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ABSTRACT

PCOS, an abbreviation for Polycystic Ovary Syndrome is the most common endocrine disorder in women
reproductive age. Women diagnosed with PCOS exhibit multiple symptoms like irregular menstrual periods, acne,
excessive hair on the body and the face, heavy periods, pelvic pain, infertility and patches of dark and thick skin.
The criteria for the diagnosis of PCOS, stated that presence of any two of the following three conditions are
present, Excess androgen activity, Oligo-ovulation/anovulation, and Polycystic ovaries. Approximately 2-20 %
women between the ages of 18 and 44 years are affected. Majority of women that have PCOS are either obese or
have insulin resistance. The irregularity of menstrual periods, excess hair on the face and body, heavy menstrual
periods, pelvic pain, acne, infertility and thick patches of dark and velvety skin are some of the most profound
symptoms of PCOS. Other conditions that are linked with PCOS are obesity, obstructive sleep apnea, type 1l
diabetes, mood disorders, heart disease and endometrial cancer. Obesity, lack of exercise and a family history of
the condition are major risk factors leading to PCOS. Pelvic ultrasound, although is a major diagnostic means, apart
from that GTT and other blood tests can also be performed. As of now, PCOS doesn’t have a cure. Treatment is
more of management and involves lifestyle changes like exercise and weight loss. Birth control pills and other
hormone therapies can help as improvement in the regularity of periods, acne and excessive hair growth. Anti-
androgens and metformin also help.
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1. INTRODUCTION 2. DEFINITION

PCOS, an abbreviation for Polycystic Ovary Syndrome
is the most common endocrine disorder in women
reproductive age. The characteristic cysts are
responsible for the naming of the condition, that may
develop on the ovaries, albeit it is a sign of the disease
and not the underlying cause.’> Women diagnosed with
PCOS exhibit multiple symptoms like irregular
menstrual periods, acne, excessive hair on the body and
the face, heavy periods, pelvic pain, infertility and
patches of dark and thick skin.®! Primary characteristics
include, but are not limited to; neuroendocrine
disruption, anovulation, hyperandrogenism and insulin
resistance.” An international evidence review foundthat
PCOS prevalence can be as high as 26 % among certain
populations, although it ranges between 4-18 % in
general populations reportedly.®! There are multiple
names for the syndrome, such as polycystic ovary
disease, polycystic ovarian syndrome, ovarian
hyperthecosis, functional ovarian hyperandrogenism,
sclerocystic ovary syndrome and stein-leventhal
syndrome.”!

PCOS is defined commonly by the use of the following

two common definitions: NIH, 1990, and Rotterdam. In a

consensus workshop that NIH/NICHD sponsored, it was

suggested that a person can be said to have PCOS if they

show all of the following symptoms®:

e  Clinical or biochemical signs of androgen excess,

e Oligo-ovulation, and

e Exclusion of other disorders that can cause
hyperandrogenism and oligo-ovulation

Another consensus workshop conducted in 2003 by
ESHRE/ASRM in Rotterdam revised the criteria for the
diagnosis of PCOS, stating that the disease can be
confirmed if two of the following three conditions are
present(®!:

e  Excess androgen activity

e Oligo-ovulation/anovulation

e Polycystic ovaries

The Rotterdam definition covers more women as it is a
wider one, especially those without excess androgen. It is
acclaimed that obtained findings from studies of women
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with excessive androgen cannot necessarily apply to
those without androgen excess.[”?

3. EPIDEMIOLOGY

Approximately 2-20 % women between the ages of 18
and 44 years are affected, depending on the definition.®
WHO estimates that 116 million women are affected by
PCOS according to 2010 research, i.e., 3.4 % of all
women.) Another study conducted on women of
reproductive age estimates a total of 7 % women being
affected by the condition.'”! Another study that used the
Rotterdam criteria estimated 18 % women as having
PCOS, of which 70 % were undiagnosed'®. India, reports
a rate of 1 in 5 women having the condition. Racial
differences were examined in a study that discovered
notable racial differences in the risk factors for
cardiovascular disease. Afro-American women were
significantly obese and had significantly higher
prevalence of the metabolic syndrome when compared
with white women diagnosed with PCOS."Y Polycystic
ovaries are observed in 14 % women on oral
contraceptives. Cysts are a common side effect in 1UDs
that release levonorgestrel.['?

