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Relevance  
Acne is a prevalent dermatological condition that significantly impacts quality of life, 
particularly in individuals with polycystic ovary syndrome (PCOS). PCOS, a common 
endocrine disorder, is characterized by hyperandrogenism and insulin resistance, which 
exacerbate acne severity. While conventional treatments such as oral contraceptives and 
anti-androgen therapies are effective, increasing patient interest in nutraceuticals 
highlights a demand for integrative approaches to manage acne in this population. 

Objective  
This systematic review evaluates the efficacy and safety of nutraceutical supplementation 
in reducing acne severity among patients with PCOS. 

Methods  
A systematic review was conducted following PRISMA guidelines. Databases, including 
PubMed, Embase, and Cochrane, were searched for studies published through August 
2024 using terms related to “acne,” “PCOS,” and “nutraceuticals.” Inclusion criteria were 
randomized controlled trials assessing oral nutraceuticals for acne outcomes in PCOS 
patients. Data on study design, population characteristics, interventions, outcomes, and 
adverse effects were extracted and analyzed. 

Results  
The review included 7 studies encompassing 498 participants. Nutraceuticals evaluated 
included chromium, berberine, selenium, magnesium, and antioxidant combinations. 
Chromium supplementation demonstrated significant reductions in acne severity (P < 
0.05) and inflammatory markers such as C-reactive protein. Berberine showed 
improvements in Global Acne Grading System (GAGS) and Cardiff Acne Disability Index 
(CADI) scores, with additional benefits in metabolic and inflammatory parameters. 
Selenium supplementation resulted in a 46.9% reduction in acne lesions compared to 
placebo (P = 0.003). A combination of antioxidants (ALA, NAC, B6, SAMe) showed acne 
improvement, but magnesium supplementation yielded no significant difference. A 
significant reduction in mean global acne score in the group taking metformin, MI, and 
DCI was also observed (P=0.004). No significant adverse effects were reported across 
studies. 

A combination of antioxidants (ALA, NAC, B6, SAMe) showed significant acne 
improvement, comparable to that seen in oral contraceptives. Selenium supplementation 
significantly reduced acne and inflammation (P = 0.003) and improved markers of 
inflammation and oxidative stress, while magnesium and a combination therapy of 
metformin with inositols did not affect acne in PCOS patients 

Conclusion  
This review suggests that certain nutraceuticals, particularly chromium, berberine, 
selenium, and a combination of antioxidants (ALA, NAC, B6, SAMe), may offer 
complementary benefits in managing acne for PCOS patients through metabolic and 
anti-inflammatory effects. However, limitations such as small sample sizes, 
heterogeneity in study designs, and variable outcome measures warrant further 
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investigation. Clinicians may consider these nutraceuticals as adjunctive options while 
balancing evidence-based efficacy with patient-centered care. 

1. INTRODUCTION 

Acne is the most common skin condition in the United 
States. It affects about 85% of teenagers and can persist 
into and throughout adulthood.1 There are four known 
mechanisms of acne pathogenesis: increased sebum pro
duction, inflammation, follicular hyperkeratinization, and 
colonization by Cutibacterium acnes (formerly Propionibac
terium acnes).2 It is characterized by inflammatory lesions 
(papules and pustules) and non-inflammatory lesions 
(open and closed comedones). It is more likely to occur in 
areas with a high concentration of sebaceous glands. Sebum 
production promotes acne formation by providing a suit
able environment for C. acnes to thrive. Hyperkeratiniza
tion, or the excessive production of keratin in the skin, 
blocks pores, further contributing to this cycle of inflam
mation and bacterial overgrowth. While acne is not life-
threatening, it can significantly impact the daily quality 
of life in affected patients. Reported adverse psychological 
and physical effects include depression, anxiety, and emo
tional stress. Severe acne may also lead to permanent scar
ring, further impacting self-esteem and body image, mak
ing a comprehensive approach to management important.3 

There is also growing research on the role of a compre
hensive, holistic approach to managing skin conditions. For 
example, in addition to psychological stress, research indi
cates that several additional factors may contribute to the 
onset or aggravation of acne including high-glycemic diets, 
insufficient sleep, and hormonal imbalances.4 With regard 
to the role of hormones, it is well-documented that an in
crease in androgens is linked to sebum production, a com
ponent of acne pathogenesis. Moreover, androgens can also 
promote follicular hyperkeratosis in addition to their effect 
on the sebaceous glands.5 There is also research suggest
ing that acne in people with a polycystic ovarian syndrome 
(PCOS) diagnosis may be exacerbated by the excess an
drogen production associated with PCOS. It has also been 
found that there is an increase in androgen receptor sensi
tivity in those with PCOS relative to normal counterparts, 
potentially contributing to acne persistence or recurrence.5,

6 

Current evidence-based acne treatments in PCOS pa
tients include oral contraceptive pills (OCPs), and anti-an
drogen therapies such as spironolactone, cyproterone ac
etate, flutamide, and finasteride.6 These treatments target 
hormonal imbalances by either reducing androgen produc
tion or blocking androgen receptors, which helps lower se
bum production and acne severity. While these treatments 
have proven effective in managing acne in PCOS, there is 
increasing patient interest in exploring nutraceutical vita
mins, minerals, and plant-based compounds. These inter
ventions often aim to address the root causes of acne by 
modulating hormones and reducing inflammation. With in
creasing research on their efficacy, nutraceuticals may of
fer an integrative and complementary approach to manag
ing skin concerns. There is some research investigating the 

use of nutraceuticals such as chromium, berberine, and se
lenium in PCOS individuals experiencing acne.7‑10 More
over, combinations of nutraceutical compounds along with 
metformin may also serve as an intervention to reduce acne 
in patients with PCOS.11,12 While this area of research is 
still gaining traction, the current state of evidence is lim
ited. Other reviews have discussed the effects of nutraceuti
cals in metabolic syndromes seen in PCOS. However, to our 
knowledge, this is the first review to focus on acne reduc
tion in PCOS patients. This systematic review aims to sum
marize the existing data on nutraceutical supplementation 
for acne in patients with PCOS. 

