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ABSTRACT

Polycystic ovary syndrome (PCOS) is a disease that currently affects many women of reproductive age. In recent years,
the incidence of PCOS has increased, affecting 4% of all women worldwide, with a prevalence of 6% in Mexico. PCOS
is a condition characterized by different metabolic, reproductive and hormonal disorders such as hyperandrogenism,
chronic anovulation, menorrhagia or infertility. Patients commonly develop clinical alterations such as hirsutism, ache
and in some cases, they become overweight or obese. Different medications and therapeutic methods from different
literatures were evaluated, both pharmacological such as inositol, metformin, resveratrol, simvastatin, dapagliflozin,
which showed great improvement, decreasing the levels of hyperandrogenism in patients, as well as non-
pharmacological, of which significant improvements were found with a change in lifestyle, such as exercise, ketogenic
diet and herbal medications such as chamomile and cinnamon, which showed a positive change in patients. It is
important to make a diffusion and early diagnosis of PCQOS, since in this way it will be possible to have a timely
treatment, which can be individualized according to the characteristics and needs of each patient.
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liver disease. Increased liver fat and insulin resistance are
common findings in both obese and non-obese adolescents
with PCOS.2

INTRODUCTION

PCOS is a set of symptoms and signs caused by a common
metabolic and reproductive disorder in women. It is

estimated to occur in 4% of women of childbearing age
worldwide, however, other reports show an estimate of
10% in populations at higher risk. In Mexico, the
prevalence of PCOS is 6%, with higher frequency in
women with obesity and diabetes, both related to insulin
resistance.! Current findings corroborate the concept that
insulin resistance reflects ectopic lipid accumulation,
particularly in the liver, and precedes the development of
disorders such as type 2 diabetes and non-alcoholic fatty

PCOS is considered a clinically important condition
characterized by menstrual disorders such as chronic
anovulation, menorrhagia, with the consequent infertility.
The ovaries are polycystic and there is hyperandrogenism
in patients, which is associated with obesity as well as
insulin problems.® There are many comorbidities involved,
so it leads to a multidisciplinary management and
treatment, most of them are treatable and early diagnosis
of patients improves their reproductive prognosis.
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Currently, pharmacological and non-pharmacological
treatments for PCOS have aimed to achieve owvulation,
normalize menstrual cycles and eliminate hirsutism and
acne as far as possible, obtain an acceptable weight loss,
treat dyslipidemia and hyperglycemia to reduce the risk of
cardiovascular disease. The treatment will depend on the
reason for the patient’s consultation. It has been proven
that changes in eating habits and increased exercise,
supported by a multidisciplinary team, including
psychologists and nutritionists, help these patients in a
positive way.* The loss of 10% of body weight improves
menstrual function and fertility, in parallel to the
improvement of insulin resistance and metabolic
alterations. Women with PCOS are known to have a low
basal metabolism compared to healthy women and patients
commonly have difficulty with weight loss even with low
calorie diets. The aim of a change in lifestyle was to
prevent the development of diabetes in patients with this
pathology, which had been shown that improving glucose
levels causes a decrease in hyperinsulinemia, causing a
decrease in androgen levels.>® In addition, excess
androgens contributed to altered negative feedback of
ovarian hormones on luteinizing hormone (LH) pulse rate
and thus fuelled an arrhythmic reproductive cycle.”

Justification and approach

This pathology represented a real challenge worldwide,
since its presentation figures were high, mainly in women
of reproductive age, of which no predominance between
races or nationalities was observed.® The importance of its
diagnosis and treatment relied in the possible
complications it entailed such as insulin resistance,
infertility, diabetes mellitus (DM), obesity, cardiovascular
disease and even endometrial cancer.®*

The main objective of this research was to make a
description of the different treatments that currently
existed for women diagnosed with PCOS, in this way it
will be possible to find the most appropriate treatment
scheme, with greater effectiveness for the patients, to reach
the purpose of helping patients to improve their quality of
life.

Theoretical framework

PCOS is an endocrine and metabolic disorder. There are
four  recognized phenotypes of PCOS: (1)
hyperandrogenism+oligo-anovulation+polycystic ovarian
morphology, (2) hyperandrogenism+oligo-anovulation,
(3) hyperandrogenism+polycystic ovarian morphology,
and 4) oligo-anovulation+polycystic ovarian
morphology. The treatment in PCOS depends on the
patients’ phenotypes, concerns and goals and should focus
on improving fertility; suppressing and counteracting
androgen secretion and action; and improving metabolic
status. The most frequent problem of these patients was
infertility, highlighting that oligo-anovulation may be
present in 70% of cases. Specific mechanisms related to
genetic and epigenetic bases, neuroendocrine dysfunction,
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hyperandrogenism, metabolic alterations, follicular
development, follicular arrest, oocyte competence and
quality, recurrent miscarriages, endocrine disruptors
(environmental factors) as well as chronic inflammation
stand out.!®! Clinical symptoms, in addition to
comprising reproductive disorders included metabolic
disorders such as dyslipidaemia, hypertension, insulin
resistance, compensatory hyperinsulinemia, type 2 DM,
gestational diabetes as well as increased risk for
cardiovascular disturbances and mental signs.*2

