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Abstract
Polycystic ovarian syndrome (PCOS) is the most common endocrinopathy in the reproductive phase of women, with a prevalence ranging from 2.2% to 26%. In 
addition to hormonal and reproductive changes, it is common in PCOS to have risk factors for cardiovascular disease. Coenzyme Q10 is a benzoquinone used in 
glucose and lipid metabolism, being deficient in cases of Metabolic Syndrome when untreated and in most endocrine pathologies. In addition, coenzyme Q10 plays 
an important role in eliminating free radicals and in inhibiting lipid and protein oxidation, with a powerful antioxidant action. The search included the databases 
PubMed, Lilacs and SciELO, independent of language and publication date until 2014 September, besides reviewing the references that included studies randomized 
controlled. Out of the 6 eligible articles, 3 were included in the studies were published between 1934 and 2018. In total, 253 subjects participated in the included 
studies, with variability of 10 days to 12 months. From 3 studies 2 evaluated the effect of coenzyme q10 supplementation on glucose metabolism, lipid metabolism and 
expression of metabolic and inflammatory markers, and the other study on ovulation induction. After 12 weeks two studies evaluated the effect of supplementation 
on metabolic markers and beneficial effects on glucose metabolism, total cholesterol and LDL and a significant improvement in the expression of biochemical and 
inflammatory markers were observed, and the other study improved ovulation in these women. The results indicate that supplementation with coenzyme q10 in 
women with polycystic ovary syndrome is an excellent alternative to improve their metabolism.
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Introduction
Polycystic Ovarian Syndrome (PCOS) is an endocrine, metabolic, 

reproductive and heterogeneous disorder, very common in young 
women, it is of unknown etiology and high phenotype variation, first 
described in the medical literature by Stein and Leventhal in 1935, when 
it was reported the relation among polycystic ovaries, amenorrhea, 
hirsutism and obesity [1-4]. Currently, it is believed that the appearance 
of PCOS is associated with factors of genetic origin, being characterized 
as an oligogenic disorder [5,6]. Genes involved in the insulin signaling 
pathway and / or biosynthesis and regulation of androgens, as well 
as the participation of various environmental factors, such as diet 
and lifestyle. However, as these interactions happen resulting in the 
pathological picture of the syndrome, they are still not fully clarified 
[7,8].

In 1990 the National Institute of Health Conference was held, 
which sought the first standardization of the diagnostic criteria for 
this syndrome. Updated in 2004 by the publication of the Rotterdam 
Consensus by the European Society of Human Reproduction and 
Embryology / American Society of Reproductive Medicine (ESHRE/
ASRM) and by the Androgen Excess and PCOS Society (AES-PCOS) 
guidelines in 2006, it was suggested that the definition of PCOS should 
include at least two of the following three criteria: (a) oligo and / or 
anovulation, (b) clinical signs and / or biochemical hyperandrogenism 
and (c) polycystic ovaries on ultrasonography and exclusion of diseases 
related to endocrine disorders [9-11].

The main clinical manifestations of PCOS are mainly explained 
by hyperandrogenism, a term used to describe the clinical and / or 
biochemical signs resulting from the increase in the biological action of 
androgens in the body. It may also be associated with insulin resistance 
(IR) with compensatory hyperinsulinemia, elevated glucose levels, 

hypercholesterolemia, hypertension, obesity and metabolic syndrome. 
Women with PCOS are at increased risk of developing type 2 diabetes 
mellitus (DM2) and cardiovascular disease (CVD) [12-15]. The 
hirsutism, characterized by the increase in the amount of masculinized 
hair, together with the appearance of acne, seborrhea and alopecia 
form the most obvious phenotypic characteristics of PCOS [16,17]. 
Considering the factors related to PCOS such as hyperinsulinemia, 
glucose intolerance and insulin resistance, the latter being the cause of 
hyperglycemia, which in turn promotes the auto-oxidation of glucose 
forming the final products of advanced glycation (AGE) and forming 
also, reactive oxygen species (ROS). According to studies the ingestion 
of CoQ10 may improve insulin function through modulation of insulin 
receptors and adiponectin [18].