2. MATERIALS AND METHODS 

A search was conducted in PubMed, Embase, and Cochrane 
using the following keywords: “acne” AND (“PCOS” OR 
“hormones”) AND (“supplements” OR “nutrients” OR 
“herbs” OR “botanicals”) in August 2024. The PRISMA flow 
diagram depicting our search strategy and method of se
lecting articles is depicted in Figure 1. 

Using Covidence, studies with relevant titles or abstracts 
were selected for full-text review. Randomized control trials 
on human subjects on oral supplementation and outcomes 
were included. Two authors independently reviewed the 
full texts, resolving any inclusion conflicts by consulting a 
third author. Two additional articles were obtained through 
manual searching. Data from each report were extracted 
collaboratively by two authors. Studies were categorized 
based on outcomes measured, and the discussion section 
included a qualitative comparison of study factors and pop
ulations to address heterogeneity and evidence quality. 
This review was not registered, and no protocol was pre
pared. 

The following data were extracted from each included 
study: first author, year, study design, number of partic
ipants and their characteristics (including ethnicity, sex), 
intervention, control, dose per day (mg), duration of treat
ment, acne severity, and adverse side effects. 
Institutional Review Board Statement:    Not applicable 

as this is a review manuscript and did not involve primary 
research with human subjects. 
Informed Consent Statement:   Not applicable. 

3. RESULTS 

3.1. CHROMIUM 

A randomized, double-blind, placebo-control trial assessed 
the effects of chromium supplementation on endocrine 
profiles, biomarkers of inflammation, and oxidative stress 
in 60 women with PCOS. Of the 60 participants, 30 women 
received 200 ug chromium supplements and 30 women re
ceived a placebo daily for 8 weeks. At the beginning and 
the end of the study, various outcome measures were as
sessed including endocrine profiles (such as prolactin, FSH, 
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Figure 1. Flow chart of search strategy according to PRISMA.         

LH, DHEA, free testosterone, etc), inflammatory markers 
like high-sensitivity C-reactive protein (hs-CRP), biomark
ers of oxidative stress such as total antioxidant capacity 
(TAC) and plasma malondialdehyde (MDA), and acne.13‑15 

Acne was evaluated following Kolodziejczyk et al’s protocol, 
in four grades: 0 = no acne; 1 = minor acne on the face only; 
2 = moderate acne on the face only; 3 = severe acne on the 
face and back or chest 

Relative to placebo, the study found that chromium in
take led to significant reductions in serum hs-CRP (−717.0 
± 1496.1 vs. + 227.1 ± 1669.6 ng/mL, P = 0.02), and plasma 
MDA (−0.1 ± 0.7 vs. +1.1 ± 1.5 μmol/L, P < 0.001), and a 
significant rise in TAC concentrations (+250.7 ± 265.2 vs. + 
13.0 ± 201.6 mmol/L, P < 0.001). In addition, at 8 weeks, the 
prevalence of acne decreased with chromium treatment rel
ative to placebo (20.0% vs. 3.3%, P = 0.04).7 
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However, this study did not find significant differences in 
endocrine outcomes, NO levels, or GSH levels after 8 weeks 
of chromium supplementation. During the study, no sig
nificant adverse effects were reported following chromium 
supplementation in PCOS patients. 

3.2. BERBERINE 

Berberine is a compound found in plants of the Berberi
daceae family and has been found to have various actions, 
including anti-inflammatory, hypoglycemic, and antioxi
dant properties. One study evaluated the role of berberine 
on insulin resistance, inflammation, lipid metabolism, sex 
hormone profile, and symptoms correlated to hyperandro
genism, such as acne, in normal to overweight women with 
PCOS and normal menses. The study design was a pre-post 
intervention involving 12 participants who took two daily 
oral doses of 550 mg berberine supplement tablets for 60 
days. The Global Acne Grading System (GAGS) and Cardiff 
Acne Disability Index (CADI) were used to measure acne be
fore and after 60 days of berberine supplementation. 

A significant decrease in acne symptoms was demon
strated by GAGS (β = −8.17, P < 0.0001) and CADI (β = 
−8.158, P < 0.0001) following 60 days of berberine sup
plementation.8 Rondanelli et al confirmed a prior study’s 
results that two months of berberine supplementation in 
obese PCOS women significantly reduced CRP levels (β = 
−0.14, P = 0.02), in addition to being the first to report a sta
tistically significant reduction in two other inflammatory 
markers after berberine supplementation: the pro-inflam
matory cytokine TNF-α (β = −6.17, P = 0.009) and visceral 
adipose tissue (β = −49.96, P = 0.003). Following berber
ine supplementation, there was a significant reduction of 
glycemia levels (β = −4.50, P = 0.0001), insulin levels (β = 
−2.83, P = 0.005), and insulin resistance and function of 
pancreatic beta-cells (via Homeostasis Model Assessment 
(HOMA)) (β = −0.69, P = 0.003). Additionally, they reported 
decreases in testosterone (β = −0.15, P = 0.007) and free an
drogen index (FAI) (calculated by FAI = total testosterone/
SHBG x 100), while an increase was seen in sex hormone-
binding globulin (SHBG) (β = 9.04, P = 0.03). Adverse effects 
were monitored through liver and kidney function studies 
in addition to self-report by subjects, and no adverse effects 
were found. 

The effects of berberine on acne symptoms in PCOS were 
also studied in a controlled, randomized, multicenter, and 
open-labeled clinical trial in which 130 Pakistani women 
with a diagnosis of PCOS and fertility problems (defined by 
difficulty conceiving) due to menstrual and ovary abnor
malities were enrolled. The experimental group (n = 65) re
ceived two daily doses of 180 mg berberine in a phytosome 
form (550 mg Berberine Phytosome®), while the control 
group (n = 65) did not receive any supplement or placebo 
pill. Fifty-one of the initial 65 experimental participants 
were analyzed after 14 were lost to follow-up, and 55 of the 
initial 65 control participants were analyzed after 10 were 
lost to follow-up. 

