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Background: Long-term oral antibiotic use in acne may be associated with a variety of adverse effects including antibiotic resistance, 
pharyngitis, inflammatory bowel disease, and breast and colon cancer. Spironolactone may represent an effective and safe alternative 
to oral antibiotics for women with moderate to severe acne, however comparative studies are lacking.
Methods: Using the OptumInsight™ Clinformatics™ DataMart, we conducted a retrospective analysis of the frequency of switching 
to a different systemic agent within the first year of therapy among women with acne who were started on either spironolactone or an 
oral tetracycline-class antibiotic between 2010-2016, after controlling for age, topical retinoid, and oral contraceptive use.
Results: Among women with acne who were started on spironolactone, 14.4% were prescribed a different systemic agent within one 
year, compared with 13.4% started on an oral tetracycline-class antibiotic. After adjusting for age, topical retinoid, and oral contracep-
tive use, the odds ratio for being prescribed a different systemic agent within one year was 1.07 (95% CI 0.99-1.16) for those prescribed 
spironolactone when compared with oral tetracycline-class antibiotics and the risk difference was 0.007 (95% CI -0.002-0.017).
Conclusions:  Based on the observation of similar switching between the two groups, spironolactone may have similar clinical effec-
tiveness to that of oral tetracycline-class antibiotics. While ultimately large clinical trials are needed to determine the optimal manage-
ment strategy for women with moderate to severe acne, these results provide additional support that spironolactone represents an 
effective treatment for women with acne.

J Drugs Dermatol. 2018;17(6):632-638.

 ABSTRACT

 INTRODUCTION

Acne is one of the most common diseases worldwide, 
affecting 85% of adolescents. In addition, acne often 
persists into adulthood, with over 50% of women re-

porting acne between 20-29 years of age and over 35% be-
tween 30-39 years of age.1,2 While topical agents are typically 
sufficient for mild acne, moderate to severe acne often requires 
treatment with systemic agents, such as oral antibiotics, spi-
ronolactone, and isotretinoin.3

Oral antibiotics are the most common systemic agent used in the 
treatment of acne and dermatologists prescribe more antibiot-
ics per capita than any other specialty.4,5 However, antibiotic use 
may be associated with a variety of adverse outcomes including 
antibiotic resistance, pharyngitis, inflammatory bowel disease, 
and colon and breast cancer.6–15 As a result, there have been 
calls to reduce overuse of antibiotics throughout medicine and 
multiple guidelines regarding the treatment of acne recommend 
limiting the duration of therapy with oral antibiotics.16–20,3,21

For women with moderate to severe acne, spironolactone may 
represent an effective, safe, and well-tolerated alternative to oral 

antibiotics and its use is becoming more common over time.5,22–27 
However, despite expert opinion supporting the use of spirono-
lactone in the treatment of acne, spironolactone is not approved 
by the Food and Drug Administration for this indication and clini-
cal evidence demonstrating the effectiveness of spironolactone 
is limited to small studies.24–27 The objective of this study was to 
compare the outcomes with spironolactone and oral tetracycline-
class antibiotics among a large, broadly representative population 
of women with acne. Specifically, this study sought to characterize 
the frequency with which women who are started on either spi-
ronolactone or an oral tetracycline-class antibiotic subsequently 
switch to a different systemic agent within the first year of therapy, 
since this switching may reflect treatment failure, whether due to 
lack of efficacy, side-effects, cost, or other reasons.28

 METHODS
Data Source
This study was a retrospective analysis using the OptumInsight™ 
Clinformatics™ DataMart (OptumInsight, Eden Prairie, MN) be-
tween 2010 and 2016. The OptumInsight Clinformatics DataMart 
includes de-identified commercial claims data for approximately 
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reflect treatment failure, either due to lack of efficacy, side-ef-
fects, cost, or other reasons, this outcome was selected as a 
surrogate marker for clinical effectiveness. Given that patients 
with acne are often young and without significant comorbidi-
ties, and since systemic acne treatments typically have narrow 
indications, any observation of switching is likely to have 
clinical relevance. In addition, prior work to evaluate clinical 
effectiveness of antibiotics using large administrative datasets 
has taken a similar approach.28 Secondary outcomes included 
the timing of the change in therapy and the percentage of pa-
tients on each systemic therapy at time points 90, 180, 270, 
and 360 days after starting the index medication. In addition, 
subgroup analyses were conducted among adolescents, who 
were defined as being age 16 to 20 at the start of treatment, and 
adults, who were defined as being age 21 or older as the start of 
treatment.35 Subgroup analyses were also performed compar-
ing the three most commonly prescribed oral tetracycline-class 
antibiotics to spironolactone.