According to the last-mentioned point, current evidence
mentioned that there was a chronic degree of low-grade
inflammation in patients with this pathology, therefore, it
was considered as a proinflammatory condition. Among
the main proinflammatory factors found, C-reactive
protein (CRP), interleukin 6 (IL-6), tumor necrosis factor
o (TNF-a) and interleukin 18 (IL-18) were described.*

Similarly, it had been described that dysbiosis, that was,
the imbalance of the intestinal microbiota, played an
important role in the development of this syndrome since
the activity of sexual hormonal regulation influenced
directly the number and diversity of the microbiota, the
evidence showed significant differences in composition,
configuration and diversity of the intestinal microbiota in
healthy women compared to women suffering from
PCOS.** All these pathophysiological mechanisms
involved were interrelated, interfering in such a way that
they became a vicious circle, where each one of them,
especially the metabolic alterations, can negatively affect
the fertility and reproductive outcome of the woman.

Different pharmaceutical treatments have been proposed
for PCOS. However, they present disadvantages such as
adverse effects, low patient compliance with long-term
pharmaceutical ~ treatments, low  efficacy and
contraindications in some cases; therefore, complementary
treatments may be suitable alternatives. Nowadays, oral
contraceptives (OCPs) are the most common options for
the treatment of PCOS, which reduce free androgens in the
blood and suppress gonadotropin secretion.®

Among the treatments described for this pathology, the
drugs that were considered as the first choice, along with
changes in lifestyle, were inositol or resveratrol as well as
metformin and simvastatin. Inositol is part of a group of
nutritional supplements, within the pathophysiology of
PCOS, there was an alteration either in the availability or
metabolism of inositol, this contributed to the presentation
of insulin resistance.’

In one study, it was observed that by providing this drug,
women affected with the pathology were able to improve
their ovulatory functions, specifically seeing an increase in
ovulation rate. This drug was tested in two different
presentations:  Myo-inositol and  D-chiro-inositol,
however, the response rates did not vary and the benefits
were the same. Hormonally, inositol achieved a decrease
in total androgen levels, total testosterone, free
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testosterone, dehydroepiandrosterone, decreased fasting
serum insulin levels, fasting glucose and homeostatic
model assessment for insulin resistance (HOMA).®

PCOS represented a state of chronic low-grade
inflammation, therefore, it was essential to control the
pathology taking into consideration this action in the body.
Increased levels of CRP, IL-6, TNF-o and IL-8 have been
observed. Based on pharmacological measures, the use of
resveratrol was observed in a group of PCOS patients, this
drug was a natural polyphenol found in grapes, nuts and
berries, which had the ability to inhibit proinflammatory
genes that produced interleukin 1 B (IL-1 B), IL-6 and
cyclooxygenase-2 (COX-2), in addition to having anti-
inflammatory, anti-apoptotic and a P53 anti-tumor
suppressor function.®

While evaluating the efficacy of resveratrol, participants
had their levels of IL-6, IL-1 B, TNF-a, IL-18, nuclear
factor k-light-chain-enhancer of activated B cells (NF-«xB)
and CRP quantified. The treatment lasted for 40 days, at
the end of this, a new quantification of these levels was
done, finding a statistically significant decrease of TNF-a,
IL-18, NF-kB and CRP, this due to the blockade of IL-1 B,
TNF-a and an inactivation of NF-kB. This could be a great
pharmacological measure on its own, however, benefits
were only seen with the aspects described above, plus its
action varied depending on tissue type, intensity of
inflammation and quantification of cytokines.'36

Talking about metformin, it performed its hypoglycemic
action mainly at the level of the liver, small intestine,
skeletal muscle, adipose tissue and ovary. One of the best
known effects of metformin was that it acted at the
mitochondrial level in the liver, suppressing adenosine
triphosphate (ATP) production and consequently reducing
gluconeogenesis.*'” Metformin administered together
with simvastatin improved insulin resistance, fasting
insulin, insulin sensitivity index, hyperandrogenaemia and
hirsutism, even a significant decrease in androgen levels
was described in patients with PCOS compared to single
administration of metformin, similarly it had been
described that it produced improvements in lipid profiles
and endothelial function thereby reducing cardiovascular
morbidity and mortality in patients with PCOS.181°

