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Acne vulgaris is an inflammatory and multifactorial 
skin disease involving the sebaceous gland and the 
skin microbiome. Different exposome factors, inclu-
ding hormonal and family factors, have been suggested 
to influence acne. Obesity is an increasingly observed 
condition worldwide, and is considered as a public 
health problem by the World Health Organization. 
Recently, a high body mass index has been identified 
as an acne severity risk factor in adolescents. A group 
of 5 dermatologists from different institutions and pri-
vate practices from France involved in the research 
and clinical fields of acne analysed recent literature on 
“obesity and acne” focusing on epidemiology, the pat-
hogenesis of acne and obesity, as well as the manage-
ment of acne in obese patients. The authors selected, 
prior to their discussion in November and December 
2024 and again in March 2025, and discussed 52 artic-
les concerning acne and obesity published since 2000 
and available from the PubMed database. The authors 
agreed that, considering these common metabolic fea-
tures, managing both acne and obesity in parallel and 
helping patients through a global approach including 
dermatological, endocrinal, psychological and nutri-
tion, as well as lifestyle support is mandatory, and may 
allow for the improvement of both acne and obesity. 
Moreover, in order to allow dermatologists to manage 
acne in obese patients in the most efficient way, the 
authors developed and propose a decision tree. The 
authors consider that acne in obese patients is not a 
fatality, and taking care of acne should not be conside-
red an isolated task in this specific patient population. 
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Acne vulgaris (acne) is a chronic and inflammatory 
disease of the pilosebaceous follicle. The sebaceous 

gland and the skin microbiome play a crucial role in its 
evolution. Different exposome factors, including hormonal 
and family factors, have been suggested to condition its 
severity and management (1). Epidemiological and basic 
scientific studies have shown that acne is frequently asso-

ciated with comorbidities that modulate its severity and 
evolution, requiring a holistic management approach (2). 

Being overweight in adults has been defined as having 
a BMI between 25 and 29.9 kg/m², and being obese cor-
responds to having a BMI above 30 kg/m² (3). The World 
Health Organization reported that in 2016 more than 1.9 
billion adults were overweight and, of these, over 650 
million were obese. As a result, obesity has become a 
major public health problem worldwide, contributing to 
cardiovascular and cerebrovascular disease, diabetes, and 
hypertension (4). Moreover, obesity was highlighted as 
increasing the risk of acne, with a high BMI being a risk 
factor for acne severity in adolescents (5).

Within this context, recently published data and expert 
experience in the domain of acne will help to increase 
the understanding of the link between acne and obesity, 
and their impact on the management of acne. To allow 
dermatologists to manage acne in obese patients in the 
most efficient way, a decision tree is proposed.

MATERIAL AND METHODS

A group of 5 dermatologists from different institutions 
and private practices from France involved in the 
research and clinical fields of acne analysed recent lite-
rature on “obesity and acne” focusing on epidemiology, 
the pathogenesis of acne and obesity, as well as the 
management of acne in obese patients. 

The authors selected, prior to their discussion in 
November and December 2024 and again in March 2025, 
and discussed 52 articles, primarily in English language 
of any size, including original articles and reviews con-
cerning acne and obesity published since 2000 and avai-
lable from the PubMed data base. Key words included 
different combinations of the following: acne, obesity, 
comorbidities, skin, microbiome, hormones, polycystic 
(PCOS) syndrome, metabolic syndrome (MetS).

SIGNIFICANCE
•	A relationship between acne and obesity exists.

•	 �In addition to adapted treatment, management of acne 
in obese patients needs specific lifestyle, nutritional, and 
psychological help.

•	 �Practical and easy to-follow treatment recommendations 
for acne in obese patients are proposed.

https://creativecommons.org/licenses/by-nc/4.0/
mailto:brigitte.dreno@atlanmed.fr
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Based on analysed literature data and on their own 
experience, the experts developed an acne management 
decision tree for obese patients. 

RESULTS

Shared physiopathology features of acne and obesity

In acne, quantitative and qualitative modifications of 
sebum induce a dysbiosis of the skin microbiome, cha-
racterized by the loss of diversity of Cutibacterium acnes 
(C. acnes) phylotypes. Phylotype 1A1 becomes the pre-
dominant phylotype, characterized by a virulent profile. 
However, acne is not associated with a proliferation of C. 
acnes. The loss of diversity of phylotypes activates the 
innate immunity with the secretion of cytokines, mainly 
I IL-8, IL-17, TNF, IL-1, and MMPs by keratinocytes 
and sebocytes, resulting in the development of both 
retentional and inflammatory lesions (6).

