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Background: There is limited evidence on the safety and efficacy of spironolactone in the treatment of
women with acne. Thus, for many dermatologists spironolactone remains an alternative rather than a
mainstay treatment for female patients with acne.
Methods:An electronicmedical records search tool was used to select data from a group of womenwho re-
ceived spironolactone to treat acne andwere evaluatedwith the comprehensive acne severity scale (CASS)
before treatment and at all follow-up visits. Data points were collected for CASS scores at each follow-up
visit, concurrent andprevious treatments, and side effects. These data pointswere used todrawconclusions
about the safety and efficacy of spironolactone in this patient population.
Results: Therewere 110 patients thatmet all eligibility requirements. Of these, 94 patients saw an improve-

ment in their CASS score and 61 patients completely cleared their score to 0. There were 16 patients who
did not improve and sixwho relapsed after initial improvement. The women saw an average improvement
in their acne by 73.1% for the face, 75.9% for the chest, and 77.6% for the back. Fifty-onewomen experienced
side effects, but only six found them bothersome enough to stop taking spironolactone.
Conclusion:Amajority ofwomen in this study saw a dramatic improvement in their acnewhile treatedwith
spironolactone. There were low rates of relapse or discontinuation of the medication. To further promote
the use of spironolactone as a first-line systemic treatment for women with acne, there must be more
prospective controlled trials.
© 2016 The Authors. Published by Elsevier Inc. on behalf ofWomen's Dermatologic Society. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

Acne vulgaris is a common, treatable dermatologic disease that can
cause scarring, disfigurement, and socio-psychological distress.
Current treatment guidelines generally recommend topical treatments
for mild acne or a combination of topical and systemic treatments for
moderate-to-severe acne (Zaenglein et al., 2016). Systemic treatments
fall into three groups and each targets amechanismof acne pathophys-
iology: antibiotic medications, hormonal therapy, and isotretinoin. For
women whose acne failed to improve with topical treatments,
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hormonal therapies in the form of spironolactone and/or combined
oral contraceptive pills have become an important treatment strategy.

Spironolactone is a mineralocorticoid receptor antagonist that is
currently indicated for the treatment of primary hyperaldosteronism,
congestive heart failure, cirrhosis, nephrotic syndrome, essential
hypertension, hypokalemia, and edema of pregnancy (FDA, 2014).
The safety of long-term spironolactone use is well established given
that it has been approved by the U.S. Food and Drug Administration
(FDA) since 1960. Furthermore, the groundbreaking Randomized
Aldactone Evaluation Study has shown that spironolactone defini-
tively reduces morbidity and mortality in patients with heart failure
(Pitt et al., 1999). It is also an androgen receptor antagonist and has
been shown to reduce sebum production in vivo (Goodfellow et al.,
1984), leading to an increase in off-label usage for the treatment of
hyperandrogenism. Because androgens mediate increased sebum
production, they have been implicated in the pathophysiology of
acne (Zouboulis et al., 1994), which led to the current acceptance of
spironolactone as a non-antibiotic alternative to traditional systemic
treatments for women with acne.
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Spironolactone is generallywell tolerated inwomen and its poten-
tially most worrisome side effects, hyperkalemia and increased risk of
cancer, are not sufficiently supported by evidence. Common side
effects of long-term use of spironolactone during treatment for acne
include irregular menstruation, urinary frequency, dizziness, head-
aches, nausea, vomiting, breast tenderness, and breast enlargement
(Shaw and White, 2002). Male patients who take spironolactone
often experience gynecomastia, loss of libido, and general feminiza-
tion that results in the termination of treatment (Hughes and Cunliffe,
1988). Therefore, men are generally not prescribed spironolactone for
the treatment of acne.