Regarding the different affectations involved in PCOS,
ovulation and fertile alterations were included. This
syndrome was responsible for approximately 80-90% of
existing anovulatory infertility.2® Although the mechanism
that causes anovulation in PCOS is still unknown, it is
considered that, for menstrual irregularities, pulsatile
alterations of gonadotropin-releasing hormone (GnRH)
and inadequate secretion of gonadotropins were mainly
involved.® Regarding the information above described,
Rezk based his study on the use of clomiphene citrate (CC)
combined with metformin compared to the use of
letrozole, to assess ovulation induction in PCOS patients.?°
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Anovulation was likely to be the result of insulin
resistance, because a substantial number of patients with
PCOS anovulation resumed ovulatory cycles when treated
with metformin, an insulin sensitizer.> Androgen excess
can be biochemical or clinically manifested. Biochemical
hyperandrogenemia was present in 60-80% of adults with
PCOS, attributed primarily to excess androgen production
by the ovaries, with the adrenal glands and peripheral
adipose tissue contributing to a small degree. Androgen
excess can be clinically manifested as hirsutism.?
According to a randomized placebo clinical trial, it had
been shown that androgen and hirsutism score had an
improvement in overweight women with PCOS after
vitamin Ds treatment.?? It was known that in patients who
desired pregnancy but remained anovulatory, letrozole,
CC or some other ovulation-inducing drug should be given
as a first choice and metformin in conjunction with CC as
a second line indication in patients with clinical
manifestations of PCOS, resistance to CC and anovulatory
infertility.32% In the Rezk study, letrozole was associated
with higher ovulation and clinical pregnancy rates
compared with the combination of CC and metformin in
CC-resistant PCOS. Therefore, letrozole emerged as a
better and more acceptable ovulation-inducing treatment
in these patients. In addition, there was a higher rate of
multiple pregnancies.? So, at present, letrozole, which was
an aromatase inhibitor, was now considered the first line
for ovarian induction in PCOS patients.

On the other hand, a meta-analysis conducted by Creanga
studied the efficacy of metformin, used both alone and in
combination with CC, with respect to ovulation, early
pregnancy achievement and live births. The meta-analysis
concluded that metformin alone improved the odds of
ovulation in women with PCOS, but was not helpful in
achieving clinical pregnancy. Therefore, the findings
suggested that combination therapy, using metformin and
CC, increased the likelihood of ovulation and early
pregnancy compared with CC alone, especially among
patients with obesity and CC resistance. Even so, it should
be noted that this combined therapy may not improve the
odds of live births, bearing in mind that certain patients
with PCOS who suffered from infertility will have as a
target of interest the probability of having live births.?*

In a study by Levvik the use of metformin in pregnant
patients with PCOS was examined and the study was
designed to explore the possible beneficial effects of
metformin on preeclampsia, preterm delivery and
gestational diabetes. In this study, it was observed that
pregnant patients treated with metformin had more
diarrhea than those in the placebo group at 19 and 28
weeks of gestation, but later in pregnancy there was no
difference in this regard.? Rezk also studied that the group
of patients treated with metformin and CC experienced
adverse effects, mainly from headache in 27.45% of
patients, gastric discomfort in 45.09% and breast
tenderness in 17.65%.%° Likewise, Lgvvik showed that
metformin had no effect on the incidence of gestational
diabetes or on the need for insulin treatment, although the
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results suggested that it may reduce the risk of late
miscarriage and preterm delivery in pregnant patients with
PCOS, as well as being an inexpensive, tolerable and
widely available treatment.®

Ovarian drilling by laparoscopy, also known as ovarian
electro-puncture, which consisted of making multiple
perforations on the surface of the ovary, in order to reduce
its volume and stimulate the selection of an ovulatory
follicle for the release of an egg, was a treatment that can
also be considered as a second line treatment, with similar
results to those obtained in 3-6 cycles of ovarian
induction.? Ovarian drilling provided benefits related to a
lower risk of ovarian hyperstimulation syndrome (OHSS).
Some studies suggested that its effect could last over time,
allowing to obtain a spontaneous pregnancy for women
with PCOS and even to obtain more than one pregnancy.

As a highlighted note, in 2019, the Instituto Mexicano del
Seguro Social (IMSS), in the maternal-fetal service of the
hospital of obstetrics and gynecology number 3 of the
Centro Médico Nacional (CMN) La Raza, performed this
technique for the first time with excellent results.?’

It was known that treatment goals for PCOS can be listed
to correct hyperandrogenism, menstrual dysfunction and
infertility. In addition, OCPs, long-acting GnRH analogs
and agents that improved insulin sensitivity, can be used in
androgen-lowering therapy.?® Recently used combination
OCPs such as ethinylestradiol+cyproterone acetate
(EE+CA), EE+desogestrel and EE+drospirenone have
shown promising results in reducing androgen levels and
regulating menstruation.® From these, cyproterone acetate
stood out, which can block peripheral androgen receptors
in target organs, reduced ovarian androgen production and
decreased plasma levels of free testosterone.?® This drug
was especially used for patients who have acne, hirsutism
and hyperandrogenism.*