4. PATHOGENESIS

Polycystic ovaries are a developed condition that occurs
when the ovaries receive stimulus to produce excessive
amounts of androgenic hormones, especially testosterone
by one or more of the following conditions*®: through
high levels of insulin in the blood in women whose
ovaries show sensitivity to the stimulus, known as
hyperinsulinemia, and excessive release of the luteinizing
hormone (LH), done by the anterior pituitary gland.
Women diagnosed with PCOS show increased frequency
of the GnRH pulses of the hypothalamus that results in
the increase in ratio of LH/FSH.™

Majority of women that have PCOS are either obese or
have insulin resistance. The elevated levels of insulin
result in abnormalities of the hypothalamic pituitary
ovarian axis, leading to PCOS in turn. Hyperinsulinemia
results in the increment of GnRH pulse frequency,
increased ovarian production, decreased SHBG binding
and decreased follicle maturation. Excessive insulin
furthermore acts through the cognate receptor in
presence of CAMP component signaling, upregulates the
activity of 17 alpha hydroxylase via P13K, wherein the
activity of 17 alpha hydroxylase is responsible for the
synthesis of androgen precursors. An increased risk of
PCOS is contributed to by the combined effects of
hyperinsulinemia.™ Women of normal as well as higher
than normal body weight commonly display insulin
resistance.!*®

Aromatase, an enzyme that converts androstenedione to
estrone and testosterone to estradiol is possessed by
adipose tissue. Thus, excessive adipose tissue in
overweight women creates a paradoxical situation where
androgens are in excess (resulting in virilization and
hirsutism) along with higher levels of estrogens that

inhibits FSH by negative feedback mechanism.!"

Chronic inflammation is also linked with PCOS. Many
investigators have correlated inflammatory mediators
with anovulation and symptoms of PCOS.'® There
seems to be a relation between PCOS and increased
levels of oxidative stress in a similar manner.'!
Previously, it was suggested that excessive production of
androgen in PCOS could be because of the decreased
level of a serum IGFBP-1 which would increase the level
of free IGF-1 that would stimulate androgen production,
however recent data refutes this mechanism.?”
Association of PCOS has also been made to a specific
FMR1 sub genotype. Research suggests thatwomen with
heterozygous or normal FMR1 exhibit polycystic like
symptoms of follicle activity in excess and also
hyperactive function of the ovaries.*")

5. SIGNS AND SYMPTOMS

The irregularity of menstrual periods, excess hair on the

face and body, heavy menstrual periods, pelvic pain,

acne, infertility and thick patches of dark and velvety
skin are some of the most profound symptoms of PCOS.

Other conditions that are linked with PCOS are obesity,

obstructivesleep apnea, type Il diabetes, mood disorders,

heart disease and endometrial cancer’®l. PCOS patients
can exhibit the following signs and symptoms
commonly'®:

e Infertility: It is usually a result of prolonged
anovulation, i.e., lack of ovulation.

e Menstrual disorders: Among other types of
menstrual disorders, oligomenorrhea (less than nine
periods in a year) or amenorrhea (no menstrual
periods for 3 consecutive months or more) are
commonly seen.

e Metabolic syndrome: It is associated with central
obesity and symptoms that link with insulin
resistance, including food cravings and low energy
levels. Homocysteine, insulin resistance and serum
insulin levels are higher in patients of PCOS.!*®!

e Hyperandrogenism: Hyperandrogenism, or high
levels of male hormones, shows symptoms like
hirsutism (male pattern hair growth on body and
face) and acne. However, it may also exhibit
symptoms like hypermenorrhea (prolonged and
heavy menstrual bleeding) and androgenic alopecia
(hair loss and increased hair thinning) among
otherst?