Statistical Analysis
Descriptive statistics are presented using means, medians, and 
percentages as appropriate for the outcomes of interest. In ad-
dition, the odds ratio and absolute risk difference for switching 
to a different systemic agent within the first year of therapy 
were calculated using logistic regression. Since topical reti-
noids and oral contraceptive pills are effective agents in acne 
and are also often prescribed to women on spironolactone 
and oral antibiotics, we adjusted for whether the patient had 
received any prescriptions for topical retinoids or oral contra-
ceptives prior to starting the index therapy or concurrently with 
the index therapy, in addition to adjusting for age at the start 
of treatment, using a multivariable logistic model.38–41 In any 
observational study, there is a concern that unmeasured con-
founding could lead to biased estimates. Since claims data do 
not contain information about acne severity, which could be a 
potential confounding variable, a formal sensitivity analysis 
was performed to assess the impact of differing acne severity 
between the spironolactone and oral tetracycline-class anti-
biotic groups on the primary outcome of interest.42 Statistical 
analyses were performed in Stata 14 (StataCorp, College Sta-
tion, Texas) and R version 3.1 (The R Foundation for Statistical 
Computing, Vienna, Austria). The Institutional Review Board of 
the University of Pennsylvania has granted a blanket exemption 
for all research completed at the University of Pennsylvania us-
ing OptumInsight data.

 RESULTS
Cohort
The characteristics of the study population are summarized 
in Table 1. There were 6,684 and 31,614 unique women who 
were started on spironolactone and oral tetracycline-class 
antibiotics as the index systemic therapy, respectively. The 
most frequent tetracycline-class antibiotics prescribed were 

12-14 million annual covered lives in the United States. The 
patient population included in the dataset are broadly repre-
sentative of the demographics of the United States population 
with respect to gender, age, and geographic distribution. These 
data include both medical and pharmacy claims, as well as pa-
tient demographic information such as age and gender.

Study Design and Study Population
Inclusion criteria were (1) women who were enrolled in the 
OptumInsight Clinformatics DataMart with at least two claims 
associated with an International Classification of Diseases (ICD) 
Ninth or Tenth Revision code for acne separated by 12 months, 
(2) at least 6 months of continuous enrollment in the dataset 
before the start date of the index course of therapy without any 
prescriptions for spironolactone, an oral antibiotic, or isotreti-
noin during this period, (3) at least 12 months of continuous 
enrollment in the dataset after the start of the index course 
of therapy, and (4) who were between 16 and 35 years of age 
at the start date of the index course of therapy were included 
in the study. Previous studies have validated the accuracy of 
ICD codes to identify patients with acne.29 A 6-month period 
of continuous enrollment before the index course of therapy 
was chosen to increase the probability that the index course 
of therapy was the initial treatment for these patients. An age 
cutoff of 35 years was chosen since acne is less common after 
this age and to reduce the likelihood of including patients with 
rosacea rather than acne.2 Exclusion criteria included an ICD 
code for rosacea, since systemic antibiotics are also commonly 
used for this condition. 

Prescriptions for spironolactone, oral antibiotics, and isotreti-
noin were identified by their National Drug Codes. Prescriptions 
were consolidated into courses of therapy with the start date 
defined as the date of the first prescription of the series and 
the end date defined as the date of the last prescription in the 
series plus the number of days of medication supplied. To ac-
count for non-adherence that could result in delays between 
prescriptions, prescriptions separated by fewer than 30 days 
were considered to be part of the same course of therapy.30–36 
Courses shorter than 30 days were excluded to avoid includ-
ing prescriptions for acute illnesses (eg, Lyme disease, Rocky 
Mountain Spotted Fever). The index therapy was defined as 
the first course of therapy with either spironolactone or an oral 
tetracycline-class antibiotic prescribed to patients who had not 
received any previous courses of oral antibiotics, spironolac-
tone, or isotretinoin.

The primary outcome was the frequency with which patients 
were switched to a course of therapy or to combination therapy 
with a different systemic agent used in the treatment of acne 
(ie, oral antibiotic, spironolactone, or isotretinoin) within the 
first year after starting treatment with either spironolactone 
or an oral tetracycline-class antibiotic.28,37 Since switching may 
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Subgroup and Secondary Analyses
Among adolescent women, the adjusted odds ratio for being 
prescribed a different systemic agent within one year was 1.58 
(95% CI 1.35-1.86) for those prescribed spironolactone when 
compared with oral tetracycline-class antibiotics and the risk 
difference was 0.060 (95% CI 0.039-0.080). The number of ado-
lescent women needed to treat with an oral tetracycline-class 
antibiotic instead of spironolactone to prevent one instance of 
therapeutic switching was 17 women. Among adult women, the 
adjusted odds ratio for being prescribed a different systemic 
agent within one year was 0.94 (95% CI 0.86-1.03) for those 
prescribed spironolactone when compared with oral tetracy-
cline-class antibiotics and the risk difference was -0.007 (95% 
CI -0.018-0.004).

Compared to spironolactone, doxycycline was the oral 
tetracycline-class antibiotic that was least likely to be 
switched. The adjusted odds ratio for being prescribed a 

minocycline (34%), doxycycline hyclate (33%), extended-re-
lease minocycline (21%), doxycycline monohydrate (8%), and 
low-dose extended-release doxycycline (3%).