A study by Abdel-Maboud established a competition
between antiandrogen drugs, OCPs, antidiabetics,
cholesterol modulators and combinations between
categories. The study observed that flutamide, an
antiandrogen, demonstrated efficacy in improving
anthropometric, androgenic and lipid parameters. It was
also studied that EE+CA, an antiandrogen with an OCP,
showed the greatest efficacy in improving androgenic
parameters; however, it did not show superiority in the
other parameters. The analysis revealed that most
combinations were not promising, for example,
combinations of flutamide+metformin,
EE+flutamide+levonorgestrel, EE+CA+metformin and
EE+CA+orlistat were inferior to either agent alone. Still,
it remained questionable whether a future combination of
flutamide+EE+CA may create a better potential, so further
studies were required. With the investigation, a superiority
of flutamide in improving metabolic and hormonal
parameters and a higher efficacy of EE+CA only in
improving hormonal parameters was demonstrated. In
addition, almost all the interventions were comparable in
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terms of improvements in female hormone levels, fasting
serum glucose, HDL, glucose and insulin.® Metformin,
EE+CA and metformin+EE+CA were subjected to
analysis in Unal’s study, to determine whether carotid
intima-media  thickness (IMT), HOMA, apelin,
adiponectin and CRP levels in PCOS cases differed from
the control group and to evaluate how the above
parameters responded to the 3 treatments mentioned in his
study. With the analysis established, it was detected an
increase in carotid IMT in PCOS cases, which was an early
symptom of atherosclerosis; low serum levels of
adiponectin and apelin; high CRP levels; no significant
decrease in carotid IMT in the 3 post-treatment groups; an
increase in serum apelin levels in all 3 treatment groups;
and although, adiponectin level increased in the metformin
group and in the metformin+EE+CA group, it did not
change in the EE+CA group. However, further studies
were needed to evaluate clinical and subclinical
atherosclerosis in PCOS cases.?? George in his study,
compared the efficacy of metformin and EE+CA in the
treatment of hyperandrogenism in PCOS patients, in which
he also analyzed the efficacy of both drugs in relation to
parameters such as testosterone, LH, follicle stimulating
hormone (FSH), fasting insulin, dehydroepiandrosterone
sulfate (DHEAS), anti-Miillerian hormone, body mass
index (BMI) and waist:hip ratio (WHR). In the study, it
was found that testosterone, LH, FSH and DHEAS
parameters were reduced when patients were treated with
EE+CA than in the case of metformin. In addition, fasting
insulin, BMI and WHR were much more significantly
reduced with metformin treatment compared to EE+CA.
Both drugs showed overall benefits in clinical complaints
of PCOS, however, George’s data suggested that EE+CA
was a more effective way to treat hyperandrogenism and
menstrual dysfunction, considering that improvement in
hirsutism, improvement in hyperandrogenemia and
restoration of regular menstrual cycles occurred more
frequently with EE+CA than with metformin. In addition,
metformin clearly outperformed EE+CA in improving
insulin resistance, reducing BMI and also in improving
ovulation. With the above, George was able to conclude
that EE+CA proved to be much more effective in
controlling hyperandrogenism compared to metformin.3!

As it was known, currently used treatments for PCOS
focus on treating PCOS-associated metabolic syndrome
(MS), anovulation, endometrial dysfunction and
hyperandrogenism.2 In addition, endocrine and metabolic
disturbances such as hyperandrogenism, hyper-
insulinemia and dyslipidemia, may be closely involved in
PCOS-associated oxidative stress.

Regarding total antioxidant capacity (TAC) in serum as an
indicator about the overall protective effect of antioxidants
in body fluids, cell membranes and other cellular
components against oxidative injury as well as
malondialdehyde (MDA), Borzoei demonstrated that
cinnamon supplementation had an antioxidant capacity,
where the ethanolic extract present in cinnamon decreased
lipid peroxidation induced by carbon tetrachloride and
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consequently, there was a decrease in oxidative stress
markers. This turned out to be very relevant in the
treatment of the disease, since in PCOS, low-density
lipoproteins (LDL), triglycerides (TGL) and total
cholesterol:high-density lipoproteins (HDL) ratio, may be
increased, as well as decreased HDL.!

Thus, lipid changes in PCOS increased the risk of
cardiovascular disorders.® Borzoei observed that cinnamon
supplementation caused a significant increase in TAC
levels and decrease in MDA levels compared to the
placebo group studied as well as a decrease in serum levels
of total and LDL cholesterol and an increase in HDL
levels. Due to the information given above, it was
proposed that the antihyperlipidemic activity of cinnamon
could be due to its high content of polyphenols, which
inhibited the intestinal absorption of cholesterol with
consequent hypocholesterolemic activity.!

In a study conducted by Heidary, lipid parameters such as
TGL, cholesterol, HDL, LDL, LH:FSH ratio, total
testosterone-testosterone and DHEAS were used in
relation to chamomile consumption in PCOS patients.*? It
was known that insulin as well as LH, stimulated androgen
production in ovarian theca cells. Thus, the ovaries
secreted increased amounts of testosterone and
androstenedione. Specifically, high free testosterone was
observed in 70-80% of women with PCOS and 25-65%
have increased DHEAS. In turn, high androstenedione
contributed to increased estrogen levels through
biotransformation of androgens to estrogens by
aromatase.® In the results of Heidary’s study, chamomile
consumption decreased serum LDL and TGL and
increased HDL in PCOS patients, although this change
was not significant compared to the control group. Also,
there was a slight increase in DHEAS, which was not
significant in either studied group. Heidary was able to
demonstrate that chamomile consumption was effective
and caused a significant decrease in serum testosterone
levels. However, no significant changes were found in
lipid parameters, LH:FSH ratio, nor DHEAS level.*?