Because of its anti-androgenic effects, spironolactone has been
hypothesized to be associated with an increased risk of estrogen-
sensitive cancers but there is currently no evidence to support
this in human subjects (Biggar et al., 2013; Mackenzie et al., 2012).
Additionally, a recent study investigated hyperkalemia as a potential
complication of this potassium-sparing diuretic in healthy young
women with acne who are the typical demographic for off-label
spironolactone use (Plovanich et al., 2015). With the exclusion
of women with heart failure or kidney disease, this study showed
that serum potassium levels were not found to be elevated above
those of the controls and it was concluded that routine potassium
monitoring is unnecessary for this relatively young and healthy
cohort. Spironolactone is classified as a Pregnancy Category C drug
due to its association with feminization of male fetuses in animal
studies (FDA, 2014). Without the need for regular blood testing or
the risk of severe teratogenicity, spironolactone is an attractive alter-
native to treatment with isotretinoin.

The safety profile of spironolactone is better established than its
efficacy in the treatment of acne. Since the characterization of its
anti-androgenic effects, there have been two important randomized
placebo-controlled, double blind studies of spironolactone for the
treatment of patients with acne. The studies had only 36 and 21 sub-
jects, respectively, but showed a statistically significant improvement
in acne (Goodfellow et al., 1984; Muhlemann et al., 1986). A larger
retrospective study showed that 93.4% of 85 patients had some amount
of improvement in their acne when treated with spironolactone
(Shaw, 2000). In an effort to reduce systemic effects, physicians have
also begun testing the efficacy of topical spironolactone gels. One
early study showed that there was no reduction in sebum excretion
(Walton et al., 1986). Recent randomized controlled trials have
shown mixed results in the improvement of acne, which indicates
that topical spironolactone gel is not an effective alternative for sys-
temic spironolactone (Afzali et al., 2012; Kelidari et al., 2016).

Although current evidence demonstrates the effectiveness of oral
spironolactone for the treatment of acne, the studies are too few and
small to prompt FDA approval or a recommendation for use by the
Cochrane Database of Systemic Reviews (Brown et al., 2009). Thus,
for many dermatologists spironolactone remains an alternative rather
than a mainstay treatment for female patients with acne. There is a
need for further research for spironolactone to gain legitimacy as a sys-
temic acne medication. The addition of this larger retrospective study
to the literature will contribute further to the ever-clearer picture of
spironolactone as a safe and effective treatment for patients with acne.

Methods

In recent years, providers at the University of Pennsylvania have
evaluated patients with acne using the comprehensive acne severity
scale (CASS) as an acne grading system. A CASS score of 0 (no or barely
visible acne lesions) to 5 (highly inflammatory lesions with nodules
and cysts) is assigned separately for the face, chest, and back on the
basis of the severity of the acne in that area. All patient records at
the University of Pennsylvania Health System were accessed with
PennSeek, an electronic medical record search tool, to select data
from those patients with the terms acne, CASS, and spironolactone
in their medical records. From this group, patients who were over
the age of 12 years, treated with spironolactone for acne after January
1, 2007, and evaluatedwith CASS scores at both the initial and follow-
up appointments by one of two specific dermatology providers were
selected as eligible for the study.

These patients’ medical records were thoroughly reviewed with
data points inputted into a data collection sheet. The data points
included age, race, height, weight, body mass index (BMI), previous
topical and systemic treatments, CASS scores at the initial and
follow-up visits for the face, chest, and back, spironolactone dose,
side effects, and discontinuation and relapse reasons. Data tables
were constructed to show the percentage ofwomenwhodiscontinued
or relapsed and their reasons, the prevalence of side effects, the fre-
quencies of all prior and concurrent treatments, and the percentage
of women with improvement in both total and body-site specific
CASS. No advanced statistical analysis was performed on the data;
therefore, the collection sheet and tables served as the primary sources
to draw conclusions.