Coenzyme Q10, also known as Ubiquinone, is a benzoquinone 
liposoluble that has particular relevance in eukaryotes because it 
plays an important role in the elimination of free radicals and in the 
inhibition of lipid and protein oxidation. This compound protects more 
than any other lipid soluble antioxidant, such as lycopene, β-carotene 
and α-tocopherol [19-21]. CoQ10 is synthesized intracellularly 
from 4-hydroxybenzoic acid (in turn derived from L-tyrosine), the 
isoprenoid chain part being obtained through acetylCoA, originating 
from the mevalonic acid pathway. It is a molecule that is present in 
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the internal mitochondrial membrane, however, it is also present in 
smaller quantities in the membrane of several other organelles, such 
as peroxisomes, endoplasmic reticulum or lysosomes [22]. The amount 
of CoQ10 in the body increases until the age of 20 years and then it 
decreases throughout life [23]. But its deficiency can be caused by 
insufficient feeding, impairment in biosynthesis, excessive use by the 
body, or any combination of the three [24].

The effects of CoQ10 supplementation in women with PCOS are 
being studied and have shown beneficial results on the markers of 
insulin metabolism through modulation of insulin and adiponectin 
receptors as well as an improvement in glycemic control and promoting 
an increase in triglyceride lipolysis. These mechanisms may suggest the 
importance of CoQ10 administration in glucose metabolism and lipid 
profile in women with PCOS [25-28]. 

In this sense, this systematic review aimed to investigate and 
describe the studies that have as primary outcome the effect of 
coenzyme Q10 supplementation in women with polycystic ovary 
syndrome at reproductive age.

Methods
Eligibility criteria

We included studies that analyzed the effect of coenzyme Q10 
supplementation in women with polycystic ovary syndrome at 
reproductive age.

Search strategy and study selection

Randomized, non-randomized trials, comparative and case-control 
studies were considered for the systematic review. PUBMED, LILACS, 
and SCIELO were searched for articles published up to september 15, 
2018, regardless of language or publication date. The terms used for 
the search and their variants were: PCOS, polycystic ovary syndrome, 
Coenzyme Q10, COQ10. References from the original articles found 
were also analyzed. Studies with the coenzyme Q10 in patients with 
PCOS were included. Diagnostic criteria were considered valid if they 
conformed to 2003 Rotterdam [9] or 1990 National Institutes of Health 
(NIH) criteria. Studies not containing adequate diagnosis information 
about PCOS or not excluding other causes of hyperandrogenism were 
ruled out. Case series or reports and reviews were also excluded.

Quadro 1: syntax of the terms used in each database

strategies in women with PCOS and the last one evaluated the effect of 
coenzyme Q10 in women in general.

After reading the article in full and applying the exclusion criteria, 
3 studies remained in this systematic review (Figure 1). Of the studies 
included in this systematic review, 1 was a randomized study and two 
were randomized double blind studies [25-27]. The description of the 
studies, including the characteristics of the intervention and main 
findings, is presented in Table 1.