A new study, conducted by Ghanei proposed to study the
association of OCPs with probiotics, in which it was
observed that the combination of both significantly
reduces inflammation associated with PCOS by reducing
CRP and IL-6 as well as weight in patients with PCOS.
The study especially analyzed the effect of cyproterone
acetate with probiotic supplements, employing 4 strains of
Lactobacillus, using  Lactobacillus  acidophilus,
Lactobacillus plantarum, Lactobacillus fermentum, and
Lactobacillus gasseri. The research found immunological
and inflammatory changes in relation to this treatment in
women with PCOS after 3 months. Lactobacillus
supplementation ~ showed  beneficial effects on
anthropometric indices and cytokine balance in PCOS
patients. In addition, interleukin 10 (IL-10) was observed
to be significantly elevated in response to probiotics in
PCOS with cyproterone acetate treatment, so this elevation
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may help explain the potential mechanism of inflammation
reduction given by probiotics.

Behboudi-Gandevani conducted an investigation of the
effect of phlebotomy on clinical and biochemical
parameters in women with PCOS compared to OCPs
containing cyproterone acetate. As a result, both
treatments had similar beneficial effects on insulin
resistance as well as on androgen profiles. Still,
cyproterone acetate-containing OCPs were found to be
more effective in treating menstrual irregularity and
phlebotomy had fewer adverse effects. At the end of the
study, Behboudi-Gandevani found that phlebotomy
therapy was associated with decreased insulin resistance
and hyperandrogenic status in women with PCOS, which
was achieved with proper vein selection and a careful
venipuncture procedure to help minimize likely vasovagal
reactions.?

Pharmacological treatments were considered as the first
line of management, however, when combined with diet
and exercise, they helped to achieve a greater benefit, in
less time and even a better response to the medications
used. A change in diet helped to control the increase of
visceral and subcutaneous fat, in addition to improving
glucose levels, insulin, HOMA index, total testosterone,
FSH and achieving an increase in HDL, estradiol and
progesterone. These results were possible thanks to the use
of a ketogenic diet, which was a protocol in which
carbohydrates were less than 30 g per day or 5% of total
energy intake, relative to protein and fat intake.®?

In one study, this diet was modified and called
KEMEPHY, which was a eucaloric ketogenic
Mediterranean diet with a protocol of 1,600-1,700
kcal/day, applied for 12 weeks, there were no restrictions
in the consumption of green leafy vegetables, pumpkin,
cucumber and eggplant; the amount of meat (120 g), egg
(2 per day), carbohydrates (3.5 g) and fish (20 g) were
limited. In addition to this, 4 food supplements and herbal
extracts were consumed on a daily basis. In addition to the
described results, an average weight loss of 9.43 kg was
also achieved, whereby an adequate diet is considered as
an indispensable cofactor together with pharmacological
management.?

Continuing with lifestyle modifications, exercise had been
shown to be part of the recommendations as a first-line
treatment for women with PCOS.2 A recent one-year study
showed that weight loss, defined by a reduction in BMI
>0.2, was associated with decreased testosterone levels,
increased sex hormone binding globulin (SHBG) and
reduced amenorrhea from 69% to 27%. Likewise, the
prevalence of MS decreased from 35% to 4%, with
reductions in HOMA index, TGL and blood pressure
(BP).* Another article compared the benefits that could be
found between aerobic exercise, aerobic exercise with
acupuncture, aerobic exercise with resistance and high
intensity aerobic exercise. These were practiced 3 times a
week, with an average duration of 25-60 minutes, for a

Volume 11 - Issue 2 Page 648



Llamas MC et al. Int J Reprod Contracept Obstet Gynecol. 2022 Feb;11(2):644-654

total duration of 12 weeks. At the end of this period of
time, no real difference was found between the different
modalities of aerobic exercise, however, an improvement
in their hormonal and lipid profile was found; this physical
activity managed to stimulate the reception of oxygen, the
oxidation of free fatty acids, decreased the BMI, improved
body composition along with the circulation of glucose as
an energy source, in this way, there was an increase in
aerobic metabolism.®

Many PCOS patients suffered from hirsutism and other
dermatological manifestations of hyperandrogenism, so
cosmetic or topical treatments should be considered and
encouraged.® For hirsutism caused by PCOS, lifestyle
changes have shown medium improvement, which had
been seen in 95% of patients, although the benefits have
also been seen to be more towards improving overall
health. In women with this problem or even acne, OCPs
have been shown to be the first-line treatment, only when
pregnancy was not being sought; the effects should be seen
over a 6-month period of time. Another drug that had
shown great improvement rates on hirsutism is
spironolactone, which was an aldosterone receptor
antagonist. This drug was contraindicated in pregnancy, as
it blocked the androgenic action in the formation of the
male external genitalia, in such a way that it was necessary
to be combined with contraceptives or to encourage
abstinence. Similarly, finasteride, which was a Sa-
reductase inhibitor, showed a similar effect in doses of 2.5
or 5 mg and a slight improvement at 7.5 mg; it was
necessary to mention the side effects to patients such as
decreased libido, depression or anesthesia and orthostatic
hypotension. Similarly, there were topical alternatives for
hirsutism such as shaving, depilation, hair bleaching,
creams, photoepilation or electrolysis.® Just as hirsutism
required suppression of androgen secretion and action as
mentioned above, hair bleaching can be used if hirsutism
was mild; shaving and chemical hair removal, if moderate;
or shaving, if severe.®* In addition, if a local effect was
sought with medication, topical antiandrogens can be
chosen.® Also, if there were patients suffering from acne
and alopecia as a result of PCOS, hair transplant surgery
may be necessary. However, long-term treatment of acne
and alopecia should be carried out with the support of a
dermatology specialist.3*

