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ABSTRACT: Acne vulgaris is a worldwide disease which is mostly found in teenagers. This has a crucial impact on their life’s 

quality, particularly when endocrine disorders have been implicated. Current consideration regarding antibiotic stewardship, failing 

with antibiotic utilization, and the improvement of antibiotic-resistant Propionibacterium acnes, there are many treatment 

alternatives for pimple therapy have been acknowledged. A following analysis investigates hormonal treatments for the therapy of 

acne vulgaris. 
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INTRODUCTION 

One of the most frequently treated skin conditions by dermatologists is acne vulgaris which adolescents are primarily affected. Pimple, 

a chronic inflammatory affliction, forms from the pilosebaceous parts that is multifactorial [1]. It is possible to have seborrhea and 

other skin lesions such as nodules and erythematous and pustular lesions [1]. In some cases, scarring can be seen due to these lesions, 

but this is extremely rare. Four distinct pathogenetic mechanisms cause acne: raised sebum creation, follicular hyperkeratinisation, 

Propionibacterium acnes (P. acnes) colonization, and inflammatory results. In current years, as our knowledge of acne's pathogenesis 

has improved, new therapeutic options have been developed [2, 3]. As more and better acne treatment options become available to 

patients, it will be easier to meet their needs and expectations when it comes to treating their condition. Acne management success 

requires a meticulous anti-acne 

A. Topical therapy recommended for Acne vulgaris 

Topical medicine is efficacious for minor and temperate acne when used alone, in combination, or as maintenance therapy. 

1. Benzoyl peroxide 

In addition to being an effective topical agent, it is available in various forms and concentrations (2.5–10%), making it a versatile 

product [4]. Stability is highly vehicle-dependent. To compare with gels, creams and lotions, gel is more stable and active than 

others, however, oil base gels are more irritant than water-based [5]. Benzoyl peroxide is a potent bactericidal mediator with a broad 

spectrum of activity due to its oxidizing activity [6]. In addition to having anti-inflammatory, keratolytic, and comedolytic 

properties, minor-to-temperate acne vulgaris is required to treat by the medication [7]. Physicians must balance the appropriate 

concentration, the vehicle base, and the risk of antagonistic effects, as greater concentrations are not usually effective. Benzoyl 

peroxide has been known to cause irritant dermatitis [8]. However,  the initiating therapy is occured in a short period and diminished 

with persistent use [9, 10]. 

B. Topical retinoids 

For more than 30 years, retinoids have been used. Topical retinoids are used to treat acne's microcomedo–precursor lesion [11]. 

When treating mild-to-moderate acne, there has been a lot of agreement recently that topical retinoids should be the first thing 

people try. They can be used alone or in combination, and they are the most popular option in long-term care [6]. 

Its efficacy is well established, since it represses aberrant follicular epithelial hyperproliferation, follicular plugging, and the 

production of microcomedones and non-inflammatory as well as inflammatory acne lesions [9]. Nuclear hormone receptors (retinoic 

acid receptor RAR and retinoids X receptor RXR, each of which has three subtypes) and cytosolic binding proteins modulate their 

biological functions [9]. RAMBAs, such as liarozole, have been discovered and studied to treat all-trans-retinoic acid resistance [5, 

11].  

Topical retinoids currently include tretinoin, adapalene, tazarotene, isotretinoin, metretinide, retinaldehyde, and retinoyl 

glucuronide. Tretinoin and adapalene are the most extensively investigated topical retinoids for broad global application [10, 12]. 

There is no concurrence regarding the relative beneficial effects of the topical retinoids presently available (tretinoin, adapalene, 
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tazarotene, and isotretinoin). Tolerability may be affected by the carrier in which a retinoid is administered [5, 7]. Adapalene was 

commonly more well-tolerated than all other retinoids studied. Tretinoin is now available in novel formulations with improved 

tolerability. One such product that includes tretinoin ambushed inside the porous copolymer microspheres is Retin-A Micro (0.1% 

gel) [5, 13, 14]. Avita contains tretinoin encapsulated in a polyoylprepolymer (PP-2). These formulations gradually release tretinoin 

into the pore and onto the epithilium's covering, effectively reducing irritancy. The initial irritate inflammation, which manifests as 

erythema, scaling, and a searing perception and varies according to skin type, sensitivity, and formulation is topical retinoids' most 

common adverse effect [15, 16]. 