Associating obesity to PCOS indicates that 80 % women
diagnosed with PCOS are obese, whereasonly 20 % have
a healthy weight, or are considered “lean” '\, Obese
women that also have PCOS are at a higher risk of
outcomes like hypertension, metabolic syndrome, insulin
resistance and endometrial hyperplasia.’*"

6. RELATED METABOLIC DISORDERS OF
PCOS

Diagnosis of polycystic ovarian syndrome point towards

an increased risk of the following conditions
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e Type Il diabetes/Insulin resistance: A published
review of the year 2010 showed that women with
PCOS have higher levels of insulin resistance as well
as type |1 diabetes, whileeven controlling for BMI.1%*!
PCOS thus results in a woman’s risk of having type
Il diabetes being higher than that of those without
PCOS.!

e Endometrial hyperplasia: Along with endometrial
cancer, it is possible due to increased accumulation
of uterine lining due to non-shedding because of
anovulation. Lack of progesterone also results in a
simulation of the uterine cells due to estrogen.!?®!

e Depression and anxiety can be factors too, due to
hormonal imbalance as well as disease related stress
that comes along with factors like infertility.!*”

e Cardiovascular disease, particularly arterial disease
can be at a higher risk of occurring at nearly 2-fold,
using metanalysis, for women with PCOS
irrespective of the body mass index.[*®!

e Dyslipidemia, a group of disorders related to lipid
metabolism, especially triglycerides and cholesterol
is another condition related closely with PCOS.
Women with PCOS show slow reduction of
atherosclerosis, which includes remnants and the
condition is independent of type Il diabetes and
insulin resistance.”)

e Gaining weight, fatty liver, strokes, sleep apnea,
especially in obese patients, miscarriage &
infertility.

7. CAUSES

PCOS is caused by numerous environmental and genetic
factorst?. Obesity, lack of exercise and a family history
of the condition are major risk factors leading to the
development of the condition®. The genetic variations
may be inherited from father or mother and can be
passed along to male offspring that can be asymptomatic
carriers, or show symptoms like early baldness and/or
excessive amounts of hair; and daughters who exhibit
PCOS.P? The expression of the phenotype seems
partially due to increased androgen levels secreted by the
follicle theca cells of women with the concerned
allele.**

8. DIAGNOSIS

Pelvic ultrasound, although is a major diagnostic means,
is not the sole one. According to the Rotterdam
criterial®J, 12 or more small follicles must be visible in
the ultrasound examination. More research is suggestive
that there mustbe more than 25 follicles in an ovary to
determine it as a polycystic morphology in women
between the ages of 18 and 35 years. The follicles can be
placed along the periphery, rendering a shape of a string
of pearls. In case of unavailability of a high-resolution
transvaginal ultrasonography machine, ovarian volume
of 10 ml of more is acceptable definition of polycystic
ovarian morphology instead of the follicle count.™!

Levels of androgen in the blood serum including
testosterone and androstenedione can be elevated. More

than 700-800 mcg/dL levels of Dehydroepiandrosterone
sulphate are nearly confirmative of adrenal
dysfunction.® LH to FSH ratio, when measured in
international units is elevated in PCOS affected women.
Common cut offs to designate abnormally high ratios are
2:1 or 3:1 as tested on 3" day of the menstrual cycle.””!

9. TREATMENT AND MANAGEMENT

As of now, PCOS doesn’t have a cure. Treatment is more

of management and involves lifestyle changes like

exercise and weight loss.* Birth control pills and other

hormone therapies can help as improvement in the

regularity of periods, acne and excessive hair growth.

