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Introduction 

Acne vulgaris, a common skin condition, has long been 

associated with hormonal factors, particularly androgens. 

Recent exploration suggests an implicit link between acne and 

insulin resistance (IR), a hallmark of metabolic pattern [1]. 

Insulin resistance leads to hyperinsulinemia, which can increase 

androgen product, latterly stimulating sebaceous glands to 

produce redundant sebum [2]. This overproduction of sebum, 

along with blocked pores, can contribute to acne conformation. 

also, insulin resistance is associated with low- grade systemic 

inflammation, which can complicate acne inflexibility by 

promoting seditious pathways. 

Epidemiological studies have demonstrated an advanced 

frequence of acne in individualities with insulin resistance or 

metabolic pattern [3]. Clinical substantiation also supports a 

connection, with cases who show signs of IR frequently passing 

more severe or patient acne. life factors similar as poor diet 

(high glycemic indicator foods) and rotundity farther emulsion 

the relationship between acne and insulin resistance, suggesting 

that managing insulin resistance could profit acne treatment. 

Therapeutically, addressing insulin resistance through 

interventions similar as metformin, which improves insulin 

perceptivity, has shown pledge in acne operation. Salutary 

variations, including low glycemic indicator diets, may also 

reduce both insulin resistance and acne inflexibility [4]. This 

review highlights the need for a holistic approach to acne 

treatment that considers underpinning metabolic health. 

farther exploration is essential to more understand the complex 

relationship between acne and insulin resistance, paving the 

way for further effective, individualized treatment strategies [5]. 

 

 

Pathophysiological Mechanisms Linking Acne and 
Insulin Resistance 

The link between acne and Insulin Resistance (IR) can be 

understood through several interrelated mechanisms involving 

hormonal imbalances, increased sebum product, and 

inflammation. Insulin resistance results in elevated insulin 

situations (hyperinsulinemia), which can stimulate the ovaries and 

adrenal glands to produce further androgens, similar as testosterone 

[6]. These androgens increase the size and exertion of sebaceous 

glands, leading to inordinate sebum product, a crucial factor in acne 

conformation [7]. The redundant sebum can clog pores, creating a 

terrain conducive to the growth of Propionibacterium acnes (the 

bacterium intertwined in acne), performing in inflammation and 

the development of acne lesions [8, 9]. 

also, insulin resistance is associated with increased 

situations of systemic inflammation [10]. Elevated insulin can 

promote the release of pro-inflammatory cytokines, which 

complicate the seditious element of acne [11]. This habitual, 

low- grade inflammation contributes to the continuity and 

inflexibility of acne. 

farther, salutary factors associated with insulin resistance, 

similar as a high- glycemic indicator diet, can worsen both 

insulin perceptivity and acne [12]. A diet rich in reused sugars 

and meliorated carbohydrates can spike insulin situations, 

further aggravating hyperinsulinemia and driving acne flare- 

ups [13]. therefore, the combined goods of hormonal 

imbalance, increased sebum product, and systemic 

inflammation form the core pathophysiological mechanisms 

that link insulin resistance to acne development (Table 1). 
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ABSTRACT 

Acne vulgaris is a common dermatological condition with multifactorial origins, including hormonal 

and seditious factors. Recent studies suggest a implicit link between acne and insulin resistance (IR),  

a condition constantly associated with metabolic pattern. This review explores the 

pathophysiological mechanisms connecting insulin resistance to acne development. Elevated insulin 

situations, frequently a result of insulin resistance, can increase androgen product, leading to 

increased sebaceous gland exertion and sebum product, crucial factors in acne conformation. also, 

insulin resistance may contribute to systemic inflammation, aggravating acne symptoms. 

Epidemiological studies and clinical trials have shown a correlation between insulin resistance labels 

and acne inflexibility, particularly in individualities with metabolic pattern. Therapeutically, 

addressing insulin resistance through salutary interventions, pharmacological treatments like 

metformin, and life variations may help ameliorate both conditions. This review highlights the 

significance of considering metabolic health in acne operation and discusses unborn exploration 

directions to more understand this connection and optimize treatment strategies. 
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Table 1. Pathophysiological Mechanisms Linking Acne and Insulin Resistance 

 

Mechanism Description Role in Acne Development Potential Impact of Insulin Resistance 

Increased 

Androgen 

Production 

Insulin resistance often leads to 

increased androgen levels, such as 

testosterone. 

Androgens stimulate sebaceous 

gland activity, leading to excess 

sebum production. 

Higher androgen levels contribute to acne 

formation by increasing sebum 

production. 

Hyperinsulinemia Elevated insulin levels due to 

resistance can lead to increased 

circulating insulin. 

Insulin acts as a mitogen for 

sebocytes, promoting excessive 

sebum production. 

Hyperinsulinemia exacerbates acne by 

promoting sebocyte proliferation and 

inflammation. 