DISCUSSION

In this research the elements involved in PCOS were taken
into account regarding ovulatory and fertile alterations, the
consequent problems of preeclampsia, risks of
spontaneous miscarriage, late and/or premature delivery,
gestational diabetes as well as factors related to MS,
hyperandrogenism, hyperinsulinemia and dyslipidemia,
which may be highly linked to the oxidative stress
associated with PCOS.

In regards to this, in a study conducted by Rezk a
comparison was made where he showed that treatment
with letrozole obtained high rates of ovulation induction
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and pregnancy compared to the combination of CC and
metformin. It showed that pregnant patients treated with
metformin alone experienced adverse effects such as
diarrhea, headache in 27.45%, gastric discomfort in
45.09% and breast tenderness in 17.65% and no effect on
the incidence of gestational diabetes was found.?
Likewise, another study showed that the use of metformin
had a reduction in the risk of miscarriage, late miscarriage
and preterm delivery in pregnant patients with PCOS.%
Herbal medicines not only improved reproductive
dysfunctions, but also played a remarkable role in
balancing hormonal status and menstrual cycles. The use
of Cinnamomum cassia supplement for at least 6 months
could normalize menstrual cycles. Cinnamon, as a
bioactive medication, produced a reduction in anti-
Mdillerian hormone and had fewer side effects compared
to metformin.'® Also, metformin alone proved to be better
for ovulation in women with PCOS, but it was not helpful
for the achievement of clinical pregnancy. Creanga’s
findings showed that combination therapy, using
metformin and CC, increased ovulation and early
pregnancy rates compared with CC alone, especially in
PCOS patients that suffered from obesity and CC
resistance and that this combined therapy may not be better
to obtain live births.?*

Following the observations in pharmacological treatments,
Pundir et al proved that inositol achieved a decrease in
different hormonal components such as total androgens,
different types of testosterone, serum levels of insulin,
glucose and HOMA. These results were similar to those
obtained by Paoli et al however, they only relied on the use
of a different diet to achieve such changes.®% In the case
of resveratrol, it only showed consistent improvements in
the pathophysiological explanation of PCOS from a state
of chronic inflammation, without presenting changes at a
significant clinical level, in addition to presenting more
disadvantages such as being tissue-dependent, the
intensity of inflammation and cytokine levels.*?

Abdel-Maboud’s investigation presented a superiority of
flutamide in improving metabolic and hormonal
parameters and a higher efficacy of EE+CA only in
improving hormonal parameters.® A group of patients with
PCOS treated with metformin, showed significant
improvements in parameters as IMT, HOMA, apelin,
adiponectin and CRP levels, in comparison with patients
treated with metformin+EE+CA or with EE+CA.%8 On the
other hand, George demonstrated that EE+CA proved to
be more effective in the control of hyperandrogenism
compared to metformin.3t

On the other hand, it was observed that there are more
alternatives to complement the pharmacological
treatments that according to the exposed results suggested
that they were effective in attenuating the antioxidant,
hormonal and metabolic imbalances of PCOS as well as
the standard therapeutic strategies.'® Borzoei proposed in
his study that the antihyperlipidemic activity of cinnamon
may be due to its high polyphenol content, inhibiting the
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intestinal absorption of cholesterol, with the subsequent
hypocholesterolemic activity, because he observed an
increase in TAC and HDL levels and a decrease in total
cholesterol and LDL levels.! On the other hand, a study by
Heidary also showed similar results to Borzoei’s, as he
observed that chamomile consumption increased HDL
levels and decreased serum LDL and TGL levels, in
addition to demonstrating that its use decreased serum
testosterone levels in PCOS patients.*?

A treatment with OCPs with Lactobacillus
supplementation for a period of time of 3 months showed
benefits on anthropometry and cytokine balance in PCOS
patients.®® In addition, the study conducted by Behboudi-
Gandevani presented that cyproterone acetate-containing
OCPs were found to be more effective in treating
menstrual irregularities, while phlebotomy therapy was
associated ~ with  decreased  insulin  resistance,
hyperandrogenic status and fewer adverse effects in
women with PCOS.%

Table 1: Advantages and disadvantages of the different treatments used in PCOS.

