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Abstract

In endocrine and reproductive endocrine literature, adult female acne is considered as a possible clinical expression of hyperandrogenism, with
most polycystic ovary syndrome (PCOS) guidelines considering acne as a condition of androgen excess. Adult female acne, however, in the
dermatological literature is considered as an inflammatory skin disease and new guidelines on adult female acne have been produced by der
matological societies, with little perspective from any endocrine or reproductive endocrine points of view. An expert task force was appointed
by the AE-PCOS society to determine the current state of knowledge and provide evidence-based recommendations that could be valid for all
specialists taking care of female adult acne. The following are the recommendations (level of evidence A or B): (1) diagnosis of female adult
acne is mainly clinical, but a grading tool is needed for optimizing the treatment; (2) measurement of serum androgen values (total testosterone,
free testosterone, and dehydroepiandrosterone sulfate) by high-quality assays is recommended in all women with adult acne; (3) in women
with adult acne and proven hyperandrogenism, oral combined estroprogestins should be added to the topical or systemic treatment of acne,
independently of severity of acne; (4) all second- and third-generation estroprogestins may be used, independently of the estrogen dose and
progestin component; (5) spironolactone may be added to estroprogestins in women with moderate or severe hyperandrogenic adult acne,
not responding to usual treatments; (6) estroprogestins may be used in nonhyperandrogenic patients with adult acne as second-line therapy.

Key Words: acne, female adult acne, hyperandrogenism, polycystic ovary syndrome, estroprogestins, antiandrogens
Abbreviations: DHEAS, dehydroepiandrosterone sulfate; EE2, ethynyl-estradiol; PCOS, polycystic ovary syndrome.

In endocrine and reproductive endocrine literature, adult fe-
male acne is considered as a possible clinical expression of
hyperandrogenism (androgen excess), with most polycystic
ovary syndrome (PCOS) guidelines considering acne as a con-
dition of androgen excess [1-4]. Adult female acne, however,
in the dermatological literature is considered as an inflamma-
tory skin disease determined by several factors that may or
may not include hyperandrogenism. Recently, new guidelines
on diagnosing and treating adult female acne have been pro-
duced by dermatological societies [5, 6] with little perspective
from any endocrine or reproductive endocrine points-of-view.

Therefore, the Androgen Excess and PCOS (AE-PCOS)
Society appointed an expert task force not only to evaluate
the current state of knowledge regarding the relationship of

hyperandrogenism with adult female acne, but also to pro-
pose consistent strategies to evaluate and treat these pa-
tients. This publication provides evidence-based and expert
opinion-based recommendations for the evaluation, diag-
nosis, and treatment of adult female acne, and its association
with hyperandrogenism, for use by healthcare providers of
different specialties who care for these women.

Methods

AE-PCOS Society Task force

The AE-PCOS Society Board appointed an expert task force
from pertinent medical disciplines (dermatology, endocrin-
ology, reproductive endocrinology) to determine the current
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state of knowledge concerning adult female acne and its re-
lationship to androgen excess, and to provide evidence-based
recommendations that could be valid for all specialists taking
care of this disorder. Members of the Task force were selected
from those researchers who had authored many original art-
icles in the field. All members of the task force declared no
conflicts of interest or financial interests that might interfere
with their objectivity and collaborative effort.

Process

Each section of this review was prepared by at least 2 in-
vestigators and then reviewed by all members of the task
force. Analyzed papers included individual studies, systematic
reviews, and abstracts published in the English scientific lit-
erature. Peer-reviewed studies evaluating adult acne vulgaris
(acne) published through 2020 were reviewed. Criteria for
inclusion/exclusion of the published papers relating to each
section were agreed upon by at least 2 reviewers in each area
and arbitrated by a third when necessary. Levels of evidence
of the were assessed and graded from A to D [7, 8]. Levels of
evidence A or B were needed for recommendations regarding
diagnosis and therapy of female adult acne.

The final manuscript was reviewed and approved by the
AE-PCOS Society Board of Directors. Institutional Review
Board approval was not obtained because the study reviewed
publicly available medical literature.

