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Abstract

Acne vulgaris is increasingly associated with endocrine signaling influenced by dietary patterns, particularly a Western diet
(WD), which is linked to elevated Insulin-Like Growth Factor-1 (IGF-1) levels. IGF-1 plays a central role in acne pathogenesis
by promoting lipogenesis, sebocyte growth, androgen synthesis, and keratinocyte proliferation. In contrast, adherence to a
Mediterranean Diet (MD), characterized by low glycemic index foods, rich in antioxidants and anti-inflammatory compounds,
has been shown to modulate IGF-1 levels and reduce acne severity. This comparative trial investigated the relationship between
the MD, IGF-1 serum levels, and acne severity during treatment in 52 participants with mild-to-severe acne. Acne severity was
assessed using the Global Acne Grading System (GAGS), while adherence to the MD was evaluated using the PREDIMED
questionnaire.

Results revealed a statistically significant reduction in IGF-1 levels among participants following this dietary model compared
to those adhering to the WD, particularly in patients with severe acne treated with isotretinoin. These findings suggest a potential
synergistic effect between isotretinoin and the MD, enhancing therapeutic outcomes by reducing IGF-1 levels and inflammation.
The study underscores the importance of dietary recommendations as part of acne management strategies. Adopting such a diet
not only reduces acne severity but also supports hormonal balance and skin health, highlighting its role as a complementary
intervention to conventional treatments for acne vulgaris.
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Introduction

In recent years, a notable link has been identified between the
development of acne vulgaris and the endocrine signaling affected
by a Western diet (WD) [1]. At the heart of this connection
is the crucial role attributed to Insulin-Like Growth Factor-1
(IGF-1) [2]. This molecule stimulates lipogenesis in sebaceous
glands, sebocyte growth, androgen synthesis, and promotes the
proliferation of keratinocytes through the activation of its receptor
[3]. The regulation of IGF-1 by diet is not fully understood, but
several randomized controlled trials have suggested that following
a Mediterranean Diet (MD) may reduce the biological activity
of IGF-1 [4-7]. This dietary pattern emphasizes healthy foods
such as whole grains, fruits, vegetables, seafood, beans, and
nuts. Barrea et al. suggest that low adherence to the MD could
promote ad inflammatory state in acne patients; notably, they
found that a PREvencion con Dleta MEDiterranea (PREDIMED,
a questionnaire used to evaluate adherence to the MD) score of <
9, predicted higher Global Acne Grading System (GAGS) scores
[6,8]. The idea is that body composition and diet could serve as
indicators of the clinical severity of acne and chronic inflammation.
Furthermore, adherence to the MD seems to be inversely related
to the severity of acne. Therefore, increasing the intake of foods
typical of this diet could offer potential benefits for individuals
with acne vulgaris. These findings highlight the importance
of dietary interventions in the comprehensive management of
acne, providing a promising approach to reduce its severity and
associated inflammatory responses [9-11].

Materials and Methods

The aim of this comparative trial was to evaluate the association
between the MD and IGF-1 in acne patients, as well as the role
of diet on IGF-1 serum levels across different grades of acne
severity during treatment. Exclusion criteria were: overweight,
underweight, presence of endocrinological pathologies or other
diseases or medications that could interfere with IGF-1. The severity
of acne vulgaris was evaluated by 2 different dermatologists with
experience in acne vulgaris using the GAGS scores, one of the
commonest tools used in clinical practice to evaluate acne severity.
It considers the involvement of six locations (5 for the face and
one for the chest/upper back), each of which has a multiplication
factor (Right cheek = 2, Forehead = 2, Left Cheek =2, Chin = 1,
Nose = 1, Chest and Upper back = 3). A second multiplication
factor is given according to the type of lesions of each region (No
lesion =0, One comedone = 1, Papule=2, One pustule = 3, One
nodule = 4). The sum of scores multiplied by the multiplication
factors gives 6 different local scores, the sum of local scores
gives the global score (0-52). The severity is graded as mild if
the score was 1-18, moderate with scores form 19-30, severe with
scores form 31-38, and as very severe if the score is more than

38 [12]. Every participant was treated according to the clinical
European Dermatology Forum guidelines based on acne severity
[13]. Specifically, patients with mild acne (GAGS <18) received
Clindamycin 10 mg/g + tretinoin 0.25 g gel for 3 months; the ones
with moderate acne (GAGS 19-30) received oral lymecycline 300
mg + topical benzoyl peroxide 5% gel for 3 months and those
with severe acne (GAGS >31) received Isotretinoin 0,5 mg/kg/
day for 8 months (total cumulative dose: 120 mg/kg). None of the
participants had a GAGS score exceeding 38. Each participant
underwent clinical evaluation by two different dermatologists at
three medical examinations: TO (initial visit), T1 (after one month
of treatment), and T2 (end of treatment, after three months for
mild and moderate acne patients, and after eight months for severe
acne patients). For patients with severe acne, follow-up occurred
every 2 months for a total of 8 months. During each examination
the GAGS score was assessed. Adherence to the Mediterranean
Diet (MD) was also evaluated using PREDIMED, a validated
14-item questionnaire where each item is scored either one or
zero, resulting in a total score ranging from zero to 14 points [8].
Participants were then categorized into two groups: 0-5, indicating
low adherence thus corresponding to the Western Diet Group
(WD-Group); and 6-14, classified as the Mediterranean Diet
Group (MD-Group). The questionnaire was considered valid only
if all 14 items were completed. Blood samples were collected from
each participant after fasting during TO and T2 to assess IGF-1
levels. To minimize variability, all samples were analyzed on the
same day using identical kits. Subsequently, IGF-1 levels were
compared between the MD-Group and WD-Group among patients
with mild/moderate acne and severe acne during treatment. The
study adhered to good clinical practice guidelines, and the protocol
was approved by the local ethics committee. Written consent was
obtained from each participant or their guardian (if the participant
was under 18 years of age) before enrollment.

