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ABSTRACT

Oral spironolactone has been used for over two decades in the dermatological setting. Although it is not generally
considered a primary option in the management of female patients with acne vulgaris, the increase in office visits by post-
teenage women with acne vulgaris has recently placed a spotlight on the use of this agent in this subgroup of patients. This
article reviews the literature focusing on the use of oral spironolactone in this subset of women with acne vulgaris, including
discussions of the recommended starting dose, expected response time, adjustments in therapy, potential adverse effects,
and patient monitoring. (J Clin Aesthet Dermatol. 2012;5(3):37-50.)

that affects primarily teenagers; however, preteens

nd postadolescents are commonly affected.
Outpatient visits by patients 25 years of age or older has
increased over the past 10 years.! AV can have a significant
impact on the emotional and psychological wellbeing of
affected individuals and has been compared to other major
disease states in terms of adverse impact on quality of life
(QoL).* While many individuals experience AV that
regresses soon after they complete their teenage years,
there is a subset of patients that notes persistence
throughout later adulthood, with some noting the onset of
AV in their adult life, the latter especially in women. Adults
may be more conscious of their acne because it is
considered a “disease of teenagers,” experiencing more
social anxiety as they are wondering why they are still
having acne breakouts or are first developing acne lesions
when their teenage years have passed. Women seem to
make up the majority of patients with adult AV." It has also
been shown that postadolescent patients fail conventional
treatment for AV in 79 to 82 percent of cases.! Oral
isotretinoin treatment failure has also been reported to

ﬁ cne vulgaris (AV) is usually perceived as a disorder

occur in 16 to 32 percent of this subgroup of patients.! The
recognition that postadolescent women with AV respond to
antiandrogenic hormonal therapies has prompted a
sustained interest in oral spironolactone.

BACKGROUND ON SPIRONOLACTONE

Oral spironolactone (hereafter referred to as
spironolactone) is used for a variety of indications in the
medical arena. First developed in 1957, spironolactone is an
aldosterone antagonist that was used initially as a
potassium-sparing diuretic in the treatment of hypertension
and congestive heart failure. Structurally, its backbone is a
basic steroidal nucleus with four rings. The primary
metabolite of spironolactone is canrenone, which is an active
metabolite that is also an antagonist of aldosterone, and thus
promotes diuresis.

The antiandrogenic effects of spironolactone were first
discovered when it was being used to treat hypertension in
women with concurrent polycystic ovary syndrome (PCOS)
and hirsutism.? It has been used frequently in the
dermatology clinic for women with hormonal-pattern AV,
defined clinically as primarily inflammatory papules, many
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* Changes observed in both ends of the spectrum of acne onset
*= Acne is starting earlier...and starting later
* Acne is starting earlier...and hanging around longer
* Definitions of Pediatric acne [birth to 11 years)*®
= Meonatal acne Birth through 4 weeks of age
* Infantile acne 1 month through 12 months of age
= Mid-childhood acne =1 year through 6 years of age
= Preadolescent acne »7 years through 11 years of age
12 years to adulthood
= Definitions of Post-adolescent acne in females”
* Late-onset acne »age 15 years

= Adolescent acne
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Figure 1. Age demographics of acne vulgaris

deep-seated and tender, that are located predominantly on
the lower half of the face and anterior-lateral neck region.
Currently, dermatologists prescribe oral spironolactone for
off-label use, with AV being a non-United States Food and
Drug Administration (FDA)-approved indication. The
rationale for using spironolactone in the treatment of AV is
that is has been shown to inhibit sebaceous gland activity. As
increased size of sebaceous glands and increased sebum
secretion are essential components in the development of
AV lesions, inhibition of sebaceous gland functions leads to
reduced formation of acne lesions.* Studies have shown that
spironolactone decreases androgen-stimulated sebocyte
proliferation 77 wvitro and inhibits sebaceous activity in
Syrian hamsters in a dose-dependent fashion.* Clinically,
women with high androgenic states will also have increased
sebum production due to an increase in -circulating
androgens, with development or worsening of AV a common
sequelae of androgen excess. However, the majority of
women who present with late-onset or post-teen persistent
AV, even with classic hormonal-pattern AV, do not exhibit an
increase in serum androgen levels. Regardless, this latter
subset still benefits substantially from oral spironolactone in
most cases, with the onset of therapeutic effect often noted
within 4 to 8 weeks.

Studies have shown that women with hormonal pattern
AV who have normal circulating androgen levels exhibit
increased levels of the tissue-derived androgens, 3-alpha-
androstanediol glucuronide and androsterone glucuronide,
both of which appear to act locally on target tissues to
promote development of AV in female patients.5’
Additionally, it has also been noted that acne-prone skin has
greater activity of type-1 b5-alpha-reductase activity, and
non-acne-prone skin has greater activity of 17-beta-
hydroxysteroid dehydrogenase activity.® So where does
spironolactone fit into this puzzle of acne lesion formation,
especially in the post-teen female patient? Spironolactone
decreases 5-alpha reductase activity via increased clearance
of testosterone secondary to augmented liver hydroxylase
activity. In addition, it increases the level of steroid hormone
binding globulin (SHBG), thus providing a sink that reduces
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circulating free testosterone as more is bound by the
increased quantity of SHBG. The resultant effect of reducing
free testosterone in circulation is an increased estrogenic
state, which can lead to gynecomastia or decreased libido,
especially when higher doses of oral spironolactone are
used. Spironolactone also acts locally by competing with
dihydrotestosterone (DHT) for cutaneous androgen
receptors, thereby inhibiting testosterone and DHT binding.
The ability of spironolactone to inhibit androgens at different
physiological levels has led to its use in women with
androgenic alopecia, hirsutism, and excess sebum
production, with successful outcomes noted in some
patients.’

WHAT IS THE CURRENT PERSPECTIVE OF THE
EPIDEMIOLOGY OF ACNE VULGARIS?

