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barrenness, and ineffective uterine leaking), with or without the presence of polycystic
ovaries on ultrasound. It addresses the fundamental endocrine issue in the conceptional
age, which affects 6%-15% of women in danger. It is the most generally recognized
cause of barrenness due to anovulation and the predominant cause of female
fruitlessness. PCOS is discovered in 30%-40% of individuals with essential or auxiliary
amenorrhea and 80% of people with oligomenorrhea before the onset of a menstrual
problem. PCOS should be diagnosed and treated early in life due to the conceptive,
metabolic, and ontological issues that may be associated with it. Medication, food, and
lifestyle changes are all possible treatment options. The likelihood of becoming pregnant
varies among healthy young couples. In 2010, an estimated 48.5 million couples
worldwide were infertile. This study provides a survey of barrenness causes,
examinations, treatment modalities, and the role of a medical attendant birthing
specialist in managing infertile couples. Barrenness (a condition of sub-richness) can be
defined as the failure to become pregnant, the inability to maintain a pregnancy, or the
failure to carry a pregnancy to term. Male and female infertility have various causes.

INTRODUCTION

The first common endocrine disorder, polycystic
ovarian syndrome (PCOS), affects 5.18% of
women at reproductive age [1,2].
Hyperandrogenism and careful anovulatory
behavior in women who are not fertile are
symptoms of polycystic ovary syndrome.[3] The
ovaries of a woman affect about 68% of people

worldwide. increased testosterone, inconsistent
menstruation, and small cysts. An overall
knowledge that was undermined in 2003 by
hyperandrogenic appearances included skin
breakouts, hirsutism, dyslipidemia, diabetes, insult
resistance, rotundity, illness, desolation, and
coronary heart infections[4]. Please. In accordance
with the Rotterdam Criteria of 2003, polycystic
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ovaries are defined as having at least 12 follicles
in close proximity to one ovary, with a breadth of
2 to 9 mm, and an additional ovarian gauge of 10
milliliters (2004).[5] The symptoms of PCOS
include oligo- or amenorrhea, polycystic ovaries,
clinical or biochemical hyperandrogenism, and the
presence of these conditions in close proximity. [6]
According to ASRM (American Society of
Regenerative Medicine), PCOS can be caused by
a variety of etiologies, including Cushing disease,
hyperprolactinemia, adrenal hyperplasia, thyroid
brokenness, and androgen-releasing tumors.
Polycystic ovaries, perpetual anovulation, and
hyperdogenism (clinical or biochemical). As early
as 1921, hyperandrogenism and insult were linked.

Researchers have since deduced that the majority
of women with hyperandrogenism exhibit
symptoms of a disorder known as polycystic
ovarian syndrome (PCOS).[7] The total power of
deep rooted anovulation (CA) ranges from 2.2% to
26% in Western countries.2% to 7.5% in China;
6.3% in Sri Lanka; and 9.13% to 36% in India.
[8,9] Patients with this condition have an increased
risk of developing insult resistance (IR), obesity,
dyslipidmia, cardiovascular disease (CVD), and
endometrial carcinoma IR and hyperinsulinemia
are skilled for the second rate rooted foundat.
Aggravationof it’s first normal [9,10] The reason
for desolateness is anovulation. In some nation it
address the primary factor for female .

FEMALE REPRODUCTIVE
SYSTEM DISEASES:

polycystic ovarian syndrome
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Fig No 1): Female Reproductive System: Polycystic ovarian Syndrome

Type of PCOS :

There are four main types of PCOS that women
can be diagnosed with, each with a Different
Subset of Symptom And Treatmen
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Insulin-Resistant PCOS

¢ The most common type of
PCOS

* Occurs when your body stops
responding well to insulin,
and increases blood sugar in
the body

