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Efficacy of Metformin in the
Treatment of Acne in Women with
Polycystic Ovarian Syndrome:

A Newer Approach to Acne Therapy

ABSTRACT

Introduction: Acne vulgaris is a chronic
inflammatory disorder of the pilosebaceous units
and has been associated with hyperandrogenism,
which, in women, is most commonly caused by
polycystic ovary syndrome (PCOS). Metformin
treatment can correct ovarian and functional
adrenal hyperandrogenism in adolescents with
PCOS. Objective: We evaluated the efficacy of
metformin therapy in women with acne and
PCOS in terms of acne load. Methods: This was

a hospital-based, interventional, longitudinal
study that included 40 female patients with

acne and PCOS diagnosed using the Rotterdam
criteria. Hormonal assay, including serum levels of
testosterone, dehydroepiandrosterone sulphate,
luteinizing hormone, follicle-stimulating hormone,
prolactin, and blood sugar, was conducted on

the third or fourth day of the menstrual cycle

in a fasted state. An abdominal ultrasound was
performed on the ninth day of menstrual cycle

to diagnose PCOS. Baseline acne severity was
assessed as per the Definition Severity Index.
Metformin 500mg was given to all selected
patients three times a day for eight weeks.
Patient follow-up and acne severity reassessment
was conducted at Weeks 3 and 6. At Week 8,

all work-ups were repeated. Intention-to-treat
analysis was done. Wilcoxin signed-rank sum test
was used to identify significance in acne severity.
Results: Metformin treatment significantly
reduced acne severity in patients with PCOS
(p<0.001). Conclusion: Metformin reduces
ovarian hyperandrogenism, leading to clinical
improvement of acne in women with PCOS.
KEYWORDS: Acne, acne load, hyperandrogenism,
PCOS, acne severity
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Acne vulgaris is a chronic inflammatory
disorder of the pilosebaceous units' and has
been associated with hyperandrogenism.

In women, the most common cause of
hyperandrogenemia is polycystic ovary
syndrome (PCOS), which usually manifests as
acne, hirsutism, and menstrual irreqularities.?
Insulin resistance and raised plasma levels of
insulin are responsible for the high androgen
concentration in patients with PC0S.?
Metformin, a biguanide hypoglycemic drug,
improves insulin sensitivity, decreases insulin
levels, corrects ovarian and functional adrenal
hyperandrogenism in PCOS, and leads to clinical
improvement of acne.® However, literature
studying the effects metformin has on acne
severity in patients with PCOS is sparse. We
evaluated the efficacy and safety of metformin
therapy in reducing acne severity in women
with PCOS and acne who were being treated at
a skin outpatient department at SMS Hospital in
Jaipur, India.

METHODS

This was a hospital-based, interventional,
longitudinal study of 40 patients conducted in
the Department of Dermatology, Venereology,
and Leprosy at SMS Hospital in Jaipur, India
following clearance from the Institutional
Review Board.Written informed consent to
participate in the study, as well as photoconsent

from the patient used as the illustrative case
example in this article, were obtained from all
participants

Inclusion and exclusion criteria. Adult
female patients who presented to our clinic
between June 2014 and May 2015, had a
diagnosis of PCOS, and met the other inclusion
criteria of the study were recruited to participate
in our investigation. Other inclusion criteria
included having a diagnosis of comorbid acne
and willingness to provide informed consent.
Patients who met these criteria were excluded
if they were pregnant; lactating; taking
oral contraceptive pills or other hormonal
replacement drugs known to cause acne; or
were undergoing any therapies for acne that
included systemic treatment, topical treatment,
or any form of dermatological procedure.

Baseline evaluation. Forty-five women
met study requirements and were recruited
as participants in the study. Written informed
consent and detailed demographic and
historical clinical data were obtained and
recorded for each patient. Hormonal assay,
including testosterone, dehydroepiandrosterone
sulphate (DHEA), luteinizing hormone (LH)/
follicle-stimulating hormone (FSH) ratio, and
prolactin levels, was performed on all patients
on the third or fourth day of their menstrual
cycle in a fasted state. A pelvic ultrasound was
performed on all patients on the ninth day of
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TABLE 1. Baseline clinical features, n (%)

Acne 40 (100.0)
Hirsutism 24(60.0)
Irreqular menstruation 35(87.5)
Premenstrual flare 18 (45.0)
Oligoamenorrhea 37 (92.5)
Obesity 8(20.0)

PCOS on ultrasound 30 (75.0)

PCOS: polycystic ovary syndrome

their menstrual cycle. Fasting blood sugar was
recorded in all patients, and total acne load was
assessed.

