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acne in adolescent females are lacking. Thus, we sought to examine spironolactone's
role in treating this patient population.
Methods: A retrospective review was performed to determine the efficacy of
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spironolactone treatment in adolescent females seen at Mayo Clinic in Rochester,
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Results: In a cohort of 80 pediatric patients with a median age of 19 years (range,

Minnesota, from 2007 to 2017.
14-20 years), 64 patients (80%) experienced improvement of acne on treatment
with spironolactone (median dose, 100 mg daily) with a favorable side effect profile.
Approximately a quarter of patients (22.5%) had a complete response; more than
half (58.8%) had a complete response or a partial response greater than 50%. Initial
and maximal responses were observed at a median of 3 months and 5 months, respectively. Patients received treatment with spironolactone for a median duration of
7 months (range, 3-45 months) with limited side effects.
Conclusions: Spironolactone demonstrated efficacy in treating acne in adolescent
females and is a safe long-term alternative to systemic antibiotics in these patients.
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Spironolactone is commonly used in dermatology for acne vulgaris

The criteria and methods for the current study are similar to our re-

treatment in women due to its anti-androgen effects. Recent studies

cent report on the use of spironolactone in adult females.6 Upon

of spironolactone have shown promising results for its use for acne

receiving approval from Mayo Clinic's Institutional Review Board, an

in adult women.1-6 However, studies examining the efficacy of spi-

electronic search of institutional medical records (January 1, 2007,

ronolactone for pediatric patients are lacking. In this retrospective

through December 31, 2017) was performed to identify patients

review, we studied the effectiveness and safety of spironolactone

younger than 21 years of age treated at Mayo Clinic. Inclusion cri-

for acne treatment in female adolescents.

teria included the following: females with a diagnosis of acne made
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or confirmed by a dermatologist; received spironolactone treat-

oral isotretinoin therapy. Patients who responded to spironolactone

ment for at least 3 months; and followed up in our dermatology

therapy were more likely to have a cyclic component to their acne

clinic at least 3 months after spironolactone initiation. The health

(75% in responders vs 56.3% in non-responders) and to have acne

records were reviewed manually to extract patient characteristics,

in the distribution of their jawline (70.3% in responders vs 56.3% in

clinical presentation, treatment, and response to treatment. Each

non-responders) (Table 3). Initial and maximal responses were ob-

patient's therapy response was retrospectively graded based on

served at a median of 3 months and 5 months, respectively.

the treating dermatologist's impressions on follow-up as: complete

Thirty-two of the 80 patients in our cohort (40%) were not on an

response (CR), greater than or equal to 90% improvement; partial

OCP while on spironolactone. Of these patients, 22 patients (out of

response (PR), either greater than 50% improvement or less than or

64 patients who were classified as responders, 34.4%) responded to

equal to 50% improvement; and no response (NR), no improvement.

spironolactone and 10 patients (out of 16 patients who were classi-

Response time was determined by both the treating clinician's evalu-

fied as non-responders, 62.5%) did not respond. Of the 38 patients

ation and the patient's subjective assessment of their acne.

(out of 80 patients, 47.5%) who started an OCP >6 months before

We used the 4-grade European classification system to assess se-

spironolactone initiation, 33 patients (out of 64 patients who were

verity which included the following: grade 1 (comedonal acne), grade

classified as responders, 51.6%) had a response to spironolactone

2 (mild-to-moderate papulopustular acne), grade 3 (severe papulopus-

and 5 (out of 16 patients who were classified as non-responders,

tular/moderate nodular acne), and grade 4 (severe nodular/conglo-

31.3%) did not respond to spironolactone. Of the 10 patients (out

bate acne).7 Concurrent therapies included topical medications, oral

of 80 patients, 12.5%) that started an OCP <6 months before

antibiotics, oral contraceptive pills (OCPs), or a combination of these
treatments. Based on previous research, for a patient's treatment to
be considered dual therapy with spironolactone and an OCP, the OCP

