-moderate acne, 

significantly reducing both inflammatory and non-inflammatory 

lesions [24,25]. 
 

The selection of BPO formulations for acne treatment is 

influenced by several factors, including concentration, vehicle 

type, and combination with other acne treatments. 

Concentration is crucial as higher concentrations of BPO, such 

as 5%, can cause more irritation compared to lower 

concentrations, for example, 2.5%, which have been shown to 

provide similar efficacy with better tolerability [26]. Vehicle 

type also plays a significant role; advanced formulations that 

optimize drug concentration and utilize improved delivery 

vehicles can enhance tolerability and efficacy, allowing for less 

frequent application or co-application of drugs that were 

previously considered incompatible [27]. Therefore, the choice 

of BPO formulation should consider the balance between 

efficacy and tolerability, the type of vehicle used, and the 

potential benefits of combination therapy to ensure optimal 

patient outcomes and adherence to treatment regimens. 
 

Despite its effectiveness, BPO is associated with several adverse 

effects. Commonly reported adverse effects include skin 

irritation and contact dermatitis. Skin irritation often manifests 

as redness, burning, and itching at the application site. Allergic 

contact dermatitis, although less common, can occur in up to 

6.5% of individuals with a history of exposure to BPO and can 
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be severe enough to require hospitalization and systemic 

treatment in some cases [28]. This highlights the importance of 

recognizing potential severe reactions and the need for 

appropriate patient education and monitoring. Another notable 

adverse effect is the bleaching of clothing and hair, which occurs 

due to the oxidative properties of BPO. This can be particularly 

troublesome for users, as it can lead to the discoloration of 

fabrics and hair upon contact [29]. Despite these adverse effects, 

the overall risk associated with over-the-counter BPO products 

remains low, with a reporting rate of under 1% for adverse 

events over a 20-year period [30]. Therefore, while BPO is 

effective for acne treatment, users should be aware of its 

potential to cause skin irritation, allergic reactions, and 

bleaching of fabrics and hair, and they should take appropriate 

precautions to minimize these risks. 
 

Salicylic Acid 

Salicylic acid (SA) is a beta-hydroxy acid widely recognized for 

its keratolytic and anti-inflammatory properties, making it an 

effective treatment for acne. Its primary mechanism involves 

desmolytic activity, which facilitates the exfoliation of the 

stratum corneum by breaking down desmosomes, the structures 

that hold skin cells together, rather than acting as a true 

keratolytic agent [31]. This exfoliative property allows SA to 

penetrate the pilosebaceous unit effectively. Its keratolytic 

action involves breaking down the bonds between dead skin 

cells, promoting exfoliation and preventing clogged pores 

[32,33].  

  

SA’s anti-inflammatory effects are significant in reducing acne-

related inflammation. It achieves this by two mechanisms: (1) 

downregulating the adenosine monophosphate-activated protein 

kinase (AMPK)/sterol response element-binding protein-1 

(SREBP-1) pathway, which decreases sebocyte lipogenesis, and 

(2) suppressing the NF-κB pathway, thereby reducing the 

production of inflammatory cytokines in sebocytes [33]. This 

dual action not only reduces sebum production but also 

decreases inflammation. SA has also been shown to 

downregulate the AMPK/SREBP-1 pathway, leading to reduced 

lipogenesis in sebocytes [33]. The AMPK/ SREBP-1 pathway 

has utility in the treatment of acne, attributable to its central role 

in the processes of cellular energy homeostasis regulation and 

lipid metabolism. Additionally, studies on 30% supramolecular 

salicylic acid (SSA) peels have shown that SA can modulate the 

skin microbiome, reducing the proportion of acne-causing 

bacteria like C. acnes and Staphylococcus [34]. Improving the 

skin microenvironment further helps to reduce local 

inflammation and promote overall skin health. This modulation 

of the skin microbiome is significant, as it not only targets the 

bacteria directly involved in acne pathogenesis but also supports 

a balanced and healthier skin ecosystem.  

  

As SA also possesses preservative properties, this adds to its 

versatility in cosmetic formulations. However, it is essential to 

use SA cautiously, especially at high concentrations or over 

large surface areas, to avoid potential side effects like salicylism 

and skin dyschromias [35]. In clinical practice, healthcare 

providers should evaluate individual risk factors for 

dyschromias, such as skin type and history of pigmentary 

disorders, before recommending SA treatments. Additionally, 

SA should be avoided in individuals with a known allergy to 

salicylates, as it can trigger allergic hypersensitivity reactions, 

including itching, redness, and swelling. For individuals with 

sensitive skin, lower concentrations of SA are recommended to 

minimize irritation. Overuse or improper application of SA can 

lead to excessive drying and peeling of the skin, which may 

exacerbate certain skin conditions such as eczema or rosacea. 

Despite these precautions, overall, SA’s ability to exfoliate, 

penetrate the pilosebaceous unit, and reduce inflammation 

deems it a potent agent in the treatment of various skin 

conditions, particularly acne vulgaris. 