Assessment methods. PCOS was diagnosed
using the Rotterdam criteria,* which requires
the presence of at least two of the following:
oligo/anovulation, hyperandrogenism, and/or
polycystic ovaries on ultrasound.

Acne was diagnosed clinically, and its severity
was measured using a four-point Definition
Severity Index (DSI)° assessment scale, defined
as follows: 0.5=no-inflamed comedones, open
and closed (no erythema); T=comedones/
papules with surrounding erythema and/or
superficial pustules less than 2mm in diameter
with no or little erythema; 2=pustules with
greater than 2mm in diameter and/or with
significant erythema ; 3=deep infiltrates with
or without pustules/nodules/isolated cysts.
Total acne load was calculated for each patient
by multiplying the total number of each type of
lesion with its severity index and adding all of
these sums together.

We used the Ferriman-Gallwey system® to
assess hirsutism, a 0-to-4-point scale (0=no
hair and 4=frankly virile) that assesses hair
quantity on nine different body sites: chin,
upper lip, chest, upper and lower back, upper
and lower abdomen, arm and thighs. A score of
8 or higher is commonly accepted as abnormal.

Statistical analysis. Acne load percent
reduction was calculated using the Friedman
test,” a nonparametric alternative to the one-
way analysis of variance (ANOVA) with repeated
measures. The Friedman test can be used to
test for differences between groups when the
dependent variable being measured is ordinal.
It can also be used for continuous data that
has violated the assumptions necessary to run
the one-way ANOVA with repeated measures.
A P value of <0.05 was taken as significant

TABLE 2. Decrease in acne load score

STANDARD CHI-SQUARE T
Baseline 80.81 4629 7225
Week 3 39.91 26.89 3175
109.421 <0.001
Week 6 2581 16.26 21
Week 8 9.703 8.499 7

*Friedman test

TABLE 3. Decrease in acne load
ACNE LOAD TIME

STANDARD . .

Baseline 80.81 46.29 72.25

<0.001
Week 3 39.91 26.89 31.75
Baseline 80.81 46.29 72.25

<0.001
Week 6 25.81 16.26 21
Baseline 80.81 46.29 72.25

<0.001
Week 8 9.703 8.499 7

*Wilcoxon signed-rank test

TABLE 4. Cumulative percent improvement in acne score
INTERVAL

20.93
17.57
10.83

*Friedman test

in percent improvement as well as in percent
reduction of acne from baseline to Weeks 3, 6,
and 8 of therapy.

Dosage and administration. Metformin
500mg was administered to all patients three
times a day for eight weeks. Patient follow-
up was conducted at Weeks 3, 6, and 8. Acne
severity reassessment was conducted at Weeks
3,6, and 8, and detailed clinical evaluation and
radiological and biochemical investigations

STANDARD CHI-SQUARE
DEVIATION SUBR

p-VALUE*

48.77
65.86
90.03

64.541 <0.001

visits. Forty women in all completed the study,
and results are based on data collected from
these 40 participants. The mean age of study
participants was 20.98+3.423 years with a
median age of 20 years. Mean age of onset for
acne was 18.45+3.7 years, with a median onset
age of 18 years (Table 1).

Acne severity. Using the DSI, the mean
acne severity at baseline was calculated to
be 80.81+46.29. Acne load decreased to

were repeated at Week 8. 39.91+26.89 at Week 3 of treatment with
metformin 500mg. At Week 6, acne load
RESULTS decreased to 25.81+16.26. At the end of

In this hospital-based, interventional,
longitudinal study, 45 patients met the study
inclusion/exclusion criteria and were recruited
as participants. Two women dropped out of the
study due to adverse events (AE), and three
women were excluded from further analysis
due to failure to attend the required follow-up
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treatment (8 weeks), acne load was reduced to
9.703+8.5 (Figure 2). Upon application of the
Friedman test, we found the reduction in acne
load to be highly statistically significant (Table
2) (p<0.001). Comparison of acne severity at
Weeks 3, 6, and 8 to acne severity at baseline
showed a significant decrease in acne severity
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FIGURE 1. Changes in acne score and cumulative percent improvement in acne score during the study period