Results

There were 4,621,497 patients in the PennSeek database of
which 464 patients had the terms acne, CASS, and spironolactone in
their medical records. Of these patients, 127 were over the age of
12 years, treated with spironolactone for acne after January 1, 2007,
and evaluated with CASS scores at both the initial and follow-up
appointments by one of two specific dermatology providers. An addi-
tional 17 patients were excluded from the study due to medication
non-compliance (12 patients), running out ofmedication (4 patients),
or lack of timely follow-up (1 patient). Of the 110 remaining patients,
there were 70 patients (63.6%) whowere Caucasian, 7 patients (6.4%)
were African American, 13 patients (11.8%) were Asian, and 10 pa-
tients (9.1%) were of other and 10 (9.1%) of unknown race. The
median age was 27 years and the average BMI was 23.03.

Previous treatments, which were tried both separately and in
combination, included benzoyl peroxide, topical clindamycin, topical
retinoids, intralesional kenalog, systemic antibiotic medications, oral
contraceptive pills, and isotretinoin. Many patients whowere already
using topical acne medications or oral contraceptive pills continued
their use while treated with spironolactone. There were 104 patients
who used some form of concurrent therapy while taking
spironolactone, 92 of which were topical medications that were
already used prior to the initiation of spironolactone therapy. Of
these 104 patients, 15 patients were prescribed systemic antibiotic
medications concurrently either as a tapering of existent antibiotic
use or as an adjunct therapy due to a lack of response to treatment
with spironolactone. Thirty-five patients were taking oral contracep-
tive pills concurrently with spironolactone therapy, 19 of whomwere
already taking these although not specifically for the treatment of
acne and 16 of whom began taking these as a form of birth control
while treated with spironolactone. The type of oral contraceptive
pill was unknown in 15 patients. Of the remaining 20 patients, 19 pa-
tients took combination estrogen/progesterone pills and 1 patient
took progesterone-only pills.

Of the 110 patients, 94 patients experienced some reduction in
CASS score while treated with spironolactone and 61 patients became
completely clear (i.e., CASS score of 0 on the face, chest, and back). The
time from initial visit to each follow-up visit varied but was on average
4 months to the first follow-up, 7 months to the second follow-up,
13 months to the third follow-up, and 17 months to the fourth
follow-up visit.

Before treatment, 108 patients had CASS scores that were greater
than 0 on the face. Of these, 86 patients saw a reduction in their CASS
score by the time of their first follow-up visit, an additional 7 patients



Table 1
Face CASS score changes at each follow-up visit

Face CASS Score First
Follow-up
Visit

Second
Follow-up
Visit

Third
Follow-up
Visit

Fourth
Follow-up
Visit

Total

Improvement No. 86 7 0 1 94
% 79.6 6.5 0.0 0.9 87.0

Cleared No. 37 20 4 4 65
% 34.3 18.5 3.7 3.7 60.2

No Improvement No. 22 15 15 14 14
% 20.4 13.9 13.9 13.0 13.0

CASS, comprehensive acne severity scale.
Note: Percentages are calculated from a total of 108 patients with initial face CASS
scores greater than 0. Of the 108 patients, 94 patients’ acne improved (65 of which
were completely clear) and 14 patients’ did not.

Table 3
Back CASS score changes at each follow-up visit.

CASS Back First
Follow-up
Visit

Second
Follow-up
Visit

Third
Follow-up
Visit

Fourth
Follow-up
Visit

Total

Improvement No. 34 5 0 1 40
% 75.6 11.1 0.0 2.2 88.9

Cleared No. 28 7 0 2 37
% 62.2 15.6 0.0 4.4 82.2

No improvement No. 11 6 6 5 5
% 24.4 13.3 13.3 11.1 11.1

CASS, comprehensive acne severity scale.
Note: Percentages are calculated from a total of 45 patients with initial back CASS
scores greater than 0. Of the 45 patients, 40 patients’ acne improved (37 of which
were completely clear) and 5 patients’ did not.
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by the second follow-up visit, and an additional 1 patient by the
fourth follow-up visit (Table 1). Before treatment, 42 patients had a
CASS score that was greater than 0 on the chest. Of these, 31 patients
saw a reduction in their CASS score by the time of their first follow-up
visit, an additional 2 patients by the second follow-up visit, and an
additional 1 patient by the fourth follow-up visit (Table 2). Before
treatment, 45 patients had a CASS score that was greater than 0 on
the back. Of these, 34 patients saw a reduction in their CASS score
by the time of their first follow-up visit, an additional 5 patients
saw a reduction by the second follow-up visit, and an additional 1 pa-
tient by the fourth follow-up visit (Table 3). Therewas a 73.1%, 75.9%,
and 77.6% reduction in CASS scores of the face, chest, and back, re-
spectively (Table 4).