Results and Discussion
Pathophysiology of Adult Acne

Acne is a complex and multifactorial inflammatory disease
that involves several factors: (1) excessive and altered sebum
production; (2) cutaneous dysbiosis with selection of virulent
subtypes of Cutibacterium acnes (C. acnes) and/or of other
bacterial agents; (3) abnormalities of differentiation and pro-
liferation of keratinocytes of the pilosebaceous follicle; (4)
inflammation and activation of the innate immune response.
These key processes are strictly interrelated and may be influ-
enced by several hormonal and genetic factors. In Fig. 1, the
possible pathogenetic mechanisms determining female adult
acne are shown.

1. Excessive and altered sebum production

Excessive and altered production of sebum is generally the
first step in the pathophysiology of acne [9-11]. Sebocytes,
the major cell type in sebaceous glands, are differentiated
epithelial cells that synthesize and accumulate lipids in
their cytoplasm and then undergo disintegration releasing
their content (the sebum) into the follicle. Human sebum is
mainly composed of triglycerides and fatty acids (57.5%)
but also of cholesterol esters and squalene. Via the hair
canal, sebum reaches the skin surface, where it has several
functions, including antimicrobial and anti-inflammatory
activity [9, 12, 13].

Increased sebum production correlates with the severity of
clinical manifestations of acne [14]. However, it is insufficient
to produce the inflammatory processes characteristic of acne.
Rather, an altered sebum lipid profile also is required, which
not only reduces the protective barrier function of the skin
but actively participates in the inflammation that is essential
for the development of acne [9-11, 15, 16]. Several studies
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examining the type of altered sebum lipid production accom-
panying acne have identified an increased ratio of saturated/
mono-unsaturated fatty acids, a reduction of linoleic acid and
an increased formation of squalene and lipid peroxides [16].

2. Cutaneous dysbiosis with selection of virulent subtypes
of Cutibacterium acnes (C. acnes) and/or of other bac-
terial agents

Cutibacterium acnes (previously known as Propionibacterium
acnes) has been identified as the most common bacterial agent
activating the inflammatory and immune responses that are
essential in acne pathogenesis [17, 18].

However, C. acnes is part of the normal skin microbiota
[19] and acne onset and progression require cutaneous
dysbiosis favoring the selection of more virulent C. acnes
strains [20, 21]. Therefore, acne is associated with both a
loss of diversity of skin microbiota due to selection of a pre-
dominant phylotype 1A1 of C. acnes, and activation of viru-
lent genes within these bacterial subtypes [20]. With altered
sebum influencing the skin microbiome composition, sebum
triglycerides are broken down into free fatty acids by virulent
C. acnes strains to perpetuate further C. acnes colonization
and promote inflammation [11].

Other bacteria may be important in this process, since pro-
liferation or selection of virulent strains of other bacteria
such as Staphylococcus epidermidis, Staphylococcus aureus,
Klebsiella pneumoniae, Streptococcus, and Enterobacter
may be found in acne patients [19-21]. It has been recently
reported that adult acne on the back is often linked to cu-
taneous dysbiosis with predominance of virulent strains of
Enterobacter [21].

3. Abnormalities of differentiation and proliferation of
keratinocytes

Acne is not only characterized by inflammatory skin lesions
but also by the formation of comedones. C. acnes plays an
important role in this process favoring hyperkeratinization of
epithelial cells and resultant clogging of the pilosebaceous fol-
licle, ultimately leading to the formation of comedones [15]
as well as activation of several immune and inflammatory
responses.

4. Inflammation and activation of innate immune response

Cutaneous dysbiosis with selection of virulent strains of
C. acnes and of other bacteria induces activation of innate
immunity, several factors of which directly lead to inflamma-
tion and pathological damage [10, 15, 20, 22, 23].

The consequence is a profound alteration of the innate im-
mune response that maintains the cutaneous dysbiosis, the in-
flammatory process, and the acne lesions [20, 23].