TA B L E 1 Characteristics of 80 adolescent patients with ≥3 mo
of spironolactone treatment

therapy must be combination of estrogen/progesterone and initiated
8

within 6 months prior to spironolactone initiation. If the OCP was
taken for greater than 6 months before spironolactone initiation, the
patient's treatment was considered spironolactone monotherapy.
Using topical therapies in addition to spironolactone was permitted
and classified as spironolactone monotherapy. Per the previous methodology in our cohort of adult women, potassium levels or blood pressure was not routinely monitored in these patients unless the patient
experienced symptoms or there were reasons for concern.6

Characteristics

Valuea

Age, median (range), y

19 (14-20)

History of PCOS

3 (3.8)

Acne located on jawline

54 (67.5)

Cyclic flares

57 (71.3)

Initial acne European severity classification,b mean,
grade

3

Acne unresponsive to other oral treatments before
spironolactonec

75 (93.8)

Background of OCP use
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No OCP

32 (40.0)

OCP

48 (60.0)

Eighty patients with a median age of 19 years (range, 14-20 years)

OCP started >6 mo before spironolactone initiation

38 (47.5)

met study inclusion criteria. Tables 1 and 2 list the study results.

OCP started ≤6 mo before spironolactone initiation

10 (12.5)

Patients received treatment with spironolactone for a median dura-

OCP started after spironolactone initiation

5 (6.3)

tion of 7 months (range, 3-45 months), and the mean follow-up time

Therapy

was 16 months. The median dose of spironolactone was 100 mg

Spironolactone monotherapy

daily (range, 25-200 mg).

Oral antibiotics and spironolactone

10 (12.5)

OCP and spironolactoned

14 (17.5)

Antibiotics, OCP, and spironolactone

1 (1.3)

A large majority, 75 patients (93.8%), did not respond to other
systemic therapies, which included oral antibiotics, oral contraceptive
pills, and/or oral isotretinoin prior to spironolactone. Concurrent therapies while on spironolactone included topical medications (71.9% in
responders vs 56.3% in non-responders), oral antibiotics (14.1% in responders vs 6.3% in non-responders), oral contraceptive pills (OCPs)
(14.1% in responders vs 31.3% in non-responders), or a combination
of these treatments (0% in responders vs 6.3% in non-responders).
While on spironolactone, 64 patients (80%) experienced improvement of acne (Table 2). Approximately a quarter of patients
(22.5%) had a complete response, and more than half (58.8%) of patients had a complete response or a partial response greater than
50%. Seventeen patients (21.3%) had a partial response less than
50%. Sixteen patients (20%) had no response and were switched to

55 (68.8)

Note: Portions of this table are adapted from our retrospective review
which was published in the J Eur Acad Dermatol Venereol. Permission to
reuse was obtained.6
Abbreviations: OCP, oral contraceptive pill; PCOS, polycystic ovary
syndrome.
a

Values are presented as number (percentage) of patients unless
specified otherwise.

b

Grade, 1 through 4.

c

Includes oral antibiotics, oral contraceptive pills (OCPs), and/or oral
isotretinoin.
d

Includes all patients who were on a concomitant OCP during
spironolactone treatment regardless of when the OCP was started in
relation to spironolactone initiation.

TA B L E 2 Treatment outcome of 80 adolescent patients with
≥3 mo of spironolactone treatment
Treatment

100 (25-200)

Time receiving spironolactone, mo
Mean (SD)

11.2 (10.0)

Median (range)

7 (3-45)

Follow-up time, mo
Mean (SD)

16.0 (16.8)

Median (range)

11 (3-110)

Response ratea
Improvement with therapy

64 (80.0)

CR (≥90%)

18 (22.5)

PR (>50%)

29 (36.3)

PR (≤50%)

17 (21.3)

NR

16 (20.0)

Time to initial response, mob
Mean (SD)

4.0 (3.0)

Median (range)

3 (1-15)

Time to maximal response, mob
Mean (SD)

5.4 (3.2)

Median (range)

5 (2-15)
c

Discontinued treatment because of adverse
effectsc

3 (3.8)
3 (3.8)

Abbreviations: CR, complete response; NR, no response; PR, partial
response.
a

Values are presented as number and percentage of patients.

b

Values are presented for n = 64 patients.