Discussion
Recent studies have focused on the use of coenzyme Q10 

supplementation with the objective of improving the lipid, glucose, 
insulin, inflammatory and gene expression profiles of some markers 
in women with polycystic ovary syndrome. Refaeey et al. [25] in 2014 
conducted a prospective randomized controlled study in which they 
assessed the effect of the combination of coenzyme Q10 and clomiphene 
citrate. The study included 110 women attending the Fertility Outpatient 
Clinic in Mansoura University Hospitals, Mansoura University, Egypt 
and a private practice setting in the period from January 2010 to 
January 2013. There were no statistically significant differences in age, 
parity, infertility time, BMI, signs and symptoms and in the hormonal 
profile. In the group that made the combination of coenzyme Q10 and 
clomiphene citrate a decrease in endometrial thickness was observed 
compared to the group that used only clomiphene citrate from 8.82 ± 
0.27 to 7.03 ± 0.74 mm; p <0.001, respectively. Serum concentrations 
of estradiol and progesterone were significantly increased when 
combined with coenzyme Q10 (p <0.05 and p <0.001, respectively. 
Of the 82 women with PCOS who used coenzyme Q10, 54 of them 
ovulated (65.9%) and 37.3% of the women became pregnant compared 
to the group that used only clomiphene citrate. When clomiphene 
citrate was used along with coenzyme Q10 it was better adjuvant for 
ovulatory agents, proving to be more effective, safer, with lower cost 
for follicular development before an invasive treatment was necessary. 
Coenzyme Q10 is a benzoquinone found in the pancreas, liver and 
other organs, which has particular relevance in eukaryotes because it 
plays an important role in the elimination of free radicals and in the 
inhibition of lipid and protein oxidation [15] and it is used by body 
cells in breathing processes and aerobic, oxidative or cellular respiration 
metabolism [29]. This study is the only one that shows the effect of 
coenzyme Q10 supplementation on female reproduction. We can 
highlight the impact of the action of the free radicals altering processes 
of replication, alteration in the signaling pathways contributing to 
genomic instability causing mutation and cellular death. The oocytes, 
which are cells that through meiotic divisions give rise to the egg that 
plays an important role in the process of fertilization and development 
of embryos, which, in turn, when mitochondrial dysfunction occurs, 
favors cell aging by decreasing mitochondrial energy and favoring 
thus oxidative stress [26]. The importance with coenzyme Q10 
supplementation is that its action with a good liposoluble oxidant 
decreases this oxidative process within the ovary [30]. Samimi et al. 
[26] and co-workers in 2017 conducted a double-blind randomized 
study of 60 women with polycystic ovarian syndrome where one 
group used placebo only and the other group used coenzyme Q10. The 
average age, baseline weight, BMI and METs and final weight test were 
not significantly different between the two groups. After 12 weeks of 
intervention, alopecia and acne decreased (38.5% vs. 5.9%, P = 0.02) 
and (57.1% vs 9.1%, P = 0.02) after consumption of CoQ10 supplements 
compared to the placebo. After 12 weeks of intervention, compared to 
the placebo, those receiving CoQ10 supplements had decreased fasting 
plasma glucose (-0.24 ± 0.51 vs. +0.01 ± 0.44 mmol / l, P = 0.04), serum 

PUBMED
"Polycystic Ovary Syndrome"[Mesh]” or “Ovary Syndrome, Polycystic” or “Syndrome, 
Polycystic Ovary” or “Stein-Leventhal Syndrome” or “Stein Leventhal Syndrome” 
or “Syndrome, Stein-Leventhal” or “Sclerocystic Ovarian Degeneration” or “Ovarian 
Degeneration, Sclerocystic” or “Sclerocystic Ovary Syndrome” or “Polycystic Ovarian 
Syndrome” or “Ovarian Syndrome, Polycystic” or “Polycystic Ovary Syndrome 1” or 
“Sclerocystic Ovaries” or “Ovary, Sclerocystic” or “Sclerocystic Ovary” AND “"coenzyme 
Q10" [Supplementary Concept]” or “CoQ 10” or “CoQ10” or “ubidecarenone” or “co-
enzymeQ10” or “ubiquinone Q10” or “Bio-Quinone Q10” or “2,3-dimethoxy-5-methyl-
6-decaprenylbenzoquinone” or “ubiquinone 50” or “ubisemiquinone radical” or “Q-ter” 
or “ubisemiquinone” or “coenzyme Q10” or “(Z,Z,Z,Z,Z,Z,E,E,E)-isomer” or “coenzyme 
Q10, ion (1-), (all-E)-isomer
LILACS
“Polycystic Ovary Syndrome AND co-enzymeQ10”
SCIELO
“Ovary Syndrome, Polycystic AND co-enzymeQ10”