2. Topical antibiotics 

There are numerous formulations of topical antibiotics, which are alone or in conjugation. The increase of Propionibacterium acnes 

and alleviate inflammation are restrained [17]. The topical antibiotics, for instance, erythromycin and clindamycin, which will be 

feasible in various vehicles and packaging are the antibiotics commonly used in the acne’s therapy [18]. In order to resist 

inflammatory acne, using clindamycin and erythromycin in topical doses of 1–4% with or without zinc were efficient [19]. For acne 

treatment, a placebo is more effective than a combination of topical 2% zinc sulfate and nicotinamide [20]. Although minor, adverse 

reactions are consist of erythema, peeling, itching, dryness, and burning, as well as pseudomembranous colitis, which is infrequent, 

nonetheless, it is accounted with clindamycin [21]. The contemporary antibiotics have a significant adverse result, which is bacterial 

antagonism incident and cross-antagonism; consequently, they might not be applied in isolation [22]. 

3. Other topical/new agents 

Preventing and eliminating P. acne resistance is a major advantage of using benzoyl peroxide with other antifungal medications 

[23, 24]. As a result, it is more frequently used in combination therapy [25]. As demonstrated in multiple trials, it is efficient and 

tolerable when used in conjunction with contemporary erythromycin or clindamycin [26]. Benzoyl peroxide has been shown to be 

superior to tretinoin monotherapy when combined with it. Both molecules might not be used concurrently, since benzoyl peroxide 

can oxidize tretinoin [8]. The topical retinoid and topical antimicrobial conjugation have had more efficacious than either agent 

alone in lessening inflammatory and noninflammatory acne lesions [5]. Both topical clindamycin and benzoyl peroxide were used 

one time a day, and definite clindamycin phosphate 1.2% and tretinoin 0.025% in an aqueous-based gel type applied one time a day 

was considered be an efficient acne treatment [27, 28]. Zinc acetate added to clindamycin and erythromycin gel demonstrated 

comparable effectiveness, however, it likely reduced microbial opposition. Salicylic acid is applied as a comedolytic agent in acne 

for many years, however, it is less effective than thematic retinoids [29, 30]. Azelaic acid: There is a thematic lotion containing 

10%–20% azelaic acid which is illustrated to be efficient in treating inflammatory and comedonal acne [31, 32]. Picolinic acid gel 

10%: It is an amino acid intermediate metabolite. It is antiviral, antibacterial, and immunostimulating [33]. When used two times a 

day for 3 months, it was efficient in treating these types of acne injuries, nevertheless, the additional experiments are necessary to 

strengthen its security and potency [34-36]. Dapsone 5% gel is a sulfone with antimicrobial and anti-inflammatory features [37, 38]. 

The experiments established that topical dapsone gel 5% is efficient and harmless in minor-to-temperate acne vulgaris when used 

separately or in accumulation with other thematic agents [39, 40]. 

B. Connection between Acne’s Hormones and the Pathogenesis 

The discharge of provocative intermediary, modified Keratinization, acne evolution, modified sebum formation, and follicular 

duplication related to bacterium P. acnes have increased multifactorial acne’s pathogenesis [41, 42]. 

Hormones and the Sebaceous Gland 

The sebaceous gland is a significant component of acne. The usual function of the sebaceous gland is to produce sebum, a mixture 

of triglycerides, fatty acids, and esters that lubricates the skin, transports anti-oxidants, protect against ultra-violet (UV) rays, and 

promote anti-bacterial activity [43]. Excess sebum production or changes in its fatty acid composition can disrupt follicular 

keratinization, resulting in pore obstruction and the onset of acne [44]. Additionally, a sebum-rich environment promotes P. acnes 

proliferation [45]. 

1. Androgens 

Excess sebum is ascribed to the powerful androgen 5α-dihydrotestosterone (5α-DHT), which is produced when testosterone is 

metabolised by 5α-reductase type 1, an enzyme mainly found in the skin, particularly in facial sebocytes and sweat glands [46, 47]. 

The action of 5-DHT on the sebaceous gland is mediated by the nuclear androgen receptor (AR). Genetic researches have revealed 

that severe acne patients have dysregulation of the AR [45]. Additionally, in vivo topographic evaluation demonstrated an 
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analytically vital rise in AR manifestation in the face's T-zones, which are realized to produce more sebum than the face's U-zones 

[48]. It also found that people who had acne had more sebum production in both of these areas than people who didn't have acne 

[48]. Nonetheless, there is no relationship between sebum production and acne wound identified in the majority of spaces, implying 

that the acne’s pathogenesis is complex [49]. In vitro trials have shown that androgens such as testosterone and 5-DHT do not 

completely inhibit sebum synthesis [50]. They almost certainly need vivo cofactors, for example, peroxisome proliferator-activated 

receptor (PPAR) ligands, to exert their impact on the sebaceous gland [6,10]. Indeed, testimony recommends that other PPAR 

ligands, for instance, leukotriene B4 (LTB4), may also play a role in the progression of inflammatory acne wounds [51, 52]. 

