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Abstract: The pathogenesis of acne (the most common disorder involving the sebaceous gland)
originates from increased sebum production by the sebaceous gland followed by colonization
of the hair follicle with Propionibacterium acnes, hyperkeratinization of the upper follicle, and
release of inflammatory mediators into the skin. Androgens are the main stimulators of sebum
production. Androgens originate from the gonads and adrenal glands, but can also be locally
produced within the sebaceous gland from dehydroepiandrosterone sulfate. In the presence of
high androgen levels, which can be either a normal pattern of adolescence or a consequence of
gonadal or adrenal disease, overproduction of sebum triggers the pathogenesis of acne which,
mainly in adolescent women, has deleterious psychological consequences. Estrogens exert the
opposite action on sebum production, probably due to the reduction of androgen availability,
a direct consequence of estrogen-related increased production of hepatic sex hormone-binding
globulin (SHBG). The inhibition of the hypothalamus-pituitary axis induced by oral contra-
ceptives is followed by reduced androgen production. Oral contraceptives containing ethinyl
estradiol, which has strong estrogenic activity, amplify the hypoandrogenic effect via estrogen-
related stimulation of SHBG. The hypoandrogenic effect of oral contraceptives is modulated by
the progestin compound. Progestins derived from 19-nortestosterone bind androgenic receptors,
whereas others exert antiandrogenic properties by antagonizing the binding of androgens to
their receptors, reduce Sa-reductase, and do not bind SHBG. Through this last effect, SHBG
is freely available to bind androgens, and the same progestin is totally free to exert its antian-
drogenic properties. After correct evaluation of the cause of acne, appropriate management can
be undertaken using oral contraceptives containing low daily doses of ethinyl estradiol (20 or
30 ug) associated with a progestin compound, such as cyproterone acetate, drospirenone, or
chlormadinone acetate, the antiandrogenic activity of which has been demonstrated by many
studies in animals and in humans.

Keywords: acne, progestins with antiandrogen properties, sex hormone-binding globulin

Introduction
Acne vulgaris is an extremely prevalent skin condition, affecting the majority of
teenagers. The quality of life of young women is highly compromised as a result of
the negative influences on emotional and social functioning provoked by this medi-
cal condition, with esthetic consequences, so much so that acne-affected adolescent
women often suffer from anxiety, depression, and reduced self-esteem.'"® Acne is an
important issue for adult women also. In fact, 25% of adult women in the US have
ongoing adult acne.’

The pathogenetic factors involved in acne represent a specific target for its
treatment. Excessive sebum production by sebaceous glands triggers development of
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acne, although many subjects with normal sebum production
also have acne.® Abnormal desquamation of the epithelium
in the follicle inside the duct of the sebaceous gland, prolif-
eration of Propionibacterium acnes, and inflammatory and
immunological responses are all factors which impair skin
function. All the mechanisms involved in sebum production
need to be understood to treat the primary cause of acne.’

Regulation of sebum production
Sebum production is continuous and is not controlled by a
neural mechanism. Androgens and growth hormones promote
differentiation of the sebaceous glands, whereas estrogens
and retinoids inhibit differentiation.'*'*

Androgens
The majority of circulating androgens are produced by the
gonads and adrenal glands. Testosterone and dihydrotestoster-
one are potent androgens. They form complexes with nuclear
androgen receptors. The androgen-receptor complex interacts
with DNA in the nuclei of sebaceous cells to regulate genes
involved in cell growth and lipid production.'>!
Dihydrotestosterone is the most potent androgen. Its
synthesis is regulated by activity of the type 1 isoenzyme of
So-reductase. This enzyme converts testosterone into dihy-
drotestosterone in the sebaceous glands.!”!® In the absence of
high circulating levels of androgen, increased activity of this
enzyme leads to overstimulation of sebum formation as a result
of higher dihydrotestosterone availability.'"** Androgens can
also be produced locally within the sebaceous glands from the
adrenal precursor hormone, dehydroepiandrosterone sulfate
(DHEAS). The first step is a dehydrogenization, regulated by
3B-hydroxysteroid dehydrogenase, through which DHEAS
is converted into androstenedione. Thereafter, the revers-
ible conversion of androstenedione into the more potent
androgen, testosterone, is catalyzed by 17B-hydroxysteroid
dehydrogenase.?! The last step in the synthesis of dihydrotes-
tosterone from testosterone is promoted by the type 1 isoen-
zyme of Sa-reductase.'>'® Recent evidence shows that the skin
and sebaceous glands themselves are capable of producing
androgens. They are able to synthesize cholesterol de novo
from acetate, and they have the enzymes necessary for the
next steps in androgen synthesis.?>2*