 

Topical Antibiotics  

Topical antibiotics play a crucial role in dermatology by 

reducing cutaneous bacterial colonization, suppressing 

inflammatory responses, and preventing acne exacerbations. In 

particular, clindamycin and erythromycin, are frequently 

employed in the treatment of acne vulgaris due to their 

effectiveness against the Gram-positive bacterium C. acnes. 

Clindamycin and erythromycin work by inhibiting bacterial 

protein synthesis, thereby reducing the bacterial load and 

subsequent inflammation associated with acne lesions [36]. 

These medications are commonly used to manage various skin 

conditions, including acne vulgaris, wound infections, and 

impetigo, due to their ability to target specific bacterial 

pathogens and reduce microbial load on the skin [37,38]. 

However, despite the potency of antibiotics, their effectiveness 

is compromised against resistant strains, highlighting the need 

for combination therapies or alternative treatments to mitigate 

issues of resistance [39]. Current guidelines recommend 

avoiding antibiotic monotherapy and suggest combining 

antibiotics with other agents such as retinoids or BPO to enhance 

treatment efficacy and evade the development of resistance [40]. 

Thus, antibiotic use must be carefully managed to prevent 

further resistance and maintain their therapeutic benefits. 

  

Antibiotic resistance has become a global public health crisis, 

with antibiotic-resistant bacteria causing over 700,000 deaths 

annually worldwide, including more than 25,000 deaths in the 

European Union alone [41]. Resistance diminishes the efficacy 

of these antibiotics, necessitating the exploration of alternative 

treatments. The repeated use of topical antibiotics can result in 

contact sensitization, which is particularly problematic for 

patients with barrier-damaged skin, pre-existing dermatosis, or 

occupational exposure [42]. This contact allergy can limit the 

future use of systemic antibiotics, further complicating 

treatment options [42]. These local delayed hypersensitivity 

reactions are a growing concern among dermatologists, 

especially in managing conditions such as acne, rosacea, and 

impetigo, in which topical antibiotics are frequently used [37]. 

Despite these challenges, when used appropriately, antibiotics 

have proven efficacy and remain a crucial component in the 

treatment of acne. 

 

Exploration of Combination Therapies 

Combination therapy in acne treatment involves using various 

medications to promote broader therapeutic coverage and 

enhance treatment efficacy. This approach leverages the 

strengths of various classes of acne treatments, addressing 

several pathogenic factors simultaneously. Given that acne 

vulgaris is a multifactorial disease, the combination of different 

treatments is not only justified but essential for comprehensive 

management. 

 

Benzoyl peroxide is often used in combination products for the 

treatment of acne vulgaris. Kircik et al. evaluated a triple 

combination therapy of topical clindamycin 1.2% with 

adapalene 0.15% and benzoyl peroxide 3.1% gel, known as 

CAB gel. With this combination, both inflammatory and non-

inflammatory lesions improved, marking it as the first fixed-

dose, triple-combination topical treatment for acne vulgaris [8].  

Furthermore, it demonstrated a suitable safety profile, indicating 

that combination therapies can maximize therapeutic benefits  
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while minimizing adverse effects. This permits greater 

accessibility for patients with sensitive skin. Moreover, the 

addition of niacinamide to BPO not only improves acne 

outcomes but also reduces facial sebum production, post-

inflammatory hyperpigmentation, and erythema, which are 

common concerns in acne patients [43]. Although BPO and 

tretinoin are known to effectively reduce inflammatory and non-

inflammatory lesions, their combined chemical instability and 

skin irritability have limited their use together. However, 

emerging research has investigated methods to overcome these 

barriers. Del Rosso et al. conducted two multicenter, double-

blind, vehicle-controlled trials studies of 3% microencapsulated 

BPO with 0.1% microencapsulated tretinoin (E-BPO/T), 

demonstrating that microencapsulation can reduce the total 

number of lesions and increase tolerability when compared to 

traditional formulations., E-BPO/T cream showed superior 

results compared to the vehicle, with a notable reduction in 

inflammatory lesion counts (-21.6 vs. -14.8 and -16.2 vs. -14.1) 

and non-inflammatory lesions (-29.7 vs. -19.8 and -24.2 vs. -

17.4) [44]. This innovative approach highlights the potential for 

microencapsulation to improve both the effectiveness and 

patient adherence to combination therapies in acne treatment.  

  

The combination of SA with other bioactive compounds, such 

as magnolol, has also demonstrated enhanced antibacterial and 

anti-inflammatory effects, providing a synergistic approach to 

acne treatment [45]. This is important, as magnolol, a natural 

compound extracted from Magnolia bark, not only exhibits 

strong antimicrobial properties but also has potent antioxidant 

and anti-inflammatory effects, which can further enhance skin 

health and improve treatment outcomes for acne patients. 