Of the 101 patients (92%) who initiated a 100-mg/day dose of
spironolactone, 85 patients showed an initial improvement in their
acne and 40 patients became completely clear when treated with this
dose. Of the remaining patients, an additional 20 patients improved
and 12 patients cleared their acne when treated with 150-mg/day
doses, and 10 patients improved and 3 patients cleared with
200-mg/day doses. Sixteen patients did not experience improvement
when treated with spironolactone and four of these patients
discontinued the medication for this reason. Six patients improved
but later relapsedwhile treatedwith spironolactone. Three patients re-
lapsed while tapering their dose of spironolactone due to good initial
improvement, two patients relapsed after completing a treatment
course with good results, and one patient relapsed after receiving a
medroxyprogesterone acetate (Depo-Provera) injection. Concurrent
treatments were similarly represented in both those patients who
experienced improvement and those who did not.

There were 14 patients (12.7%) who discontinued treatment with
spironolactone after a consultation with their provider: six patients
due to the side effects, four patients due to lack of effectiveness,
three patients due to completed course of treatment, and one patients
due to pregnancy. The reported side effects that led to the treatment
Table 2
Chest CASS score changes at each follow-up visit

CASS Chest First
Follow-up
Visit

Second
Follow-up
Visit

Third
Follow-up
Visit

Fourth
Follow-up
Visit

Total

Improvement No. 31 2 0 1 34
% 73.8 4.8 0.0 2.4 81.0

Cleared No. 27 4 0 2 33
% 64.3 9.5 0.0 4.8 78.6

No Improvement No. 11 9 9 8 8
% 26.2 21.4 21.4 19.0 19.0

CASS, comprehensive acne severity scale.
Note: Percentages are calculated from a total of 42 patients with initial chest CASS
scores greater than 0. Of the 42 patients, 34 patients’ acne improved (33 of which
were completely clear) and 8 patients’ did not.
discontinuation were excessive sleepiness, breakthrough vaginal
bleeding, urinary frequency and tachycardia, irregular periods, diffuse
pruritus, and anxiety. These six women represent 11.7% of the 51
women who experienced side effects during treatment with
spironolactone. In total, 34 patients experiencedmenstrual and 26 pa-
tients experienced non-menstrual side effects (Table 5).
Discussion

The results of this study showed that acne improved in the vast
majority of the women and completely cleared in a large percentage
during treatmentwith spironolactone, which further strengthens the
evidence that spironolactone is an effective treatment for women
with acne. Patients showed 73.1%, 75.9%, and 77.6% improvements
on the face, chest, and back, respectively, which supports that
spironolactone is equally effective in treating acne in multiple areas
of the body. Improvements in acne regardless of the body site
occurred in 85% of patients with 55% of patients whowere completely
clear (CASS score of 0 in all body sites) and 26% of patients who were
almost clear (maximum CASS score of 1 in one or more body sites)
during treatment.

Current guidelines by the American Academy of Dermatology
recommend a 3-month course of oral antibiotic medications and spe-
cifically of the tetracycline class as the initial systemic treatment for
moderate-to-severe acne (Zaenglein et al., 2016). No particular tetra-
cycline has been found to be more or less effective than any other
(Garner et al., 2012). Minocycline, for example, has been studied
with various methods of outcome measurement and has been found
to show improvement in 51% of cases (Ozolins et al., 2004) and
completely or mostly clear acne in 23.6% of cases (Stewart et al.,
2006). These rates suggest that a treatment regimen of 3 months
with oral antibiotic medication is often not sufficient to result in
marked improvement or clearance of acne. In fact, one study found
that 29% of 79,565 patients were treated with oral tetracycline-class
antibiotic medications for longer than 6months (Barbieri et al., 2016).