Estrogens

It is known that estrogens decrease sebum production. One
mechanism through which estrogens exert this effect is prob-
ably their action against the availability of androgens at their
receptors in the sebaceous glands. Estrogens increase the

hepatic production of sex hormone-binding globulin which
binds androgen molecules. Increased sex hormone-binding
globulin levels indicate that an equivalent number of andro-
gen molecules is not available to link their receptors.?

Clinical management of acne

Figure 1 shows the sources of androgens in women. The zona
reticularis of the adrenal glands and the ovarian stroma are
the main androgen-producing tissues. However, the liver is
also represented (Figure 1) in relationship to its modulatory
role in the production of sex hormone-binding globulin, and
several factors can influence production of sex hormone-
binding globulin in the liver (see Table 1). The pilosebaceous
unit plays a key role in local androgen availability. Idiopathic
hirsutism! is a state of hyperactivity of 5c-reductase in
peripheral tissues that leads to increased conversion of normal
levels of testosterone into dihydrotestosterone, and ultimately
to peripheral manifestations of hyperandrogenism, such as
acne and hirsutism.'”? In the event of sudden appearance
of acne, especially if associated with other hyperandrogenic
symptoms (hirsutism, alopecia, virilization), it is mandatory
to exclude an adrenal or ovarian tumor. In these cases, cir-
culating androgen levels are very high and surgical removal
of the tumor is necessary. In acne related to other hyperan-
drogenic conditions, overstimulation of the pilosebaceous
gland should be antagonized in order to improve the skin
disorder and to reduce exaggerated stimulation of androgen
receptors in other tissues. The latter activity is responsible
for some metabolic disorders, such as impaired glucose
metabolism, lipoprotein synthesis, and deleterious effects of
androgens on the arterial wall.?® In studies reported by our
group?’ and of other researchers,?®3° a metabolic pattern of
insulin resistance and hyperinsulinemia is present not only
in women suffering from polycystic ovary syndrome, but
also in women with idiopathic hirsutism. In addition, our as
yet unpublished research shows that the same impairment of
insulin metabolism can be found in other hyperandrogenic
conditions (Table 2). Finally, hyperinsulinemia dependent on
androgen overstimulation, in any case of hyperandrogenism,
can stimulate androgen secretion from both the ovarian and
adrenal glands (Figure 2).

A hyperandrogenic state is a peculiar characteristic
of adolescence, comprising a primary increase of adrenal
androgens followed by androgen steroidogenesis in the ovary
(Figure 3). This process of steroidogenesis is further stimu-
lated by a direct effect on ovarian stromal cells by insulin
and insulin-like growth factors, increased circulating levels
of which depend on concomitant activation of the growth
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Sources of androgens in women
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Figure | Sources of androgens in women. In addition to the adrenal gland and the ovarian stroma, the liver and the pilosebaceous unit are represented in relationship to

their role in androgen availability and biological properties.

hormone axis. The maintenance of hyperandrogenism is
further guaranteed by hyperinsulinemia, via different mecha-
nisms. It is capable of stimulating the pituitary to secrete
luteinizing hormone, to favor androgen, and the bioavailabil-
ity of insulin-like growth factor in relationship to its inhibi-
tion of sex hormone-binding globulin and hepatic secretion
of insulin-like growth factor binding protein (Figure 3).’!

Therefore, in the presence of acne and/or other hyperan-
drogenic states, the aims of treatment are to inhibit ovarian
secretion of androgens, inhibit binding of testosterone with
its receptor, inhibit the So-reductase enzyme, and reduce
bioavailable androgens.