Anti-androgens and metformin also help. Hair removal

techniques and typical acne treatments are also used and

efforts to improve fertility include weight loss,

clomiphene or metformin.®® Goals of the treatment can

be understood under the four following categories:

e Restoration of fertility

e Lowering of levels of insulin resistance

e Treatment of acne/hirsutism

o Restoration of normal menstruation along with
prevention of endometrial cancer orhyperplasia.>*!

9.1 DIET

PCOS is associated with overweight or obesity; and
successful weight loss is the most efficient method of
restoration of normal menstruation and ovulation.
Guidelines by the American Association of Clinical
Endocrinologists recommend a goal of losing 5-15 % of
one’s body weight, thus improving hormonal disorders
and insulin resistance.”® Insulin resistance can lead to
increasedcravings and hunger and lower levels of energy,
making it difficult to lose weight on a normal diet
designed for weight loss®!. Low GI diet with significant
carbohydrate from whole grains, fruits and vegetables
resulted in greater menstrual regularity as opposed to a
macronutrient matched healthy diet.*!

9.2 MEDICATIONS

Metformin and oral contraceptives are medications used
in the management of PCOS. Oral contraceptives
increase SHBG production and the binding of free
testosterone. This causes a reduction in the symptoms of
hirsutism and regulates return to normal menstruation.
Metformin iscommonly used to treat insulin resistance in
type Il diabetes mellitus and helps treat insulin resistance
in PCOS as well). Evidence from RCTs suggests that
metformin may be better than placebo in terms of live
birth. Metformin and clomiphene in combination are
better than clomiphene alone and women in both cases
may be more likely to experience side effects of the Gl
system, associated with metformin./*?

DISCUSSION

As humans approach puberty, both sexes start producing
sex hormones that differentiate them fromone another.
Females release Progesterone, Estrogen, Follicle
Stimulating Hormone, Gonadotropin Releasing Hormone
and Luteinizing Hormone. A small amount of male

WWW.ejpmr.com | Vol 10, Issue 2, 2023.

ISO 9001:2015 Certified Journal | 103




Dalal et al.

European Journal of Pharmaceutical and Medical Research

hormone is additionally present in females, called
Androgen. When androgen levels in women rise to
greater extents, it leads to PCOS, known as Polycystic
Ovarian Syndrome. PCOS can be identified by any two
among the three, Excess androgen activity, Oligo-
ovulation/anovulation, Polycystic ovaries. Polycystic
ovaries are a developed condition that occurs when the
ovaries receive stimulus to produce excessive amounts of
androgenic hormones, especially testosterone. Women
diagnosed with PCOS show increased frequency of the
GnRH pulses of the hypothalamus that results in the
increase in ratio of LH/FSH. Majority of women that
have PCOS are either obese or have insulin resistance.
The irregularity of menstrual periods, excess hair on the
face and body, heavy menstrual periods, pelvic pain,
acne, infertility and thick patches of dark and velvety
skin are some of the most profound symptoms of PCOS.
Diagnosis of polycystic ovarian syndrome point towards
an increased risk of the conditions like Type I

diabetes/Insulin resistance, Endometrial hyperplasia,
Depression and anxiety, Cardiovascular disease,
particularly arterial disease, Dyslipidemia, Gaining

weight, fatty liver, strokes, sleep apnea, miscarriage &
infertility. Obesity, lack of exercise and a family history
of the condition are major risk factors leading to the
development of the disease. Pelvic ultrasound, levels of
androgen in the blood serum including testosterone and
androstenedione, and GTT can be used to determine
PCOS.

CONCLUSION

PCOS doesn’t have a cure. Treatment is more of
management and involves lifestyle changes like exercise
and weight loss. Goals of the treatment includes,
restoration of fertility, lowering of levels of insulin
resistance, treatment of acne/hirsutism, and restoration of
normal menstruation along with prevention of
endometrial cancer orhyperplasia.