A dermatologist determined acne severity based on acne 
type (comedones, papules, pustules, and nodules) and 
anatomic location (forehead, cheeks, nose, and chin), and 

participants’ acne was given a score to be compared in the 
study. Results demonstrated acne improvement in 50% of 
women compared to 16% in the control group (P = 0.0409).9 

No adverse effects were reported in this study. 

3.3. ANTIOXIDANT COMBINATION 

Lipoic acid, N-acetylcysteine, vitamin B6, and S-adenosyl-
L-methionine (ALA  +  NAC  +  B6+SAMe)  

A prospective, partially randomized, multicenter study 
was conducted to investigate the effects of an antioxidant 
supplement on metabolic, endocrine, and clinical parame
ters in comparison to an oral contraceptive in non-diabetic 
women newly diagnosed with PCOS. The antioxidant com
bination included lipoic acid, N-acetylcysteine, vitamin B6, 
and S-adenosyl-L-methionine. For 6 months, the 96 partic
ipants were either given the antioxidant combination ad
ministered as two tablets daily (each tablet included ALA 
75 mg, NAC 100 mg, B6 0.65 mg, and SAMe 200 mg 
(MetioNac®, Margan Biotech SL)) (n = 41), or an oral con
traceptive (administered as ethinylestradiol 0.02 mg plus 
drospirenone 3 mg once daily or drospirenone 4 mg once 
daily (according to physician criteria)) (n = 27), or both 
the antioxidant combination and an oral contraceptive (n 
= 28). Although there were no statistically significant dif
ferences between the experimental groups, all three treat
ments demonstrated improvements in clinical parameters 
associated with PCOS (hirsutism and acne), quality of life 
score, and a significant reduction in androstenedione lev
els.11 No serious adverse events were reported in this study. 

3.4. SELENIUM 

To investigate the effects of selenium supplementation on 
reproductive outcomes, inflammation, oxidative stress, and 
acne, a randomized, double-blind, placebo-controlled trial 
was conducted in women with PCOS.10 Sixty-four women 
were divided into two groups: one receiving 200 μg of sele
nium daily, and the other a placebo for eight weeks. 

The study found that selenium supplementation had a 
statistically significant effect on reducing acne, reporting 
acne reduction by 46.9% in the selenium group while the 
placebo group showed a 12.5% reduction after the interven
tion (P value of 0.003). This reduction was accompanied by 
improvements in inflammatory and oxidative stress mark
ers, which are closely associated with acne in PCOS pa
tients. Specifically, the selenium group showed significant 
decreases in CRP (−3.02 mg/L vs. −1.2 mg/L, P < 0.001) and 
MDA (−0.33 μmol/L vs. +0.12 μmol/L, P < 0.001), while an
tioxidant enzyme activity, such as glutathione peroxidase, 
increased significantly (+142.8 U/L vs. −25.2 U/L, P < 0.001). 

Acne lesions were assessed using a 4-point scale: 0, no 
acne; 1, minor acne on the face; 2, moderate acne on the 
face only; and 3, severe acne, face, and back or chest. Addi
tionally, there were no significant adverse effects reported 
related to selenium supplementation. 
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3.5. MAGNESIUM 

A randomized clinical trial investigated the effects of mag
nesium supplementation on various measure outcomes in 
women with PCOS.16 In this study, 64 women were ran
domly assigned to receive either 250 mg of magnesium ox
ide tablet (n=32) or a placebo daily for 12 weeks (n=32). One 
of the outcome measures in the study was acne which was 
assessed with the Global Acne Grading System at the base
line and end of the study. 

The authors found that magnesium supplementation 
had no significant effect on acne in patients with PCOS and 
that further studies are needed to determine its effects on 
these factors. In addition, no adverse events were reported 
in the study. 

3.6. METFORMIN VERSUS COMBINED THERAPY OF 
METFORMIN WITH MYO-INOSITOL PLUS D-CHIRO-
INOSITOL 

Inositol is a naturally occurring compound that has been 
found to have insulin-sensitizing, anti-inflammatory, and 
antioxidant properties. Different forms of inositol can be 
found in supplements, including myo-inositol and D-chiro-
inositol. One prospective, non-blinded randomized con
trolled trial, compared the effects of metformin as 
monotherapy to a combination therapy of metformin, myo-
inositol (MI), and D-chiro-inositol (DCI) in women newly 
diagnosed with PCOS.12 In this study, 72 female subjects 
with PCOS between the ages of 18 to 45 were randomized 
into two groups of 36. Group I was given metformin 500 mg 
twice daily for six months, while group II received the same 
metformin dosage in combination with 550 mg of MI and 
150 mg of DCI twice daily for the same period. At the end 
of the 6-month study period, there was a significant reduc
tion in mean global acne score from baseline to six months 
in group II compared to group I (P = 0.004). 

4. DISCUSSION 

The studies evaluated in this systematic review suggest 
that certain oral nutraceuticals, such as chromium, berber
ine, and selenium may improve acne in women with PCOS, 
through mechanisms of action related to metabolism, in
flammation, and oxidative stress reductions. 