Frequency of Therapeutic Switching
Among women with acne who were started on spironolac-
tone, 14.4% were prescribed a different systemic agent within 
1 year. Among women with acne who were started on oral 
tetracycline-class antibiotics, 13.4% were prescribed a differ-
ent systemic agent within 1 year (Table 2). When adjusted for 
age, topical retinoid, and oral contraceptive use, the odds ratio 
for being prescribed a different systemic agent within one year 
was 1.07 (95% CI 0.99-1.16) for those prescribed spironolactone 
when compared with oral tetracycline-class antibiotics and the 
risk difference was 0.007 (95% CI -0.002-0.017). The number of 
women needed to treat with an oral tetracycline-class antibiotic 
instead of spironolactone to prevent one instance of switching 
was 143 women.

TABLE 1.

Characteristics of the Study Population

Spironolactone Tetracycline

Adolescents 
(N=1,139)

Adults 
(N=5,545)

Overall 
(N=6,684)

Adolescents 
(N=17,349)

Adults 
(N=14,265)

Overall 
(N=31,614)

Age at time of index 
therapy, y, median 
(IQR)

18 (17-19) 28 (25-32) 27 (22-31) 17 (16-19) 27 (23-31) 20 (17-26)

Prior treatment with 
topical retinoid, n (%)

557 (48.9) 1835 (33.1) 2392 (35.8) 8473 (48.8) 6892 (48.3) 13768 (43.6)

Prior treatment with 
oral contraceptive, 
n (%)

519 (45.6) 3227 (58.2) 3746 (56.0) 3658 (21.1) 7369 (51.7) 11027 (34.9)

Days in Optum prior to 
index therapy, median 
(IQR)

2404 (968-3730) 1544 (628-3089) 1657 (661-3268) 2214 (1009-3651) 1452 (640-2898) 1843 (798-3408)

Days in Optum after 
index therapy, median 
(IQR)

948 (645-1436) 914 (623-1368) 918 (625-1376) 1116 (726-1628) 1048 (697-1530) 1086 (714-1588)

TABLE 2.

Frequency of Switching to Alternative Systemic Agents Within the First Year of Therapy With Either Spironolactone or an Oral 
Tetracycline Antibiotic 

Spironolactone Tetracycline

Adolescents 
(N=1,139)

Adults 
(N=5,545)

Overall 
(N=6,684)

Adolescents 
(N=17,349)

Adults 
(N=14,265)

Overall 
(N=31,614)

Spironolactone - - - 3.10% 7.70% 5.20%

Tetracycline 11.90% 8.70% 9.20% - - -

Other Antibiotic† 3.50% 1.80% 2.10% 4.50% 3.00% 3.80%

Isotretinoin 4.10% 3.80% 3.90% 5.80% 4.40% 5.10%

Any Systemic Agent 18.50% 13.50% 14.40% 12.70% 14.30% 13.40%

†Other antibiotic includes trimethoprim-sulfamethoxazole, amoxicillin, cephalexin, and azithromycin.
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different systemic agent within one year was 1.28 (95% CI 
1.16-1.42) for those prescribed spironolactone when com-
pared with doxycycline hyclate, 0.99 (95% CI 0.90-1.09) for 
those prescribed spironolactone when compared with mi-
nocycline, and 1.10 (95% CI 0.99-1.23) for those prescribed 
spironolactone when compared with low-dose extended-
release minocycline.

Switching from spironolactone to isotretinoin occurred af-
ter a median of 167 days (IQR 102-265 days). Switching from 
oral tetracycline-class antibiotics to isotretinoin occurred after 
a median of 200 days (IQR 121-282 days) (Table 3). Figure 1 
summarizes the systemic agents being prescribed to patients 
at time points 90, 180, 270, and 360 days after starting either 
spironolactone or an oral tetracycline-class antibiotic. 

A sensitivity analysis to assess the potential impact of dif-
fering acne severity between the spironolactone and oral 
tetracycline-class antibiotic groups on the primary outcome 
is available in Table 4. In this analysis, the adjusted odds ratio 
did not change substantially from the original estimate across 
a range of values for the prevalence of severe acne between 
the two groups. In many plausible scenarios, the odds ratio 
for switching becomes smaller and favors spironolactone. In 
other scenarios, the odds ratio does become more significant, 
but under most plausible scenarios, the odds ratio does not 
become larger than 1.16 (95% CI 1.08-1.26).

 DISCUSSION
In this large, retrospective study, the frequency of switching 
to another systemic agent within the first year of treatment 

TABLE 3.