REFERENCES

1. Goodman NF, Cobin RH, Futterweit W, Glueck JS,
Legro RS, Carmina E. American Association of
Clinical Endocrinologists, American College of
Endocrinology, and androgen excess and PCOS
society disease state clinical review: guide to the
best practices in the evaluation and treatment of
polycystic ovary syndrome-part 1. Endocrine
Practice, 2015; 21(11): 1291-1300.

2. Dunaif A, Fauser BC. Renaming PCOS--a two-state
solution. The Journal of Clinical Endocrinology and
Metabolism, 2013; 98(11): 4325-4328.

3. Polycystic Ovary Syndrome (PCOS): Condition
Information. National Institute of Child Health and
Human Development. 2017. Retrieved 19 November
2022.

4. Crespo RP, Bachega TA, Mendonga BB, Gomes LG.
An update of genetic basis of PCOS pathogenesis.
Archives of Endocrinology and Metabolism, 2018;
62(3): 352-361.

5. Lentscher JA, Slocum B, Torrealday S. Polycystic

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ovarian Syndrome and Fertility. Clinical Obstetrics
and Gynecology, 2018; 64(1): 65-75.

Teede H, Deeks A, Moran L. Polycystic ovary
syndrome: a complex condition with psychological,
reproductive and metabolic manifestations that
impacts on health across the lifespan. BMC
Medicine, 2010; 8(1): 41.

Hart R, Hickey M, Franks S. Definitions, prevalence
and symptoms of polycysticovaries and polycystic
ovary syndrome. Best Practice & Research. Clinical
Obstetrics &Gynaecology, 2004; 18(5): 671-683.
Pal L, ed. Diagnostic Criteria and Epidemiology of
PCOS. Polycystic Ovary Syndrome Current and
Emerging Concepts. Dordrecht: Springer, 2013; 7.
Vos T, Flaxman AD, Naghavi M, Lozano R,
Michaud C, Ezzati M, et al. Years lived with
disability (YLDs) for 1160 sequelae of 289 diseases
and injuries 1990-2010: a systematic analysisfor the
Global Burden of Disease Study 2010. Lancet, 2012;
380(9859): 2163-2196.

McLuskie I, Newth A. New diagnosis of polycystic
ovary syndrome. BMJ, 2017; 356: 16456.

Hillman, J.K.; Johnson, L.N.C.; Limaye, M.;
Feldman, R.A.; Sammel, M.; Dokras, A. Black
women with polycystic ovary syndrome (PCOS)
have increased risk for metabolic syndrome (MET
SYN) and cardiovascular disease (CVD) compared
to white women with PCOS. Fertility and Sterility,
2013; 100(3): S100-S101.

Hardeman J, Weiss BD. Intrauterine devices: an
update. American Family Physician, 2014; 89 (6):
445-450.

Strauss JF. Some new thoughts on the
pathophysiology and genetics of polycystic ovary
syndrome. Annals of the NY Academy of Sciences,
2003; 997(1): 42-48.

Lewandowski KC, Cajdler-Luba A, Salata |,
Bienkiewicz M, Lewinski A. The utility of the
gonadotrophin releasing hormone (GnRH) test in the
diagnosis of polycystic ovary syndrome (PCOS).
Endokrynologia Polska, 2011; 62(2): 120-128.
Diamanti-Kandarakis E, Dunaif A. Insulin resistance
and the polycystic ovary syndromerevisited: an
update on mechanisms and implications. Endocrine
Reviews, 2012; 33(6): 981-1030.

Nafiye Y, Sevtap K, Muammer D, Emre O, Senol K,
Leyla M. The effect of serum and intrafollicular
insulin resistance parameters and homocysteine
levels of nonobese, nonhyperandrogenemic
polycystic ovary syndrome patients on in vitro
fertilization outcome. Fertility and
sterility, 2010; 93(6): 1864-1869.

Mortada R, Williams T. Metabolic Syndrome:
Polycystic Ovary Syndrome. FPEssentials (Review),
2015; 435: 30-42.