The spectrum of onset of AV is changing with cases
emerging both earlier and later than what has been noted in
the past (Figure 1). There are a significant number of people
of both genders who report experiencing episodes of AV past
the teenage years (Figure 2). In some cases, this is
persistent AV, meaning that they had AV during their
teenage years that did not spontaneously resolve once they
progressed into the third decade of life (“the twenties™).
They continue to develop lesions of AV either continuously
or intermittently. Another subset is late-onset AV, which
starts in the postadolescent years (after age 25) with no
previous history of acne during the teenage years. By
arbitrary designation in the literature, late-onset AV is
defined as AV that begins at 25 years of age or older. Late-
onset AV has been reported to occur in 18.4 percent of
women and 8.3 percent in men."” In addition, it has been
noted that male patients tend to have a higher prevalence of
AV before the age of 16 years; however, female patients tend
to have a higher prevalence of AV after the age of 23 years."
Patients with post-teenage AV present at a mean age of 24
years, and approximately 10 percent of office visits for AV
are by patients between the ages of 35 and 44 years of age."
Exogenous factors, such as cosmetics or skin care products,
medications, and/or occupation have not been found to be
precipitating or exacerbating factors.! Some researchers
have suggested that AV in adulthood may be associated with
a strong familial tendency. In one study (N=200), 50 percent
of patients reported having first-degree relatives with
postadolescent AV." The risk of adult AV occurring in a
relative of a patient with adult AV is significantly greater than
those of unaffected individuals (*<0.001)." Other studies
suggest that genetic factors may determine the failure of
acne-prone follicles to evolve into treatment-resistant
follicles in early adult life.”” However, the cutaneous
microflora of the adolescent with persistent AV as compared
to adults with late-onset AV do not differ.”” This study
suggests that microflora in adults may not be the
predominating driving force for AV in this late-onset age
group. To add, this group of patients seems to exhibit higher
treatment failure rates with traditional acne therapies. In a
study of women over the age of 25 with persistent AV,
approximately 82 percent failed therapy with multiple

Number 3]

o



Del Rosso_Ki m 022712gxp. qxp 3/8/12 10:33 AM Page 39 $

Prevalence of Acne %

teenagers and atuits

20s

Teenage

30s 403

Winen and men 530 yean of age tomgletnd s questionsain aboul their Frprriencs with sene vuigarh s

LLT% of women snd LE% of men reported Bt their sone vulgar wonened ser tair teenage yesn
9% of waman and 3. 0% of men reporied That Their acne was the same during and sher tieir teenage yean

e TR P et 5 e el T e b alRds e e [ i

d by Age Group

= Fernales
= Males

E0s and older

Figure 2. Prevalence of acne vulgaris in adults, stratified by age

courses of antibiotics and 32 percent had relapsed after
treatment with one or more courses of oral isotretinoin.™

WHAT ARE THE CLINICAL FEATURES OF ADULT
ACNE VULGARIS AND ARE THERE ANY OTHER
ASSOCIATED FEATURES?

Women with late-onset AV may present similar in
appearance to AV that is seen in teenagers, and with the
same range of severity. However, as discussed above, late-
onset AV commonly presents with a distinctive clinical
pattern, often referred to as a hormonal pattern of AV,
characterized by a predominance of inflammatory papules
concentrated along the lower half of the cheeks, jawline,
chin, and lateral neck. In this subset of adult females, it is
common for many of the inflammatory papules to be deep in
palpable quality and sometimes with nodules present.
Tenderness of some of the lesions can also be a common
complaint. Another feature of late-onset AV in women is the
relative low number or absence of comedonal lesions in
many cases, although this is a variable observation.
Nevertheless, this onset pattern is the reverse of what is
usually noted in preteens and early adolescents, the latter
often presenting with a predominance of comedonal lesions.
Adult women often exhibit a cyclic exacerbation of AV
lesions with perimenstrual flares, with one study reporting
that women over 33 years of age have a higher rate of
perimenstrual flares as compared to women 20 to 33 years of
age (p=0.03).15 In one study, 63 percent of women with AV
experienced a 25-percent increase in the number of
inflammatory lesions associated with perimenstrual flaring
of AV.'® AV in adult women can also be associated with
menstrual irregularities, hirsutism, or androgenic alopecia,
all clinical features that correlate with a high androgenic
state. However, most adult women who present with AV
have normal circulating androgen levels.

Persistence of AV into adulthood or late onset of AV in
women who also exhibit clinical features of hyper-

androgenism, may warrant further investigation for
underlying hormonal abnormalities, such as an
endocrinopathy or a hormone-secreting tumor. In adult
women with AV, especially those with a hormonal pattern
clinically, who do not exhibit androgen excess on laboratory
evaluation, or in many with hyperandrogenism associated
with endocrine disorders, such as polycystic ovary syndrome
(PCOS), oral spironolactone may be an ideal therapy because
of its ability to block systemic androgen production and
diminish the effects of peripheral androgens on target end
organs (Table 1).

WHAT ARE SOME UNDERLYING DISORDERS THAT
A CLINICIAN MUST EXCLUDE AND WHAT ARE THE
LABORATORY TESTS THAT SHOULD BE ORDERED?

Although androgens are a major causative factor in AV,
most adult women with AV do not have elevated circulating
hormone levels or clinical evidence of hyperandrogenism.”
Thus, end-organ sensitivity of the pilosebaceous unit to
androgens may be a factor. Persistent and/or treatment
resistant AV, or AV of sudden onset, are clinical clues
suggestive of abnormal androgen excess. The possibility of
an ovarian or adrenal tumor must be considered in this
scenario, especially if other signs of hyperandrogenism have
emerged, even if subtle. Signs of hyperandrogenism in
women include androgenic alopecia, seborrhea (i.e., new
onset “oily skin™), AV, hirsutism, Cushingoid features,
increased libido, clitoromegaly, deepening of the voice,
hyperhidrosis, and acanthosis nigricans. Women
experiencing these abnormalities should be screened for
underlying endocrine disorders, and preferably referred to
an endocrinologist.

The two most common causes of excess circulating
androgen levels in women are PCOS and congenital adrenal
hyperplasia (CAH).! The overall prevalence of PCOS is
estimated to be 3 to 6 percent, with approximately 23 to 35
percent of women with PCOS exhibiting AV clinically."” In
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TABLE 1. Potential indications for oral spironolactone in
post-teenage female patients with acne vulgaris**#*

POTENTIAL INDICATIONS WHERE ORAL SPIRONOLACTONE
THERAPY CAN BE CONSIDERED IN WOMEN
WITH POST-TEENAGE ACNE VULGARIS

Women with acne flares that cycle with menstruation

Women on oral contraceptives or wanting to be on oral
contraceptives who exhibit moderate-to-severe acne vulgaris (AV),
especially with a “hormonal pattern” clinically (see text)

Women not responding to conventional therapy and not wanting to
use oral isotretinoin or who are not candidates for oral isotretinoin

Women with late-onset AV, or persistent-recurrent AV past
the teenage years, even in the absence of clinical signs of
hyperandrogenism and with normal results of hormonal level testing

Women with late-onset AV (acne tarda) or sudden onset of AV

Clinical signs of hyperandrogenism, such as hirsutism, androgenic
alopecia, and/or increased sebum production with AV

*These are suggested indications where use of oral spironolactone
may be considered as a therapeutic option. However, it is important
that each patient be evaluated fully to determine the applicability of this

option and to exclude any reasons why spironolactone would not be a
good choice (i.e., past medical history, possible drug interactions), at
least without proper monitoring or further evaluation.

turn, it has been suggested that severe AV in women is highly
suggestive of underlying PCOS, with approximately 83
percent of women with severe AV found to have PCOS in one
report.”” These patients present initially with infertility or
menstrual irregularities caused by anovulation. It is prudent
for clinicians to evaluate the patient for a family history of
PCOS, hirsutism, diabetes, and infertility. Adrenal enzyme
deficiencies, such as 21-hydroxylase deficiency (late-onset
congenital adrenal hyperplasia), although rare, are important
to consider in refractory cases. These adrenal deficiency
syndromes are seen with a higher prevalence in those of
Eastern European Jewish descent when evaluating patients
with adult AV.*® Anti-androgen therapy may be helpful in
female patients with severe seborrhea, acne, hirsutism, and
alopecia, or the so-called seborrhea/acne/hirsutism/alopecia
syndrome (SAHA syndrome); late-onset AV (acne tarda);
and hyperandrogenism of ovarian or adrenal origin.