Role of androgens in pathogenesis of female adult acne

Within the pilosebaceous unit, androgen receptors are pre-
sent in the dermal papilla, the outer root sheath, and the se-
baceous glands [24, 25]. S5a-Reductase isoforms, type 1 and
type 2, also are present and can convert testosterone to di-
hydrotestosterone [24], thereby amplifying local androgen
action. Specifically, both Sa-reductase isoforms exist in the
outer root sheath, and to a lesser extent in the dermal papilla,
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with greater expression of Sa-reductase type 1 than type 2
[24, 25]. In addition, the skin expresses all necessary enzymes
to convert dehydroepiandrosterone sulfate (DHEAS) to di-
hydrotestosterone [25]. Aromatase also exists in sebaceous
glands and the outer root sheath of hair follicles and can di-
minish local androgen action through aromatization [235, 26].

Androgen metabolism within the pilosebaceous unit
is further modified by several other steroid enzymes
(sulfotransferase, 3B-hydroxysteroid dehydrogenase, and
17p-hydroxysteroid dehydrogenase) [25-27]. Sebaceous
glands also possess receptors for several growth factors,
including epidermal growth factor, insulin-like growth factor
I, and keratinocyte growth factor, which further modify
sebum production [25].

Hyperandrogenism favors the development of acne by
increasing sebum production but mainly by altering sebum
lipid profile [28]. The correlation between androgen excess
and development of adult female acne is well documented
[28-32]. Because in most instances androgen excess starts
during puberty, persistent adult female acne (a form of adult
acne beginning during adolescence and continuing until
adulthood) is associated more with hyperandrogenism than
adult female acne beginning in later life [33].

During puberty, acne is more common than during adult-
hood but is less correlated with androgen excess. It has been
suggested that adolescent acne depends on rapid changes in
androgen production with consequent increase in sebum pro-
duction. However, other hormones like insulin like growth
factor-1 may play a major role in adolescent (and also be im-
portant in adult) acne [34, 35].

In adult female acne, circulating levels of an androgen
metabolite, androsterone glucuronide, largely derived from
androstenedione, have been found preferentially increased
[36-38]. Interestingly, androsterone glucuronide levels are
increased in up to 60% of the patients with normal an-
drogen levels [38], and this has been interpreted as indicating
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increased androgen sensitivity. Consistently with this hy-
pothesis, estroprogestins may improve acne in patients with
normal androgen levels [5, 39].

It is also possible that alternative pathways of androgen
production are increased in women with adult acne [28]. New
pathways of androgen production are currently being studied,
and 11-oxo androgens of adrenal origin have been found to
be quantitatively greater in the circulation than levels of the
usual androgens assessed [40]. No data on oxy-androgen
levels in adult female acne are available and more studies are
needed to understand the mechanisms that may link andro-
gens to acne also in women with normal circulating levels of
the commonly measured androgens.

Conclusions. 1. Increased androgen production plays a major
role in inducing the sebum alterations that participate to the
pathogenesis of adult acne (level of evidence B).
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Clinical Presentation of Female Adult Acne
General aspects

In adult women acne is a common problem that may rep-
resent a continuation of adolescent acne (persistent acne)
often recurring several years after its disappearance in ado-
lescence (recidivant acne) while in other patients it may first
occur during adulthood (late-onset acne). Some researchers
consider adult acne only the form that presents in women
after age 25 years, but all patients having acne during their
adult life (18 years or more) should be considered affected by
adult acne [41-45]. There are 2 forms of adult acne: The first
is found in 80% of patients and is characterized by the pres-
ence of superficial inflammatory lesions (papules, pustules) all
over the face with few nodules. The second form, which is
less common (20% of adult women with acne), is localized
mainly in the mandibular region, chin, and is characterized
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Figure 1. Pathophysiology of female adult acne.
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by many closed comedones and cysts with a few inflamma-
tory lesions [46].

In most studies, adult acne becomes less common after the
30s [47, 48], but in some patients, it may continue to a later
age, and a form of menopausal acne has been reported.

Acne grading tools

In clinical practice and in studies assessing the effects of pos-
sible therapies, utilization of reliable methods for assessing
the severity of acne is essential.