2. Insulin‐like growth factor‐1 (IGF-1) 

The AR's end organ receptor irritability is especially relevant to the manners that contribute to comedone. One hormone that has 

gotten a lot of attention recently is insulin-like growth factor 1 (IGF-1) [53, 54]. During adolescence, growth hormone (GH) levels 

rise dramatically, followed by the release of IGF-1. IGF-1 stimulates the secretion of androgens by the adrenal and gonadal glands 

and also affects the sebaceous gland by the GF-1/AKT/mTORC1/SREBP1 signaling pathway [55]. This pathway leads to an increase 

in testosterone conversion to 5-DHT (which has a higher affinity for AR), an increase in end-organ receptor irritability to androgens, 

and an increase in PPAR expression [56]. As a result of interaction between insulin-like growth factor-1 and androgens, as well as 

their impacts on the sebaceous gland, researchers have questioned whether high glycemic loads can lead to an increase in the 

secretion of IGF-1, consequently, a greater chance of acne [54]. 

3. Estrogens 

By countering androgens, estrogens inhibit sebaceous gland performance. Estrogens may also play a role in lesion recuperation 

and anti-inflammatory methods via their complicated interplay with IGF-1 [57-59]. According to a standardized evaluation of over 

1,000 researches, cases with acne vulgaris were reduced serum estrogen degrees than controls [60]. It indicates that estrogen can 

also play a role in the acne’s pathogenesis [61]. 

4. Corticotrophin-releasing hormone (CRH) and Cortisol 

Corticotrophin-releasing hormone (CRH) and cortisol are hormones associated with tension which regulate sebaceous activity 

[62]. When acne-affected skin is compared to unaffected skin, extremely high levels of CRH expression are detected in the sebaceous 

glands [63]. CRH suppresses sebocyte proliferation, activates sebum formation, and enhances the appearance of the enzyme 5-

hydroxysteroid dehydrogenase, which stimulates androgens [64]. CRH and cortisol have been classified as strain hormones since 

the body releases them during periods of psychological tension. Numerous researches reveal a crucial link between tension levels 

and the severity of acne [65]. Increases in cortisol and CRH during stressful periods may play a role in developing acne lesions 

through the sebaceous gland's mechanisms, which have already been discussed. However, no studies have directly examined this. 

Indeed, while one research of 94 teenage pupils in Singapore discovered a vital correlation between examination-related tension 

and pimple asperity, there was no crucial distinction in sebum assessments between the high- and low-stress environments [66]. 

This assumes that stress, mechanisms other than a rise in sebum activation lead to the pimple wounds’ growth [67, 68]. 

C. Cytokines and Inflammation 

Previously, it had been believed that inflammation played a role only in the late phases of pimple wounds (i.e., papules, pustules, 

cysts) [69, 70]. On the other hand, histological and immunological proof illustrate that subclinical inflammation occurs during the 

earliest stages of acne. The upregulation of inflammatory mediators (IL-1, CD3+, CD4+, macrophages) in uninvolved skin and the 

activity of IL-1 in the open, previously considered "non-inflammatory," acne provides evidence for this [71]. It is known that these 

inflammatory procedures are involved before the hyperkeratinization procedure in pimples, proving that pimples are eventually a 

chronic, inflammatory disease [72]. Numerous factors and the bacterium P. acnes stimulating toll-like receptor 2 (TLR2), varied 

sebum component, and disturbance of the oxidant/antioxidant ratio in skin surface lipids are thought to activate inflammatory 

mediators [10,20]. P. acnes is not required to develop acne inflammation, implying that sebaceous glands play a critical role in 

initiating inflammatory events in pimples [73].  

Acne lesions are thought to form due to changes in the lipid component of sebum. Lipoperoxides, especially those made when 

squalene breaks down, may be condemned [74]. According to one study, lipoperoxides are found in essentially higher combinations 

in the pimples of acne patients than in vigorous dermis [75]. Lipoperoxides inhibit keratinocyte proliferation and increase pro-

inflammatory cytokine release [76]. They are also ligands for PPARy, a nuclear hormone receptor that, as previously referred, 

simplifies androgen-induced comedone evolution [75]. A cytokine mRNA study exposed significantly increased degrees of tumour 
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necrosis factor- (TNF-) and interleukins in facial acne lesions. IL-8 levels, in particular, were found to be 3000-fold higher in acne 

lesions than in uninvolved skin [76]. Eventually, another research discovered that DHT could increase TNF- and IL-6 levels in 

initial scalp sebocyte cultures [76]. This indicates that androgens have direct inflammatory effects in addition to influencing 

sebogenesis [69, 70, 76]. 