Del Rosso_Ki m 022712gxp. qxp 3/8/12 10:33 AM Page 40 $

If an endocrine abnormality is suspected, screening tests
to help diagnose excess circulating androgens are suggested.
These tests include dehydroepiandrosterone sulfate
(DHEAS), total testosterone, free testosterone, and the
luteinizing hormone/follicle-stimulating hormone (LH/FHS)
ratio. If DHEAS levels are markedly increased (level
>8000ng/dL), an adrenal tumor is an important diagnostic
consideration, and an endocrinologist should be consulted
for further workup. Levels in the 4000 to 8000ng/dL range
can indicate CAH. If 17-hydroxyprogesterone is elevated
>200ng/dL, late-onset CAH may be the cause. The most
common cause of CAH that is noted in 95 percent of cases is
deficiency of the enzyme 21-hydroxylase.” Other enzyme
deficiencies include 17-alpha hydroxylase, 11-beta
hydroxylase, and 3-beta hydroxysteroid dehydrogenase. If
the testosterone level is elevated >200ng/dL, the source may
be an androgen-secreting ovarian tumor. Elevation of the
testosterone level >150ng/dL coupled with an LH:FSH ratio
of >2:3 is suggestive of PCOS (Table 2).

The optimal time for checking these laboratory values is
during the luteal phase of the menstrual cycle, that is right
before the onset of menses. Patients should be instructed to
stop any oral contraceptives at least one month before testing
these laboratory values to optimize the accuracy of the
results. It is important to consider that a hormone-releasing
intrauterine device (IUD) may also affect testing results. It is
prudent to repeat testing of hormonal laboratory
abnormalities before starting therapy to establish an accurate
baseline for comparison if needed at a later date. Lastly, the
clinician should keep in mind that oral spironolactone has a
role in the treatment of adult women with AV, even when test
results that evaluate androgenic status are normal.

WHAT IS THE STARTING DOSAGE FOR ORAL
SPIRONOLACTONE AND WHAT IS THE
EXPECTED RESPONSE TIME?

Spironolactone is used in doses of 25 to 200mg/day for
treatment of AV in women; however, it is important to start
with a lower dose and escalate in a stepwise fashion, if
needed, depending on the clinical situation. Although it is
not often used initially before trying other options,
spironolactone can be initiated as monotherapy in adult
women with cyclic or late-onset AV, or it can be used in
combination with other topical and oral agents, depending
on severity and clinical presentation. It has been shown to be
efficacious and safe in treating AV, including in those with
seborrhea. At a lower dosage range of 50 to 100mg/day,
spironolactone has been shown to reduce sebum excretion
rate by 30 to 50 percent and improve adverse events.**' The
efficacy of spironolactone has been established by several
studies showing improvement, with lesion reductions
ranging from 50 to 100 percent in women treated for AV.* In
most of these studies, the dosage range used was 100 to
200mg daily, with response noted over approximately three
months.? However, the authors find that many adult females
with AV are well controlled on 50mg daily of spironolactone.

There is also data to suggest that spironolactone not only
improves facial AV, but is efficacious in improving truncal AV
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as well. One study of adult women on 75 to 150mg
of spironolactone daily, over a mean treatment
duration of 17 months, reported at least a 50-
percent improvement of facial AV and truncal AV in
37.5 percent of the cases.”

Additional studies have shown spironolactone
to be useful for AV in adult women. In a 12-week,
randomized, placebo-controlled trial of male and
female patients (N=36) with severe AV treated
with 50 to 200mg of spironolactone daily, the
greatest therapeutic outcomes were noted in 11 of
15 patients treated with 100 to 200mg, both
objectively and subjectively, although no statistical
analysis was reported.? This is likely due to the
small number of subjects included in the trial,
especially after breaking down specific dosage
groups. Another randomized, placebo-controlled
trial of 21 women on 200mg daily of spironolactone
for 12 weeks revealed significant improvement of
AV evaluated subjectively (p<0.001), by objective
evaluation using inflammatory lesion counts
(p<0.001) and by photographic documentation
(p<0.02).** However, as noted earlier, lower doses
of 50 to 100mg daily often produce good clinical
results and have the advantage of fewer side
effects.” In a 12-week, randomized, placebo-
controlled study of spironolactone 50mg daily, 24
of 34 patients were clear of acne lesions as
compared to improvement in 2 of 31 patients in the
placebo group (p<0.001).%

After a desired endpoint of control of acne
lesion flaring has been reached, maintenance doses
of spironolactone typically range from 25 to 50mg
daily. This low dose of spironolactone is sufficient
for some women with sporadic outbreaks of
inflammatory or isolated cystic lesions. In a
thoroughly structured, evidence-based medicine
review, due to small sample sizes and the limited
number of trials, spironolactone has been labeled
as level B evidence for the treatment of AV,
however, it is a well-recognized option that is part
of the standard of care for treatment of AV in
female patients.*

IS THERE A TOPICAL FORMULATION FOR
SPIRONOLACTONE?

Spironolactone has also been studied as a
topical formulation, although a proprietary
formulation is not available. Topical application of
spironolactone has shown limited antiandrogenic
activity or effects. In Europe, topical 5%
spironolactone lotion and cream have been used to
treat grade II acne, which has shown similar
efficacy to that of topical antibiotic therapy,
although the data are very limited.”® It has also
been shown to decrease sebum secretion in young
adults.* Topical spironolactone is not currently
available commercially in the United States.