Many acne grading tools have been suggested [49-52], but
most are of limited usefulness and there is no current consensus
on which scale to use. While most clinicians utilize a simplified
subjective scale dividing acne into mild, moderate, and severe
forms, it would be better to rely on a semi-objective grading
tool. Different methods using varying criteria have been sug-
gested and include counting acne lesions, grading severity of
acne by comparing the patient presentation with photographs
or figures, multimodal imaging by use of specialized photo-
graphic equipment and computer algorithms.

Most experts believe that the use of a counting method
(perhaps by a multimodal imaging system) would provide
the best results for epidemiological and clinical research,
while a grading method would be best suited for the clinical
setting.

In a recent analysis using quality criteria [52], the best acne
grading tools were the Global Evaluation Acne grading scale
[53], which assesses the severity of acne on the face on a scale
from 0 (no acne) to 5 (severe acne with many inflammatory
lesions across the face and many nodules), and the Burke and
Cunliffe counting method [54, 55], mainly if it includes a
multimodal imaging assessment [56].

It has been also suggested that, in patients having mild
or moderate acne according to the Global Evaluation
Acne method (scores 0-3), a careful evaluation of the man-
dibular region may permit better scoring of adult acne
[57]. This method is called AFAST (adult female acne
scoring tool).

Conclusions. 1. Diagnosis of acne is mainly clinical, but a
grading tool is needed for optimizing the treatment (level of
evidence B).

Psychological consequences of female adult acne. the role of
androgen excess and/or PCOS

Adult acne may induce significant disfigurement resulting in anx-
iety [58], depression [58, 59], and impaired quality of life [59].

It is unclear whether women with adult acne and
hyperandrogenism experience more severe emotional dis-
tress than women with acne and no hyperandrogenism.
Only limited data are available in women with PCOS and
acne vs women with PCOS and no acne [58-60]. Women
with PCOS have lower QOL scores for the acne domain
compared to controls [61], and this relationship is me-
diated by depression. However, severity of acne does
not always correlate with body image distress scores or
self-esteem [62].

Conclusions. 1. Women with adult acne have a high preva-
lence of abnormal scores for anxiety, depression, and im-
paired quality of life (level of evidence B).
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Epidemiology of Female Adult Acne
General aspects

The Global Burden of Disease Project estimated that the global
prevalence of acne in women is 9.8% [63]. In a meta-analysis
of 25 Chinese studies (83 008 subjects), the overall prevalence
rates across all age groups were 10.2% [64]. However, preva-
lence of acne is strictly related to age and is remarkably high in
primary and secondary students (50-55%), still high in under-
graduate students (40%), and then further decreases during
adult age, becoming quite uncommon in menopausal age [47,
48, 65, 66]. The prevalence of acne in adult female population
is unclear but probably around 15% to 20% [47, 48, 66].

Prevalence of hyperandrogenism in women with adult acne

Female adult acne may be associated with hirsutism and
available data show a prevalence of hirsutism in women with
adult acne of about 20% to 30% [67-71].

Several studies have assessed androgen excess in women
with adult acne, but the results are quite variable (between
18% and 88%) because of different settings and used assays
[31, 72, 73]. In the largest study, 55% of 835 women with
adult acne had increased androgen levels [73] and it may be
estimated that prevalence of hyperandrogenism in adult acne
is about 50% (level of evidence C). Finally, in a small study, 9
out 15 patients with adult acne and normal androgen levels
had increased androgen metabolites suggesting some form of
androgen excess or of increased androgen sensitivity [38].

Prevalence of adult acne in women with hyperandrogenism
or polycystic ovary syndrome

Data on the prevalence of acne among various forms of an-
drogen excess are also extremely variable [74, 75] depending
on setting or used assays.

Because PCOS is by far the most common cause of
hyperandrogenism [76], more information may be obtained
by the studies that assessed prevalence of PCOS in women
with adult acne. Studies in different ethnic groups, using the
Rotterdam criteria, found a prevalence of 17% to 27% of
PCOS in women with acne [77, 78]. Higher prevalence of
PCOS (51%) has been reported in patients with severe forms
of acne [79].