Results

The study population comprised of 52 patients aged 14-30 years
(medium age was 20 + 4,6 years); of which 32 were females and 20
males. 25 patients (48%) had a mild/moderate acne and 27 (52%)
had a severe form. Based on the PREDIMED score, 38 patients
(75%) belonged to the MD-Group while 14 (25%) belonged to
the WD-Group. The higher prevalence of a MD in the population
can be attributed to the participants’ origins, being the majority of
Italian descent.

The evaluation of IGF-1 revealed a statistically significant
difference (P < 0.05) in serum levels between the MD-Group
and the WD-Group (Figure 1). Specifically, among patients with
severe acne treated with isotretinoin, there was a significant
difference (P < 0.05) between those in the MD-Group and those
in the WD-Group. Interestingly, the most pronounced reduction
in IGF-1 levels was observed in patients with severe acne treated
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with isotretinoin who belonged to the WD-Group, highlighting
the drug’s efficacy in controlling IGF-1 levels, particularly in
individuals adhering to a WD.

Figure 1: Mean values and 95% confidence interval (95%-CI) of
IGF-1 levels stratified by the type of Diet (MD group and WD
group) and Acne severity at TO (first visit) and T2 (end of acne
treatment).

Discussion

In recent years, there has been increasing interest in exploring
the relationship between diet and inflammation, prompting
the investigation of innovative approaches using targeted
dietary interventions to manage various types of diseases [14].
Significantly, specific dietary factors such as a high glycemic
index have been linked to a notable proacnegenic effect. Similarly,
dairy consumption may also demonstrate proacnegenic tendencies,
especially in populations where a WD is prevalent [15]. The WD
is characterized by high glycemic foods with low fiber content,
and multiple trials have demonstrated its association with elevated
IGF-1 levels and impaired glycemic control [16].

Conversely, the MD is distinguished by its emphasis on abundant
plant foods such as fruits, vegetables, bread, cereals, legumes,
nuts, and seeds. It typically includes moderate consumption of
fish, poultry, eggs, and dairy products (mainly cheese and yogurt),
and limited intake of red meat. The primary sources of fat and
alcohol in the MD are extra virgin olive oil and wine, which contain
various bioactive phenolic compounds known for their significant
anti-inflammatory properties. Consequently, the MD is rich in
antioxidant and bioactive elements with anti-inflammatory effects
and has a low glycemic index [17-19]. Numerous studies have
indicated that low glycemic index foods play a protective role in
acne vulgaris development, and the adoption of a Western lifestyle
has been linked to an increased prevalence of acne vulgaris [1].

The findings of the present comparative trial underscore the intricate
interplay between diet, specifically the MD, IGF-1 levels, and acne
severity during treatment. The results underscore the significance
of considering dietary patterns in conjunction with therapeutic
interventions for acne management. This study not only reveals a
statistically significant difference in IGF-1 serum levels between
the MD-Group and the WD-Group, but also emphasizes the
persistence of this difference in patients with severe acne who have
undergone isotretinoin treatment. [sotretinoin, a retinol derivative
widely used for severe acne treatment, proves highly effective
despite some tolerable side effects. The results of our study suggest
that the MD may enhance the efficacy of isotretinoin, indicating
a potential synergistic effect. This underlines the importance of
considering dietary patterns alongside therapeutic interventions
in acne management. The observed impact of a MD on IGF-
1 levels further reinforces the role of diet in hormonal balance,
inflammation, and overall skin health, aligning with existing
research in this field [2].

Conclusion

We hypothesize that MD may be the most suitable dietary regimen
for individuals dealing with acne. Our theory centers on the
observable impact of dietary patterns on the inflammatory severity
of acne. Increased adherence to the MD appears to correlate with
reduced acne severity, potentially providing a protective effect in
acne pathogenesis. Furthermore, sticking to the MD seems crucial
in speeding up the clearance of active lesions during treatment,
consistently maintaining its effectiveness by lowering IGF-1
levels. Encouragingly, our findings support integrating dietary
recommendations into the therapeutic approach for individuals
with acne vulgaris, with the MD standing out as a particularly
beneficial dietary pattern. The MD not only shows promise as
a preventive measure to reduce acne incidence but also proves
to be a valuable tool in enhancing the therapeutic outcomes of
treatments used for this condition. This highlights the importance
of incorporating dietary interventions as essential components of
acne management strategies, offering a comprehensive approach
to improve both prevention and treatment results.
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