"

TABLE 2. Endocrine evaluation results and diagnostic considerations*

LABORATORY TEST

PLASMA HORMONE
LEVEL
(ng/dL)

Elevated

SUSPECTED DIAGNOSIS

Adrenal tumor

>8000
* Elevated * Congenital adrenal
4000-8000 hyperplasia (CAH)
* Elevated  Androgen-secreting
>700 tumor

Normal/slightly

Polycystic ovarian
syndrome (PCOS);

TOTAL TESTOSTERONE

elevated « Cushing Syndrome
* >200 * Ovarian androgen-
secreting tumor
* PCOS
+ 100-200 « CAH

Cushing syndrome

FREE TESTOSTERONE

Elevated from normal

LH:FHS RATIO*

17-
HYDROXYPROSTERONE

range * Hyperandrogenism
o >2:3 * PCOS
* CAH
* Adrenal tumor
* Normal  Cushing syndrome
 Androgen-secreting
tumor
* Elevated « Late-onset congenital
>200 adrenal hyperplasia
* PCOS
* Adrenal tumor
 Normal/increased e Cushing syndrome

*DHEAS: dehydroepiandrosterone sulfate

Androgen-secreting
tumor

LH:FSH ratio: leutinizing hormone:follicle-stimulating hormone ratio
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IS SPIRONOLACTONE SAFE FOR LONG-TERM USE
AND WHAT IS THE RISK OF DEVELOPING BREAST
CANCER WITH PROLONGED INTAKE?

There are sufficient data to suggest that long-term use of
spironolactone appears to be safe overall. This was revealed
in one long-term study with patients who received spirono-
lactone for up to eight years for the treatment of AV.* In this
eight-year study, questionnaires were sent to 210 patients,
91 of whom replied with a mean length-of-treatment time
being 28.56 months (range 0.5-122 months).* Although 60
percent of patients experienced some side effects
(lightheadedness, polyuria, gastrointestinal upset), only 15
percent discontinued medications with no serious adverse
events reported.” The most common side effects were
diuretic effects (29%), menstrual irregularities (22%), and
breast tenderness (17%).” The authors concluded that long-
term use of spironolactone in the treatment of AV appears to
be safe. Although some side effects were relatively common,
they were usually not troublesome or severe enough to
result in cessation of the drug.” There were no cases of
breast carcinoma in this long-term study; however, four
patients underwent breast biopsies with benign outcomes.”
It was unknown if these benign breast lesions were linked to
spironolactone.

Early concerns regarding the potential link between
breast cancer and spironolactone use was first raised in
1975, with no data definitively demonstrating a correlation
since the question has been posed. It is recommended that
spironolactone be avoided in women with an increased risk
for breast cancer or estrogen-related tumors (either through
personal or family history).” The concerns stemmed from a
report of breast tumors in rodents, with no proven
association noted in humans. In the rodent study, two years
of ingesting spironolactone (at 256-250 times the exposure
dose in humans) resulted in benign adenomas of the thyroid
and testes, malignant mammary tumors, and proliferative
changes in the liver.” The potential for spironolactone-
related breast cancer was also raised in 1975 after a case
report of breast carcinoma that occurred in five women who
were concurrently using several medications, including
spironolactone.?* This led the manufacturer to recommend
avoiding unnecessary long-term use in a black box warning.*

The potential for spironolactone to induce estrogen-
dependent malignancies still remains controversial. However,
many believe there is not sufficient evidence to suggest
spironolactone has a direct causal link to the development of
breast cancer. Another study of 1,475 individuals prescribed
spironolactone and followed for 3 to 7 years reported nine
cases of breast cancer compared with an age-specific rate of
8.3 cases.” Another study showing similar results based on
data from 461 person-years during three years of follow-up
after spironolactone exposure demonstrated no relationship
between spironolactone use and breast cancer.® Five case-
controlled studies have also shown no overall increase in the
relative risk for breast carcinoma.” The data suggests that
there is no definitive documented association between breast
carcinoma and spironolactone ingestion after more than 30
years of spironolactone availability in the marketplace.*
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WHICH ORAL CONTRACEPTIVES CAN BE USED
WITH SPIRONOLACTONE? IS THERE A CONCERN
FOR HYPERKALEMIA IN ORAL CONTRACEPTIVES
WITH THE PROGESTIN DROSPIRENONE WHEN
USED IN COMBINATION WITH SPIRONOLACTONE?

Spironolactone can be used as monotherapy or in
combination with other drugs, such as oral contraceptives
(OCs). It can be used as monotherapy, particularly in women
who are intolerant of OCs exhibit concerns or are at
increased risk for possible complications of OCs (such as
thromboembolism or stroke) or do not want the side effect
of OC-associated melasma. When spironolactone is used in
combination with an OC, there may be added benefits in
improving AV, along with alleviating concerns about
unwanted pregnancy while taking spironolactone. To add,
women of childbearing potential must be on a reliable form
of birth control with spironolactone to avoid exposure
during pregnancy and feminization of the male fetus. Use of
an OC in combination with spironolactone also decreases
menstrual-related side effects, such as dysmenorrheal,
irregular menses, and breast tenderness, all of which can
occur with spironolactone monotherapy, especially at higher
doses. Also, the combination of an OC with spironolactone
may in some cases allow women with AV to be on a lower
daily dose of spironolactone without a sacrifice in efficacy.*®

OCs can play a significant role in treatment of AV in
women because they reduce free serum androgen levels by
increasing sex hormone-binding globulin (SHBG) regardless
of the type of progestin or concentration of estrogen. The
OC brands approved by the FDA for the treatment of AV are
ethinylestradiol (EE) 20/30/35pg and norethindrone (NET)
1mg (Estrostrep®), EE 3b6pg and norgestimate
0.18/0.215/0.25 (Ortho Tri-Cyclen®), and EE 20 and
drospirenone (DROSP) 3mg (Yaz®). Data on treatment of AV
is also available with other OCs that are not FDA approved
for this indication (Table 3). OCs can help to further improve
response to therapy for AV in adult women, especially for
those with resistant cases and not wanting to be on oral
isotretinoin.

It is recommended that OC therapy be started on the first
day of the next menses, or it can be started on the first
Sunday during or directly after menses. OCs can also be
started immediately after obtaining a negative pregnancy
test, referred to as the “quick start program.” Any estrogen
given in sufficient doses of at least 100ug can decrease
sebum production and suppress ovulation. However, caution
should be taken when patients combine spironolactone use
with EE 20ng and DROSP 3mg (Yaz®) or EE 30pg and
DROSP 3mg (Yasmin®). Both OCs are also approved for
premenstrual dysphoric disorder and have natiuretic
properties that counteract estrogen-induced weight gain.
The progestin component in both of these OCs is
drospirenone (DROSP), which is a 17-alpha spironolactone
derivative with anti-mineralocorticoid activity, and a
potassium-sparing diuretic effect. A 3mg dose of DROSP has
been reported to be equivalent to 25mg of spironolactone.