* This increases the production
of androgens and interferes
with ovulation

Inflammatory PCOS

Occurs when chronic

inflammation drives the
production of androgens
This can interfere with

ovulation and the menstrual
cycle

Targeting the source of
inflammation can help mitigate

symptoms

2. Pathophysiology and risk considerations:

One predominant characteristic of PCOS patients
is their high androgen levels. Elevated blood levels
of free (unbound) testosterone, a crucial hormone
in the pathogenesis of PCOS, are indicative of
hyperandrogenism. The primary
pathophysiological components of this complex
illness are broken down [11] .As shown in Fig2. ,
the predisposing risk factors for polycystic
syndrome include genetics, neuroendocrine,
lifestyle/environment, and obesity. Due to
predominate genes, certain women are more likely
to have PCOS ([12] According to a number of
genome-wide association studies (Hayes et al.,
2015, Shi et al., 2012, Dumesic et al., 2015), some

Post-Pill PCOS

Occurs after taking oral
contraceptives

This occurs due to the surge of
androgens produced when one

stops taking the pill

The effects are usually
temporary and symptoms
typically go away

Adrenal PCOS

Caused by elevated levels of
DHEAS produced by the
adrenal glands, and is
typically a response to stress
Maintaining and mitigating
the stress in one's day can
help manage this type of
PCOS

loci and alleles are crucial in identifying the PCOS
phenotype.Environmental elements, such as diet,
lifestyle, and physicaactivity
,mighdiffergreatldepending on the population [13
] . According to Rutkowska and Diamanti-
Kandarakis [14].environmental variables can also
result in genetic variation, disturbance of the
metabolic and reproductive pathways, and
endocrine-disrupting chemicals and glycotoxins,
which can lead to PCOS phenotypes and
associated difficulties. According to Dumesic et al.
[15] .and androgen exposure can impair hormone
levels and raise the high pulse frequency of GnRH,
which affects the LH: FSH ratio and causes
follicular arrest and dysplasia.

Estrogens

Fig.2. PCOS Risk change Factors
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These  factors produce  hyperinsulinemia,
hyperandrogenism, oxidative stress, and irregular
periods, all of which contribute to the metabolic
syndrome. PCOS was named after several ovarian

cysts (undeveloped follicles) found during an
ultrasound test. The follicles originated from
primitive follicles, but due to impaired ovarian
function, development stopped early.

PATHOPHYSIOLOGY OF PCOS
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Fig No. 3): Pathophysiology Of PCOS :

2.1) PCOS & Hyperandrogenis :

Impaired folliculogenesis is caused by excess
androgens, which disturb normal androgen
production. Excess androgens stimulate the
formation of primordial follicles and an increase in
antral follicles during the early gonadotropin stage
[16]. GnRH discharge from the hypothalamus
causes the pituitary gland to release gonadotropin
hormones. Luteinizing hormone activates the LH
receptor in ovarian theca cells, promoting
androgen synthesis, whereas follicular stimulating
hormone acts on the FSH receptor in ovarian
granulosa cells, converting androgens to estrogens
that drive follicle growth. [17].It is hypothesized
that instability in the neuroendocrine system
causes an imbalance in the hypothalamic-
pituitary-ovarian axis, resulting in a surplus of
gonadotropin. In PCOS, elevated GnRH levels
boost the production of LH over FSH, leading to a
significant increase in the LH:FSH ratio [18]
2.2)Insulin Resistance and type two Diabetes:
The primary cause of excess androgens is
hyperinsulinemia since insulin raises GnRH
indirectly and directly mimics the action of LH
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[19]Sex hormone binding globulin (SHBG), a
major  circulatory  protein that regulates
testosterone levels, is decreased by insulin. [20]
decreased SHBG would therefore lead to an
increase in free androgens, which cause clinical
symptoms such hirsutism, alopecia, and acne.
Patients with PCOS are more likely to develop
diabetes and cardiovascular disease due to insulin
resistance, which can also result in dyslipidemia
[21]According to the NIH criteria, the AE-PCOS
definition, and the ESHRE/ASRM  criteria,
respectively, the prevalence of PCOS in women
with type 1 diabetes is 19%, 37%, and 41% [22]A
cross-sectional study conducted in 1999 among
women in the United States found that up to 35%
of them had IGT and up to 10% had T2D.
According to several research [23] managing
insulin resistance will gradually reduce the excess
androgens and ameliorate the disease.