A recent meta-analysis has assessed the prevalence of acne
in adult women with PCOS and in the general adult female
population [32]. Based on 31 studies [80-110] which included
data of 23 426 women with PCOS and 1896 979 healthy
controls without PCOS, the prevalence of acne among adult
women with and without PCOS was 42% and 17%, respect-
ively. Because in the same meta-analysis the overall pooled
prevalence of acne among women with PCOS was 1.6-fold
higher than non-PCOS counterparts [32], we estimated that
the real prevalence of adult acne in women with PCOS is
about 30% to 40%, These data (17% of patients with acne
in adult female population and 30% to 40% in women with
PCOS) are similar to those found in previous studies [47, 48,
77,78].

There are limited data to statistically compare the
prevalence of acne in nonhirsute PCOS women with
nonhirsute non-PCOS controls; however, a subanalysis
of the few available studies showed a similar prevalence
of acne in both groups [32], suggesting that in PCOS
acne is generally associated with hirsutism. It remains
unclear whether acne alone may be sufficient to make
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diagnosis of biological hyperandrogenism as stated in
PCOS guidelines. More studies are needed to clarify this
important issue.

Conclusions. 1. In women with PCOS, prevalence of adult
acne is higher (1.6-fold) than in the general female popula-
tion (level of evidence A).

Diagnosis of Hyperandrogenism in Women with
Adult Acne

In women with adult acne, because of the high prevalence of
hyperandrogenism, a detailed medical history and laboratory
work up is necessary for identifying patients who present an-
drogen excess and for determining the underlying disorder.

A comprehensive reproductive history including menstrual
cycle, and hormonal and ovarian sonographic evaluation is
needed for determining whether the patient is affected by
PCOS [1-4]. The presence of other possible cutaneous signs
of androgen excess (ie, hirsutism, virilization, female pattern
hair loss) may suggest that acne is linked to hyperandrogenism
and/or PCOS [28, 30, 76]. If a patient is diagnosed with
PCOS, guidelines for additional screening have been estab-
lished [3, 4].

The AE-PCOS task force agrees that measurement of an-
drogens in blood should be performed in all women with
adult acne and should evaluate serum total and free tes-
tosterone and DHEAS levels. When measuring total testos-
terone, extraction and chromatography performed before
immunoassay or liquid chromatography mass spectrometry
are important to avoid interference by steroids of similar con-
figuration [111, 112]. In fact, most commercial assays provide
inaccurate results and should be avoided [112-114].

Circulating free testosterone concentrations are more sen-
sitive than the measurement of total testosterone levels for
establishing the presence of androgen excess [112]. Again,
most commercial laboratories use direct radioimmunoassay
or chemiluminescent assays that rely on the competitive
binding of a nontestosterone analog for measuring free tes-
tosterone, which are notoriously inaccurate [113]. The most
accurate assays compute measurement of percent free testos-
terone concentration as the product of the percent free testos-
terone and the total testosterone concentration. Measurement
of the percent free testosterone requires accurate techniques
(equilibrium dialysis and ultracentrifugation) [112, 114]. In
any of these free testosterone assays, a high-quality total tes-
tosterone measurement is needed.

Because equilibrium dialysis assays are cumbersome and
not available to many laboratories, a possible alternative is to
perform concomitant measurement of sex hormone-binding
globulin along with the total testosterone measurement; this
permits the calculation of free androgen index [112] and/or
the free testosterone concentration [114]. This estimate of
free testosterone concentration has good concordance and
correlation with free testosterone measured by equilibrium
dialysis but requires an accurate method for measuring the
total testosterone values [114].

In women with adult acne, measurement of serum DHEAS
may be also useful because some studies reported increased
DHEAS in many women with acne [31]. Commercial as-
says are generally useful for this purpose although they yield
higher results than the recently available, more specific liquid

chromatography mass spectrometry assays. Testing for other
androgens, such as androstenedione and DHEA, does not ap-
pear to add much to the detection of hyperandrogenism in
women with adult acne [30]. Similarly, testing for androgen
metabolites cannot be routinely suggested.