Since spironolactone is associated with risk of
hyperkalemia, serum potassium monitoring may be
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TABLE 3. Selected oral contraceptives for the treatment of acne vulgaris®

FOOD AND DRUG ADMINISTRATION-APPROVED

CLINICAL DATA AVAILABLE TO SUPPORT USE

EE 20/30/35ug and NET 1mg (Estrostrep)

Levonorgestrel 100ug and 20ug EE (Alesse)

EE 35ug and norgestimate 0.18/0.215/0.25 (Ortho Tri-Cyclen)

EE 35ug and cyproterone acetate 2mg (Diane-35)*

EE 20pg and DROSP 3mg (Yaz)

EE 30pg and DROSP 3mg (Yasmin)

*Not available in the United States

considered with use of a DROSP-containing OC, especially
when used in combination with spironolactone. However,
although hyperkalemia is a potential concern, there is some
data to suggest that using a DROSP-containing OC in
combination with spironolactone is safe and effective. In one
study of 27 women with severe-nodulocystic facial AV on EE
30pg and DROSP 3mg (Yasmin®) plus spironolactone 100mg
daily, reported side effects were not significant enough to
cause cessation of treatment.”® Baseline serum potassium
levels were measured and a second level was obtained 4 to 6
weeks later during therapy. None of the patients
demonstrated elevated serum potassium levels. No patients
discontinued therapy from adverse events and 85 percent of
women experienced excellent improvement or were entirely
clear after six months of the combination treatment.*

EE 20pg and DROSP 3mg (Yaz®) has also been shown to
improve AV in two multicenter, double-blind, randomized,
placebo-controlled trials and was approved by the FDA in
2007 for the treatment of AV. These trials followed 889
subjects over six cycles with both studies showing a 42- to
46-percent reduction in total acne lesion counts, with the
onset of visibly apparent improvement sometimes delayed
for approximately three cycles.?** However, before
starting a patient on an OC, the physician should be aware
of the contraindications, such as personal or family history
of thromboembolic disorders, smoking (over the age of 35
years), estrogen-dependent neoplasms (or undiagnosed
uterine bleeding), migraine cephalgia, and pregnancy.

CAN ORAL SPIRONOLACTONE BE USED IN
COMBINATION WITH ORAL ANTIBIOTIC THERAPY
FOR ACNE VULGARIS IN ADULT WOMEN?
Spironolactone can also be used in combination with
oral antibiotic therapy for AV. One report included
patients that failed on previous systemic acne treatment
with antibiotics, oral isotretinoin, or OCs, and who
presented clinically with hormonal pattern AV (N=85).
Patients in this analysis were treated with 50 to 100mg of

spironolactone daily as monotherapy in combination with
an oral antibiotic or in combination with an OC,
specifically EE 35ug and NET 1mg (Estrostrep®).” The
patients were monitored monthly or bimonthly and were
treated over a duration of 2 to 24 months. Ultimately, 73
patients had data complete enough for evaluation in this
retrospective evaluation. Complete clearing or marked
improvement of AV were observed in 48 women (66%)
who received a low daily dose of spironolactone (50 to
100mg).* Also, statistical analysis of the data on length of
treatment demonstrated a significant trend toward
increased benefit with a longer duration of therapy (2-24
months, mean=10 months) (p=0.032). There were
marked improvements noted with spironolactone alone
(20.8%), spironolactone plus an oral antibiotic (58.3%),
and spironolactone plus the OC (8.3%).* Oral antibiotics
used in this patient collection were minocycline,
erythromycin, or tetracycline. The majority of patients
(57.5%) experienced no adverse effects.” Menstrual
irregularities were present in 14 patients (18%), 10 of
whom were not receiving the OC (which would have
decreased these menstrual-related side effects).”
Clinically relevant hyperkalemia was not noted, and was
not anticipated with use of spironolactone in this study
population, as patients were relatively young and were not
on any concomitant medications that predisposed them to
an increase in serum potassium levels. The response rates
were similar to previous studies with 150 to 200mg daily of
spironolactone for women with AV, showing improve-
ments ranging from 56- to 80-percent reduction of acne
lesions after 3 to 6 months of treatment.**

It is important to recognize that the use of oral antibiotic
therapy for AV, especially long-term use, including in
combination with spironolactone, is not recommended
without concomitant topical therapy. More specifically, use
of a benzoyl peroxide-containing formulation is suggested to
reduce the risk of emergence of antibiotic-resistant strains
of Propionibacterium acnes.
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ARE THERE ANY ORAL ANTIBIOTICS THAT SHOULD
NOT BE USED WITH SPIRONOLACTONE OR THAT
REQUIRE ADDITIONAL CAUTION?

Spironolactone has been used safely and effectively in
combination with oral antibiotics including tetracyclines,
erythromycin, and amoxicillin.** Trimethoprim-sulfa-
methoxazole (TMP-SMX) has been found to be just as
effective as oxytetracycline in the treatment of AV, and is
sometimes used to effectively treat cases of AV that are
poorly responsive to other oral antibiotics.* In evaluating a
group of patients with AV treated with spironolactone in
combination with other agents, among three patients who
used a combination of spironolactone and TMP-SMX, one
patient experienced marked improvement and the other two
achieved complete response.* Another patient experienced
hypotension, which disappeared after one week of cessation
of spironolactone.

Although some dermatologists may be intimidated by the
potential for severe side effects associated with TMP-SMX,
major side effects, such as severe cutaneous reactions or
hematological abnormalities are rare, and in some reports not
statistically significantly increased when compared to
placebo.** However, this data may be misleading as severe
reactions associated with grave morbidity and risk of mortality,
such as toxic epidermal necrolysis and erythema multiforme
major, are well-known risks of TMP-SMX use, warranting
careful consideration and discussion of benefit versus risk
when treating AV with this agent. These reactions may be rare,
but in those patients that are affected, the implications are
significant, and the cause is usually very evident.

More recently, another potential risk possibly associated
with use of TMP-SMX has been noted.” Hyperkalemia has
been reported to occur with high doses of TMP-SMX in
human immunodeficiency virus (HIV)-infected patients, the
elderly, and patients with renal insufficiency.*” Another study
also indicates that older patients treated with angiotensin-
converting enzyme (ACE) inhibitors or angiotensin-II
receptor blockers (ARBs), who are also on TMP-SMX, can
experience hyperkalemia.* Additionally, TMP-SMX can be a
major cause of hyperkalemia-associated hospitalization
relative to other antibiotics.* During a 14-year study period
with 4,148 admissions, the use of TMP-SMZ was associated
with a nearly 7-fold increased risk of hyperkalemia-
associated hospitalization.”” Other antibiotics should be
considered if patients have many comorbidities including
use in combination with spironolactone.” It may be prudent
for the clinician to avoid TMP-SMX in combination with
spironolactone for treatment of AV until further information
becomes available regarding the true risk of hyperkalemia
associated with TMP-SMX and the associated predisposing
risk factors.

ARE THERE CONCERNS ABOUT AN INCREASE

IN THE CONTRACEPTIVE FAILURE RATE WHEN
USING AN ORAL ANTIBIOTIC AND AN ORAL
CONTRACEPTIVE IN COMBINATION, ESPECIALLY
WITH CONCURRENT USE OF SPIRONOLACTONE?