Gonzédlez F, Rote NS, Minium J, Kirwan JP.
Reactive oxygen species-induced oxidative stress in
the development of insulin resistance and
hyperandrogenism in polycystic ovary syndrome.
The Journal of Clinical Endocrinology and

WWW.ejpmr.com | Vol 10, Issue 2, 2023.

|  1S0O9001:2015 Certified Journal |

104



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3816269
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3816269
https://www.nichd.nih.gov/health/topics/pcos/conditioninfo
https://www.nichd.nih.gov/health/topics/pcos/conditioninfo
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2909929
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2909929
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2909929
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2909929
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2909929
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2909929
https://books.google.com/books?id=DTUnAQAAQBAJ&q=Polycystic%20Ovary%20Syndrome%3B%20Subtitle%3A%20Current%20and%20Emerging%20Concepts%3B%20Part%20I&pg=PA7
https://books.google.com/books?id=DTUnAQAAQBAJ&q=Polycystic%20Ovary%20Syndrome%3B%20Subtitle%3A%20Current%20and%20Emerging%20Concepts%3B%20Part%20I&pg=PA7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6350784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6350784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6350784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6350784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6350784
https://dx.doi.org/10.1016/j.fertnstert.2013.07.1707
https://dx.doi.org/10.1016/j.fertnstert.2013.07.1707
https://dx.doi.org/10.1016/j.fertnstert.2013.07.1707
https://dx.doi.org/10.1016/j.fertnstert.2013.07.1707
https://dx.doi.org/10.1016/j.fertnstert.2013.07.1707
https://dx.doi.org/10.1016/j.fertnstert.2013.07.1707
https://dx.doi.org/10.1016/j.fertnstert.2013.07.1707
https://journals.viamedica.pl/endokrynologia_polska/article/view/25282
https://journals.viamedica.pl/endokrynologia_polska/article/view/25282
https://journals.viamedica.pl/endokrynologia_polska/article/view/25282
https://journals.viamedica.pl/endokrynologia_polska/article/view/25282
https://journals.viamedica.pl/endokrynologia_polska/article/view/25282
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393155
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393155
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393155
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393155
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393155
https://doi.org/10.1210%2Fjc.2005-1696
https://doi.org/10.1210%2Fjc.2005-1696
https://doi.org/10.1210%2Fjc.2005-1696
https://doi.org/10.1210%2Fjc.2005-1696
https://doi.org/10.1210%2Fjc.2005-1696
https://doi.org/10.1210%2Fjc.2005-1696

Dalal et al.

European Journal of Pharmaceutical and Medical Research

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Metabolism, 2006; 91(1): 336-340.

Murri M, Luque-Ramirez M, Insenser M, Ojeda-
Ojeda M, Escobar-Morreale HF. Circulating
markers of oxidative stress and polycystic ovary
syndrome (PCOS): asystematic review and meta-
analysis. Human Reproduction Update, 2013; 19(3):
268-288.

Kelly CJ, Stenton SR, Lashen H. Insulin-like growth
factor binding protein-1 in PCOS: a systematic
review and meta-analysis. Human Reproduction
Update, 2010; 17(1): 4-16.

Gleicher N, Weghofer A, Lee IH, Barad DH. FMR1
genotype with autoimmunity- associated polycystic
ovary-like phenotype and decreased pregnancy
chance. PLOS ONE, 2010; 5(12): e15303.
Cortet-Rudelli C, Dewailly D. Diagnosis of
Hyperandrogenism in  Female  Adolescents.
Hyperandrogenism in Adolescent Girls. Armenian
Health Network,Health.am, 2006.

Goyal M, Dawood AS. Debates Regarding Lean
Patients with Polycystic Ovary Syndrome: A
Narrative Review. Journal of Human Reproductive
Sciences, 2017; 10(3): 154-161.

Sachdeva G, Gainder S, Suri V, Sachdeva N, Chopra
S. Obese and Non-obese Polycystic Ovarian

Syndrome: Comparison of Clinical, Metabolic,
Hormonal Parameters, and their Differential
Response to Clomiphene. Indian Journal of

Endocrinology and Metabolism, 2019; 23(2): 257-
262.