Median Days Before Switching to Alternative Systemic Agents for Women With Acne Who Were Started on Spironolactone or an Oral 
Tetracycline Antibiotic

Spironolactone Tetracycline

Adolescents 
(N=1,139)

Adults 
(N=5,545)

Overall 
(N=6,684)

Adolescents 
(N=17,349)

Adults 
(N=14,265)

Overall 
(N=31,614)

Spironolactone, days, 
median (IQR)

- - - 204 (98-294) 154 (74-253) 167 (83-266)

Tetracycline, days, 
median (IQR)

131 (61-235) 102 (52-211) 106 (55-220) - - -

Other Antibiotic†, days, 
median (IQR)

101 (58-233) 135 (67-224) 131 (61-228) 174 (86-271) 147 (78-246) 166 (84-262)

Isotretinoin, days, 
median (IQR)

204 (92-291) 164 (105-257) 167 (102-265) 209 (125-287) 187 (113-280) 200 (21-282)

†Other antibiotic includes trimethoprim-sulfamethoxazole, amoxicillin, cephalexin, and azithromycin.

FIGURE 1. Systemic therapies being prescribed following the index therapy. Systemic therapies prescribed at the start date of the index therapy 
and at 90, 180, 270, and 360 days after starting spironolactone (A) or an oral tetracycline-class antibiotic overall (B). Other antibiotics includes 
trimethoprim-sulfamethoxazole, amoxicillin, cephalexin, and azithromycin. 
Spiro-Tetra: Combined therapy with spironolactone and a tetracycline. Spiro-Antibiotics: Combination therapy with spironolactone and another non-tetracycline antibiotic.

 (A)  (B)
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on spironolactone. Since switching may reflect treatment fail-
ure, whether due to lack of efficacy, side-effects, cost, or other 
factors, these results suggest that spironolactone may have 
similar clinical effectiveness to oral tetracycline-class antibiot-
ics, particularly for adult women.

Compared to oral antibiotics, spironolactone represents an 
enticing therapeutic alternative for women with moderate to 
severe acne, with a favorable side-effect profile.43 While spi-
ronolactone is pregnancy category C and contraception is 
recommended for patients on spironolactone due to concerns 
about potential feminization of the fetus, oral tetracycline-
class antibiotics are also contraindicated in pregnancy and are 
category D.44,45 Although there have been concerns about a po-
tential association between spironolactone and breast cancer 
based on animal studies, large population-based studies have 
not confirmed such a risk;43,46,47 in contrast, there is evidence 
that pronged antibiotic use may be associated with increased 
risk of breast and colon cancer.7,14 In addition, recent work has 
suggested that potassium monitoring is not required in young, 
healthy women.48 Given that oral antibiotics are included in the 
first-line therapeutic regimens for moderate to severe acne, 
spironolactone may represent a favorable alternative therapy, 
especially for adult women.3

In addition, smaller studies have suggested that spironolactone 
is effective for women with all types of acne, not only for wom-
en with acne on the lower face or acne characterized by flares 
associated with the menstrual cycle.22,23,25 It is likely that spi-
ronolactone is underutilized in the treatment of acne in women 
and increased utilization of spironolactone may decrease reli-
ance on oral antibiotics and associated complications from 
antibiotic use. Since oral antibiotics are currently used much 
more often than spironolactone, the opportunity to increase the 
use of spironolactone for the treatment of acne in women is 
substantial.5

In subgroup analyses, spironolactone compared favorably to oral 
tetracycline-class antibiotics among adults, while it performed in-
feriorly to oral tetracycline-class antibiotics among adolescents. 
There are several potential explanations for this finding, includ-
ing that spironolactone is less effective for adolescents than 
adults, that adolescents who are prescribed spironolactone have 
more severe acne than adults, or that therapeutic expectations 
differ among adolescents than adults. This latter explanation is 
important to consider, as adolescents may expect more rapid im-
provement in their acne or have more significant concerns about 
acne scarring than adults. It is also possible that hormonal factors 
may be less influential in adolescent acne and hence spironolac-
tone may be less effective in this population.

Of note, a recent meta-analysis comparing oral contraceptive 
pills to oral antibiotics in the treatment of acne found that while 

was similar among women with acne who were started on 
spironolactone compared with those started on oral tetracy-
cline-class antibiotics. In addition, the frequency of switching 
to isotretinoin was more common among women who were 
started on oral tetracycline-class antibiotics than those started 

TABLE 4.

Sensitivity Analysis

In this sensitivity analysis, we evaluated the potential impact of differing 
prevalence of severe acne between the group started on spironolactone 
and the group started on oral tetracycline-class antibiotics. This analysis 
is important because the claims data used in this study do not contain 
information about acne severity. As a result, if either the spironolactone 
or the oral tetracycline-class antibiotic group were to include patients with 
more severe acne, this difference could bias our results to favor the group 
with less severe acne (of note this is a theoretical risk and there may in 
fact be no significant difference in acne severity between the two groups). 
To determine the impact of this potential source of bias, in this analysis 
we simulated theoretical scenarios where we assume a difference in acne 
severity between the two groups. We varied the prevalence of severe acne 
between 0.15 and 0.35 and we varied the odds of switching therapy for 
patients with severe acne compared to those with moderate acne from 1.1 
to 2.0. Notably, after accounting for acne severity, the adjusted odds ratio 
did not change substantially from the original estimate. Additionally, for 
many plausible scenarios, the odds ratio for switching becomes smaller 
and favors spironolactone. In other scenarios the odds ratio does become 
more significant in favor of oral tetracycline-class antibiotics, but under 
most plausible scenarios, the odds ratio does not become larger than 1.16 
(95% CI 1.08-1.26). These results highlight that a theoretical difference in 
severity of illness between the two groups is unlikely to have a significant 
effect on the primary outcome.