Results
In order to perform this systematic review, the search in the 

electronic databases resulted in 6 studies, of which three were discarded, 
one for studying repetition and one for studying pharmacological 
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Study Diagnostic 
Criteria of PCOS Country Type of study Cases Controls

Dosage 
Time study Outcomes

CoQ10

Refaeey, et al. 
2014

2003 Rotterdam

Egypt Randomized 82 71 150mg/dia 10 days before 
stimulation

Coenzyme Q10 
is a promising 

ovulatory agent 
when combined 

with Clomiphene 
Citrate

ESHRE/ASRM

Rahmani, et al. 
2017

2003 Rotterdam

Iran Randomized 
double blind 20 20 20mg/kg 12 weeks

Supplementation 
significantly 

increased the gene 
expression of 

LDLR, PPAR-γ, 
IL-1, IL-8 and 

TNF-α

ESHRE/ASRM

Samimi, et al. 
2017

2003 Rotterdam

Iran Randomized 
double blind 30 30 100mg 12 weeks

Supplementation 
improves the 

metabolism of 
glucose, LDL 

cholesterol
ESHRE/ASRM

Table 1. Characteristics of studies included in the review

Figure 1. Flowchart of the process of sorting and selection of articles for inclusion in the review

insulin concentrations (-7.8 ± (-0.3 ± 0.6 vs. +0.2 ± 0.6, P = 0.01), 
HOMA-β (-5.4 ± 9.5 vs. + 4.5 ± 9.9, P <0.001) and increased QUICKI 
(+ 0.006 ± 0.009 vs -0.006 ± 0.01, P <0.001). In addition, changes in 
total cholesterol (-0.10 ± 0.48 vs + 0.19 ± 0.50 mmol / l, P = 0.02) and 
LDL cholesterol concentrations (-0.15 ± 0.40 vs. + 0.14 ± 0.49 mmol 
/ l, P = 0.01) in women were significantly different from those in the 
placebo group. Rahmani et al. [27] in 2017 performed a study with 40 
women where 20 of them received placebo and 20 were supplemented 
with Coenzyme Q10. There were no statistically significant variations 
in average age, height, weight and BMI. Women who used coenzyme 
Q10 showed a significant increase in the gene expression of LDLR (p 
<0.001), PPAR-γ, (p = 0.01), IL-1 (p = 0.03), IL-8 (p = 0.001 and TNF-α 
(p < 0.001). Ubiquinol which is a ubiquinin degradation product has 
an important role of regenerating vitamin E by protecting lipoprotein 
oxidation thereby lowering total cholesterol and LDL cholesterol 
concentrations thus preventing dyslipidemia and insulin by modulating 
insulin and adiponectin receptors, as well as tyrosine kinase (TK), 

phosphatidylinositol kinase (PI3K) and glucose transporters. Recent 
studies have shown that people with type 2 diabetes in hyperglycaemic 
conditions produce reactive oxygen species contributing to the 
malfunction of pancreatic beta cells by increasing glucose and insulin, 
but the mechanism is not well elucidated in women with polycystic 
ovary syndrome [31-33]. The Coenzyme Q10 has an important action 
on inflammatory processes in women with polycystic ovary syndrome. 
Low-grade chronic inflammation and imbalance between pro-and anti-
inflammatory cytokines play an important role in the pathogenesis of 
PCOS, such as the development of atherosclerosis and infertility [34]. 
Proinflammatory cytokines, such as tumor necrosis factor α (TNF-α), 
interleukin 1A (IL-1A), IL-1B, IL-6, and IL-18 are the main mediators 
of inflammation [35,36]. Inflammation is associated with the activation 
of free radicals by inducing production of proinflammatory cytokines 
in Kupffer cells, thus increasing inflammation and apoptosis of liver 
cells. The close relation of the antioxidant action of coenzyme Q10 can 
inhibit the inflammatory cascade thus reducing inflammation. 
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Conclusion
In the analysis of the studies included in this systematic review, the 

hormonal, biochemical, inflammatory and genetic parameters were 
improved when women with PCOS were supplemented with coenzyme 
Q10.
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