Moran LJ, Misso ML, Wild RA, Norman RJ.
Impaired glucose tolerance, type 2 diabetes and
metabolic syndrome in polycystic ovary syndrome: a
systematic review and meta-analysis. Human
Reproduction Update, 2010; 16(4): 347-363.
Falcone T, Hurd RW. Clinical Reproductive
Medicine and Surgery. Elsevier Health Sciences,
2007; 223.

Barry JA, Azizia MM, Hardiman PJ. Risk of
endometrial, ovarian and breast cancer in women
with polycystic ovary syndrome: a systematic
review and meta-analysis. Human Reproduction
Update, 2014; 20(5): 748-758.

de Groot PC, Dekkers OM, Romijn JA, Dieben
SW, Helmerhorst FM. PCOS, coronaryheart
disease, stroke and the influence of obesity: a
systematic review and meta-analysis. Human
Reproduction Update, 2011; 17(4): 495-500.

Ovalle F, Azziz R. Insulin resistance, polycystic
ovary syndrome, and type 2 diabetes mellitus.
Fertility and Sterility, 2002; 77(6): 1095-1105.

De Leo V, Musacchio MC, Cappelli V, Massaro MG,
Morgante G, Petraglia F. Genetic, hormonal and
metabolic aspects of PCOS: an update. Reproductive
Biology and Endocrinology (Review), 2016; 14(1):
38.

Diamanti-Kandarakis E, Kandarakis H, Legro RS.
The role of genes and environment in the etiology of
PCOS. Endocrine, 2006; 30(1): 19-26.

Hamosh A POLYCYSTIC OVARY

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

SYNDROME 1; PCOSl1. OMIM. McKusick-
Nathans Institute of Genetic Medicine, Johns
Hopkins University School of Medicine, 2011.
Strauss JF. Some new thoughts on the
pathophysiology and genetics of polycystic ovary
syndrome. Annals of the New York Academy of
Sciences, 2003; 997(1): 42-48.

Mortada R, Williams T. Metabolic Syndrome:
Polycystic Ovary Syndrome. FPEssentials (Review),
2015; 435: 30-42.

Dewailly D, Lujan ME, Carmina E, Cedars MI,
Laven J, Norman RJ, Escobar-Morreale HF.
Definition and significance of polycystic ovarian
morphology: a task force report fromthe Androgen
Excess and Polycystic Ovary Syndrome Society.
Human Reproduction Update, 2013; 20(3): 334-352.
Somani N, Harrison S, Bergfeld WF. The clinical
evaluation of hirsutism. DermatologicTherapy, 2008;
21(5): 376-391.

Banaszewska B, Spaczynski RZ, Pelesz M,
Pawelczyk L. Incidence of elevated LH/FSH ratio in
polycystic ovary syndrome women with normo- and
hyperinsulinemia. Roczniki Akademii Medycznej W
Bialymstoku, 2003; 48: 131-134.

National Institutes of Health (NIH). Treatments to
Relieve Symptoms of PCOS, 2014. Archived from
the original on 2 April 2015. Retrieved 13 December
2022.

Veltman-Verhulst SM, Boivin J, Eijkemans MJ,
Fauser BJ. Emotional distress is a common risk in
women with polycystic ovary syndrome: a
systematic review and meta-analysis of 28 studies.
Human Reproduction Update, 2012; 18(6): 638—
651.

Garvey WT, Mechanick JI, Brett EM, Garber AJ,
Hurley DL, Jastreboff AM, et al. American
association of clinical endocrinologists and
American college of endocrinology comprehensive
clinical practice guidelines formedical care of
patients with obesity. Endocrine Practice, 2016;
22(3): 1-203.