Adult acne may depend on other hyperandrogenic dis-
orders including nonclassic congenital adrenal hyperplasia,
Cushing’s syndrome, and androgen-producing tumors [30,
112]. Extremely high androgen levels suggest the presence of
an androgen secreting tumor while 17-hydroxyprogesterone
measurement during the follicular phase at 8 am is needed
for diagnosis of nonclassic 21-hydroxylase deficiency [112]. If
signs of Cushing’s syndrome coexist, several 24-hour measure-
ments for free urinary cortisol and/or serial salivary cortisol
levels eventually followed by an overnight dexamethasone
suppression test should also be performed [112].

Conclusions. 1. Measurement of serum androgen values (total
testosterone, free testosterone, and DHEAS) by high-quality
assays should be performed in women with adult acne (level
of evidence A)

Treatment of Female Adult Acne

1. General issues

Most dermatological experts suggest a stepwise approach to
female adult acne treatment that utilizes different drugs de-
pending on the severity and the type of the individual’s acne
lesions [5, 15, 115, 116]. Therefore, a careful scoring of acne
before treating these patients is essential.

The general principles of this stepwise approach are simple:
(1) topical agents for mild forms of acne; (2) topical agents
plus an oral antibiotic or hormonal therapy for moderate
forms of acne; (3) topical agents, oral antibiotics and hor-
monal therapy, or an oral retinoid (isotretinoin) in severe
forms of acne.

The choice of topical agents depends on the type of acne,
comedonal or inflammatory, as well as its severity. Benzoyl
peroxide and topical antibiotics target inflammatory lesions,
whereas adapalene, tretinoin, and tazarotene are retinoids
that target comedones. Azelaic acid targets both.

For mild adult acne, benzoyl peroxide is often the first
choice if it is well tolerated in terms of dryness. Topical
antibiotics can be effective but after a short period of time
bacterial resistance may occur. Because of resistance, top-
ical antibiotics should not be used as monotherapy for acne.
Most European experts do not use topical antibiotics in acne
while the American Academy of Dermatology suggests using
topical antibiotics only in combination with benzoyl per-
oxide to avoid bacterial resistance [5]. For comedones, top-
ical retinoids should be tried in a stepwise manner starting
with the least potent (and irritating) adapalene and gradually
moving to the stronger tretinoin and finally, the most potent,
tazarotene. Several other topical retinoids, with different po-
tencies, are available.

In moderate forms of adult acne, oral antibiotics are often
indicated. However, because of the common occurrence of
antibiotic resistance, use of antibiotics that are needed for
other conditions is discouraged. Doxycycline, lymecycline, or
minocycline are the antibiotics of choice, but courses should



be limited to 3 to 6 months at most [117, 118]. Addition of a
topical retinoid will address the comedonal component of the
acne if present. If there is evidence of androgen excess or other
hormonal alterations, treatment with combined (estrogen and
progesterone) oral contraceptives and/or antiandrogens such
as spironolactone may be used with or instead of antibiotics.
It must be reminded that antiandrogens have teratogenic ef-
fects and cannot be used alone but always need contraception.

In severe female adult acne, oral retinoids (primarily
isotretinoin) are often the treatment of choice, but terato-
genicity and other possible side effects should be carefully
considered.

Some authors have suggested that antiandrogens associated
with topical therapy may be a valuable alternative in both
moderate and severe acne and that their use should be recom-
mended independently on androgen values [119]. In particular,
the use of spironolactone alone (without estroprogestins
and oral antibiotics) is gaining popularity in some countries
[120, 121]. However, no sufficient data comparing spirono-
lactone use in normoandrogenic vs hyperandrogenic women
with adult acne are available and the teratogen effect of the
antiandrogen products (see below) always require contracep-
tion (generally by oral combined estroprogestins).

In selected patients, radiofrequency, laser, and light treat-
ments are available [122] but cost and evidence for their
long-term efficacy are scant.

2. Treatment of adult acne in hyperandrogenic women

In adult women, acne may be an expression of
hyperandrogenism and, as previously reported, increased an-
drogen levels are present in about 50% of the patients [73]. In
addition, about 50% to 60% of women with adult acne and
normal androgen levels present increased androgen metabol-
ites suggesting some form of androgen excess [38]. Therefore,
treatment of hyperandrogenism is part of all protocols of
acne therapy but different guidelines exist.