 Prevalence of 
severe acne for 

those started on 
spironolactone 

Prevalence of 
severe acne for 

those started on 
oral tetracycline 

antibiotics 

Odds of 
switching 
if severe 

acne versus 
moderate acne 

Adjusted odds 
ratio for switching 

if started on 
spironolactone 

(95% CI) 

0.15 0.25 1.3 1.10 (1.02-1.19) 

0.25† 0.25† 1.3† 1.07 (0.99-1.16)† 

0.35 0.25 1.3 1.04 (0.96-1.13) 

0.25 0.15 1.3 1.04 (0.96-1.13) 

0.25 0.35 1.3 1.10 (1.02-1.19) 

0.15 0.25 1.1 1.08 (1.00-1.17) 

0.25 0.25 1.1 1.07 (0.99-1.16) 

0.35 0.25 1.1 1.06 (0.98-1.15) 

0.25 0.15 1.1 1.06 (0.98-1.15) 

0.25 0.35 1.1 1.08 (1.00-1.17) 

0.15 0.25 1.5 1.12 (1.04-1.21) 

0.25 0.25 1.5 1.07 (0.99-1.16) 

0.35 0.25 1.5 1.02 (0.95-1.11) 

0.25 0.15 1.5 1.02 (0.95-1.11) 

0.25 0.35 1.5 1.12 (1.03-1.21) 

0.15 0.25 2.0 1.16 (1.08-1.26) 

0.25 0.25 2.0 1.07 (0.99-1.16) 

0.35 0.25 2.0 0.99 (0.92-1.07) 

0.25 0.15 2.0 0.98 (0.91-1.07) 

0.25 0.35 2.0 1.16 (1.07-1.25) 

†Bolded results represent the base case scenario
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The results of this study should be interpreted in the context 
of the study design. Any retrospective, claims based analysis 
has the potential for treatment selection bias. Since claims data 
lacks information on acne severity, we cannot exclude that pa-
tients treated with spironolactone may have a different acne 
severity than those treated with oral antibiotics. However, the 
sensitivity analysis demonstrates that plausible differences in 
acne severity between the groups are unlikely to have a sig-
nificant effect on the primary outcome. While we are unable 
to assess the reasons for switching, and thus cannot measure 
therapeutic efficacy, since switching reflects some form of treat-
ment failure, whether due to lack of efficacy, side-effects, cost, 
or other reasons, this outcome is likely a reasonable measure 
of clinical effectiveness in a real-world setting. Importantly, as 
used in the clinical practice scenarios captured in the dataset, 
spironolactone appears to be effective when compared with 
oral antibiotics. However, because of these potential source of 
bias, the results should be interpreted with caution when at-
tempting to generalize to other patient populations. Although 
it is possible that we were unable to capture treatment failure 
among patients who were never seen in follow-up, given that 
moderate to severe acne is challenging to manage with over the 
counter agents alone, it is likely patients would continue to fol-
low-up for subsequent care if their acne remained uncontrolled. 
Finally, we are not able to capture information about adverse 
effects associated with treatment, although prior studies have 
suggested that spironolactone is generally well tolerated.48,51,52

In summary, spironolactone has similar rates of switching when 
compared to oral tetracycline-class antibiotics for the treatment 
of acne vulgaris, especially among adult women. As a result, spi-
ronolactone may represent an effective and safe alternative to oral 
antibiotics for women with moderate to severe acne. Increased 
utilization of spironolactone is a potential opportunity to improve 
antibiotic stewardship and reduce complications associated with 
antibiotic use. While ultimately large clinical trials are needed to 
determine the optimal management strategy for women with 
moderate to severe acne, these results provide additional support 
for the use of spironolactone in this patient population.

 DISCLOSURES
The authors have no conflicts to declare.

 REFERENCES
1.	 Stathakis V, Kilkenny M, Marks R. Descriptive epidemiology of acne vulgaris 

in the community. Australas J Dermatol. 1997;38(3):115-123.
2.	 Collier CN, Harper JC, Cafardi JA, et al. The prevalence of acne in adults 20 

years and older. J Am Acad Dermatol. 2008;58(1):56-59.
3.	 Zaenglein AL, Pathy AL, Schlosser BJ, et al. Guidelines of care for the man-

agement of acne vulgaris. J Am Acad Dermatol. 2016;74(5):945-973.e33.
4.	 Centers for Disease Control and Prevention. Outpatient Antibiotic Prescrip-

tions - United States. Annual Report 2013. http://www.cdc.gov/getsmart/com-
munity/pdfs/annual-reportsummary_2013.pdf. Accessed September 20, 2016.