Lord JM, Flight IH, Norman RJ. Metformin in
polycystic ovary syndrome: systematic review and
meta-analysis. BMJ, 2003; 327(7421): 951-953.
Sharpe A, Morley LC, Tang T, Norman RJ, Balen AH.
Metformin for owvulation induction (excluding
gonadotrophins) in women with polycystic ovary
syndrome. The Cochrane Database of Systematic
Reviews, 2019; 12: CD013505.

WWW.ejpmr.com |

Vol 10, Issue 2, 2023.

ISO 9001:2015 Certified Journal | 105



https://doi.org/10.1093%2Fhumupd%2Fdms059
https://doi.org/10.1093%2Fhumupd%2Fdms059
https://doi.org/10.1093%2Fhumupd%2Fdms059
https://doi.org/10.1093%2Fhumupd%2Fdms059
https://doi.org/10.1093%2Fhumupd%2Fdms059
https://doi.org/10.1093%2Fhumupd%2Fdms059
https://doi.org/10.1093%2Fhumupd%2Fdmq027
https://doi.org/10.1093%2Fhumupd%2Fdmq027
https://doi.org/10.1093%2Fhumupd%2Fdmq027
https://doi.org/10.1093%2Fhumupd%2Fdmq027
https://en.wikipedia.org/wiki/Norbert_Gleicher
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002956
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002956
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002956
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002956
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002956
http://www.health.am/gyneco/more/diagnosis-of-hyperandrogenism-in-female/
http://www.health.am/gyneco/more/diagnosis-of-hyperandrogenism-in-female/
http://www.health.am/gyneco/more/diagnosis-of-hyperandrogenism-in-female/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5672719
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5672719
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5672719
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5672719
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6540884
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6540884
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6540884
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6540884
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6540884
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6540884
https://doi.org/10.1093%2Fhumupd%2Fdmq001
https://doi.org/10.1093%2Fhumupd%2Fdmq001
https://doi.org/10.1093%2Fhumupd%2Fdmq001
https://doi.org/10.1093%2Fhumupd%2Fdmq001
https://doi.org/10.1093%2Fhumupd%2Fdmq001
https://books.google.com/books?id=fOPtaEIKvcIC&pg=PA223
https://books.google.com/books?id=fOPtaEIKvcIC&pg=PA223
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4326303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4326303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4326303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4326303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4326303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4947298
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4947298
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4947298
http://omim.org/entry/184700
http://omim.org/entry/184700
https://en.wikipedia.org/wiki/OMIM
https://doi.org/10.1093%2Fhumupd%2Fdmt061
https://doi.org/10.1093%2Fhumupd%2Fdmt061
https://doi.org/10.1093%2Fhumupd%2Fdmt061
https://doi.org/10.1093%2Fhumupd%2Fdmt061
https://en.wikipedia.org/wiki/National_Institutes_of_Health
http://www.nichd.nih.gov/health/topics/PCOS/conditioninfo/Pages/relieve.aspx
http://www.nichd.nih.gov/health/topics/PCOS/conditioninfo/Pages/relieve.aspx
http://www.nichd.nih.gov/health/topics/PCOS/conditioninfo/Pages/relieve.aspx
https://doi.org/10.1093%2Fhumupd%2Fdms029
https://doi.org/10.1093%2Fhumupd%2Fdms029
https://doi.org/10.1093%2Fhumupd%2Fdms029
https://doi.org/10.1093%2Fhumupd%2Fdms029
https://doi.org/10.1093%2Fhumupd%2Fdms029
https://doi.org/10.4158%2FEP161365.GL
https://doi.org/10.4158%2FEP161365.GL
https://doi.org/10.4158%2FEP161365.GL
https://doi.org/10.4158%2FEP161365.GL
https://doi.org/10.4158%2FEP161365.GL
https://doi.org/10.4158%2FEP161365.GL
https://doi.org/10.4158%2FEP161365.GL
https://doi.org/10.4158%2FEP161365.GL
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC259161
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC259161
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC259161
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC259161
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6915832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6915832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6915832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6915832