FIGURE 2. Metformin therapy resulted in a significant reduction in acne severity—A) patient example at baseline,
prior to metformin therapy; B) same patient at Week 8 of metformin therapy

at Week 3 that was sustained through Weeks
6and 8 (p<0.001) (Table 3). There was a
47.22-percent improvement in acne load in the
first three weeks of therapy, which increased to
64.34 percent at six weeks and 86.01 percent at
eight weeks. This change in rate of improvement
was found to be significantly increased
(p<0.001) during the study period (Table 4 and
Figure 1).

Hirsutism. Using the Ferriman-Gallwey
assessment system, we also observed a
significant reduction in the hirsutism score
(p<0.020), as well as in testosterone (p<0.05)
and DHEA (p<0.05) levels at Week 8 of
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metformin therapy. Serum prolactin, serum
insulin, and luteinizing hormone (LH)/follicle-
stimulating hormone (FSH) ratio also decreased;
however, these reductions were not statistically
significant (p>0.05) (Table 5).

Adverse events. Reversible gastrointestinal
side effects were seen in about 20 percent of
the participants taking metformin, including
diarrhea, nausea, abdominal discomfort,
anorexia, and a metallic taste in the mouth.
These effects were not severe in most cases, and
could be amended by taking metformin with
food, as well as taking H2 blockers for the first
110 2 weeks of metformin therapy. However,

in two women, symptoms of gastrointestinal
distress (diarrhea), considered by the
investigators to be treatment related, were
severe enough to cause them to discontinue
treatment with metformin; thus, these two
patients, after being switched to alternate
treatment regimen, were not included in the
study analysis.

DISCUSSION

Hyperinsulinism and resultant
hyperandrogenism in PCOS chronically
alter gonadotropin secretion, leading to
increased LH® and disruptions in the normal
pituitary-ovarian axis, which can manifest
as oligopamenorrhea, infertility, obesity,
hirsutism, acne, frequent hypertension,
and hyperlipidemia.>"® The central role of
hyperinsulinemia in PCOS has provided an
impetus toward the development of treatments
for PCOS that lower insulin levels. Metformin, a
biguanide hypoglycemic drug, improves insulin
levels and insulin sensitivity and has been
shown to be a safe and well-tolerated treatment
for adult women with PCOS, with minimal side
effects and without reported lactic acidosis.®
Metformin's mechanism of action is not fully
understood; however, its major effects appear
to involve decreasing hepatic glucose output,
which lowers the insulin requirement &'

In the present study, the mean (20.98+3.423
years) and median (20 years ) age of
participants was similar to participants in a
study by Begum et al.” Out of the 40 patients
with acne and PCOS, the most commonly
observed symptoms included hirsutism (60%)
and irregular menses (87%), similar to a study
conducted by Israni et al™ in which researchers
observed hirsutism and menstrual irreqularities
in 69.2 and 82.35 percent of participants,
respectively. In our study, obesity was present
in 20 percent of patients, similar to the study by
Zandi et al," in which they observed obesity in
20.8 percent of participants.

Our results suggest that metformin treatment
can lead to an improvement in acne severity
in patients with PCOS. Mean acne severity in
our patients at baseline was 80.81+46.29, and
this was reduced to 39.91+26.89 at Week 3 of
treatment. By Week 6, it was reduced further to
25.81+16.26, and at Week 8, it was 9.703+8.5.
This reduction in acne severity was found to
be highly statistically significant (p<0.001).
Comparison of acne severity at Weeks 3, 6,



and 8 to acne severity at baseline showed a
significant decrease in acne load (p<0.001).

In our study, there was a 47.22-percent
improvement in acne load at Week 3 of therapy,
a 64.34-percent improvement at Week 6, and
a86.01-percent improvement at Week 8. The
change in percent improvement between each
comparative follow-up visit (Weeks 3, 6, and 8)
was found to be significant as well, (p<0.001),
suggesting that insulin-sensitizing therapy, such
as metformin, can have a mitigating effect on
acne.