5.	 Barbieri JS, James WD, Margolis DJ. Trends in prescribing behavior of sys-
temic agents used in the treatment of acne among dermatologists and non-
dermatologists: A retrospective analysis, 2004-2013. J Am Acad Dermatol. 
2017;77(3):456-463.e4.

both treatments had similar efficacy at 6 months, oral antibiot-
ics were more efficacious at 3 months.38 Given this evidence 
that therapies that address the hormonal etiology of acne, such 
as oral contraceptive pills and spironolactone, may have slow-
er onset of action when compared with oral antibiotics, oral 
tetracycline-class antibiotics may represent a more effective 
strategy for those looking for rapid improvement in their acne. 
Initial combination therapy with oral tetracycline-class antibi-
otics and spironolactone, with eventual tapering of the oral 
antibiotics and maintenance with spironolactone is another 
potential approach to consider in this population. Finally, it is 
important to consider that over 80% of adolescent women start-
ed on spironolactone as the index therapy are not prescribed 
a subsequent systemic agent within the first year of treatment 
and that the number needed to treat with an oral tetracycline-
class antibiotic to prevent one instance of switching was 17, 
suggesting that for many adolescent women, spironolactone is 
an effective therapy for their acne.

Many patients who were started on either spironolactone or 
oral tetracycline-class antibiotics were found to be receiving 
no systemic therapy at a later point during the first year of 
follow-up. This finding could be a result of periods of remis-
sion induced by the systemic agent, successful maintenance 
with topical therapies alone, discontinuation of therapy due 
to guideline recommendations (ie, limiting antibiotics to 3 
months), or patients who stopped seeking care with systemic 
agents for their acne. While it is difficult to assess which fac-
tors were the greatest contributors, topical retinoids have been 
shown to maintain results following an initial treatment period 
with oral antibiotics, so it is possible that many of these pa-
tients started on either spironolactone or oral tetracycline-class 
antibiotics were subsequently able to maintain their improve-
ment with topical therapies alone.39–41

When compared to spironolactone, doxycycline hyclate was 
less likely to be switched than either minocycline or low-dose 
extended-release minocycline. Although these results should 
be interpreted with caution due to potential confounding by in-
dication, these findings are consistent with a recent Cochrane 
review which found no evidence to support minocycline as be-
ing more effective than other tetracycline-class antibiotics.49 
Given the potential safety concerns associated with minocy-
cline, doxycycline may be preferable over minocycline for the 
treatment of acne vulgaris in this patient population.50,49

This study has several strengths, including its large size 
with over 6,000 women treated with spironolactone. In ad-
dition, the broadly representative population included in the 
OptumInsight Clinformatics DataMart gives this study a high 
level of generalizability and the use of claims data minimizes 
potential loss to follow-up that could occur in a single-center 
observational study. 

JO0618

To order reprints or e-prints of JDD articles please contact sales@jddonline.com

© 2018-Journal of Drugs in Dermatology. All Rights Reserved. 
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. 
If you feel you have obtained this copy illegally, please contact JDD immediately at support@jddonline.com

Do Not Copy
Penalties Apply



638

Journal of Drugs in Dermatology
June 2018  •  Volume 17  •  Issue 6

J.S. Barbieri, J.K. Choi, N. Mitra, D.J. Margolis

34.	 de Lucas R, Moreno-Arias G, Perez-López M, et al. Adherence to drug treat-
ments and adjuvant barrier repair therapies are key factors for clinical im-
provement in mild to moderate acne: the ACTUO observational prospective 
multicenter cohort trial in 643 patients. BMC Dermatol. 2015;15:17.

35.	 Straight CE, Lee YH, Liu G, Kirby JS. Duration of oral antibiotic therapy for the 
treatment of adult acne: a retrospective analysis investigating adherence to 
guideline recommendations and opportunities for cost-savings. J Am Acad 
Dermatol. 2015;72(5):822-827.

36.	 Barbieri JS, Hoffstad O, Margolis DJ. Duration of oral tetracycline-class anti-
biotic therapy and use of topical retinoids for the treatment of acne among 
general practitioners (GP): A retrospective cohort study. J Am Acad Derma-
tol. 2016;75(6):1142-1150.e1.

37.	 Azoulay L, Oraichi D, Bérard A. Isotretinoin therapy and the incidence of acne 
relapse: a nested case-control study. Br J Dermatol. 2007;157(6):1240-1248.

38.	 Koo EB, Petersen TD, Kimball AB. Meta-analysis comparing efficacy of an-
tibiotics versus oral contraceptives in acne vulgaris. J Am Acad Dermatol. 
2014;71(3):450-459.