Comparatively, a study of patients who took oral contraceptive
pills to treat acne demonstrated an improvement in 81.7% of patients
with clearance or almost clearance in 48.4% of patients (Leyden et al.,
Table 4
Average before and after CASS scores and percentage of improvement for womenwho
initiated treatment with CASS score greater than 0 for the face, chest, and back

Average CASS Scores
(At Treatment Initiation N0)

Before After Improvement (%)

Face 2.19 0.59 73.06
Chest 1.41 0.34 75.89
Back 1.65 0.37 77.58

CASS, comprehensive acne severity scale.



Table 5
Side effects reported among women who were treated with spironolactone

No. of Patients
(N = 110)

Menstrual Side Effects
Breakthrough bleeding/spotting 25
Amenorrhea (cessation of menses) 7
Irregular menses (varied duration between periods) 4
Oligomenorrhea (periods greater than 35 days apart) 2
Non-menstrual Side Effects
Lightheadedness/dizziness 7
Breast tenderness 4
Increased Urinary Frequency 4
Weight gain 2
Worsening of restless legs 2
Sleepiness/drowsiness 2
Breast enlargement 2
Dehydration 1
Weight loss 1
Hair loss 1
Generalized pruritus 1
Fatigue 1
Decreased libido 1
Photosensitivity 1
Anxiety 1
Tachycardia 1
Metallic taste 1
Abdominal pain 1
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2002). Other similar studies used total lesion count rather than an
established severity index such as CASS scores as the primary outcome
with an investigator’s global assessment, which is a subjective mea-
sure, as a secondary outcome (Lucky et al., 1997; Rosen et al., 2003;
van Vloten et al., 2002). On the other hand, isotretinoin caused a
complete clearance of acne in nearly all patients with one or more
treatment course. Approximately 40% of patients remained clear
of acne, with 40% of patients presenting with a mild relapse and
20% with a relapse that required an additional course of therapy
(James, 2005). Treatment with isotretinoin, however, is not as safe
as spironolactone because it has multiple, potentially serious side
effects such as teratogenicity and depression. Spironolactone, which
has higher percentage improvement rates comparedwithminocycline,
percentage improvement rates that are similar to oral contraceptive
pills, and a better safety profile than isotretinoin, gives women an
excellent opportunity to achieve and maintain acne clearance with
daily use.

In contrast with the two major clinical trials of spironolactone for
the treatment of acne, this study explores the maintenance of the
observed efficacy (Goodfellow et al., 1984; Muhlemann et al., 1986).
Most significantly, there were no women in this study who relapsed
when treated with spironolactone unless they were weaned to
lower doses (five patients) or their concurrent treatments were
altered (one patient relapsed after receiving a medroxyprogesterone
acetate injection). On the basis of this finding, a patient should main-
tain a dose that is effective for at least 2 months. Once this period has
passed without active disease, the risk of relapse should be addressed
in patients who plan to wean or discontinue treatment.

Side effects were frequent and experienced by 51 patients (46%)
but only 6 patients (5%) discontinued the medication secondary to
these side effects. This indicates that those women who continued
the medication despite experiencing side effects either found the side
effects to be generally mild or they were outweighed by the
benefits of the acne improvement. The most common side effects
were breakthrough bleeding or spotting, followed by amenorrhea
and lightheadedness. In clinical trials of doxycycline, esophageal
erosion and photosensitivity were the most common side effects.
Minocycline, on the other hand, has been associated most-commonly
with side effects of lightheadedness and non-specific gastrointestinal
disturbances; however, reports of lupus-like syndromes and hepatitis
have also been associated with treatment (Smith and Leyden, 2005).