Acne is a multi-gene and multi-target disease (7). 
RETN-420 and IL6-572 gene polymorphisms are clo-
sely related to acne susceptibility, and RETN-420G and 
IL6-572C alleles increase the risk of acne (8). These 
2 gene polymorphisms also cause metabolic diseases 
including obesity and type 2 diabetes, as well as cardio-
vascular diseases and cancer (9, 10). In addition, tumour 
necrosis factor (TNF)-α rs1800629 (308 G/A) has been 
associated with obesity and has been shown to increase 
susceptibility to acne (11). In obese subjects, adipose 
tissues secrete pro-inflammatory cytokines including 
TNF-α and interleukins. As a result, this chronic systemic 
inflammation may trigger inflammation in acne, and thus 
worsen the condition.

Rapamycin complex 1 (mTORC1) is involved in the 
onset and development of metabolic diseases including 
obesity in inducing lipid synthesis by activating the 
transcription factor sterol regulatory element-binding 
protein 1 (SREBP1), which also plays a role in acne 
(12). In acne, mTORC1 stimulates the expression of the 
peroxisome proliferator-activated receptor-γ (PPARγ) 
and sterol response element binding protein-1c (SREBP-
1c), triggering the production of sebum. Moreover, 
SREBP-1c upregulates stearoyl-CoA- and Δ6-desaturase, 
increasing the proportion of monounsaturated fatty acids 
in sebum triglycerides. Finally, hyperseborrhoea and 
dysseborrhoea promote C. acnes overgrowth and biofilm 
formation (13).

Obesity impacts the innate immune function of the 
white adipose tissue that plays a key role in the differen-
tiation of Th17 cells. In obese compared with non-obese 
subjects, the number of T-helper (Th) 17 cells in the 
adipose tissue increases with the Th17 cell signalling 
pathway, which is also known to be involved in the acne 
pathway (14).

Obesity is frequently accompanied by insulin resis-
tance, leading to elevated insulin levels (15). Hyperin-

sulinemia has been reported to stimulate androgen 
production and increase the bioavailability of insulin-
like growth factor 1 (IGF-1), both of which enhance 
sebaceous gland activity and keratinocyte proliferation, 
contributing to acne development (16). 

Nutrition, including high sugar, carbohydrate, and high 
dairy intake, triggers both acne and obesity (12). While 
genetic or family factors may impact acne and obesity 
differently, nutritional factors increase insulin and IGF-1 
levels, leading to an over-activation of mTORC1 signal-
ling, resulting in acne, insulin resistance, and an increased 
BMI (12, 17) as already described above.

Obese and overweight individuals may produce higher 
androgen levels, which may also trigger sebum produc-
tion and, potentially, the formation of acne lesions (18).

Another hypothesis claims that the link between acne 
and obesity is modulated by increased concentrations of 
oxidative stress markers, observed for both conditions. 
An increased level of reactive oxygen species damages 
cellular components and triggers inflammation, promo-
ting acne and obesity (19).

Dysbiosis of the skin microbiome may be frequently 
observed in obese patients, which can play a role in the 
chronic evolution of the inflammatory lesions that are 
frequent in acne patients (20).

Research currently investigates the relationship bet-
ween acne and the gut microbiota (21). Available data 
suggest a potential link between Western diet, a risk 
factor of obesity, and dysbiosis leading to an increased 
sebogenesis, providing an optimal environment for the 
development of C. acnes and a low bacterial diversity 
in the gut microbiota of the Western urban industria-
lized population (22, 23). Moreover, dysbiosis of the 
gut microbiota induces inflammation, oxidative stress, 
substance P secretion, decreases insulin sensitivity, and 
triggers excessive sebum production. All can be obser-
ved in both acne and obesity (24). Fig. 1 shows shared 
physiopathology features between acne and obesity.

Relationship between acne and BMI

Four studies and reviews reported that acne severity may 
worsen with an increasing BMI (25–28). However, these 
findings were contradicted by data from 2 studies which 
report that acne is not correlated with an increased BMI 
(29, 30). Despite these contradictory data, a relationship 
between acne severity and a high BMI may potentially 
exist. However, no specific acne profile of acne associa-
ted with obesity has been demonstrated. 

Acne and obesity as comorbidities

Acne and obesity are frequently observed comorbidities 
in MetS and PCOS patients. Prior to any decision to treat 
acne, MetS or PCOS, this should always be confirmed, 
as it allows practitioners to choose the correct global 
management of patients (31).

http://medicaljournalssweden.se/actadv
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Metabolic syndrome. MetS is characterized by a range 
of metabolic risk factors, including central obesity, 
dyslipidaemia, impaired glucose metabolism, elevated 
blood pressure, and low levels of high-density lipoprotein 
cholesterol (HDL-c), associated with chronic low-grade 
systemic inflammation (32).