One shared pathway in the pathophysiology of both 
PCOS and acne is glucose metabolism, which would offer 
insights into how some of these supplements confer their 
benefits. PCOS is a metabolic disorder linked to abnormal 
glucose metabolism with affected patients often demon
strating insulin resistance, high glucose levels, and an in
creased risk of type II diabetes. These disturbances in glu
cose metabolism accompanied by hyperinsulinemia 
contribute to increased androgen concentrations. These el
evated levels of androgens are linked to acne development, 
making insulin resistance a pivotal factor in both condi
tions. A recent study showed that individuals with acne 
were more likely to exhibit insulin resistance than those 
without acne, highlighting the role of glucose dysregulation 

in acne pathogenesis and its associated inflammatory re
sponses.17 Additionally, insulin-like growth factor-1 
(IGF-1), which is usually increased in insulin resistance, can 
stimulate sebaceous gland activity, worsening acne symp
toms and indicating potential intervention points for nu
traceuticals targeting insulin sensitivity and glucose con
trol.18 

Moreover, it is noteworthy to understand the roles of 
oxidative stress and inflammation and how nutraceuticals 
might benefit both conditions. The hormonal imbalances 
and insulin resistance seen in PCOS typically promote ox
idative stress and low-grade chronic inflammation, both of 
which have been implicated in the pathogenesis of acne 
and metabolic syndrome.19,20 This link highlights the im
portance of anti-inflammatory and antioxidant measures 
in the management of PCOS and acne. Nutraceuticals with 
antioxidant and anti-inflammatory properties—such as in
ositol, N-acetylcysteine, and selenium—may address these 
oxidative and inflammatory states, potentially reducing an
drogen levels and improving insulin sensitivity. 

Berberine is a naturally occurring compound found in a 
variety of plants. It has been found to affect glucose metab
olism, with studies suggesting it may work to reduce blood 
glucose levels and support insulin sensitivity.21 In the two 
berberine studies included in this review, berberine sup
plementation alone improved acne via statistically signif
icant reductions in GADS and CADI scores in normal or 
overweight women with PCOS and normal menses,22 and it 
has improved acne in women with PCOS who have irregular 
or absent menstrual cycles and fertility problems.23 With 
berberine having been compared to metformin as an insulin 
sensitizer in women with PCOS, the improvement noted in 
acne may be related to improving glucose metabolism and 
in turn, modulating endocrine function in PCOS patients.11 

Further, berberine has shown antioxidant and anti-in
flammatory effects in women with PCOS. Berberine’s anti-
inflammatory and antioxidant effects have been demon
strated through decreased levels of CRP, TNF-α, and VAT,8 

and increased activity of superoxide dismutase and glu
tathione peroxidase.24 This activity may contribute to the 
improvement in acne Di Pierro et al and Rondanelli et al 
showed. Berberine supplementation alone improved acne 
via statistically significant reductions in GADS and CADI 
scores in normal or overweight women with PCOS and nor
mal menses.8 Similarly, testosterone and FAI decreased 
while SHBG increased significantly after two months of 
berberine supplementation. The mechanism by which 
berberine improves acne is unclear, but there are several 
hypotheses in addition to its antioxidant and anti-inflam
matory effects. A study on rats with PCOS showed that 
berberine supplementation inhibited the inflammatory re
sponse and cell apoptosis.25 Because berberine is a compa
rable insulin sensitizer to metformin in women with PCOS, 
some have postulated that berberine could reduce lipid syn
thesis by improving insulin resistance and lipid metabo
lism, modulating endocrine function in PCOS patients.26 

Despite not following a low-calorie diet, berberine addi
tionally improved PCOS body composition by redistributing 
adipose tissue and reducing visceral fat mass.26 
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Table 1. Summary of all studies included: design, sample size, intervention, outcomes, and mechanism of action,               
dosing, number of participants, dosing of intervention and control, and key outcomes.             

Summary of Included Studies 

Author 
(Year) 

Study 
Design 

Sample 
Size 

Intervention (Agent 
/ Dose / Frequency) 

Outcomes 
Mechanism of 

Action 

Acne and PCOS 

Jamillian 
et al 

(2016)7 

Randomized, 
double-

blind, 
placebo-

controlled 
trial 

60 

One tablet 
containing 

chromium 200 μg 

supplements (n = 
30) or placebo daily 
(n = 30) for 8 weeks 

Decreased acne and alopecia. 
Significant reductions in 

hirsutism, serum hs-CRP, and 
plasma MDA. 

Significant rise in TAC. 

Decreases 
markers of 

inflammation 
and oxidative 

stress 

Rondanelli 
et al 

(2021)8 

Pre-post 
intervention 

study 
12 

One tablet 
containing 

berberine 550 mg 
twice a day for 60 

days 
No control group 

Significant decrease in acne 
symptoms in normal to 

overweight women with PCOS. 
GAGS (β = −8.17, P < 0.0001) 

and CADI (β = −8.158 P < 

0.0001) 

Anti-
inflammatory 

and 
antioxidant 

effects 
decreasing 

CRP, TNF-α, 

and VAT levels 

Di Pierro 
et al 

(2023)9 

Controlled, 
randomized, 

multi-
centric, and 

open-
labeled 

clinical trial 

130 

One tablet 
containing 

berberine 180 mg in 
a phytosome form 

(Berberine 
Phytosome® 550 

mg) twice a day for 
90 days (n = 65) 

No supplement in 
the control group (n 

= 65) 

GAGs global score, improvement 
in 50% of women (vs. 16% in the 

control group; P = 0.0409) 

Anti-
inflammatory 

and 
antioxidant 

effects 
decreasing 

CRP, TNF-α, 

and VAT levels 

Pingarrón 
Santofímia 

et al 
(2023)11 

Prospective, 
partially 

randomized, 
multicenter 

study 

96 

One tablet 
containing ALA 75 
mg, NAC 100 mg, 
B6 0.65 mg, and 
SAMe 200 mg 
(MetioNac®, 
Margan Biotech SL) 
twice a day for 6 
months (n = 41) 
OCP – 
ethinylestradiol 
0.02 mg plus 
drospirenone 3 mg 
once daily or 
drospirenone 4 mg 
once daily (n = 27) 
MN + OC (n = 28) 

No statistically significant 
differences between the 

experimental groups. However, 
the treatments demonstrated 

improvements in acne, hirsutism, 
irregular menstruation, and 

quality of life in non-diabetic 
women newly diagnosed with 

PCOS. 