The chronic use of oral tetracycline antibioticmedications,which is
common in the treatment of acne, has been associated with an
increased risk of antibiotic resistance (Levy et al., 2003), upper respira-
tory tract infections (Margolis et al., 2005), and inflammatory bowel
disease (Margolis et al., 2010). Spironolactone, with a similar side
effect profile regardless of the duration of treatment, may be a safer
treatment option than oral antibiotic medications for chronic acne
treatment. Isotretinoin has more significant side effects including
teratogenicity, depression, xerosis, arthralgia, hypertriglyceridemia,
and elevated liver enzymes (Peck et al., 1982; Strauss et al., 1984).
Without the need for registration in amandatory national distribution
program (iPledge; FDA, 2012), laboratory monitoring, and pregnancy
testing, spironolactone is a safer and more convenient treatment
choice than isotretinoin.

Limitations

The study was limited in its retrospective nature and lack of a
control group. Factors such as concurrent treatment, time to follow-
up, dose, and duration of treatment were observed and recorded
but not controlled for. Concurrent treatments may confound the ob-
served efficacy of spironolactone. Of those patients who took oral
contraceptive pills while treated with spironolactone, 52% had
already been taking them and 44% initiated them to prevent preg-
nancy, help regulate irregular menses due to spironolactone, or as
an adjunct treatment to spironolactone. Of the 15 patients who
were prescribed systemic antibiotic medications while treated with
spironolactone, 4 patients were tapered off of the preexisting anti-
biotic regimens, 10 patients initiated antibioticmedications after a trial
of spironolactone alone was not effective, and 1 patients was both
tapered off of a preexisting antibiotic regimen and initiated a new
regimen. These patients did not take trimethoprim-sulfamethoxazole
as an adjunctive treatment to spironolactone because this antibiotic
medication can potentially cause hyperkalemia. No uniform blood
pressure or potassium testing was conducted because this generally
young, healthy patient population was screened by history to have
no hypertension, cardiac, or renal disease.

A major strength of this study is its relatively large sample size of
110 patients. This sample size is comparable to that of the retrospec-
tive study conducted by Shaw (2000) that included 85 patients. By
using CASS scores and only patients whowere treated by two derma-
tologists who are trained in the use of CASS, objective measures of
acne severity could be obtained and compared across time with
minimal variation in the assessment between patients. The large
sample size and encouraging results in terms of efficacy, relapse
rate, and safetymake this an important study to promotemorewide-
spread use of spironolactone in the treatment of women with acne.

Conclusions

Spironolactone is effective to treat women with acne on the face,
chest, and back and it retains its utility over the course of long-term
therapy. This study reaffirms the results of previous studies in terms
of effectiveness and safety but adds to the literature by showing the
low rate of relapse. Future spironolactone studies should focus on
evaluating both the duration and dosage of treatment because these
factors are vital to the development of reliable prescribing guidelines.
To further promote the use of spironolactone as a first-line systemic
treatment for women with acne, more prospective controlled trials
must be conducted. Studies such as these will increase our knowledge
base, help determine exactly how effective spironolactone is asmono-
therapy, and pave the way for more widespread usage.



115J.W. Charny et al. / International Journal of Women's Dermatology 3 (2017) 111–115
Acknowledgements

PennSeek software training was provided by Yevgeny Jesse
Zlatsin of the Data Analytics Center, Corporate Information Services,
University of Pennsylvania in Philadelphia, PA.
References

Afzali BM, Yaghoobi E, Yaghoobi R, BagheraniN, DabbaghMA. Comparison of theefficacy
of 5% topical spironolactone gel and placebo in the treatment of mild andmoderate
acne vulgaris: a randomized controlled trial. J Dermatol Treat 2012;23:21–5.

Barbieri JS, Hoffstad O, Margolis DJ. Duration of oral tetracycline-class antibiotic therapy
and use of topical retinoids for the treatment of acne among general practitioners
(GP): A retrospective cohort study. J Am Acad Dermatol 2016;75:1142–50.