Some women with AV that are refractory to treatment
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may need to be on a topical regimen along with
spironolactone and an oral antibiotic in order to achieve
adequate control. The clinician and/or patient may be
concerned about the reported decrease in efficacy of an OC
when an oral antibiotic is prescribed, since most female
patients on spironolactone will often be using some form of
birth control, including an OC. There has been some
questions about combining an OC with an oral antibiotic,
believed to be related to reduction in gut bacterial flora
leading to reduced enterohepatic circulation of estrogen.”
However, there is no definitive evidence to support that oral
antibiotics (other than rifamycins such as rifampin) reduce
the blood levels of the hormones in OCs or their efficacy. To
add, the only antibiotics that have been shown to decrease
estrogen levels and reduce contraceptive efficacy are
rifamycins, most specifically rifampin, through a different
mechanism of induced hepatic metabolism of estrogen.*
Studies have shown that, overall, there is no difference in the
OC failure rate of patients who took OCs with antibiotics
compared with those who did not .25

On the other hand, current data do not exclude the
possibility that a small subset of women who are using an OC
may be at a greater risk of pregnancy when an oral antibiotic
is administered. Based on current information, the risk
appears unlikely and minimal, if it exists at all. However, the
caution is still included in the FDA-approved package inserts
for many antibiotics, including those commonly used to treat
AV. If a patient is on an OC and spironolactone, an antibiotic
can be added to treat AV if needed. However, if the patient
is a sexually active female of childbearing potential, it is
prudent to educate her and obtain her acknowledgment and
consent to this combination approach with the
understanding that she needs to be fully adherent with her
contraceptive therapy and use an additional birth control
method in order to reduce the risk of unintended pregnancy.

WHAT CLINICAL EVALUATION AND LABORATORY
TESTING SHOULD BE DONE BEFORE INITIATION
OF THERAPY WITH ORAL SPIRONOLACTONE AND
WHAT FOLLOW-UP RECOMMENDATIONS ARE
SUGGESTED?

A thorough general examination, including past medical
history, medication list, past surgical history, family history,
social history, and physical examination are important
components of the overall management of the patient. Also
a gynecological and an obstetric history are both important
in female patients and may be particularly relevant before
prescribing a hormonal therapy, such as spironolactone or an
OC. It is important to include in the dermatological physical
examination of the adult woman with facial AV an
assessment of chest, back, shoulders, and upper arms, as AV
often involves these locations in addition to the face. It is
recommended that each clinician incorporate his or her own
consistent system to grade acne severity in different body
locations so accurate comparisons can be made from visit to
visit. If present, the type, location, and severity of acne
scarring should also be documented. Other factors, such as
alopecia, hirsutism, and skin oiliness (seborrhea), may also
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TABLE 4. Monitoring oral spironolactone therapy in post-teenage women with acne vulgaris and hyperandrogenism:
Guidelines to be considered before starting therapy and after three months of treatment®

SERUM COMPLETE BLOOD
*
TIMEPOINT DHEAS FREE TESTOSTERONE BLOOD PRESSURE POTASSIUM CELL COUNT
Pretreatment Yes Yes Yes Yes Optional
1 month of . . . . .
Optional if abnormal Optional if abnormal Yes Yes Optional
treatment
Every 3 months Yes if abnormal Yes if abnormal Optional Optional Optional
Last monr:g;]to ftreat- Yes if abnormal Yes if abnormal Yes Yes Optional

*DHEAS: dehydroepiandrosterone sulfate

be assessed and documented.

It is important to establish prior to initiating therapy with
spironolactone that there is no history of renal disease, that
the patient does not utilize salt substitutes (many contain
potassium in place of sodium), and is not utilizing potassium
supplements, other potassium-sparing diuretics (i.e.,
amiloride, triamterene), ACE inhibitors, or ARBs. Many
clinicians do not obtain baseline laboratory testing, including
serum electrolytes, in young healthy female patients with AV
with no medical problems who are not on any medication
that may put them at risk for hyperkalemia when combined
with spironolactone. Nevertheless, obtaining a complete
blood cell count and chemical profile (including serum
electrolytes) is a prudent approach to establish a baseline
and to exclude some potential unexpected concerns in the
given patient, such as pre-existing hyperkalemia or impaired
renal function. After starting spironolactone for AV, clinical
monitoring every 4 to 6 weeks, with adjustment of dose
based on clinical response and assessment of side effects, is
recommended until stabilization occurs.”® Laboratory
monitoring in general is not essential overall, but some
clinicians choose to test for hyperkalemia during the initial
three months of treatment and periodically thereafter (Table
4).» Serum potassium level monitoring and other testing, if
applicable, can always be incorporated based on clinical
judgment for individual patients who exhibit certain risk
factors, such as older individuals and those on OCs
containing DROSP* It is uncommon to experience
hyperkalemia from spironolactone in healthy individuals;
however, new-onset muscle cramps or weakness can be
important clinical clues.

As a general suggestion, laboratory monitoring of
abnormal circulating androgens (free testosterone or
DHEAS) is recommended every 3 to 4 months to ensure
successful androgen suppression in those with endocrine
abnormalities. One study revealed that women (N=24) had
decreased mean DHEAS levels with significant clinical
improvement of AV (p<0.05) after three months of treatment
with spironolactone 100mg/day.”* Complete therapeutic
suppression usually occurs within 4 to 12 months of

continued spironolactone therapy. Androgen follow-up
testing is not necessary if the values are normal at baseline.
In some cases, the therapeutic benefits of spironolactone for
AV may plateau after approximately a year and the clinician
may need to add another therapy to sustain remission.
However, the authors have found, at least in adult women
with AV including those with a hormonal clinical pattern and
without other signs of hyperandrogenism, that once an
effective maintenance dose is established, that control is
sustained in most cases as long as they continue using
spironolactone at that same dose each day.

WHAT ARE THE MOST COMMON SIDE EFFECTS
OF SPIRONOLACTONE? WHAT IS THE RISK OF
HYPERKALEMIA? IS THERE A DIFFERENCE IN
LONG-TERM SIDE EFFECTS AS OPPOSED TO
SHORT-TERM SIDE EFFECTS?