Activation of 

mTOR Pathway 

 

Inflammatory 

Cytokines 

 

 

Altered Skin 

Barrier Function 

 

Increased Glycemic 

Load and Diet 

 
Dysregulated 

Sebaceous Gland 

Activity 

Insulin resistance can activate the 

mTOR (mechanistic target of 

rapamycin) signaling pathway. 

Insulin resistance is associated 

with low-grade chronic 

inflammation. 

 
Insulin resistance can impair skin 

barrier function, leading to 

increased skin permeability. 

Diets high in refined sugars and 

carbohydrates can worsen insulin 

resistance. 

Insulin resistance increases the 

sensitivity of sebaceous glands to 

hormones. 

mTOR stimulates sebocyte 

proliferation and lipogenesis, 

leading to acne development. 

Inflammation contributes to the 

formation of inflammatory acne 

lesions (e.g., pustules, cysts). 

 
Impaired skin barrier allows 

greater bacterial colonization and 

inflammation, contributing to acne. 

High glycemic load diets can 

increase sebum production and 

inflammation in the skin. 

Increased sebum production and 

changes in sebum composition lead 

to clogged pores and acne. 

Insulin resistance triggers the mTOR 

pathway, enhancing sebaceous gland 

activity and contributing to acne. 

Elevated cytokines (such as IL-6 and 

TNF-α) in insulin resistance can lead to 

acne flare-ups and exacerbate 

inflammation in the skin. 

Insulin resistance may weaken the skin’s 

ability to protect against external irritants, 

enhancing acne formation. 

Diet-induced insulin resistance 

exacerbates acne through hormonal and 

metabolic disruptions. 

Insulin resistance enhances sebaceous 

gland activity and the risk of clogged 

pores, which worsens acne. 
 

 

 

Remedial Counteraccusations 

Addressing insulin resistance (IR) in cases with acne could offer 

a more effective and holistic treatment approach. Insulin 

resistance is nearly linked to hormonal imbalances, which 

complicate acne, particularly through increased androgen 

situations and inordinate sebum product. thus, remedial 

strategies targeting insulin perceptivity may ameliorate both 

acne and underpinning metabolic conditions [14]. 

Salutary Interventions Low glycemic indicator (GI) diets, 

which minimize insulin harpoons, have shown pledge in 

reducing acne inflexibility [15]. These diets can help ameliorate 

insulin perceptivity, potentially dwindling the seditious 

response and hormonal imbalances that contribute to acne. 

Pharmacological Treatments specifics similar as 

metformin, generally used to treat type 2 diabetes, may be 

salutary for acne cases with insulin resistance [16]. By 

perfecting insulin perceptivity, metformin can help lower 

androgen product and reduce sebaceous gland exertion. also, 

oral contraceptives that regulate androgens are frequently 

specified to manage hormone- related acne in ladies. 

life variations Exercise, weight loss, and stress operation 

can all help ameliorate insulin perceptivity and reduce both 

acne and metabolic pitfalls [17]. Integrating these changes into 

treatment plans may offer long- term benefits for cases suffering 

from acne and insulin resistance. 

A multifaceted treatment strategy that includes salutary, 

pharmacological, and life interventions can help manage both 

conditions contemporaneously, leading to better clinical issues 

[18]. 

Future Directions 

Exploring the link between acne and insulin resistance (IR) 

offers promising avenues for unborn exploration and treatment 

strategies. Several crucial areas warrant farther disquisition 

• Mechanistic Studies More exploration is demanded to 

completely interpret the molecular pathways connecting 

insulin resistance to acne. Understanding how 

hyperinsulinemia, androgen product, and inflammation 

interact at the cellular position could uncover new remedial 

targets for acne treatment. 

• Longitudinal Studies Long- term studies tracking insulin 

resistance and acne progression are essential to establish 

unproductive connections. These studies could help 

determine whether treating insulin resistance can help or 

reduce the inflexibility of acne over time. 

• Personalized Medicine Developing substantiated treatment 

approaches grounded on an existent's metabolic and 

hormonal profile could optimize acne operation. 

Biomarker- driven strategies might allow clinicians to 

identify cases who would profit utmost from insulin- 

sensitizing curatives or salutary interventions. 

• Diet and Gut Microbiome probing the part of diet, 

especially low glycemic indicator diets, and the gut 

microbiome in modulating insulin resistance and acne may 

give new, non-pharmacological approaches to treatment 

Conclusion 

The emerging link between acne and insulin resistance 

highlights the importance of addressing metabolic health when 
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managing acne, especially in patients with hormonal 

imbalances or metabolic syndrome. Insulin resistance 

contributes to acne through mechanisms such as increased 

androgen production, excess sebum secretion, and systemic 

inflammation. Therapeutic strategies aimed at improving 

insulin sensitivity—such as dietary interventions, 

pharmacological treatments like metformin, and lifestyle 

modifications—show promise in reducing both acne severity 

and metabolic risk factors. A comprehensive, individualized 

approach to acne treatment that incorporates insulin resistance 

management could lead to more effective and lasting outcomes. 
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