Hypothesized 
to be related 

to glutathione 
metabolism 

and metabolic 
syndrome 

Razavi et 
al 

(2016)10 

Randomized, 
double-

blind, 
placebo-

controlled 
trial 

64 

200 μg selenium 

daily (n = 32) or 
placebo (n = 32) for 

8 weeks 

Acne was marked by a 4-point 
scale: 0, no acne; 1, minor acne 

on face; 2, moderate acne on face 
only; and 3, severe acne, face and 

back or chest. 
Acne decreased following the 

consumption of selenium 
supplements compared with 
placebo (46.9 vs. 12.5 %, P = 

0.003) 
Significant reduction in acne, 
CRP, and malondialdehyde. 

Significant increase in 
glutathione peroxidase. 

Neutralizes 
reactive 

oxygen and 
nitrogen 
species 

Jaripur et 
al 
(2022)16 

Randomized 
clinical trial 

64 

Magnesium group 
(n = 32) or placebo 

group (n = 32) 
250 mg magnesium 

Via Global Acne Grading System. 
No significant effect on acne in 

women with PCOS. 

Reduced 
oxidative 

stress, 
controls 
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Summary of Included Studies 

oxide tablet (Magni 
One® produced by 

DonyaDarou, 
Tehran, Iran) per 

day was 
administered for 10 
weeks. Place group 
received a placebo 

pill 

inflammation, 
and stabilizes 
endothelium 

Bahadur 
et al 
(2021)1 

Prospective, 
non-blinded 
randomized 
controlled 

trial 

72 

Group I received 
metformin 500 mg 
twice a day orally 

for 6 months 
Group II received 

metformin 500 mg 
twice a day orally 

and MI 550 mg plus 
DCI 150 mg twice 
daily orally for 6 

months 

Via Global Acne Grading System. 
Significant reduction in mean 

global acne score in group taking 
metformin, MI, and DCI (group 

II). (P = 0.004). No significant 
acne reduction in group taking 

metformin only (group I). 

Alters gut 
microbiota 

composition, 
increasing the 
Bacteroidetes-
to-Firmicutes 

(B/F) ratio 

Before Rondanelli et al’s study, pure berberine supple
mentation was known to cause gastrointestinal discomfort, 
making berberine an unfavorable option for long-term 
treatment of chronic conditions.27 Supplementation with 
berberine in phytosome form did not cause gastrointestinal 
discomfort, possibly due to improving bioavailability and 
reducing the dose needed. These findings suggest the phy
tosome form of berberine (with sunflower lecithin, pea pro
tein, and grape seed extract) may be better tolerated. Lim
itations include the small sample size and lack of control. 
Additionally, the population studied was normal to over
weight women with PCOS who experience normal menses, 
which may not be generalizable to all women with PCOS. 

Di Pierro et al partially overcame the limitations of Ron
danelli et al by increasing the number of participants in 
the study, using a randomized and controlled protocol, and 
including women with PCOS who have irregular or absent 
menstrual cycles and fertility problems. Their study 
demonstrated improvement in acne, reduction in hir
sutism, resumption of normal menstruation, and normal
ization of ovarian anatomy following phytosome delivery of 
berberine supplementation. Though the study population is 
a larger group, it is important to note that 
the results may be specific to the demographic of the par
ticipants in the study: 130 Pakistani women with PCOS and 
infertility problems due to menstrual and ovarian abnor
malities. It is also important to highlight 
that the results of this study cannot be fully attributed to 
berberine, as the phytosome formulation consists of other 
ingredients, which will need to be further studied for their 
effects on PCOS-related acne. 

In addition, chromium is a naturally occurring essential 
trace mineral and according to a 2020 systematic review, 
various formulations of chromium supplements have been 
found to improve glycemic control at a wide range of 
doses.8 The Jamilian et al study demonstrated that 
chromium picolinate (200 μg) supplementation signifi
cantly decreased markers of inflammation and oxidative 
stress, reducing acne in those with PCOS. The underlying 

mechanism of these findings may be related to chromium’s 
effect on glucose metabolism. However, it is also important 
to note that there are different forms of chromium 
(chromium nicotinate, chromium histidine, chromium pi
colinate), and while this study found no changes in hor
mones with the picolinate form of chromium, further re
search in studies with larger sample sizes will be needed to 
understand the effect of other chromium formulations and 
their effect on hormones, inflammation, oxidative stress, 
and acne in those with PCOS. 

The antioxidant combination of ALA + NAC + B6 + SAMe 
has demonstrated benefit for acne in PCOS in one study. 
Supplementing with the antioxidant combination of ALA 
+ NAC + B6 + SAMe shows potential for people who desire 
fertility to treat PCOS-related acne.11 Oral contraceptives 
are not an option for women who want to become pregnant. 
The results of this study offer a potential non-OCP option 
with similar efficacy for treating acne in women who want 
to conceive and encourage further research on the safety 
of nutraceutical use for acne in PCOS patients. The mech
anism of this antioxidant combination’s action is unknown 
but hypothesized to be related to glutathione metabolism 
and metabolic syndrome. Glutathione is decreased by 50% 
in PCOS patients.28 The antioxidant combination of ALA 
+ NAC + B6 + SAMe induces de novo glutathione synthesis 
and possibly improves diabetes reactive oxygen species de
struction of pancreatic beta cells via reactive oxygen 
species seen in diabetes.11 Limitations of this study include 
a lack of negative control, a lack of randomization in the 
experimental group, and a lack of a central laboratory. 