Treatment of acne with oral

contraceptives

Inhibition of gonadotropin secretion by estroprogestin com-
pounds (oral contraceptives) is followed by a decrease in
androgen secretion by the ovary. This effect alone could be

Table | Factors capable of interfering in SHBG secretion

State or compound Action

Estrogen Increase

Androgens Reduction
Thyroid hormones Increase

Glucocorticoids Reduction
Growth hormone (Gh) Reduction
Obesity Reduction
Hyperinsulinemia Reduction
Hyperprolactinemia Reduction
Danazol Reduction

Abbreviation: SHBG, sex hormone-binding globulin.

beneficial in the treatment of acne, but oral contraceptives
can exert further antiandrogenic effects in relation to ethinyl
estradiol-stimulated secretion of sex hormone-binding
globulin, levels of which are inversely related to androgen
bioavailability.”> However, the properties of the progestin
compound may strongly modulate the hypoandrogenic
effect of an oral contraceptive. In fact, some progestin com-
pounds themselves bind to both the androgen receptor and
sex hormone-binding globulin, with the final effect of high
androgen bioavailability. The older progestin compounds,
synthesized in the 1960s and 1970s, were designed for use in
oral contraceptives. For this reason, a major design target was
antigonadotropic action.?? In the last two decades, some pro-
gestins have been synthesized with the objective of creating
an “ideal” progestin. The ideal progestin should be capable of
exerting both potent progestagenic and antiestrogenic actions
on the endometrium associated with a strong antigonadotropic
effect, and have antiandrogenic properties* without binding
to sex hormone-binding globulin.?*3* The oral contraceptive
formulations with these progestin compounds are a specific
treatment for acne and for hyperandrogenic symptoms. The
additional properties of some estroprogestin oral contracep-
tive formulations can lead to an overall beneficial effect on
quality of life, so much so that they have to be chosen by
women requiring a treatment for acne.

The following sections report the results obtained with
estroprogestin oral contraceptives containing a progestin
compound with antiandrogenic properties, ie, chlormadinone
acetate (CMA) or drospirenone.
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Table 2 Mean * standard error (M % SE) of glucose, insulin, C peptide values, and C peptide/insulin ratio in 154 women with

hyperandrogenic symptoms, divided for causes of hyperandrogenism, and in 205 eumenorrheic women with ovulatory cycle and

without hyperandrogenic symptoms (control group)

PCOS IH Hyper PRL Obesity 21 OH deficit Control group
(n=32) (n=77) (n=15) (n=15) (n=15) (n =205)
Glucose (mg/dL) 786 +22 7957+ 1.6 86.57 +3.8 81 +23 83.14+£39 756 £6.5
Insulin (pMol/L) 9378+ 11.9 73.17 £ 45 70.86 +9.0 116.8 £ 14.7° 90.71 £ 13.4 43.1 £ 12.6°
C peptide 513.0+82.0 474.0+358 521.0 + 154.0 889.0 + 185.0° 582.0 £86.3 252.0 + 122.0°
(pMol/L)
C peptide/insulin 6.29+£0.7 6.73 £ 0.4 9.07 +2.7 9.03+25 6.84 % 1.1 625+ 3.4

Notes: *P < 0.05 vs IH and vs hyperPRL; ®P < 0.05 vs all groups.

Abbreviations: PCOS, polycystic ovarian syndrome; IH, idiopathic hirsutism; HyperPRL, hyperprolactinemia; 21 OH deficit, deficit of 21 hydroxylase enzyme.

Oral contraceptives containing

chlormadinone acetate
CMA is a 17-acetoxyprogesterone derivative molecule
with a chlorine atom at C6. CMA has a strong affinity for
the progesterone receptor (one third higher than for natural
progesterone),*® contributing to both progesterone activity at
the endometrium and prevention of the luteinizing surge.*
Similar to natural progesterone, CMA has mild gluco-
corticoid activity,***” does not have estrogenic or androgenic
activity,”*" but has a potent antiandrogenic effect.’’* Studies
in animals* and cells of human prostatic adenocarcinoma
in vitro*> show that CMA competitively binds to androgen
receptors and significantly decreases their transcriptional
activity. In addition, CMA is capable of reducing the activity
of Sa-reductase in the skin.* Lack of binding of CMA with
sex hormone-binding globulin® enables the estroprogestin
formulation containing ethinyl estradiol and CMA to cause
a significant reduction in androgen bioavailability.* Clinical
studies of a monophasic estroprogestin oral contraceptive
formulation containing ethinyl estradiol 30 ug and CMA
2 mg (EE30 + CMA) have shown efficacy in reducing
hyperandrogenic symptoms, such as oily skin* and acne or

Increased pilosebaceous gland function,
adrenal enzymatic deficiency,
other hyperandrogenic states