The majority of adverse effects associated with
spironolactone are dose-dependent. Low-dose therapy
using 25 to 50mg daily is generally very well tolerated, and
even 100 mg daily is not problematic in most cases.” Higher
dose therapy using >100mg/day is more likely to cause
hyperkalemia, particularly when there is cardiac or renal
compromise.” Other dose-dependent side effects include
menstrual irregularities (metrorrhagia, amenorrhea,
breakthrough bleeding), breast tenderness and
enlargement, orthostatic hypotension, hyperkalemia, and
reduced libido.”” Menstrual irregularities have been
reported to be as high as 18 percent on low-dose
spironolactone (50-100mg daily) as opposed to 70 percent
in patients on 200mg daily.”* Breast tenderness has been
reported in five percent of patients on low-dose
spironolactone compared to 30 percent on 200mg daily.™
Most patients experience at least one side effect related to
spironolactone, but they are usually not severe enough to
discontinue therapy, and some can be tempered by
concomitant use of OC therapy (i.e., menstrual
irregularities, breast tenderness).” One long-term study
found that the most common side effects were menstrual
irregularities (22%), tiredness (16.5%), and breast
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tenderness (17%), all of which were mild and rarely caused
cessation of the medication.” Most side effects are dose-
dependent, except central nervous system (CNS)
symptoms (lethargy, headache, lightheadedness, dizziness),
which do not appear to always be dose-related.* If
menstrual abnormalities do not improve within three
months of monotherapy, the clinician may consider the
following options: 1) decrease spironolactone to a dosage
range of 50 to 7bmg daily if applicable, 2) add an OC to
reduce menstrual dysfunction, or 3) “cycling” of the
spironolactone with 21 consecutive days of therapy
followed by seven days off.

Hyperkalemia is a commonly feared potential
consequence of spironolactone therapy, although it is
generally not a relevant concern in a healthy population of
young women. Spironolactone is best avoided in patients
with renal insufficiency, as this increases the risk of
hyperkalemia. In patients with heart failure, the incidence of
hyperkalemia may be increased as was shown in one study
of patients with left ventricular systolic dysfunction who
were on spironolactone therapy (N=134)." Some patients
had to discontinue therapy with spironolactone because of
hyperkalemia (17.1%), renal function deterioration (14.5%),
gynecomastia (5.3%), and other side effects (1.3%).* This
study suggests that serum potassium levels should be closely
monitored along with serum creatinine and blood urea
nitrogen (BUN) levels in this subset of patients. Studies from
the Randomized Aldactone Evaluation Study (RALES)
showed that daily doses of 12.5 to 2bmg of spironolactone
coadministered with ACE inhibitors, loop diuretics, and
digoxin were safe provided that serum potassium levels were
monitored carefully.”

There are some differences regarding long-term and
short-term side effects that have been observed with
spironolactone. According to one long-term study, one or
more side effects were reported in 59 percent (54/91) of
survey respondents on spironolactone 50 to 100mg daily.*
Although the adverse effects were not serious, 15 percent of
women stopped therapy because of side effects. This is in
comparison to a recent short-term study with spironolactone
showing that 42.5 percent of patients treated for two years
experienced side effects.” There was an increase in diuretic
effects reported in 29 percent (26/91) of patients in a long-
term study compared to five percent (4/80) in short-term
studies.*

WHAT DRUGS SHOULD BE AVOIDED WITH
ORAL SPIRONOLACTONE AND WHAT ARE
SOME CONTRAINDICATIONS WITH ITS USAGE?
Certain drugs when used in combination with
spironolactone can potentiate specific adverse side effects.
The most concerning is hyperkalemia, which has been
reported to occur at a rate of 2.9 to 9.9 percent in the
outpatient setting in patients without cardiac disease.”
Concurrent ingestion of spironolactone and potassium
supplements, potassium-rich foods, and/or salt substitutes
should be avoided. Hyperkalemia can occur in any patient
with excess potassium intake, especially those with renal
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insufficiency. One study reported that the most common
cause of death associated with hyperkalemia was due to use
of spironolactone along with potassium supplementation.”
Hyperkalemia may cause fatal cardiac irregularities,
paresthesia, muscle weakness, fatigue, flaccid paralysis of
the extremities, bradycardia, and shock. If hyperkalemia is
suspected, patients should be advised to go to the
emergency room.

There are some contraindications the clinician should
also be aware of before starting a patient on spironolactone.
The use of diuretics and potassium-sparing drugs (e.g.,
amiloride, triamterene) with  spironolactone is
contraindicated. To add, spironolactone should not be used
in combination with an ACE inhibitor as this is considered a
relative contraindication because of the potential for severe
hyperkalemia and inhibition of aldosterone formation.
However, clinical studies in patients with moderate to severe
congestive heart failure have shown that the addition of low
dose spironolactone (25-50 mg daily) to the standard
therapy of an angiotensin-converting-enzyme (ACE)
inhibitor and a loop diuretic has decreased mortality and
hospitalization.®® Nevertheless, it is best to avoid
prescribing spironolactone for a patient with AV who is
taking an ACE inhibitor.

Cautious use with other medications along with
spironolactone has been noted. Alcohol, barbiturates, and/or
narcotics are best avoided as they can potentiate orthostatic
hypotension. Use with corticosteroids or adrenocorticotropin
hormone (ACTH) may intensify electrolyte depletion,
particularly hypokalemia. Spironolactone reduces the
clearance of lithium and concomitant use is not
recommended for AV treatment. Increase in digoxin serum
concentrations and digoxin toxicity has been suggested as a
potential complication with concurrent use of spironolactone.
Non-depolarizing neuromuscular blocking agents can also be
potentiated if used with spironolactone.®

WHAT IS THE RISK ASSOCIATED WITH
SPIRONOLACTONE USE IN PREGNANCY
AND LACTATION?

Spironolactone should be avoided in pregnancy due to
the theoretical risk of teratogenicity, especially in a male
fetus. It is also best avoided in men due to the risk of
impotence, gynecomastia, and loss of libido. It is rated as
pregnancy category C and exhibits this potential based on
exposure and reproduction data in animals with concerns
regarding hypospadias, feminization of a male fetus, and
other possible adverse effects.*® However, the risk of
masculinization of the male fetus occurs approximately six
weeks post-conception, and if inadvertent administration is
discontinued at an early stage, the potential risk to the male
fetus is negligible.®

Currently, there are no reports linking spironolactone
with human congenital defects, and no well-controlled,
prospective studies evaluating spironolactone exposures in
pregnant women.* However, in a surveillance study
conducted between 1985 and 1992 involving 229,101
completed pregnancies, 31 newborns had been exposed to
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TABLE 5. Pretreatment checklist before prescribing oral spironolactone including in post-teenage female patients with
acne VuIgariSl,11,14,17,20,22—27,3&39,43,47,48,52—62,65,68

QUESTION

CLINICAL CONSIDERATION

Is the patient a candidate for spironolactone based on past history
and evaluation of acne vulgaris (AV) on face and trunk? Are there
other signs, symptoms, or details in patient history or examination
that suggest hyperandrogenism?