Combination topical products such as facial masks present 

another innovative approach to acne management. A 

randomized controlled trial in Shanghai, China, assessed a facial 

serum and mask containing SA and lipohydroxy acid, showing 

substantial improvements in acne severity, comedones, post-

inflammatory erythema (PIE), and hyperpigmentation (PIH) 

over eight weeks, with the addition of the mask accelerating 

these effects without adverse reactions [46]. These masks 

enhance the delivery and effectiveness of active ingredients, 

providing an intensified treatment experience. Additionally, 

cleansing the skin is just as important to manage as what is 

applied afterward, because it sets the foundation for the 

absorption and efficacy of subsequent treatments [10]. One 

cleansing gel containing 2% SA, zinc gluconate, and 

lipohydroxy acid demonstrated a significant reduction in both 

inflammatory and non-inflammatory truncal acne lesions over 

84 days, with improved skin barrier function and no reported 

adverse events [47]. This highlights the critical role of a well-

formulated cleanser in maintaining skin health, reducing acne 

severity, and preparing the skin for further treatment steps, 

effectively adding another layer of combination therapy by 

optimizing the skin’s readiness for subsequent treatments. 

  

Enhancements to the current treatment standards for acne 

vulgaris are constantly being explored and studied to increase 

efficacy and safety. Technology continues to shape these 

advancements, and polymeric emulsion technology (PET) is an 

example of this. PET is a newer development incorporated into 

retinoids such as tazarotene, allowing for even distribution onto 

the skin in order to decrease side effects while maintaining 

efficacy. The implications of PET are significant, as this 

technology could lead to more consistent treatment outcomes 

and greater patient comfort. Furthermore, since tazarotene 

0.045% cream has been approved to treat acne vulgaris in 

individuals older than nine years, this expansion plays an 

important role in reducing adverse events and improving patient 

adherence even in younger populations [48]. Technology is 

important for the future of dermatology to keep pace with the 

evolving needs of patients, offering innovative solutions that 

improve both the effectiveness and tolerability of treatments.  

 

These findings collectively demonstrate the potential for 

combination therapies to optimize acne treatment by enhancing 

efficacy and minimizing adverse effects. By integrating various 

topical agents and advanced technologies, dermatologists can 

offer more effective, personalized treatment regimens that 

address the multifactorial nature of acne. 

 

Areas for Future Research 

Many studies have been conducted to determine the most 

effective, safe, and accessible topical treatments for the 

dermatologic condition of acne vulgaris. Research ranges from 

evaluating improvements in commonly used topical therapies to 

exploring new regimens that may shape the future of acne 

vulgaris treatment.   

Several proposed combinations and modifications to existing 

therapies have been supported by the literature and warrant 

deeper exploration.  

  

Novel therapies and applications for acne vulgaris present 

another promising area for future investigations. Clascoterone 

cream 1% is a newer formulation approved by the FDA for 

treating acne vulgaris in patients older than 12 years. In a study 

by Eichenfield et al., clascoterone cream 1% was applied to the 

face twice daily for 12 weeks. They also performed a nine-

month extension study which supported the long-term safety and 

efficacy of this agent. Clascoterone’s adverse side effects were 

commonly mild, consisting of erythema, pruritus, dryness, and 

burning. These effects did not worsen over increased length of 

use, making clascoterone suitable for long-term use [49]. 

Overall, this study supported the use of clascoterone cream 1% 

as a treatment for acne vulgaris while adding information to 

support its long-term use and outcomes. Topical metformin 30% 

gel is also being explored for its potential in controlling acne. 

This was evaluated in a split-faced, placebo-controlled study 

which found that metformin in a 30% topical nanoemulsion 

formulation was effective in decreasing inflammatory and non-

inflammatory lesions without producing adverse effects [50]. 

Although this study’s sample size was small with a limited 

follow-up period, it still shows promising ideas for the future.  

 

Much of the research done to evaluate the topical treatments of 

acne vulgaris could be improved by tracking further follow-ups 

to evaluate longer-term results and increasing the diversity in the 

subject pool to ensure it represents all patient populations. The 

advancements discussed highlight the progress made thus far, 

but also underscore the importance of continued innovation and 

comprehensive research. Future studies should focus on 

developing novel treatment formulations, exploring synergistic 

combinations, and integrating cutting-edge technologies to 

optimize therapeutic outcomes. By addressing these areas, the 

dermatological community can ensure that acne treatments are 

both effective and accessible, ultimately improving the quality 

of life for those affected by this common skin condition. 
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Conclusion 

Acne vulgaris is a multifaceted dermatological condition that 

affects a significant portion of the global population. This 

review has highlighted the complexities of its treatment, 

focusing on the efficacy, safety, and evolving therapeutic 

strategies of topical treatments. Future research should focus on 

long-term studies to evaluate the safety and efficacy of these 

regimens, ensuring they meet the needs of diverse populations. 

Continued exploration of combination therapies, personalized 

treatment approaches, and emerging technologies will be crucial 

in addressing the multifactorial nature of acne and enhancing 

patient outcomes. Through a comprehensive and dynamic 

approach, the future of acne treatment looks promising, with the 

potential to significantly improve patient care and satisfaction. 
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