The American Academy of Dermatology includes oral
estroprogestin or antiandrogen therapy as second-line treat-
ment in women with moderate or severe adult acne who do
not respond to topical and antibiotic therapy [5], but inde-
pendently of androgen levels (there is no recommendation to
measure androgens in women with adult acne).

European dermatologists (and many American derma-
tologists) use hormonal treatment in patients with mild acne
when there is evidence of hyperandrogenism, and in moderate
acne, also without evidence of androgen excess [6, 123]. In
all patients, treatment with estroprogestins or antiandrogens
is used along with other acne treatment (topical or systemic
depending on the severity of the acne manifestations).

In the AE-PCOS task force view, it is important to treat
hyperandrogenism independently of the severity of acne,
when clinical or biological evidence of it exists. Of course,
these patients will also need topical and eventually systemic
treatment for their acne.

The mainstay of treatment of adult acne in hyperandrogenic
women is the use of combined oral estroprogestins. On a the-
oretical basis, less androgenic progestins should be of greater
benefit, but there is no strong clinical evidence to support this.
A systemic Cochrane review of randomized trials showed the
superiority of estroprogestins over placebo [124]. Because
estrogens have a potent effect on inhibiting sebum production,
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doses of ethynyl-estradiol (EE2) higher than 20 pg have been
considered to be more beneficial. However, no good, random-
ized data support this, and the efficacy of doses lower than
20 pg of EE2 estroprogestin has been documented [125].
Probably the potency of EE2 also renders estroprogestin with
low estrogen concentrations able to sufficiently suppress an-
drogen secretion and action.

Acne can occur, paradoxically, with the use of some oral
contraceptives, and this is due to a particular sensitivity to
the type of progestin. In this instance, use of a less andro-
genic progestin, or altering the EE2 dose, is usually effective.
Accordingly, while all combined oral estroprogestins have effi-
cacy for acne on a theoretical basis, less androgenic progestins
should be preferred; additionally, the estrogen dose of 20 pg
of EE2 is also preferred. The choice of the estroprogestin
product should be individualized according to the age, body
mass index, and cardiovascular risk [126].

Use of progestins alone, such as those used for contracep-
tion (oral, injected, and implanted forms or intra-uterine de-
vices), are not indicated for the treatment of acne, and may
indeed exacerbate the problem.

Antiandrogens are not approved by the FDA for use
in acne, nor are they considered as first-line therapy in all
women with acne vulgaris [127] but have been extensively
used by both dermatologists and endocrinologists. However,
their use cannot be recommended without contraception.

The most used antiandrogen, spironolactone, has been
shown to decrease sebum production [128]. Small placebo-
controlled prospective studies have shown improvement
in acne and sebum production in doses up to 200 mg daily
for 3 months [129]. Retrospective review of 85 women re-
ceiving spironolactone (50-100 mg daily) as a single drug
or adjunctive therapy for up to 24 months has shown that
two-thirds of individuals experienced greater than 50% im-
provement in acne [130]. Another review of 64 Asian women
receiving spironolactone (200 mg daily for 8 weeks with
dose reduction for 12 weeks; total 20 weeks) reported good
to excellent clinical improvement in all individuals [131].
A systematic review demonstrated the effectiveness of spir-
onolactone at a dose of 100 mg per day in adult women
with acne [132]. Spironolactone has few side effects (mainly
polymenorrhea), but like all antiandrogens it may cause fetal
harm, birth defects, incomplete masculinization of the male
fetus, and decreased offspring survival, and it should be used
only with contraception.

Because oral contraceptives are generally sufficient to im-
prove sebum production and acne in hyperandrogenic adult
women, the AE-PCOS task force recommends adding spir-
onolactone only when moderate or severe adult acne is pre-
sent and does not respond to the usual therapy including
oral antibiotics and estroprogestins. Use of spironolactone
may be also needed when other cutaneous symptoms of
hyperandrogenism, such as female pattern hair loss or hir-
sutism, are present. When spironolactone is associated with
estroprogestins, menstrual abnormalities are minimized.