39.	 Alirezai M, George SA, Coutts I, et al. Daily treatment with adapalene gel 
0.1% maintains initial improvement of acne vulgaris previously treated with 
oral lymecycline. Eur J Dermatol EJD. 2007;17(1):45-51.

40.	 Leyden J, Thiboutot DM, Shalita AR, et al. Comparison of tazarotene and 
minocycline maintenance therapies in acne vulgaris: a multicenter, double-
blind, randomized, parallel-group study. Arch Dermatol. 2006;142(5):605-612.

41.	 Poulin Y, Sanchez NP, Bucko A, et al. A 6-month maintenance therapy with 
adapalene-benzoyl peroxide gel prevents relapse and continuously improves 
efficacy among patients with severe acne vulgaris: results of a randomized 
controlled trial. Br J Dermatol. 2011;164(6):1376-1382.

42.	 Lin DY, Psaty BM, Kronmal RA. Assessing the sensitivity of regression 
results to unmeasured confounders in observational studies. Biometrics. 
1998;54(3):948-963.

43.	 Shaw JC, White LE. Long-term safety of spironolactone in acne: results of 
an 8-year followup study. J Cutan Med Surg. 2002;6(6):541-545.

44.	 Food and Drug Administration. Aldactone (spironolactone) tablets. Phy-
sician Labeling. https://www.accessdata.fda.gov/drugsatfda_docs/
label/2008/012151s062lbl.pdf. Accessed November 9, 2017.

45.	 Food and Drug Administration. Doryx (doxycycline hyclate) Delayed-Release 
tablets. Physician Labeling. https://www.accessdata.fda.gov/drugsatfda_
docs/label/2008/050795s005lbl.pdf. Accessed December 7, 2017.

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

47.	 Biggar RJ, Andersen EW, Wohlfahrt J, Melbye M. Spironolactone use and the 
risk of breast and gynecologic cancers. Cancer Epidemiol. 2013;37(6):870-875.

48.	 Plovanich M, Weng QY, Mostaghimi A. Low Usefulness of Potassium Moni-
toring Among Healthy Young Women Taking Spironolactone for Acne. JAMA 
Dermatol. 2015;151(9):941-944.

49.	 Garner SE, Eady A, Bennett C, Newton JN, Thomas K, Popescu CM. Mino-
cycline for acne vulgaris: efficacy and safety. Cochrane Database Syst Rev. 
2012;(8).

50.	 Margolis DJ, Hoffstad O, Bilker W. Association or lack of association be-
tween tetracycline class antibiotics used for acne vulgaris and lupus erythe-
matosus. Br J Dermatol. 2007;157(3):540-546.

51.	 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(3):498-502.

52.	 Turowski CB, James WD. The efficacy and safety of amoxicillin, trime-
thoprim-sulfamethoxazole, and spironolactone for treatment-resistant acne 
vulgaris. Adv Dermatol. 2007;23:155-163.

AUTHOR CORRESPONDENCE

John Barbieri MD MBA 
E-mail:................……........................ john.barbieri@uphs.upenn.edu

6.	 Mills O, Thornsberry C, Cardin CW, Smiles KA, Leyden JJ. Bacterial resis-
tance and therapeutic outcome following three months of topical acne 
therapy with 2% erythromycin gel versus its vehicle. Acta Derm Venereol. 
2002;82(4):260-265.

7.	 Velicer CM, Heckbert SR, Lampe JW, Potter JD, Robertson CA, Taplin SH. Anti-
biotic use in relation to the risk of breast cancer. JAMA. 2004;291(7):827-835.

8.	 Margolis DJ, Bowe WP, Hoffstad O, Berlin JA. Antibiotic treatment of acne 
may be associated with upper respiratory tract infections. Arch Dermatol. 
2005;141(9):1132-1136.

9.	 Bowe WP, Hoffstad O, Margolis DJ. Upper respiratory tract infection in 
household contacts of acne patients. Dermatology. 2007;215(3):213-218.

10.	 Margolis DJ, Fanelli M, Hoffstad O, Lewis JD. Potential association between 
the oral tetracycline class of antimicrobials used to treat acne and inflamma-
tory bowel disease. Am J Gastroenterol. 2010;105(12):2610-2616.

11.	 Margolis DJ, Fanelli M, Kupperman E, et al. Association of pharyngitis with 
oral antibiotic use for the treatment of acne: a cross-sectional and prospec-
tive cohort study. Arch Dermatol. 2012;148(3):326-332.

12.	 Luk N-MT, Hui M, Lee H-CS, et al. Antibiotic-resistant Propionibacterium 
acnes among acne patients in a regional skin centre in Hong Kong. J Eur 
Acad Dermatol Venereol JEADV. 2013;27(1):31-36.

