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ABSTRACT

Although a common condition, acne is a complex
condition that involves chronic inflammation and
hyperkeratosis of the hair follicles, increased sebum
secretion, and colonization of Propionibacterium ac-
nes. Metformin has been found to play a role in acne,
particularly hormonal acne. Our goal is to review the
relevant studies and their results following metformin
administration in patients with acne.
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INTRODUCTION

Acne is a disease of the pilosebaceous unit that
has the highest frequency in adolescence, however it
can persist even into adulthood. Acne affects 33% of
the population between the ages of 15 and 44 In

Received 03 Oct 2019, Accepted 10 Nov 2019
hitps://doi.org/10.31688/ABMU.2019.54.4.20

REsumE

La metformine, joue-t-elle un rdle dans le traitement
de l'acné ?

Bien qu'elle soit courante, I'acné est une maladie com-
plexe qui implique une inflammation chronique et une
hyperkératose des follicules pileux, une sécrétion ac-
crue de sébum et la colonisation de Propionibacterium
acnes. La metformine joue un role dans l'acné, en par-
ticulier 'acné hormonale. Notre objectif est de passer
en revue les études pertinentes et leurs résultats apres
I'administration de metformine.

Mots-clés: acné, metformine, insuline.

the United States, approximately 50 million people
suffer from acne, which can be considered a common
condition?,

Although a common condition, acne is a com-
plex disease that involves chronic inflammation and
hyperkeratosis of the hair follicles, increased sebum
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Polycystic ovary syndrome

Congenital adrenal hyperplasia

Apert syndrome-acrocephalosyndactyly type |

Synovitis-acne-pustulosis-hyperostosis-osteitis syndrom

Acromegaly

Hyperandrogenism, insulin resistance and acanthosis nigricans syndrome

Seborrhea, acne, hirsutism and/or androgenetic alopecia syndrome

Figure 1. Syndromes associated with hormonal imbalances in acne®®.

secretion and colonization of Propionibacterium ac-
nes*. The sebum secretion begins to increase with
the onset of puberty, being in accordance with the
maximum levels of growth hormone and insulin-like
growth factor (IGF-1)’.

A direct correlation was observed between se-
rum IGF-1 levels and the average rate of facial sebum
excretion in post-adolescent individuals with acne,
and serum levels of dehydro-testosterone and dehy-
dro-epiandrosteronate sulfate correlated with serum

levels of IGF-1°.
ASPECTS OF INSULIN IN ACNE

Insulin is structurally similar to the IGF-1 re-
ceptor and binds to it. In very high doses, insulin
regulates GH receptor expression on sebocytes. Also,
insulin stimulates the production of ovarian and ad-
renal androgens, inhibits the production of sex hor-
mone binding globulin (SHBG) in the liver, can act
as a key regulator of lipid biosynthetic enzymes by
stimulating the production of ovarian and adrenal an-
drogens and inhibiting the production of SHBG!!""%,

Although the role of diet in acne is controver-
sial, it has been proposed that with high glycemic
load, plasma insulin concentrations, which regulate
androgen levels, IGF-1 and IGE-binding proteins, pro-
mote irregular tissue growth and improve androgen
synthesis!*. Recent studies have shown that Western
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diets increase the prevalence of acne through three
major compounds identified in acne pathogenesis,
namely: hyperglycemic carbohydrates, milk and dairy
products and saturated fat’’. A new perspective is
emerging on nutrient signaling in vulgar acne, both
through high glycemic load and increased insulin,
IGF-1 and leucine signaling due to dairy protein in-
take>1°,

Smith et al compared the effects of a diet with
a low glycemic index versus a high glycemic index
on acne. The low glycemic group had a significant
decrease in the number of acne lesions, the free an-
drogen index, and a significant increase in insulin
sensitivity and IGFBP-1 compared with the high gly-
cemic diet group!’.

Serum IGF-1 levels increase in polycystic ovary
syndrome and acromegaly!®. Recombinant human
IGF-1 leads to androgenesis and acne. Diets with a
high glycemic index are associated with hyperglyce-
mia, reactive hyperinsulinemia and increased levels
of IGE-1?*?!, Cow’s milk contains active IGF-1 and
IGF-2, which are not destroyed by pasteurization and
due to the structural similarity between bovine IGF-1

and human IGF-1, both bind to human IGF-1R*%.
THE EFFECT OF METFORMIN IN ACNE

Metformin has been found to play a role in acne,
especially hormonal acne?.
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Tan et al conducted a study in Germany, on 188
women suffering from polycystic ovary syndrome.
Underweight, overweight and obese patients received
metformin at a dose between 500 and 1000 mg twice
daily for 6 months; in this study, it was observed the
reduction of acne severity, menstrual cycle regulation,
regulation of insulin resistance and regulation of tes-
tosterone levels**.