Hyperinsulinemia

Hyperandrogenism

b

Reduced
SHBG

Increased androgen availability

Secondary ovarian and adrenal hyperandrogenism «——

Figure 2 Mechanisms through which hyperinsulinemia dependent on androgen
overstimulation can increase androgen secretion and its availability.

seborrhea.* A placebo-controlled study showed significant
efficacy of EE30+ CMA in the resolution of moderate acne.*
In healthy eumenorrheic women, EE30+ CMA was effective
in balancing the effects of ethinyl estradiol on fluid retention
and in reducing fat mass.*’ In addition, it was demonstrated
that EE30 + CMA does not reduce insulin sensitivity, but
is capable of improving the lipid profile.** These meta-
bolic effects of EE30 + CMA are important in women with
hyperandrogenic symptoms, especially those with polycystic
ovarian syndrome, in whom the gold standard of estropro-
gestin treatment is a formulation able to both ameliorate the
hyperandrogenic state and be devoid of deleterious effects on
metabolic status, particularly glucose-insulin metabolism. A
study published by our group®® investigated the effects of six
cycles of treatment with EE30 + CMA on hyperandrogenic
symptoms, androgen levels, glucose tolerance, and body
composition in nonobese women with polycystic ovarian
syndrome. The results were compared with those obtained in

Mechanism of hyperandrogenism in adolescence
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Figure 3 Complex mechanism of hyperandrogenism in adolescence. Increased
ovarian androgen secretion is enhanced by the action of insulin and insulin-like
growth factors on ovarian stromal cells. Maintenance of hyperandrogenism is further
sustained by hyperinsulinemia, through direct stimulation of secretion of luteinizing
hormone and inhibition of hepatic secretion of both sex hormone-binding globulin
and insulin-like growth factors-binding proteins.
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a similar group of nonobese women with polycystic ovarian
syndrome who, over a period of 6 months, did not undergo
any treatment. The results showed that six cycles of treatment
with EE30 + CMA was associated with a significant improve-
ment in the Plewig—Kigman comedone score (0.67 £ 0.16 vs
2.80£0.23; P < 0.05) and hirsutism score in treated women
with polycystic ovarian syndrome, whereas no changes
occurred in their untreated counterparts. At the sixth cycle of
EE30 + CMA, circulating levels of testosterone and andros-
tenedione were significantly lower in the treated women, but
remained unchanged in the untreated women. EE30 + CMA
also decreased DHEAS levels, which are higher in women
with polycystic ovarian syndrome as a consequence of adrenal
hyperandrogenism.’!>? Finally, the strong capacity of ethinyl
estradiol to enhance sex hormone-binding globulin secretion
was not counteracted by CMA, which is bound to albumin
rather than sex hormone-binding globulin.** The absolute
reduction in circulating ovarian and adrenal androgen levels
was associated with a significant reduction in their bioavail-
ability, as demonstrated by a significant decrease in the free
androgen index, calculated by the appropriate formula.> In
addition, the six cycles of EE30 + CMA did not modify the
metabolic pattern of hyperinsulinemia or body composition
in these women with polycystic ovarian syndrome.

It is known that exogenous androgens reduce insulin
sensitivity,®*° and it has been demonstrated that a periph-
eral increase in androgen activity is associated with altered
insulin metabolism.?® However, in women with polycystic
ovarian syndrome, hyperinsulinemia seems to play a primary
role in induction of hyperandrogenism, as demonstrated by
several studies showing that reduction of hyperandrogenism
is not followed by normalization or improvement in insulin
resistance.?’>*%° This metabolic finding can be considered an
additional beneficial effect of EE30 + CMA.

In 72 young women with moderate-to-severe hirsutism
and acne, nine cycles of EE30 + CMA decreased hirsutism
and acne scores by up to 81%. Reduction of the antiesthetic
effects of hyperandrogenism is coupled with an improvement
in female sexual and social self-esteem.*® In an observational
study of 3771 women, the proportion suffering from acne
decreased from 46.5% at study entry to 14.9% after 13 cycles
of EE30 + CMA.*> Another prospective, observational,
noninterventional, multicenter study conducted in at least
6800 women younger than 20 years of age recruited from
886 gynecological centers throughout Germany showed that
six cycles of treatment with EE30 + CMA achieved a signifi-
cant reduction (55%; P < 0.001) in acne and acne-prone skin.
In this study, the beneficial effect of this oral contraceptive