Other antiandrogens, while potentially useful [30, 127], are
not generally used. Flutamide has been associated with al-
tered liver enzymes, even at a dose of 125 mg/day [28], which
has been reported being the minimally effective dose [133].
In adult acne, in many countries but not in the United States,
oral contraceptives containing cyproterone acetate have been
largely used, but recent reports of meningiomas occurring in
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patients using these products have created alarm [134]. Now
no products containing cyproterone acetate should be used
in acne or in other hyperandrogenic conditions. Finasteride
(5 mg daily), a Sa-reductase inhibitor of the type II isoen-
zyme, is not highly effective for acne [127], and data on
dutasteride, a dual Sa-reductase inhibitor of type 1 and type
2 isoenzymes, in women with acne [28] are few.

There has also been recent interest in the use of topical
antiandrogens. A recent phase 3 trial of topical clascoterone
cream, 1%, an androgen receptor inhibitor, demonstrated effi-
cacy and safety for adult facial acne [135] and has been approved
in the United States for use in acne. However, data are few and,
at the moment, such treatment cannot be recommended.

Conclusions. 1. In women with adult acne and proven
hyperandrogenism, oral combined estroprogestins should
be added to the topical or systemic treatment of acne, in-
dependently of severity of acne (level of evidence A). 2. All
second and third-generation estroprogestins may be used,
independently of the estrogen dose and progestin compo-
nent (level of evidence B) 3. Spironolactone may be added
to estroprogestins in patients with moderate or severe
hyperandrogenic adult acne, not responding to usual treat-
ment (level of evidence B) 4. Estroprogestins may be used in
nonhyperandrogenic patients with adult acne as second-line
therapy (level of evidence B)

In hyperandrogenic adult acne, oral retinoids should be
used only in patients with a severe form who do not respond
to the associated treatment with estroprogestin and spirono-
lactone (level of evidence C).

In patients with moderate or severe adult acne, when there
is no evidence of androgen excess (no hirsutism, no increase of
androgens in blood, no PCOS), oral combined estroprogestins
(level of evidence B) and spironolactone (level of evidence C)
may be added to the treatment when other treatments fail.

In Fig. 2, an algorithm for first-line treatment of fe-
male adult acne according to androgen levels is
presented.

Summary Recommendations for Diagnosis
and Treatment of Female Adult Acne

The AE-PCOS task force, after a careful evaluation of all
available data, issued some recommendations for diagnosis
and treatment of female adult acne.

1. Diagnosis of female adult acne is mainly clinical, but a
grading tool is needed for optimizing the treatment (level
of evidence B).

2. Measurement of serum androgen values (total testos-
terone, free testosterone, and DHEAS) by high-quality
assays is recommended in all women with adult acne
(level of evidence A).

3. In women with adult acne and proven hyperandrogenism,
oral combined estroprogestins should be added to the
topical or systemic treatment of acne, independently of
severity of acne (level of evidence A).

4. All second- and third-generation estroprogestins may be
used, independently of the estrogen dose and progestin
component (level of evidence B).

5. Spironolactone may be added to estroprogestins in
women with moderate or severe hyperandrogenic
adult acne not responding to usual treatments (level of
evidence B).

6. Estroprogestins may be used in nonhyperandrogenic pa-
tients with adult acne as second-line therapy (level of evi-
dence B).
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Normal Androgens Hyperandrogenism Normal Androgens

Topical therapy +
Topical therapy # 27

EE Oral antibiotic

Hyperandrogenism

Topical therapy +

Moderate Acne Severe Acne Severe Acne

Normal Androgens Hyperandrogenism

Topical therapy + Topical therapy +
Topical therapy +
Oral antibiotic + Oral antibiotic +
Oral isotretinoin

EP + Spironolactone EP + Spironolactone

Figure 2. Algorithm for first-line treatment of female adult acne according to blood androgen levels. Estroprogestins may be used in
nonhyperandrogenic patients with moderate or severe adult acne as second-line therapy. EP = oral combined estroprogestins.
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