MetS is diagnosed according to the International 
Diabetes Federation (IDF) and includes central obesity 
(waist circumference criteria), plus 2 of the following: 
elevated triglycerides, reduced HDL-cholesterol, hyper-
tension, or elevated fasting glucose (≥ 100 mg/dL or 
diagnosed diabetes) (32).
Polycystic ovary syndrome (PCOS). While acne and 
obesity may have common causes in both males and 
females, in females they can be clinical signs of PCOS 
(33). PCOS is a heterogeneous, reproductive endocrine 
disorder that is characterized by hyperandrogenism, 
hirsutism, oligo-anovulation, and metabolic abnorma-
lities (34). Symptoms may vary throughout the life of 
the patient. PCOS is one of the most common endocrine 
disorders among reproductive-aged women, affecting 
10–15% of this population in whom it is frequently 
accompanied by insulin resistance and increased car-
diovascular risk (35).

To diagnose PCOS, use of the modified Rotterdam 
criteria is recommended (36). PCOS may be confirmed 
if any 2 of the following are confirmed: (i) clinical or 
biochemical hyperandrogenism, (ii) evidence of oligo-
anovulation, (iii) polycystic appearing-ovarian morp-
hology on ultrasound, with exclusion of other relevant 
disorders.

Early identification of menstrual irregularities or 
hyperandrogenic signs may help to prevent PCOS and 
PCOS-related comorbidities.

Acne treatment in obese patients
We hereafter propose an algorithm for the management 
of acne in obese patients.

Induction step. The management of acne in obese 
patients requires a personalized therapy strategy. This 
strategy may be grounded in a structured algorithm 
based on a stratification of the BMI, acne type, and the 
presence or not of MetS or PCOS. The dermatologist 
may prescribe specific blood tests (lipides, insulin, as 
well as hormonal markers) that confirm these metabolic 
diseases. Moreover, a longitudinal follow-up including 
lifestyle (nutrition and exercise) changes may allow for 
the improvement of both acne and obesity. Acne severity 
should be assessed using current assessment tools that 
were specifically developed for daily clinical practice, 
including ECLA, GEA, AFAST, and TRASS (37–40). 
Fig. 2 proposes a decision pathway for obese patients 
consulting for acne.

In patients with a BMI below 30 kg/m² and without 
metabolic comorbidities, acne management should 
always follow conventional acne guidelines, without 
modifying them. In patients with a BMI of at least 
30kg / m², or in patients with clinically diagnosed PCOS 
or diabetes, we recommend systematic metabolic screen-
ing, including HbA1c, fasting glucose, and lipid profile, 
prior to any prescription. 

Fig. 1. Shared physiopathology between acne and obesity. IGF1: insulin-like growth factor 1; mTORC1: mammalian target of rapamycin complex 1; 
SREBP: sterol regulatory element-binding protein; PPAR: peroxisome proliferator-activated receptor.

http://medicaljournalssweden.se/actadv
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In obese patients with mild acne, the use of topical 
treatment remains first choice. These treatments include 
retinoids and benzoyl peroxide.

We recommend an early use of systemic treatments 
for moderate to severe inflammatory acne forms. In 
obese patients, standard dosing recommendations for 
both cyclins and isotretinoin should be maintained. To 
date, there is no scientific ratio to increase doses and, 
therefore, in order to avoid resistance of C. acnes to 
cyclins, the daily treatment dose of oral cyclins and 
total duration should respect treatment indications as 
per guidelines (41). Doxycycline should be prescribed 
at 100 mg once daily, without a dose escalation. When 
prescribing isotretinoin (2 mg/kg), current treatment 
and dose recommendations should be followed (42). 
Treatment with oral isotretinoin should always be 
accompanied by regular dosing of triglycerides and 
assessment of cholesterol levels, to avoid systemic side 
effects related to treatment.

Truncal acne may be more frequently observed in 
obese patients (25, 28). Topical retinoids that have been 
approved for the treatment of truncal acne, such as tri-
farotene, could be of interest as first-intention treatment 
(43). In women with diagnosed PCOS, metformin should 
be considered to treat acne, based on the advice of an 
endocrinologist. Metformin is an insulin-sensitizing 
agent, indicated to treat PCOS in overweight or obese 
women (36) Metformin reduces insulin resistance, 
as well as circulating androgen levels, and can thus 
indirectly contribute to reduce acne. Moreover, low-

androgenic oral contraceptives may improve acne in 
patients with PCOS. 