D. Extracellular Dopamine and Retinoids  

Retinoids are vitamin A-derived retinoic acid receptors agonists (RAR-, RAR-, RAR-) [77]. Retinoic acid receptors form a 

homo/hetero-dimer when the ligand is bound. To initiate gene transcription, this dimer complex interacts with nuclear responsive 

elements RARE (retinoic acid response element) or RXRE (retinoid X receptor response element). As previously noted, EDCs are 

implicated in every aspect of nuclear hormone receptor activation [78]. Certain EDCs may act as an agonist, antagonist, or recruiter 

of retinoic acid receptor coregulators, either boosting or interfering with acne treatment. Because the efficacy of topical retinoids is 

dose-dependent, the possibility of exogenous chemicals interfering with the therapeutic reaction exists [79]. 

E. Endocrine Disrupting Compounds (EDCs) and Hormonal Therapies 

Owing to their anti-androgenic and anti-inflammatory effects, combined oral contraceptives (COCs), including estrogen, are 

advised as an acne’s second-line therapy for women [80-82]. COCs inhibit androgen synthesis, inhibit the AR, inhibit 5-alpha 

reductase activity, and increase sex-hormone-binding globulin (SHBG) levels— result in decreased androgen levels in the blood 

[80]. Spironolactone, an AR antagonist, is likewise occasionally taken off-label and is helpful for woman acne individuals and 

teenagers with polycystic ovarian syndrome [83]. As previously noted, various EDCs have been shown to connect with various 

hormonal pathways, containing those involving androgens, estrogens, IGF-1, and CRH/cortisol [84]. Oral contraceptives and 

testosterone antagonists both target these similar mechanisms [80]. This is critical to keep in mind when discussing acne treatment, 

as there may be direct antagonistic consequences between androgenic EDCs and Spironolactone, for instance, which could 

jeopardize therapy efficacy [85]. 

F. Conclusion 

Over the last century, the continuous industrialisation of civilisation has increased human exposure to a diverse array of 

exogenous substances. As previously stated, several of these chemicals are endocrine disruptors and bioaccumulate to such a degree 

in humans that they impair endogenous hormone signalling. EDC exposure has been connected with the aetiology of cancer, 

reproducing problems, cardiovascular and pulmonary illness, metabolic disorder, and other tumours in many experimental, clinical, 

and epidemiological research. Thus, risk evaluation of EDC exposure is crucial for disease burden reduction, particularly during 

critical developmental periods.  

Hormones have a crucial role in the pathogenesis of acne vulgaris, and this assessment looked at the relationship between EDC 

exposure and acne. Indeed, as previously demonstrated, EDCs alter various critical endogenous hormonal pathways in acne, 

including those mediated by androgens, estrogens, IGF-1, and CRH/cortisol. A significant component of convergence is the 

lipogenic and inflammatory mediators released by hormones and cytokines implicated in acne and observed in response to EDC 

exposure. EDCs are also likely to interact with hormonal acne medicines, making it crucial to evaluate if chronic EDC exposure 

hinders the efficacy of androgen and retinoid-based therapy in acne cases.  

Examining the link between EDCs and acne vulgaris will reveal novel therapeutic approaches. The finding that phytoestrogens 

(genistein and resveratrol) can counteract the lipogenic and sebocyte growth-advocating effects of androgens and PPARy advocates 

that plant-rich diets will aid acne cases and will have capability for a condition control strategy. There are numerous researches 

demonstrated that a low-glycemic, plant-rich diet can alleviate inflammatory acne [89,90,91,92], and it has been postulated that the 

therapeutic benefits of food are considered by changes in PPARy, IGF-1, and androgen signalling [90].  

Provided the proof establishing a link between EDCs' hormone signalling pathways and acne, there is adequate factor for concern 

to justify confining these agents' risk to patients with acne. The mounting proof that even low dose individual risk may be hazardous, 

strategies for acne care should address minimising thematic and systemic risk to drugs realized to react with estrogen, androgen, 

and cortisol signalling. Clinicians and acne patients must communicate effectively, which may involve various ways to prevent 

exposure and promote lifestyle modifications. The following section contains specific guidelines for physicians to assist them in 

counselling patients on how to abstain from EDCs in daily life.  
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Further elucidation of the link between EDC exposure and the development of acne vulgaris will require examining EDC exposure 

in individuals with acne vulgaris. Additional genomic studies studying the genes involved in acne progression and their interactions 

with EDC pathways may aid in elucidating the molecular mechanisms. This should be crucial in determining the efficacy of 

hormonal acne therapy in terms of EDCs to provide the best advice to acne patients regarding exposure minimization. Finally, 

because humans are constantly exposed to mixtures of EDCs that can have additive or synergistic effects, the relationship between 

multi-chemical interactions and acne vulgaris remains uncertain. Nonetheless,the association between acne vulgaris and EDCs in 

this study is expected to promote awareness, stimulate future clinical research, and educate possible protection strategies. 
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