Selenium has demonstrated benefits for acne in PCOS in 
one RCT. As a trace element with potent antioxidant prop
erties, selenium has garnered increasing attention for its 
role in nutrition and health. One of its critical functions 
is mediated by selenoprotein P (SeP), a liver-derived pro
tein responsible for distributing selenium throughout the 
body, particularly to endocrine glands and insulin-respon
sive tissues. Research into selenium supplementation has 
revealed a significant impact on acne, particularly in PCOS 
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patients, by addressing systemic inflammation and oxida
tive stress—key components in acne pathogenesis. Sele
nium’s antioxidant properties, particularly its ability to 
neutralize reactive oxygen and nitrogen species, are be
lieved to drive these effects. A notable study demonstrated 
a 46.9% reduction in acne lesions in the selenium group 
compared to 12.5% in the placebo group (P = 0.003). How
ever, the lack of standardized acne severity scales in this 
study limits the precision of its findings. A separate case-
controlled study further emphasized selenium’s role in reg
ulating sebum production and its anti-inflammatory prop
erties, strengthening its potential as a therapeutic agent for 
acne treatment.29 

Interestingly, lower blood selenium levels were observed 
in individuals with acne vulgaris, suggesting a potential 
protective role of selenium against skin conditions like 
acne.29 A systematic review supported these findings, link
ing selenium deficiency to exacerbated acne lesions. De
spite these promising results, caution is warranted with se
lenium supplementation.30 Excessive selenium intake has 
been linked to potential risks, such as worsening insulin re
sistance and increasing the risk of type II diabetes by in
terfering with insulin signaling through Glutathione Perox
idase 1 and SeP. 

While magnesium supplementation has shown no sig
nificant direct effect on acne lesion reduction in one RCT 
study, its critical role in glucose metabolism and insulin 
sensitivity makes it an essential factor to consider for PCOS 
patients. Hypomagnesemia has been associated with wors
ening insulin resistance, which could indirectly exacerbate 
acne. Magnesium’s ability to reduce oxidative stress, con
trol inflammation, and stabilize the endothelium suggests a 
potential benefit in metabolic and skin health.31 However, 
studies on magnesium’s effects on acne are limited. One 
investigation highlighted the challenges of a small sample 
size, compounded by recruitment difficulties during the 
COVID-19 pandemic. Self-reported data in this study also 
introduced potential recall bias. Future research should fo
cus on larger, well-controlled trials and explore various 
magnesium formulations to determine their specific roles 
in PCOS-related acne management. 

Recent research has explored metformin’s impact on the 
gut microbiome and its implications for acne management. 
A clinical trial demonstrated that metformin significantly 
altered gut microbiota composition, notably increasing the 
Bacteroidetes-to-Firmicutes (B/F) ratio, initially lower in 
acne patients. This change, observed after 12 weeks of met

formin treatment (P = 0.006), is particularly relevant. A re
duced B/F ratio has been linked to inflammatory diseases, 
obesity, and metabolic disorders—all common in PCOS pa
tients.32 Inositols, another promising intervention, have 
shown favorable outcomes for metabolic and hormonal im
balances in PCOS. Supplementation with d-chiro-inositol 
(DCI) increased SHBG levels and reduced free testosterone 
and LH levels while improving estradiol levels. Over three 
months, therapies combining myoinositol (MI) plus folic 
acid or the combination of MI, DCI, and folic acid sig
nificantly improved insulin resistance, glycosylated hemo
globin, lipid profiles, and blood pressure.33 These findings 
suggest a potential role for inositols in acne management 
through hormonal and metabolic modulation. Metformin 
and inositols have synergistic effects, enhancing both 
metabolic and dermatologic outcomes for PCOS patients. 
Importantly, no adverse effects were reported in the studies 
investigating these therapies. However, small sample sizes 
remain a limitation, underscoring the need for larger trials 
to confirm efficacy and safety. These findings highlight the 
importance of integrating metformin with nutraceuticals 
such as inositols for comprehensive PCOS management. 

Overall, the studies in this systematic review suggest 
that oral supplementation with ingredients, such as 
chromium, berberine, and selenium may play a role in man
aging PCOS-related acne. However, due to limitations such 
as small sample sizes, lack of control groups, and variability 
in study design and measure outcomes, further research 
will be necessary to better understand the efficacy and 
safety of these supplements and their mechanisms of ac
tion in the treatment of acne in women with PCOS. 

ACKNOWLEDGEMENT 

There are no editing services to acknowledge. 

CONFLICTS OF INTERESTS 

JM serves as a consultant for Codex Labs (stockholder). 

FUNDING 

This research received no external funding. 

Submitted: December 09, 2024 PDT. Accepted: December 14, 
2024 PDT. Published: May 29, 2025 PDT. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CC0). View this license’s legal deed at https://creativecommons.org/publicdomain/zero/1.0 and legal code at https://cre

ativecommons.org/publicdomain/zero/1.0/legalcode for more information. 

Effects of Nutraceutical Supplementation on Acne in Patients with Polycystic Ovary Syndrome: A Systemat…

Journal of Integrative Dermatology 8



REFERENCES 

1. Eichenfield DZ, Sprague J, Eichenfield LF. 
Management of Acne Vulgaris: A Review. JAMA. 
2021;326(20):2055-2067. doi:10.1001/
jama.2021.17633 

2. Baldwin H. Oral Antibiotic Treatment Options for 
Acne Vulgaris. J Clin Aesthetic Dermatol. 
2020;13(9):26-32. 

3. Yang J, Yang H, Xu A, He L. A Review of 
Advancement on Influencing Factors of Acne: An 
Emphasis on Environment Characteristics. Front 
Public Health. 2020;8:450. doi:10.3389/
fpubh.2020.00450 

4. Ambalal M, R S. Holistic Approach to Management 
of Acne: Exploring the Evidence. Clin Dermatol Rev. 
2023;7(3):209. doi:10.4103/cdr.cdr_56_21 

5. Carmina E, Dreno B, Lucky WA, et al. Female Adult 
Acne and Androgen Excess: A Report From the 
Multidisciplinary Androgen Excess and PCOS 
Committee. J Endocr Soc. 2022;6(3):bvac003. 
doi:10.1210/jendso/bvac003 

6. Gainder S, Sharma B. Update on Management of 
Polycystic Ovarian Syndrome for Dermatologists. 
Indian Dermatol Online J. 2019;10(2):97-105. 
doi:10.4103/idoj.IDOJ_249_17 