Treatment

Inositol

Resveratrol
(polyphenols)

Metformin

Simvastatin
(statins)+metformin

Clomiphene
citrate+metformin

Saxagliptin

Saxagliptin+metformi
n

Dapagliflozin

Combined oral
contraceptives

Advantages

Decrease in total androgen, free testosterone,
total testosterone levels, and
dehydroepiandrosterone; reduction in fasting
serum insulin, fasting glucose, and HOMA
levels

Decrease in TNF-q, IL-18, NF-xB, and CPR
levels; positive effects by the increase in the
number of oocytes, inhibiting apoptosis and
decreasing the follicular atresia

Significant decrease in body weight; decrease
in fasting plasma glucose; decrease in
testosterone levels and total plasma
cholesterol; improvement in endothelial
function; protective effect against
inflammation; causes vascular relaxation;
reduction of the risk of late miscarriage and
preterm birth; improvement in ovulation in
women with PCOS

Improvement in lipid and inflammation
parameters; significant reduction of total
testosterone; reduction in LDL cholesterol
levels

Ovulation induction (with low rates); early
pregnancy

Decreases glycosylated hemoglobin levels in
PCOS patients with DM; this medicine, in the
company of the family of medicines from the
hormone glucagon-like peptide-1 (GLP-1)
receptor agonists and dipeptidyl peptidase-4
(DPP4) inhibitors, causes the same effect in
patients

Normalizes impaired fasting glucose and oral
glucose tolerance test (OGTT)

Reduction in the renal absorption of glucose
(lowering the threshold) and increase in its
urinary excretion; maintains normal glucose
levels by reducing hyperglycemia and
hyperinsulinemia in patients with PCOS
Reduction in androgen levels; menstrual
regulation

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Disadvantages

No evidence of improvement in conception
or decrease in miscarriages

The action varies according to the tissue,
the intensity of the inflammation and how
the cytokines are found

In women with obesity, the response to the
treatment is slower; it is not clear if in the
long term, the endothelial improvement it
offers may reduce the incidence of
cardiovascular events in addition to
maintaining this endothelial improvement
over the long term; no improvement in
gestational diabetes; in pregnant women:
hyperemesis, colitis, rectal bleeding,
tachycardia, dental problems; in offspring:
fetal malformations, perinatal fetal death,
jaundice, hypoglycemia, respiratory
problems, skeletal abnormalities

Did not improve insulin sensitivity or
reduce levels of hyperandrogenism; no
obvious effect on fasting glucose levels

Headache; gastric discomfort; breast
tenderness; may not improve the odds of
live births

Increases insulin levels by mimicking the
action of incretins

Causes nausea and vomiting in certain
patients with poor tolerance to the drug

High price; nausea, dizziness; in certain
patients, there have been cases of
respiratory distress

Adverse effects on lipid metabolism and
carbohydrate intolerance; prothrombotic

Continued.
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Treatment

Ethinylestradiol+cypr
oterone acetate

Lactobacillus+cyprote

rone acetate

Flutamide

Spironolactone

Finasteride

Quercetin
(polyphenols)

Letrozole

Vitamin D3

Cinnamon
(polyphenols)

Chamomile

Curcumin

Green tea
(polyphenols)

Mediterranean
ketogenic diet

Advantages

Improvement in hormonal parameters;
effective in the control of hyperandrogenism
and menstrual dysfunction

Beneficial effects on anthropometric indices
and cytokine balance; potential mechanism of
inflammation reduction

Improvement in metabolic and hormonal
parameters

Aldosterone receptor antagonist; adequate
control of hirsutism

Its action is not highly dose dependent

Functions as a regulator of the cellular
steroidogenic activity, correcting the hormonal
indices; improvement in the antioxidant
capacity of the ovary; reverses PCOS-induced
alterations in lipid profile

Increase in ovulation induction; higher
pregnancy rates

Significant declination in hirsutism scores;
improvement in total testosterone levels;
significant increase in SHBG level of
overweight women with PCOS; significant
decrease in free androgen index (FAI); highly
significant improvements in serum 25(OH)D
concentrations; decrease in parathyroid
hormone (PTH) level; up-regulation of
calcium (Ca) levels; improvement in ovarian
ultrasonography; regulation of menstrual
cycle; improvement in fertility and
reproductive life in overweight women with
PCOS

Protective effect on the oxidant/antioxidant
balance; increase in levels of TAC and HDL;
decrease in total cholesterol and LDL levels
Increase in lipid oxidation; increase in HDL
levels; decrease in serum LDL and TGL
levels; decrease in total levels of testosterone
Improvement in ovarian structure and quality
by reversing the deterioration of ovarian
function; provides an effective compound
against hyperandrogenic states; restoration of
anomalies in glucose and glycosylated
hemoglobin levels

Inhibition in testosterone secretion; decrease
in TNFa, IL-1 B, and IL-6

Decrease in weight, waist circumference, and
body composition; decrease in glucose,
insulin, and HOMA; hormonally, decrease in
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Disadvantages

effects; increase in the risk of
cardiovascular venous thromboembolism;
drug interaction should be taken into
account