Rash; breast tenderness and diarrhea; headache.

spironolactone initiation, 9 patients (out of 64 patients who were
classified as responders, 14.1%) had a response to spironolactone
and 1 patient (out of 16 patients who were classified as non-responders, 6.3%) did not respond to spironolactone. Of note, 5 patients (out
of 80 patients, 6.3%) started an OCP after spironolactone initiation.
Although no patient with grade 1 acne was prescribed spironolactone, patients with acne grades 2-4 responded to spironolactone
with a mean acne grade of 3 (Figure 1). Three patients (3.8%) had
side effects that included rash, breast tenderness, diarrhea, and

Responders
(n = 64)a

Non-responders
(n = 16)a

Age, median (range), y

19 (14-20)

19 (16-20)

History of PCOS

3 (4.7)

0 (0.0)

Acne located on jawline

45 (70.3)

9 (56.3)

Cyclic flares

48 (75.0)

9 (56.3)

Initial acne European
severity classification,b
mean, grade

3

3

Acne unresponsive to
other oral treatments
before spironolactonec

60 (93.8)

15 (93.8)

No OCP

22 (34.4)

10 (62.5)

OCP

42 (65.6)

6 (37.5)

OCP started > 6 mo
before spironolactone
initiation

33 (51.6)

5 (31.3)

OCP started ≤ 6
mo before (or
concurrently with)
spironolactone
initiation

9 (14.1)

1 (6.3)

OCP started any time
after spironolactone
initiation

2 (3.1)

3 (18.8)

Spironolactone
monotherapy

46 (71.9)

9 (56.3)

Oral antibiotics and
spironolactone

9 (14.1)

1 (6.3)

OCP and
spironolactoned

9 (14.1)

5 (31.3)

Antibiotics, OCP, and
spironolactone

0 (0.0)

1 (6.3)

Therapy

Note: Portions of this table are adapted from our retrospective review
which was published in the J Eur Acad Dermatol Venereol. Permission to
reuse was obtained.6

c

Characteristics

Background of OCP use

16 (20.0)

NR and subsequently treated with isotretinoin

3

TA B L E 3 Classification of patients by response to
spironolactone therapy (n = 80)

Value

Spironolactone dose, median (range), mg

Had adverse effects
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Abbreviations: OCP, oral contraceptive pill; PCOS, polycystic ovary
syndrome.
a

Values are presented as number (percentage) of patients unless
specified otherwise. The percentages are derived based upon the
denominator of responders (n = 64) and non-responders (n = 16) in the
respective columns.

b

Grade, 1 through 4.

c

Includes oral antibiotics, oral contraceptive pills (OCPs), and/or oral
isotretinoin.
d

Includes all patients who were on a concomitant OCP during
spironolactone treatment regardless of when the OCP was started in
relation to spironolactone initiation.

headache and subsequently discontinued therapy.
current study, median spironolactone dose was 100 mg. Interestingly,
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approximately two-thirds of adult patients (66.1%) experienced
a complete response compared to 22.5% of adolescents. This discrepancy might be due to medication adherence and duration of

We have previously reported on the safety and efficacy of spirono-

treatment. Of note, median duration of treatment was 13 months

lactone in the treatment of acne for adult women.6 Similar to this

in adult women, while it was 7 months in adolescent females. This

4
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F I G U R E 1 Response to spironolactone
treatment in 80 adolescent patients,
stratified according to acne grade

may be due to multiple reasons including patients discontinuing

more likely to seek care from a dermatologist for these lesions. It

the medication before allowing the recommended time to visualize

is plausible that grade 1 acne is less likely to respond to spironolac-

a response and lack of medication adherence in younger patients.