7. Jamilian M, Bahmani F, Siavashani MA, Mazloomi 
M, Asemi Z, Esmaillzadeh A. The Effects of 
Chromium Supplementation on Endocrine Profiles, 
Biomarkers of Inflammation, and Oxidative Stress in 
Women with Polycystic Ovary Syndrome: a 
Randomized, Double-Blind, Placebo-Controlled Trial. 
Biol Trace Elem Res. 2016;172(1):72-78. doi:10.1007/
s12011-015-0570-6 

8. Rondanelli M, Riva A, Petrangolini G, et al. 
Berberine Phospholipid Is an Effective Insulin 
Sensitizer and Improves Metabolic and Hormonal 
Disorders in Women with Polycystic Ovary 
Syndrome: A One-Group Pretest-Post-Test 
Explanatory Study. Nutrients. 2021;13(10):3665. 
doi:10.3390/nu13103665 

9. Di Pierro F, Sultana R, Eusaph AZ, et al. Effect of 
Berberine Phytosome on reproductive, dermatologic, 
and metabolic characteristics in women with 
polycystic ovary syndrome: a controlled, randomized, 
multi-centric, open-label clinical trial. Front 
Pharmacol. 2023;14:1269605. doi:10.3389/
fphar.2023.1269605 

10. Razavi M, Jamilian M, Kashan ZF, et al. Selenium 
Supplementation and the Effects on Reproductive 
Outcomes, Biomarkers of Inflammation, and 
Oxidative Stress in Women with Polycystic Ovary 
Syndrome. Horm Metab Res Horm 
Stoffwechselforschung Horm Metab. 
2016;48(3):185-190. doi:10.1055/s-0035-1559604 

11. Pingarrón Santofímia C, Poyo Torcal S, López 
Verdú H, et al. Evaluation of the efficacy of an 
antioxidant combination for the modulation of 
metabolic, endocrine, and clinical parameters in 
patients with polycystic ovary syndrome. Gynecol 
Endocrinol Off J Int Soc Gynecol Endocrinol. 
2023;39(1):2227277. doi:10.1080/
09513590.2023.2227277 

12. Bahadur A, Arora H, Ravi AK, et al. Comparison of 
Clinical, Metabolic and Hormonal Effects of 
Metformin Versus Combined Therapy of Metformin 
With Myoinositol Plus D-Chiro-Inositol in Women 
With Polycystic Ovary Syndrome (PCOS): A 
Randomized Controlled Trial. Cureus. 13(6):e15510. 
doi:10.7759/cureus.15510 

13. Hatch R, Rosenfield RL, Kim MH, Tredway D. 
Hirsutism: Implications, etiology, and management. 
Am J Obstet Gynecol. 1981;140(7):815-830. 
doi:10.1016/0002-9378(81)90746-8 

14. Kolodziejczyk B, Duleba AJ, Spaczynski RZ, 
Pawelczyk L. Metformin therapy decreases 
hyperandrogenism and hyperinsulinemia in women 
with polycystic ovary syndrome. Fertil Steril. 
2000;73(6):1149-1154. doi:10.1016/
S0015-0282(00)00501-X 

15. Olsen EA, Hordinsky MK, Price VH, et al. Alopecia 
areata investigational assessment guidelines–Part II. 
J Am Acad Dermatol. 2004;51(3):440-447. doi:10.1016/
j.jaad.2003.09.032 

16. Jaripur M, Ghasemi-Tehrani H, Askari G, 
Gholizadeh-Moghaddam M, Clark CCT, Rouhani MH. 
The effects of magnesium supplementation on 
abnormal uterine bleeding, alopecia, quality of life, 
and acne in women with polycystic ovary syndrome: 
a randomized clinical trial. Reprod Biol Endocrinol. 
2022;20(1):110. doi:10.1186/s12958-022-00982-7 

17. Gruszczyńska M, Sadowska-Przytocka A, Szybiak 
W, Więckowska B, Lacka K. Insulin Resistance in 
Patients with Acne Vulgaris. Biomedicines. 
2023;11(8):2294. doi:10.3390/biomedicines11082294 

Effects of Nutraceutical Supplementation on Acne in Patients with Polycystic Ovary Syndrome: A Systemat…

Journal of Integrative Dermatology 9

https://doi.org/10.1001/jama.2021.17633
https://doi.org/10.1001/jama.2021.17633
https://doi.org/10.3389/fpubh.2020.00450
https://doi.org/10.3389/fpubh.2020.00450
https://doi.org/10.4103/cdr.cdr_56_21
https://doi.org/10.1210/jendso/bvac003
https://doi.org/10.4103/idoj.IDOJ_249_17
https://doi.org/10.1007/s12011-015-0570-6
https://doi.org/10.1007/s12011-015-0570-6
https://doi.org/10.3390/nu13103665
https://doi.org/10.3389/fphar.2023.1269605
https://doi.org/10.3389/fphar.2023.1269605
https://doi.org/10.1055/s-0035-1559604
https://doi.org/10.1080/09513590.2023.2227277
https://doi.org/10.1080/09513590.2023.2227277
https://doi.org/10.7759/cureus.15510
https://doi.org/10.1016/0002-9378(81)90746-8
https://doi.org/10.1016/S0015-0282(00)00501-X
https://doi.org/10.1016/S0015-0282(00)00501-X
https://doi.org/10.1016/j.jaad.2003.09.032
https://doi.org/10.1016/j.jaad.2003.09.032
https://doi.org/10.1186/s12958-022-00982-7
https://doi.org/10.3390/biomedicines11082294


18. Hasrat NH, Al-Yassen AQ, Hasrat NH, Al-Yassen 
AQ. The Relationship Between Acne Vulgaris and 
Insulin Resistance. Cureus. 2023;15(1). doi:10.7759/
cureus.34241 

19. Yao Q, Zou X, Liu S, Wu H, Shen Q, Kang J. 
Oxidative Stress as a Contributor to Insulin 
Resistance in the Skeletal Muscles of Mice with 
Polycystic Ovary Syndrome. Int J Mol Sci. 
2022;23(19):11384. doi:10.3390/ijms231911384 