Ibafiez et al demonstrated in patients with an-
drogen excess and hyperinsulinemia that a low dose
combination of metformin, pioglitazone and flu-
tamide not only helped reduce acne, but also had
beneficial effects in biochemical parameters such as
hyperinsulinemia, hypercholesterolemia and hyper-
triglyceridemia®.

Fabbrocini et al evaluated metformin as an ad-
junctive treatment to a hypoglycemic diet in patients
with altered metabolic profile, including men aged 17
to 24 years, with acne for at least 1 year, which was
resistant to common therapies. He used two groups,
one with metformin 500mg and adjuvant therapy for
acne and one only with adjuvant therapy for acne.
The metformin group did not report any adverse ef-
fects and there was a significant improvement in acne
and a statistically significant positive correlation for
the HOMAIR level with the metformin group?.

Gabaton et al evaluated metformin as an adju-
vant treatment to lymecycline and adapalene + ben-
zoyl peroxide in patients with moderate to severe
common acne. The mean speed of reduction in the
total number of inflammatory lesions was higher in
the metformin group than in the placebo group (p
<0.05). Systemic adverse events were selflimiting and
included flatulence, headache, diarrhea and epigas-
tric pain?’.

Robinson and Affandi evaluated metformin as
an adjuvant treatment to topical benzoyl peroxide
and oral tetracycline. One group received 850 mg of
metformin daily with 2.5% topical benzoyl peroxide
and oral tetracycline twice daily, the second group
received only 2.5% topical benzoyl peroxide and oral
tetracycline twice daily. The rate of acne improve-
ment was significantly higher in the metformin group
at 66.7% compared to the control group at 43.2% (p
= 0.04). Gastrointestinal symptoms were reported in
31.7% of the metformin group?®.

De Leo et al studied the effects of metformin ad-
ministration on ovulatory function, acne, hirsutism,
hormonal patterns and body weight in adolescent
girls with polycystic ovary syndrome. The study en-
rolled 80 girls (aged 15-18 years), who received 1,700
mg of metformin daily for six months. Acne showed
an improvement in severity after six months of treat
ment, occurred an improvement in the regularity of

the menstrual cycle, with a significant reduction in
testosterone, androstenedione and free testosterone
level, and body mass index was normalized?.

Israni et al studied the effects of metformin on
vulgar acne and other conditions of hyperandrogen-
ism associated with polycystic ovary syndrome in 17
women who were given metformin for three months.
At the end of the three months of treatment, a sig-
nificant decrease (719) of the acne severity scores was
observed?e.

Girls with early puberty and low birth weight
may have elevated serum IGF-1 and insulin resist-
ance, leading to rapid puberty progression and a pre-
disposition to developing polycystic ovary syndrome.
In this category of patients, metformin treatment
prevented the onset of early puberty by 0.4 years and
significantly decreased serum levels of IGF-1, post in-
sulin, DHEAS and testosterone®*2.

Insulin resistance is characterized by decreased
cellular uptake of glucose and normal or increased
serum levels of insulin®*?**, Within the insulin re-
sistance, the intracellular insulin-sensitive glucose
transporter 4 (GLUT4) is significantly reduced.
Hyperinsulinemia and hyperglycemia result in in-
creased GLUT4 cell endocytosis, which results in
decreased glucose uptake. GLUT4 endocytosis is re-
versed by metformin treatment®,

Regarding the adverse effects of metformin ad-
ministration, a longitudinal, interventional study
of 40 patients observed reversible gastrointestinal
adverse reactions in approximately 20% of the par-
ticipants. Adverse reactions consisted of diarrhea,
nausea, abdominal discomfort, anorexia and a me-
tallic taste in the mouth. Adverse reactions were not
severe and were altered by the administration of met-
formin with food, as well as by the administration of
H2 blockers for the first 1 to 2 weeks of metformin
therapy. Only 2 women in the 40 patients had severe
gastrointestinal side effects, with discontinuation of
metformin treatment necessary’.

CONCLUSIONS

Metformin can be an effective and safe adjuvant
treatment in the treatment of moderate to severe vul-
gar acne. Few studies have focused on the effects of
metformin on vulgar acne. We believe that more ran-
domized and controlled trials are needed to confirm
the efficacy of metformin in acne.
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