on acne was also associated with other favorable effects,
including reduction of dysmenorrhea and no effect on body
weight, with a mean weight change of less than 1 kg.>® The
efficacy of EE30 + CMA in resolution of moderate acne
has been demonstrated by a randomized, double-blind,
placebo-controlled trial*® performed in 387 subjects, aged
18-40 years, with moderate papulopustular acne of the
face (8—75 papules and/or pustules). The response rate
was significantly (P = 0.0001) higher in the EE30 + CMA
group (161/251, 64.1%) compared with the placebo group
(55/126, 43.7%).* More recently, an oral contraceptive
containing CMA has been dispensed with a different dose
of ethinyl estradiol (every pill containing ethinyl estradiol
20 ug + CMA 2 mg) and with a novel regimen (administered
daily for 24 days, followed by a 4-day placebo interval). With
this formulation, a decrease in papules/pustules and come-
dones was observed in subjects who presented with acne at
the baseline visit during 21 cycles of treatment.

In conclusion, oral contraceptives containing CMA
appear to exert a favorable effect on acne. They can be rec-
ommended for the treatment of acne, not only in view of its
strong effect on the main symptom, but also in consideration
of'its additional beneficial effects, both on quality of life and
general health.

Oral contraceptives containing

drospirenone

Drospirenone is an analog of the aldosterone antagonist,
spironolactone, and is a unique progestin compound.®®-¢3
The pharmacological profile of drospirenone is closely
related to that of progesterone. Unlike other available
synthetic progestins derived from 19-nortestosterone and
170-hydroxyprogesterone, drospirenone demonstrates
both antimineralocorticoid and antiandrogenic activity. The
progestagenic potency of drospirenone has been studied in
several animal models where it was found to be within the
potency range of cyproterone acetate and norethisterone
acetate.% Studies in humans demonstrated that drospirenone
has strong central and peripheral progestational activity,*
rendering it suitable for oral contraception. Drospirenone
is an antiandrogenic agent, and inhibits androgen receptor-
mediated transcription in a dose-dependent manner.®
In vivo experiments of its antiandrogenic potency in inhi-
bition of testosterone-induced prostatic growth in juvenile
castrated male rats have shown that drospirenone has a
potency almost ten times greater than that of progesterone®
and one-third that of cyproterone acetate, but superior
to that of spironolactone.®** The serum half-life of
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drospirenone is approximately 31 hours. It is not bound
to sex hormone-binding globulin, with up to 97% being
loosely bound to serum albumin.*® This characteristic allows
drospirenone to exert its antiandrogenic and antimineralocor-
ticoid properties fully. Although the antiandrogenic action
of drospirenone is lower than that of cyproterone acetate,
it is enough to be useful in women with acne when com-
bined with ethinyl estradiol. Drospirenone 3 mg has been
combined with two different doses of ethinyl estradiol. An
oral contraceptive formulation containing ethinyl estradiol
30 ug + drospirenone 3 mg (EE30 + DRSP) is available
as a formulation taken for 21 days, followed by 7 pill-free
days. The efficacy of this treatment in acne was evaluated
in a randomized controlled trial using an oral contracep-
tive containing ethinyl estradiol 35 g and cyproterone
acetate 2 mg (EE35 + CPA). Over a course of nine cycles
of treatment, EE30 + DRSP was found to be as efficacious
as EE35 + CPA.% Similar results have been found in a
comparative study performed over 12 cycles of treatment,
in which EE30 + DRSP had an antiandrogenic effect on
endocrine and clinical signs similar to that observed with
EE35+ CPA.Y

The same oral contraceptive formulation containing
drospirenone has also been studied in women with polycystic
ovarian syndrome. In an open-label study, 20 women with
polycystic ovarian syndrome were evaluated.® All women
received EE30 + DRSP over six cycles. The 6-month regimen
did result in some significant improvements in symptoms of
polycystic ovarian syndrome and hormone levels. Hirsutism
was significantly decreased, as demonstrated by a significant
decrease in the Ferriman—Gallwey score from baseline.
Additionally, testosterone levels decreased significantly and
sex hormone-binding globulin level increased significantly,
with a significant decrease in the free androgen index.
Overall, this study demonstrated that oral contraception with
drospirenone is effective in decreasing hyperandrogenism and
reducing hirsutism (a primary symptom of polycystic ovar-
ian syndrome). In another study of women with polycystic
ovarian syndrome, androstenedione, DHEAS, testosterone,
and free testosterone levels were reduced when the women
were treated with EE30 + DRSP.® The same study showed
that the magnitude of the sex hormone-binding globulin
increase found with EE30 + DRSP treatment was greater than
that found with treatment using 170-hydroxyprogesterone
derivatives. This indicates that drospirenone-containing
oral contraceptives may be more effective in the treatment
of hyperandrogenism than oral contraceptives that use 170.-
hydroxyprogesterone derivatives as the progestin agents.®