13.	 Dreno B, Thiboutot D, Gollnick H, et al. Antibiotic stewardship in dermatol-
ogy: limiting antibiotic use in acne. Eur J Dermatol EJD. 2014;24(3):330-334.

14.	 Cao Y, Wu K, Mehta R, et al. Long-term use of antibiotics and risk of colorec-
tal adenoma. Gut. April 2017.

15.	 Fischer AH, Haskin A, Okoye GA. Patterns of antimicrobial resistance in le-
sions of hidradenitis suppurativa. J Am Acad Dermatol. 2017;76(2):309-313.e2.

16.	 Gollnick H, Cunliffe W, Berson D, et al. Management of acne: a report from 
a Global Alliance to Improve Outcomes in Acne. J Am Acad Dermatol. 
2003;49(1 Suppl):S1-37.

17.	 Dréno B, Bettoli V, Ochsendorf F, et al. European recommendations on the 
use of oral antibiotics for acne. Eur J Dermatol EJD. 2004;14(6):391-399.

18.	 Zaenglein AL, Thiboutot DM. Expert committee recommendations for acne 
management. Pediatrics. 2006;118(3):1188-1199.

19.	 Thiboutot D, Gollnick H, Bettoli V, et al. New insights into the management 
of acne: an update from the Global Alliance to Improve Outcomes in Acne 
group. J Am Acad Dermatol. 2009;60(5 Suppl):S1-50.

20.	 Nast A, Dréno B, Bettoli V, et al. European evidence-based (S3) guidelines 
for the treatment of acne. J Eur Acad Dermatol Venereol JEADV. 2012;26 
Suppl 1:1-29.

21.	 Fleming-Dutra KE, Hersh AL, Shapiro DJ, et al. Prevalence of inappropriate 
antibiotic prescriptions among us ambulatory care visits, 2010-2011. JAMA. 
2016;315(17):1864-1873.

22.	 Sato K, Matsumoto D, Iizuka F, et al. Anti-androgenic therapy using 
oral spironolactone for acne vulgaris in Asians. Aesthetic Plast Surg. 
2006;30(6):689-694.

23.	 Krunic A, Ciurea A, Scheman A. Efficacy and tolerance of acne treatment 
using both spironolactone and a combined contraceptive containing drospi-
renone. J Am Acad Dermatol. 2008;58(1):60-62.

24.	 Layton AM, Eady EA, Whitehouse H, Del Rosso JQ, Fedorowicz Z, van 
Zuuren EJ. Oral Spironolactone for Acne Vulgaris in Adult Females: A Hybrid 
Systematic Review. Am J Clin Dermatol. February 2017.

25.	 Charny JW, Choi JK, James WD. Spironolactone for the treatment of acne 
in women, a retrospective study of 110 patients. Int J Womens Dermatol. 
2017;3(2):111-115.

26.	 Grandhi R, Alikhan A. Spironolactone for the Treatment of Acne: A 4-Year 
Retrospective Study. Dermatol Basel Switz. May 2017.

27.	 Park JH, Bienenfeld A, Orlow SJ, Nagler AR. The Use of Hormonal Antiandro-
gen Therapy in Female Patients with Acne: A 10-Year Retrospective Study. 
Am J Clin Dermatol. March 2018.

28.	 Berni E, Scott LA, Jenkins-Jones S, et al. Non-Response to Antibiotic Treat-
ment in Adolescents for Four Common Infections in UK Primary Care 1991-
2012: A Retrospective, Longitudinal Study. Antibiot Basel Switz. 2016;5(3).

29.	 Ejaz A, Malaiyandi V, Kim WB, Rogalska T, Alhusayen R. Validating the diag-
nostic code for acne in a tertiary care dermatology centre. Eur J Dermatol 
EJD. 2015;25(5):469-471.

30.	 Feldman SR, Camacho FT, Krejci-Manwaring J, Carroll CL, Balkrishnan R. 
Adherence to topical therapy increases around the time of office visits. J Am 
Acad Dermatol. 2007;57(1):81-83.

31.	 Nieuwlaat R, Wilczynski N, Navarro T, et al. Interventions for enhancing medi-
cation adherence. Cochrane Database Syst Rev. 2014;11:CD000011.

32.	 Lee YH, Liu G, Thiboutot DM, Leslie DL, Kirby JS. A retrospective analysis 
of the duration of oral antibiotic therapy for the treatment of acne among 
adolescents: investigating practice gaps and potential cost-savings. J Am 
Acad Dermatol. 2014;71(1):70-76.

33.	 Anderson KL, Dothard EH, Huang KE, Feldman SR. Frequency of Primary 
Nonadherence to Acne Treatment. JAMA Dermatol. 2015;151(6):623-626.

JO0618

To order reprints or e-prints of JDD articles please contact sales@jddonline.com

© 2018-Journal of Drugs in Dermatology. All Rights Reserved. 
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. 
If you feel you have obtained this copy illegally, please contact JDD immediately at support@jddonline.com

Do Not Copy
Penalties Apply