Minor side effects

No measurable effects upon circulating
levels of TNF-a

No evidence of the adequate dose is given;
the efficacy of the combination of
flutamide+EE+CA still needs to be
evaluated

Contraindicated in pregnancy, as it blocks
androgenic action in the formation of male
external genitalia

Side effects, such as decreased libido,
depression or anesthesia, and orthostatic
hypotension

Side effects, such as nausea, vomiting,
dyspnea, and adverse effects secondary to
interactions with antibiotics and
antihypertensives have been reported in
some patients

Minor adverse effects; presence of mild
vaginal bleeding, tachycardia, blurred
vision, and even osteoporosis in some cases

Not mentioned

No side effects were observed in
participants during the study period

No significant changes in the LH:FSH
ratio; no significant change in DHEAS
level

Increase in gastroesophageal reflux and
gastrointestinal disorders

Little research on the subject

Not to use for prolonged periods of time; no
visible effect in terms of improvement of
oligomenorrhea nor infertility

Continued.
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Advantages

LH, total testosterone, FSH; increase in HDL,
estradiol, and progesterone levels

Stimulation in the reception of oxygen and
oxidation of free fatty acids; decrease in BMI,
improvement in body composition;
improvement in glucose circulation, thereby,
increase in aerobic metabolism

Decrease in insulin resistance and
hyperandrogenic status in women with PCOS;
less adverse effects on triglyceride
concentrations; lower prevalence of diabetes

Treatment

Aerobic exercise

Phlebotomy

Hirsutism; acne; alopecia; other

(ClosiEilts Eie Rl dermatological manifestations of

Disadvantages

No benefits observed as monotherapy on
reproductive function, hormonal level, or in
the improvement of the lipid profile

Not mentioned

Must be complemented with medical
treatment; may be high or low cost,

treatments .
hyperandrogenism

As for the treatment made from Korean herbs, it was
shown to be effective in reducing weight. This reduction is
attributable to decreased energy intake and increased
energy expenditure such as fat oxidation. This type of
treatment caused a reduction of leptin messenger RNA and
TNF expression in adipose-white tissues, Ephedra herb
achieved the decrease of visceral adiposity and insulin
resistance in women with obesity.®® On the other hand, it
was demonstrated that the homeopathic treatment
presented promising results in the management of PCOS
and an improvement in quality of life, therefore, it did not
alleviate only the disease itself, but the patient as a whole,
but more comparative studies with a standard treatment on
an adequate sample size are needed.¥’

Continuing with the alternatives to pharmacological
treatments, Paoli et al observed that the change of diet to a
eucaloric Mediterranean ketogenic diet achieved the
expected results, obtaining a decrease in important
components for the pathogenesis of PCOS such as weight,
waist circumference, glucose, HOMA, LH, testosterone in
its different forms and an increase in HDL, estradiol and
progesterone. This method of treatment did not offer
benefits at the level of infrequent menstruation
experienced by patients or in terms of fertility, which made
sense, since the change in diet had an effect mainly at the
metabolic level and to achieve an improvement in the latter
sections, pharmacological methods were chosen.®? In the
case of aerobic exercise, this only provided certain
benefits, compared to dietary change such as a decrease in
BMI, better circulation of glucose and an increase in
aerobic metabolism, however, it did not show
improvement in other hormonal sections, therefore, it was
more recommendable a change in diet, which can be
complemented with exercise, to achieve a better aerobic
metabolism.®

Even though suppression of androgen secretion and action
with drugs that have proved great improvement rates on
hirsutism can be used as spironolactone or finasteride,
cosmetic or topical treatments should be considered and
encouraged.®* Hair bleaching, chemical hair removal,
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depending on the conditions; may last for
life

shaving, among others were topical alternatives for women
with PCOS that suffered from hirsutism and/or other
dermatological manifestations caused by
hyperandrogenism. For acne and alopecia, hair transplant
surgery may be necessary in some cases as well, with the
support of a dermatologist.3*

The advantages and disadvantages of the above treatments
are described in Table 1.

Limitation

This article had some limitations, since in some articles the
population sample or the time in which different
treatments were tested was small, in addition to the fact
that the ethnic group varied according to the country in
which they were implemented, so it was not possible to
know if this type of therapy worked in the same way as in
another ethnic group.

CONCLUSION

It is of vital importance to make a greater diffusion of this
pathology to the general population, since it occurs in
greater numbers than we think and the signs and symptoms
often go unnoticed and are treated as if they were another
pathology, so the treatment is often inappropriate, and the
results are not as expected in patients. The fact of making
an accurate and early diagnosis allows us to identify the
most appropriate treatment for each case and if necessary,
individualize it, according to the needs of each patient and
the goals they seek to achieve as well as implement other
therapeutic alternatives to optimize the results. The
objective of this article was fulfilled, since it was possible
to make a description of the different types of treatments
that exist for PCOS, specifying the benefits that are
obtained by choosing one instead of another, in addition to
mentioning to which public a therapy is being directed
compared to another, depending on the clinic and the
characteristics presented by the patients.
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