Biggar RJ, Andersen EW, Wohlfahrt J, Melbye M. Spironolactone use and the risk of
breast and gynecologic cancers. Cancer Epidemiol 2013;37:870–5.

Brown J, Farquhar C, Lee O, Toomath R, Jepson RG. Spironolactone versus placebo or in
combination with steroids for hirsutism and/or acne. Cochrane Database Syst Rev
2009;15:CD000194.

Garner SE, Eady A, Bennett C, Newton JN, Thomas K, Popescu CM. Minocycline for acne
vulgaris: Efficacy and safety. Cochrane Database Syst Rev 2012;15:CD002086.

Goodfellow A, Alaghband-Zadeh J, Carter G, Cream JJ, Holland S, Scully J, et al. Oral
spironolactone improves acne vulgaris and reduces sebum excretion. Br J Dermatol
1984;111:209–14.

Hughes BR, Cunliffe WJ. Tolerance of spironolactone. Br J Dermatol 1988;118:687–91.
James WD. Clinical practice.Acne. N Engl J Med 2005;352:1463–72.
Kelidari HR, Saeedi M, Hajheydari Z, Akbari J, Morteza-Semnani K, Akhtari J, et al.

Spironolactone loaded nanostructured lipid carrier gel for effective treatment of
mild and moderate acne vulgaris: A randomized, double-blind, prospective trial.
Colloids Surf B Biointerfaces 2016;146:47–53.

Levy RM, Huang EY, Roling D, Leyden JJ, Margolis DJ. Effect of antibiotics on the
oropharyngeal flora in patients with acne. Arch Dermatol 2003;139:467–71.

Leyden J, Shalita A, Hordinsky M, Swinyer L, Stanczyk FZ, Weber ME. Efficacy of a low-
dose oral contraceptive containing 20 microg of ethinyl estradiol and 100 microg
of levonorgestrel for the treatment of moderate acne: A randomized, placebo-
controlled trial. J Am Acad Dermatol 2002;47:399–409.

Lucky AW, Henderson TA, OlsonWH, Robisch DM, LebwohlM, Swinyer LJ. Effectiveness
of norgestimate and ethinyl estradiol in treating moderate acne vulgaris. J Am Acad
Dermatol 1997;37:746–54.

Mackenzie IS, Macdonald TM, Thompson A, Morant S, Wei L. Spironolactone and risk
of incident breast cancer in women older than 55 years: Retrospective, matched
cohort study. BMJ 2012;345:e4447.

Margolis DJ, BoweWP, Hoffstad O, Berlin JA. Antibiotic treatment of acnemay be asso-
ciated with upper respiratory tract infections. Arch Dermatol 2005;141:1132–6.
Margolis DJ, FanelliM, Hoffstad O, Lewis JD. Potential association between the oral tetra-
cycline class of antimicrobials used to treat acne and inflammatory bowel disease.
Am J Gastroenterol 2010;105:2610–6.

MuhlemannMF, Carter GD, Cream JJ,Wise P. Oral spironolactone: an effective treatment
for acne vulgaris in women. Br J Dermatol 1986;115:227–32.

OzolinsM, Eady EA, Avery AJ. Comparison of five antimicrobial regimens for treatment
of mild to moderate inflammatory facial acne vulgaris in the community:
Randomised controlled trial. Lancet 2004;364:2188–95.

Peck GL, Olsen TG, Butkus D. Isotretinoin versus placebo in the treatment of cystic
acne. A randomized double-blind study. J Am Acad Dermatol 1982;6:735–45.

Pitt B, Zannad F, Remme WJ, Cody R, Castaigne A, Perez A, et al. The effect of
spironolactone on morbidity and mortality in patients with severe heart failure.
N Engl J Med 1999;341:709–17.

Plovanich M, Weng QY, Mostaghimi A. Low usefulness of potassium monitoring among
healthyyoungwomen taking spironolactone for acne. JAMADermatol 2015;151:941–4.