Obtain thorough history including time courses of AV and treatments
used; evaluate for clues suggesting hyperandrogenism, such as irregular
menses, infertility, abnormal hair growth (if not evident, ask if she uses
hair-removal techniques especially on the face); seborrhea (very oily
skin); androgenic alopecia; history of refractory AV, rapid onset of AV
(sometimes explosive over days or weeks), and/or repeated recurrence of
AV after oral isotretinoin use with short periods of remission (often less
than 6-9 months after stopping oral isotretinoin); if hyperandrogenism
suspected or confimed, then a plan for further evaluation and follow up
coupled with communication with patient’s primary physician, and
consultation with appropriate specialist(s) is warranted

Is the patient pregnant? Is the patient considering or actively trying
to become pregnant?

Avoid oral spironolactone based primarily on animal data; data limited in
humans

Is the patient breastfeeding?

Probably compatible but avoidance may still be prudent as active
metabolite (canrenone) achieves low levels in human breast milk

Is the patient taking an oral contraceptive (OC), and if so, does the
OC contain drosperinone?

Concurrent use of an OC and spironolactone in adult women with AV
reduces menstrual irregularities and breast tenderness that may occur
with spironolactone, especially at higher doses (>100mg/day); use of
spironolactone in combination with an OC may provide augmented
benefit for AV as compared to each agent alone; drosperinone is reported
to be equivalent to 25mg of spironolactone, which the clinician may wish
to consider with regard to dosing and the potential for increased risk of
adverse effects (i.e., hyperkalemia)

Is there a personal or family history of breast cancer?

Avoid spironolactone if personal history of breast cancer; probably
also best to avoid if family history of breast cancer, especially if in first-
degree relative(s); available data and experience suggest that risk of
development of breast cancer from use appears to be negligible; more
data are needed before a definitive statement can be made, including in
specific patient subsets and in those with breast cancer history or
positive family history; a reasonable, cautious, and informed approach
is suggested

Does the patient have renal disease or cardiac disease, especially
congestive heart failure (CHF)?

Risk of hyperkalemia higher in these patient subsets; although

women with AV tend to be a younger healthy population overall, renal
insufficiency due to diabetes or other causes seen in younger patients
may be encountered on occasion; although CHF not common in adult
female population with AV, some cases may occur especially in those
with congenital or acquired cardiac valve or septal disorders or primary
cardiomyopathies

Does the patient have hypertension? Is she currently using any

angiotensin converting enzyme (ACE) inhibitors, angiotensin receptor

blockers (ARBs), potassium-sparing diuretics, or salt substitutes
(many replace sodium with potassium)

Hypertension can cause renal insufficiency, which is a risk factor for
hyperkalemia; risk of hyperkalemia increased if spironolactone is used
concurrently with potassium supplements, high potassium intake,
potassium-sparing diuretics (i.e., amiloride, triamterene), ACE inhibitors,
and/or ARBs; coadministration for AV best avoided, especially without
consulting first with the patient’s physician(s)

Is patient on treatment with trimethoprim-sulfamethoxazole
(TMP-SMX)?

Possible increased risk of hyperkalemia reported; probably best to avoid
coadministration for AV

Is the patient on treatment with lithium carbonate?

Avoid coadministration; spironolactone may increase serum lithium
levels resulting in toxicity; consider role of lithium as a causative or
exacerbating factor related to AV; may wish to consult with physician
responsible for prescribing lithium therapy for the patient
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spironolactone during the first trimester of pregnancy. Two
major birth defects were noted with one expected for other
reasons and the other an oral cleft defect; no other
anomalies in five major categories were noted among these
31 newborns, including hypospadias, cardiovascular defects,
spina bifida, polydactyly, and limb reduction defects.*
Importantly, there is at least one case report of two
appropriately developed, healthy males after exposure to
high-dose treatment with spironolactone (200-400 daily)
and potassium supplementation for maternal Bartter
syndrome.®

Potential teratogenicity risks with spironolactone are
based on findings demonstrated in male rodents and rabbits
and have been reviewed elsewhere.* Studies in mice using
exposures far below the maximum recommended human
dose (MRHD) with correction for body surface area revealed
no embryotoxicity or adverse effects on the fetus. In rabbits
dosed at approximately the MRHD, an increase in fetal
resorption and a decrease in the number of viable fetuses
were noted. In male rats exposed to spironolactone during
late embryogenesis and fetal development, using a daily
dosage 10-fold higher than with the mice or rabbits,
feminization of male rat fetuses was documented, and
another study showed permanent alterations in the
reproductive tracts of both male and female rats exposed in
utero to 50-100mg/kg/day of spironolactone during late
gestation.™

It is unknown whether the parent compound,
spironolactone, is excreted in human breast milk; however,
the active and predominant metabolite, canrenone, does
achieve levels in human breast milk.*** It has been estimated
that the maximum exposure of the breast-fed infant to
canrenone would be 0.2 percent of the maternal daily dose,
which is felt to be insignificant.”” Although it is believed that
maternal ingestion of oral spironolactone is “probably
compatible” with breastfeeding, and the American Academy
of Pediatrics classifies spironolactone as compatible with
breastfeeding, consideration should be given to the
tumorigenic potential of spironolactone in rats, at least from
a medicolegal perspective, based on the comfort level of the
clinician and parents.%

CONCLUSION

Although there have been considerable advances in acne
therapy, treatment failure can occur especially in adult
female patients. Overall, spironolactone as a monotherapy or
in combination with other agents is well tolerated if properly
dosed and adjusted and has been shown to be beneficial for
women with AV, especially in those exhibiting the hormonal
pattern clinically. Although not first line, some women may
benefit, including in cases where an endocrine disorder is
suspected and oral isotretinoin therapy is not desired. Use of
spironolactone for women with AV is not limited to those
who exhibit hyperandrogenism clinically, as spironolactone
can be used in women with normal circulating androgen
levels. Spironolactone is usually reserved for recalcitrant
cases of AV in adult women that are resistant to conventional
treatment. Importantly, spironolactone may be used in
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conjunction with an OC to enhance therapeutic benefit for
AV, to achieve birth control in women of childbearing
potential, and to decrease menstrual-related side effects.
There are also sufficient data to suggest that short- and long-
term use with spironolactone is deemed safe overall,
provided certain contraindications and risk-factor exclusions
are identified before starting treatment. More studies are
needed to confirm these results. Concerns regarding breast
cancer and hyperkalemia should not intimidate the clinician
from using spironolactone for AV when it is clearly needed in
young, healthy individuals, provided specific exclusions are
identified up front. In conclusion, data from medical
literature, clinical experience over many years support that,
overall, spironolactone is a safe and efficacious therapy for
adult women with AV in many clinical circumstances. Table
5 provides a practical checklist for the clinician when
considering the use of spironolactone, with emphasis on
treatment of AV in women. Spironolactone should be
considered as a major agent in the armamentarium for
treatment of adult women with AV. Its use, either as
monotherapy or in rational combination with other agents,
can provide many patients legitimate hope of achieving
reasonable improvement that is usually sustained with
continued use, with complete or near-complete control of
their acne flares observed in many adult women with AV.
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