Similar to our study, other studies have
demonstrated significant decreases in
acne severity in women with PCOS using
metformin therapy. One uncontrolled study by
Kolodziejczyk et al™ evaluated the effects of
a 12-week course of metformin 500mg three
times a day on hormonal and clinical indices in
39 women with PCOS. Acne severity was rated
as 0=no acne; 1=minor acne, only present on
the face; 2=moderate acne, only present on the
face; 3=severe acne on the face and chest or
back. The investigators observed a significant
decrease, from 1.45to 1.14 (p<0.001), in the
acne severity score among the patients taking
metformin.

A study by Israni et al" also studied the
effects of metformin on acne vulgaris and other
hyperandrogenism conditions associated with
PCOS; here, 17 women who met the Rotterdam
criteria for PCOS completed three months of
metformin therapy (1-1.5g per day). The
investigators observed a significant decrease
(71%) in the acne severity scores after three
months of treatment.

Kazerooni et al’ prospectively studied the
hormonal levels and clinical indices of patients
with PCOS. They administered metformin
500mg three times a day for eight weeks and
found a significant decrease (49%) in the acne
severity scores (p<0.0001) after eight weeks of
therapy.

Nazari et al'® conducted a self-controlled
clinical trial involving 36 adolescent female
subjects with PCOS. The patients were treated
with 500mg of metformin three times a day for
six months. In the patients with acne, Nazari
et al reported significant clinical improvement
(p=0.003) in acne severity following six months
of metformin therapy.

De Leo et al” evaluated the effects of
metformin treatment on ovulatory function,
hirsutism, acne, hormonal patterns, and body

TABLE 5. Changes in other parameters during the study period

PARAMETER TME |  MEAN | CHI'SQUARESUBR |  p-VALUE*
Baseline 62.51 61.95
Testosterone 0.020
8 weeks 38.39 17.74
Baseline 206.9 118.8
DHEA 0.010
8 weeks 161.5 89.81
Baseline 16.6 14.49
Prolactin 0.106
8 weeks 13.23 5.127
Baseline 1.879 2.289
LH/FSH 0.055
8 weeks 1.146 0.5951
Baseline 17.76 15.81
Insulin 0.200
8 weeks 14.15 7.201
Baseline 13.68 7.856
Hirsutism <0.020%*
8 weeks 12.2 6.665

*Paired t-test

**Wilcoxon signed-rank test
DHEA: dehydroepiandrosterone sulphate; luteinizing hormone (LH)/follicle-stimulating hormone (FSH)

weight in adolescent girls with PCOS. Eighteen
girls, 15 to 18 years of age, were enrolled in the
study. All subjects were administered 1,700mg
of metformin tablets daily for six months. The
investigators reported that all patients showed
improvement in menstrual cycle reqularity,
with a significant reduction in testosterone,
androstenedione, and free testosterone levels.
Body mass index (BMI) was also restored within
normal limits in all girls, and acne and/or
seborrhea showed improvement in severity after
six months of treatment with metformin.
Loverro et al"® studied the effects of
metformin therapy on clinical and endocrine
indices in patients with PCOS. At baseline
and at the end of the six-month study,
the investigators assessed gonadotropins,
androgens (testosterone and androstenedione),
insulin, sex hormone binding globulin (SHBG),
lipid profile, and clinical indices (e.g., menstrual
length, BMI, Ferriman-Gallwey score, waist/hip
ratio [WHRY]). All women showed improvement
in menstrual cycle reqularity and experienced a
reduction in length of menstruation (reduction
rate, 36.9%); a significant decrease in LH,
insulin, and androgen levels; and an increase
in SHBG plasma concentrations, with a
concomitant decrease in WHR and improvement
of clinical manifestations of PCOS—in
particular, hyperandrogenism and hirsutism.
Limitations. Limitations to this study
include small sample size, short duration of
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treatment and follow-up, nonblinded study
design, and lack of control arm. Additionally,
patient adherence to taking the study
medication as prescribed was not monitored.
Larger studies that are randomized, double-
blinded, and controlled, with longer treatment
duration/follow-up time, are required to
support our findings.

CONCLUSION

Our results suggest that metformin might
serve as an effective therapy for ovarian
hyperandrogenism and acne in women with
PCOS. Few studies have focused on the effects
of metformin on acne severity in patients
with PCOS to date; thus, larger, prospective,
randomized, controlled trials are warranted to
confirm these results.
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