RosenMP, Breitkopf DM, NagamaniM. A randomized controlled trial of second- versus
third-generation oral contraceptives in the treatment of acne vulgaris. Am J Obstet
Gynecol 2003;188:1158–60.

Shaw JC. Low-dose adjunctive spironolactone in the treatment of acne in women: A
retrospective analysis of 85 consecutively treated patients. J Am Acad Dermatol
2000;43:498–502.

Shaw JC, White LE. Long-term safety of spironolactone in acne: Results of an 8-year
followup study. J Cutan Med Surg 2002;6:541–5.

Smith K, Leyden JJ. Safety of doxycycline and minocycline: A systematic review. Clin
Ther 2005;27:1329–42.

Stewart DM, Torok HM,Weiss JS, Plott RT. Solodyn Phase 2 Study Group. Dose-ranging
efficacy of new once-daily extended-release minocycline for acne vulgaris. Cutis
2006;78:11–20.

Strauss JS, Rapini RP, Shalita AR. Isotretinoin therapy for acne: results of a multicenter
dose-response study. J Am Acad Dermatol 1984;10:490–6.

U.S. Food and Drug Administration. Risk evaluation and mitigation strategy (REMS).
The iPledge program [Internet]. [cited 2016 August 10]. Available from: http://
www.fda.gov/downloads/drugs/drugsafety/
postmarketdrugsafetyinformationforpatientsandproviders/ucm234639.pdf; 2012.

U.S. Food and Drug Administration. Aldactone spironolactone tablets, USP [Internet].
[cited 2016 July 20]. Available from: http://www.accessdata.fda.gov/drugsatfda_
docs/label/2008/012151s062lbl.pdf; 2014.

van Vloten WA, van Haselen CW, van Zuuren EJ, Gerlinger C, Heithecker R. The effect
of 2 combined oral Contraceptives containing either drospirenone or cyproterone
acetate on acne and seborrhea. Cutis 2002;69:2–15.

Walton S, Cunliffe WJ, Lookingbill P, Keczkes K. Lack of effect of topical spironolactone
on sebum excretion. Br J Dermatol 1986;114:261–4.

Zaenglein AL, Pathy AL, Schlosser BJ. Guidelines of care for the management of acne
vulgaris. J Am Acad Dermatol 2016;74:945–73.

Zouboulis CC, AkamatsuH, Stephanek K, Orfanos CE. Androgens affect the activity of human
sebocytes in culture in amanner dependent on the localization of the sebaceous glands
and their effect is antagonized by spironolactone. Skin Pharmacol 1994;7:33–40.

http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0005
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0005
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0005
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0010
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0010
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0010
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0015
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0015
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0020
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0020
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0020
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0035
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0035
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0040
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0040
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0040
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0045
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0050
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0055
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0055
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0055
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0055
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0060
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0060
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0065
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0065
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0065
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0065
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0070
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0070
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0070
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0075
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0075
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0075
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0080
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0080
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0085
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0085
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0085
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0090
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0090
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0095
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0095
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0095
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0100
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0100
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0105
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0105
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0105
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0110
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0110
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0115
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0115
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0115
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0120
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0120
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0120
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0125
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0125
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0130
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0130
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0135
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0135
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0135
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0140
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0140
http://www.fda.gov/downloads/drugs/drugsafety/postmarketdrugsafetyinformationforpatientsandproviders/ucm234639.pdf
http://www.fda.gov/downloads/drugs/drugsafety/postmarketdrugsafetyinformationforpatientsandproviders/ucm234639.pdf
http://www.fda.gov/downloads/drugs/drugsafety/postmarketdrugsafetyinformationforpatientsandproviders/ucm234639.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2008/012151s062lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2008/012151s062lbl.pdf
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0145
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0145
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0145
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0150
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0150
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0155
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0155
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0160
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0160
http://refhub.elsevier.com/S2352-6475(16)30036-3/rf0160

	Spironolactone for the treatment of acne in women, a retrospective study of 110 patients
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusions
	Acknowledgements
	References