tone. However, due to lack of patients with this type of acne in this

Some patients were likely lost to follow-up, and continuation was

study, this conclusion cannot be currently inferred.

not captured. Initial and maximal responses were observed at a me-

Since there is frequently a hormonal component to acne, OCPs

dian of 3 months and 5 months in both age groups suggesting sev-

are frequently used in female patients as a treatment approach.

eral months of therapy are needed to see benefit. Improvement was

Interestingly, 40% of the patients in our study cohort were OCP

seen in acne grades 2 through 4 in the adolescent population and in

naïve. Hesitancy in OCP initiation, often on the part of parents, is

all acne grades for the adult population. Approximately 15%-25% of

greater in the pediatric population. Thus, our results suggest that

pediatric patients with grade 3 to 4 acne had no response to spirono-

spironolactone can be beneficial in these patients for acne treat-

lactone. The reason for this is unclear. Further studies are warranted

ment. Moreover, irregular menses can affect the quality of life of

to assess whether certain subtypes of acne are more responsive to

adolescents and young adults. In our cohort of patients, only one

spironolactone therapy or whether individual factors such as micro-

patient experienced irregular menses while on spironolactone ther-

biome and epigenetics play a role. Interestingly, only 3.8% of pediat-

apy (without OCP) and as a result discontinued treatment soon after

ric patients had any side effects from spironolactone which included

treatment initiation. This suggests that, at least in our cohort, irreg-

rash, breast tenderness, diarrhea, and headache (compared to 10.4%

ular menses is an infrequent side effect.

of adult patients) and discontinued therapy as a result.

Hyperkalemia is an uncommon side effect of spironolactone

The median age of patients in this study was 19 years, which

therapy. However, none of the patients in this study had symptoms

is relatively high for adolescents. This may be due to hesitancy on

suggestive of this adverse effect, further suggesting that routine

the part of the parent and/or physician to start an oral medication

blood monitoring is not required in these individuals. Per our pre-

in younger patients.

vious report in adult women, a standard departmental laboratory

Of note, none of the patients in our study had grade 1 acne. This

monitoring protocol for spironolactone did not exist during the time

is likely due to these patients being treated with topicals and other

frame of our study, but generally potassium levels were routinely

agents. In addition, a higher-grade acne is more likely to be bother-

checked in patients before 2015, whereas since 2015, potassium

some to adolescents compared to lower grade acne and they are

levels are no longer checked in young healthy women.6,9
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As noted in our adult study, blood pressure variations have been
previously reported with spironolactone therapy; however, this
value was not routinely measured in our practice unless patients
noted symptoms of lightheadedness, dizziness, or had concerns regarding low blood pressure. Such symptoms were infrequent in our
patient cohort.6
Spironolactone is well-tolerated in both pediatric and adult patients, with adolescents having a higher tolerance rate than adults.
Thus, spironolactone may be a viable second-line therapy for adolescent females with acne refractory to topical therapy. This may be
preferable to oral antibiotics in light of public health antibiotic stewardship and concerns of antimicrobial resistance.10-12 Spironolactone
could be trialed, and if efficacy is not achieved within 6 months,
isotretinoin could then be pursued.
Limitations of this study include cohort size, retrospective design, and observer bias. Currently, there is lack of standardization
of measuring improvement in acne which further limits the study.
Infrequently, the use of spironolactone may be limited by adverse
effects. Potential side effects should be discussed with the patient,
and spironolactone should be given an appropriate amount of time
to exert its effects. Further studies utilizing a prospective design,
ideally using spironolactone as true monotherapy without concomitant topical therapy, are needed regarding use of spironolactone in
adolescent females with acne.
This retrospective study fills a current practice gap in the pediatric dermatology literature. Spironolactone should be considered
second-line treatment for adolescent females with acne. Its use, either as monotherapy or in rational combination with other agents,
can lead to significant improvement of acne.

this study.
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