Due to its anti-androgen potential, spironolactone at 
low doses (i.e., 100–150 mg/day) may be indicated as an 
alternative to oral isotretinoin and oral cyclins as first-line 
treatment in women with peripheral hyperandrogenism 
(44). However, currently, there are no published data to 
support the increase of spironolactone in obese patients. 

Long-term management. Long-term monitoring 
of acne in obese patients should include, at baseline, 
the assessment of BMI and blood pressure, as well as 
blood testing of HbA1c, fasting glucose, lipid panel, 
anti-Müllerian hormone, if PCOS is suspected, as well 
as lifestyle (i.e., diet, exercise) recommendations (45). 
Dietary adjustments should always be part of a global 
management strategy alongside dermatological treat-
ment. A low-glycaemic load diet reduces acne severity 
by modulating insulin and IGF-1 levels (46). Therefore, 
nutritional interventions that target insulin resistance 
can be especially beneficial in overweight and obese 
patients, contributing to both acne improvement and 
metabolic health. Obese acne patients should also be 
advised to reduce high-glycaemic index foods (such as 
sugary drinks, white bread, processed foods) and should 
be encouraged to consume fibre-rich vegetables, whole-
grain bread, and healthy lipids (47). Dairy products that 
exacerbate acne through IGF-1 pathways, especially 
skimmed milk, should also be limited (13).
Follow up management. Currently, there are no specific 
recommendations for the follow-up of acne treatment 

Fig. 2. Proposed treatment pathway for obese patients consulting for acne. All treatment decisions should include adjuvant adapted skin 
care including the use of specific cleansers and moisturizing creams. Moreover, patients should be advised to avoid exfoliation, masks, scrubs, and 
essential oils.

http://medicaljournalssweden.se/actadv
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in obese patients. Therefore we propose the following 
follow-up management.

After 3 months of treatment, acne severity should be 
reassessed. Moreover, blood lipid and liver enzyme levels 
should be tested, especially if the patient has received 
or continues to receive systemic acne treatments (e.g., 
isotretinoin). The patient’s lifestyle should be verified 
and modifications initiated, if necessary. 

Every 6 months, metabolic parameters should be tested 
and lifestyle modifications adjusted. In addition, we 
propose an annual follow-up that includes, in addition 
to the assessments made every 6 months, screening for 
MetS, especially in patients with persistent acne or with 
a BMI that has increased despite management.

Contraception in obese patients does not differ from 
that of the general acne patient population. Combined 
oral contraceptives (COCs) containing low-androgenic 
progestins (e.g., drospirenone, desogestrel) should 
always be preferred, as they offer a synergistic anti-
androgen effect, which is beneficial for acne control, 
while progesterone-only contraceptive methods are not 
recommended due to their potential to worsen acne (48).

Adjuvant management

To rebalance the natural skin barrier, reduce dysbiosis, 
and restore the commensal diversity of the skin micro-
biome of both the face and trunk, the use of specific 
dermocosmetic cleansers that respect the natural skin 
pH of 5 should be favoured over soap bars and other 
unsuitable skin cleansers (i.e., those containing perfume) 
(49). Non-comedogenic moisturisers should be applied 
in the morning. Exfoliation, masks, scrubs, and essen-
tial oils should be avoided, as they increase dysbiosis. 

Table I provides a summarized take-away regarding gui-
dance tasks for the proposed holistic acne management 
approach in obese patients

DISCUSSION

Acne is one of the most frequently observed skin diseases 
worldwide affecting all ages, genders, and phototypes 
(2). While the link between acne severity and obesity is 
still not completely confirmed, several indicators signal 
some mutual disease pathways. 

Considering these common metabolic features, mana-
ging both acne and obesity in parallel and helping patients 
through a global approach is mandatory, and may allow 
for the improvement of both acne and obesity. This 
approach consists not only in providing medical care for 
their diseases by prescribing the most suitable treatments 
according to the severity of their acne and obesity, but 
also by providing psychological, endocrinological, and 
psychological support, as well as motivating the patient 
to do regular physical exercise and follow a suitable diet. 
Even if lifestyle changes may not help to directly cure 
acne or obesity, they may help to stimulate the patients’ 
metabolism and improve their physical and mental well-
being, and thus encourage them to take care of their acne 
and obesity.

Moreover, supplementation with probiotics such as 
Lactobacillus and Bifidobacterium may be beneficial 
in both acne and obesity (50, 51). Kwon et al. showed 
that the generation of regulatory dendritic cells and 
CD4+Foxp3+ T cells by probiotics administration sup-
pressed immune disorders through the enrichment of 
CD4(+)Foxp3(+) Tregs in the inflamed regions (52).

Acne in obese patients is not a fatality, and taking care 
of acne should not be considered an isolated task in this 
specific patient population. 
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