20. Bungau AF, Radu AF, Bungau SG, Vesa CM, Tit 
DM, Endres LM. Oxidative stress and metabolic 
syndrome in acne vulgaris: Pathogenetic connections 
and potential role of dietary supplements and 
phytochemicals. Biomed Pharmacother. 
2023;164:115003. doi:10.1016/j.biopha.2023.115003 

21. Yin J, Xing H, Ye J. Efficacy of berberine in 
patients with type 2 diabetes mellitus. Metab - Clin 
Exp. 2008;57(5):712-717. doi:10.1016/
j.metabol.2008.01.013 

22. Pérez-Rubio KG, González-Ortiz M, Martínez-
Abundis E, Robles-Cervantes JA, Espinel-Bermúdez 
MC. Effect of berberine administration on metabolic 
syndrome, insulin sensitivity, and insulin secretion. 
Metab Syndr Relat Disord. 2013;11(5):366-369. 
doi:10.1089/met.2012.0183 

23. Utami AR, Maksum IP, Deawati Y. Berberine and 
Its Study as an Antidiabetic Compound. Biology. 
2023;12(7):973. doi:10.3390/biology12070973 

24. Tang LQ, Wei W, Chen LM, Liu S. Effects of 
berberine on diabetes induced by alloxan and a high-
fat/high-cholesterol diet in rats. J Ethnopharmacol. 
2006;108(1):109-115. doi:10.1016/j.jep.2006.04.019 

25. Shen HR, Xu X, Li XL. Berberine exerts a 
protective effect on rats with polycystic ovary 
syndrome by inhibiting the inflammatory response 
and cell apoptosis. Reprod Biol Endocrinol RBE. 
2021;19:3. doi:10.1186/s12958-020-00684-y 

26. Zhang S wei, Zhou J, Gober HJ, Leung WT, Wang 
L. Effect and mechanism of berberine against 
polycystic ovary syndrome. Biomed Pharmacother. 
2021;138:111468. doi:10.1016/j.biopha.2021.111468 

27. Yin J, Xing H, Ye J. Efficacy of berberine in 
patients with type 2 diabetes mellitus. Metabolism. 
2008;57(5):712-717. doi:10.1016/
j.metabol.2008.01.013 

28. Murri M, Luque-Ramírez M, Insenser M, Ojeda-
Ojeda M, Escobar-Morreale HF. Circulating markers 
of oxidative stress and polycystic ovary syndrome 
(PCOS): a systematic review and meta-analysis. Hum 
Reprod Update. 2013;19(3):268-288. doi:10.1093/
humupd/dms059 

29. Kazeminejad A, Hajheydari Z, Taghian SS, 
Gholizadeh N. Serum zinc, selenium, and vitamin D 
levels in patients with acne vulgaris: A case–control 
study. J Cosmet Dermatol. doi:10.1111/jocd.16494 

30. Lv J, Ai P, Lei S, Zhou F, Chen S, Zhang Y. 
Selenium levels and skin diseases: systematic review 
and meta-analysis. J Trace Elem Med Biol Organ Soc 
Miner Trace Elem GMS. 2020;62:126548. doi:10.1016/
j.jtemb.2020.126548 

31. Morais JBS, Severo JS, de Alencar GRR, et al. 
Effect of magnesium supplementation on insulin 
resistance in humans: A systematic review. Nutr 
Burbank Los Angel Cty Calif. 2017;38:54-60. 
doi:10.1016/j.nut.2017.01.009 

32. Deng Y, Jiang S, Huang Y, et al. Metformin 
Contributes to the Therapeutic Effects of Acne 
Vulgaris by Modifying the Gut Microbiome. Dermatol 
Ther. 2023;2023(1):9336867. doi:10.1155/2023/
9336867 

33. De Diego MV, Gómez-Pardo O, Groar JK, et al. 
Metabolic impact of current therapeutic strategies in 
Polycystic Ovary Syndrome: a preliminary study. Arch 
Gynecol Obstet. 2020;302(5):1169-1179. doi:10.1007/
s00404-020-05696-y 

Effects of Nutraceutical Supplementation on Acne in Patients with Polycystic Ovary Syndrome: A Systemat…

Journal of Integrative Dermatology 10

https://doi.org/10.7759/cureus.34241
https://doi.org/10.7759/cureus.34241
https://doi.org/10.3390/ijms231911384
https://doi.org/10.1016/j.biopha.2023.115003
https://doi.org/10.1016/j.metabol.2008.01.013
https://doi.org/10.1016/j.metabol.2008.01.013
https://doi.org/10.1089/met.2012.0183
https://doi.org/10.3390/biology12070973
https://doi.org/10.1016/j.jep.2006.04.019
https://doi.org/10.1186/s12958-020-00684-y
https://doi.org/10.1016/j.biopha.2021.111468
https://doi.org/10.1016/j.metabol.2008.01.013
https://doi.org/10.1016/j.metabol.2008.01.013
https://doi.org/10.1093/humupd/dms059
https://doi.org/10.1093/humupd/dms059
https://doi.org/10.1111/jocd.16494
https://doi.org/10.1016/j.jtemb.2020.126548
https://doi.org/10.1016/j.jtemb.2020.126548
https://doi.org/10.1016/j.nut.2017.01.009
https://doi.org/10.1155/2023/9336867
https://doi.org/10.1155/2023/9336867
https://doi.org/10.1007/s00404-020-05696-y
https://doi.org/10.1007/s00404-020-05696-y

	Effects of Nutraceutical Supplementation on Acne in Patients with Polycystic Ovary Syndrome: A Systematic Review
	Relevance
	Objective
	Methods
	Results
	Conclusion
	1. Introduction
	2. Materials and Methods
	3. Results
	3.1. Chromium
	3.2. Berberine
	3.3. Antioxidant combination
	3.4. Selenium
	3.5. Magnesium
	3.6. Metformin Versus Combined Therapy of Metformin With Myo-Inositol Plus D-Chiro-Inositol

	4. Discussion
	Acknowledgement
	Conflicts of Interests
	Funding

	References