A similar study conducted over 12 cycles confirmed the same
results.” In addition, there is also evidence that treatment with
EE30 + DRSP decreases the severity of acne in women with
polycystic ovarian syndrome.”

An oral contraceptive containing drospirenone is also
available as a combined formulation containing ethinyl
estradiol 20 g and drospirenone 3 mg as a 24 day- regimen,
followed by 4 days of placebo pills (EE20 + DRSP/24). The
shorter hormone-free interval leads to a greater suppression
of follicle development and a more stable hormone time
frame than the traditional regimes of a 21-day hormone
containing pill and 7 days of placebo. As expected, greater
pituitary and ovarian suppression are seen with the shorter
hormone-free interval.”? Thus, this last formulation is capable
of enhancing all the properties of drospirenone, including
antiandrogenic activity.

Maloney et al” performed a double-blind study of the
therapeutic efficacy of EE20 + DRSP/24 in healthy women
aged 14-45 years with moderate acne. The women were
randomized to receive EE20 + DRSP/24 (n=270) or placebo
(n=268) for six cycles. The percentage reduction from base-
line to the final observation of total acne lesions was 46.3%
for the EE20 + DRSP/24 group, which was significantly
higher (P < 0.001) than that observed in the placebo group
(30.6%).” At the end of treatment, the percentage reduction
in inflammatory, noninflammatory, and total lesion count in
the EE20 + DRSP/24 group was significantly higher than
in the placebo group (50% vs 32%; P < 0.001).” A similar
study was performed by Koltun et al™ in healthy women
aged 14-45 years with moderate acne who were randomized
to EE20 + DRSP/24 (n = 266) or placebo (n = 268) for six
cycles. At the end of the study, the women treated with the
oral contraceptive showed a greater reduction from baseline
in inflammatory, noninflammatory, and total lesion counts
than the placebo-treated women. The number of women
treated with the oral contraceptive who had clear or “almost
clear” skin, as rated by the investigators at the end of trial
was about four-fold greater than that in the placebo group
(P=0.001).

A very interesting observational study was performed in
20 hyperandrogenic women treated with EE20 + DRSP/24,
with the aim of evaluating the effects on both acne and
parameters of skin quality after a short-term treatment period
of 3 months.” At the third cycle of treatment, acne, sebor-
rhea, and circulating androgens were significantly decreased
compared with baseline. Corneometry (a parameter related to
skin hydration) was significantly increased, whereas transepi-
dermal water loss and erythema (a parameter related to skin
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inflammation) were significantly reduced.” These results are
similar to those obtained by the same authors™ in a similar
group of acne-affected women when using an EE30 + DRSP
oral contraceptive formulation.

Other beneficial effects of oral contraceptives containing
drosperidone must be considered especially if treatment is
required for a long time. The antimineralocorticoid activ-
ity of drosperidone plays a key role in the maintenance of
body composition, mainly in the reduction of total body
water and extracellular water after the first cycles of treat-
ment, which stabilize in subsequent cycles.”” This finding
could be important for increasing patient compliance with
estroprogestin treatment. The same antimineralocorticoid
and antiandrogenic properties of drosperidone are very
important in explaining the good metabolic tolerability of
oral contraceptives containing this progestin compound.
Antagonism of the aldosterone and androgen receptor is the
mechanism through which the majority of the studies show
that drosperidone-containing oral contraceptives are devoid
of negative effects, both on insulin-glucose metabolism and
lipid metabolism.**” All these effects have to be consid-
ered in the choice of an oral contraceptive, particularly in
hyperandrogenic women, in whom androgen hyperactivity
exposes them to a greater risk of metabolic disorders and
their consequences on health.

Conclusion

In conclusion, oral contraceptives, mainly those containing
progestin compounds with antiandrogenic properties, are
often helpful for acne vulgaris, but often they require topical
and systemic therapies to achieve an adequate result.
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