2.3) Obesity and PCOS:

Obesity has been linked to aberrant hypothalamic-
pituitary-ovarian axis function, resulting to PCOS
development [24]. Obesity is associated with
hyperinsulinemia, which raises the lipid profile
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and glucose intolerance in PCOS patients. Obesity
increases androgen synthesis by activating LH,
resulting in hyperandrogenism [25]. Leptin, an
appetite-controlling adipokine, directly affects the
neuroendocrine and reproductive function of
obese PCOS women [26] Additionally,
hyperleptinemia can impair ovarian follicular
development [27]. Thus, reducing visceral fat
would influence hunger, glucose levels, lipolysis,

T

and raise SHBG, thereby regulating androgen
action in the ovary.[28]

3) Evaluation Of polycystic ovarian Syndrome
3.1)Acne Vulgaris: Patient with pcos complain of
inflammatory acne that responds minimally to
standard therapy .[29]. Even if responsive, lesions
return  quickly after ceasing treatment,
necessitating treatment With Oral.

Fig No .4): Acne With Hirsutism in a Patient with PCOS:

Isotretinoin and/or hormonal therapy. An essential
feature found in these patients is the formation of
many closed comedones that quickly turn into
tender, lumpy nodules spread in the lower half of
the face and jawline (V distribution) .[30] These
typically last longer than 5-7 days. A premenstrual
flare is also prevalent. Acne lesions can appear on
the chest, shoulders, and back,well as the face.
Prompt relapse after discontinuing treatment
clearly supports a hormonal cause.Patients may
also have a history of irregular periods, hirsutism,
alopecia, or a PCOS-positive family [31]. The
intensity of hirsutism may not equal the severity of
acne and would be reliant on the balance of activity
between the alfa-hydroxy type 2 vis-a-vis type.
3.2) Hirsutism:

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

Excessive facial hair is a racial feature found
throughout the Indian subcontinent, particularly
among certain ethnic groups.[32] This should be
kept in mind while assessing individuals who
complain of excessive facial/body hair. Androgens
influence several elements of follicular activity.
[33] stimulate hair growth, diameter, and
melanization in areas sensitive to androgens via
acting on androgen receptors and secretory factors.
These dense, coarse, terminal hairs in androgen-
dependent areas are ugly on females and indicate
an underlying hyperandrogenic state . The degree
of hirsutism is assessed using a modified
Ferriman-Galway score, which analyzes nine body
locations on a range of 1 to 4. If the total score
exceeds 6 to 8, it is considered important
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Fig No. 5): Hirsutism In a Patient with PCOS

3.2) Alopecia

Female pattern hair loss (FPHL) is not always
caused by androgens. [34]Patterned hair loss in
PCOS might be difficult to distinguish from that
caused by other hyperandrogenic conditions
[Figure 6]. Ludwig (diffuse), Hamilton (male

pattern), and Olsen (frontal accentuation) all
describe different clinical manifestations.] Women
with early-onset FPHL are substantially more
likely to exhibit hyperandrogenism. Hormonal
effects cause terminal hair to change to vellus hair,
giving the scalp the appea.

Fig No. 6) : Patterned Hair Loss Width bi — temporal in a Patient with PCOS

3.3) Acanthosis Nigricans :

Typically, thick black velvety skin on the nape of
the neck, axillae, groins, and other frictional areas
may be the first sign of insulin resistance [Figure
7)]. The thickening is caused by the activation of
tyrosine kinase growth factor signaling pathways
in the epidermis. Insulin-like growth factor
receptor 1 (IGF1R) is found in numerous organs,

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

including the epidermis and ovary[35]. High levels
of insulin directly or indirectly stimulate the
IGF1R, causing skin changes. Skin tags in
frictional locations like the neck, axillae, groins,
infra mammary, or even under a pendulous
abdominal fold are widespread, especially in fat
people.
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Fig No.7) : Acanthosis Nigricans and Hirsutism in an obese girl with PCOS

3.5) Irregular Menses and Infertility:

PCOS is characterised by chronic menstrual
irregularities or changes in menstrual pattern with
reduced  fertility. The anovulatory or
oligoovulatory cycles result in continuous
endometrial stimulation with estrogens, resulting
in endometrial hyperplasia, thus increasing the risk
of endometrial cancers. [36]

4) Physical Examination :

4.1) Anthropometry:

It is important to measure height (metres) and
weight (kilograms), calculate body mass index
(BMI) (kg/m?) and assess body fat distribution by
waist, hip and the waist-to-hip ratio (WHR) [40] at
baseline and during follow-up. [37]Waist
circumference may add additional information as
to the cardiovascular risk profile for individual
women. In addition to truncal obesity, a buffalo
hump and supraclavicular fat deposition may
suggest the presence of Cushing's syndrome.

4.2) Skin:

Excess terminal (thick pigmented) body hair in a
male distribution is known as hirsutism. It is
typically observed on the upper lip, chin, breast
periareolar area, midsternum, and lower
abdomen's linea alba. There is a significant ethnic
variation in hirsutism; Asian women, for instance,
typically exhibit lower levels of hirsutism [38] It's
important to  distinguish  hirsutism  from
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hypertrichosis, which is the excessive growth of
vellus, androgen-independent hair that is
prominent in non-sexual areas. Hypertrichosis is
typically familial or brought on by medications
(phenytoin, penicillamine, diazoxide, minoxidil,
or cyclosporine) or systemic  disorders
(hypothyroidism, anorexia nervosa, malnutrition,
porphyria, and dermatomyositis). The Ferriman
and Gallway score is the most used semi-
quantitative technique for hirsutism estimation
[39] Recent research, however, lends credence to
the theory that facial hair development may be
more significant than that of other body areas
[40]The effectiveness of the treatment can be
readily measured and monitored with the use of
this score. In descending order of severity,
blackheads, whiteheads, inflammatory lesions,
severe pustular lesions, and scars are typical ache
lesions. Different stages of acne can be evaluated
[41] and these grades are strongly by prior topical,
systemic, and cosmetic therapies. Despite the lack
of controlled trials, it is evident that women with
PCOS require evaluation and therapeutic
monitoring. The Ludwig score [42] is one well-
known subjective approach for grading androgenic
alopecia. Dermatologists can provide more
advanced information since they are comfortable
using far more involved diagnostic techniques,
such as standardized hair removal and weighing in
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a specific area. taking pictures and determining the
density of hair in specific scalp areas.Additional
skin observations that need to be looked for are
striae, thin skin, or bruises, which could indicate
Cushing's syndrome, seborrhea, and acanthosis
nigricans. Particular importance is given to
Acanthosis nigricans in the clinical assessment of
PCOS. This is a typical finding in women with
PCOS, especially in those who are obese, as
previously described. It can be located in the
axillary area and on the nape of the neck, as well
as occasionally in other body regions like the
hands, elbows, and skin folds. Its existence might
serve as a cutaneous indicator of the metabolic
syndrome and insulin resistance. However, a study
comparing clinical staging with histological
examination has shown that it may be poorly
defined, and clinical skin examination may be
particularly insensitive for diagnosing acanthosis
nigricans.

4.3) Reproductive System:

When a diagnosis is made, a thorough examination
of the reproductive system should be carried out,
as well as any necessary follow-up exams
depending on the initial results and symptom
progression.  Together with the required
assessment for pathologic masses, the breast exam
should include a special evaluation for atrophy,
which is possible evidence of substantial
hyperandrogenemia, and galactorrhea. Examining
the external genitalia for signs of clitoromegaly
should trigger a search for undetected class 21-
hydrxilase deficiency or androgen-producing
neoplasms. The presence of the internal
genitalia—the uterus, ovaries, and vagina—should
also be confirmed by the examination. If not, it is
necessary to evaluate the possibility of other
uncommon reasons of hyperandrogenism (ex
testicular feminization) and amenorrhea.Pelvic
ultrasound may help with the physical
examination, thus the diagnosis of PCO should be
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made using the criteria provided by the Rotterdam
Consensus Conference , until revised.
4.4) General:

PCOS is a systemic illness that necessitates a
thorough physical examination from head to toe in
an objective search for anomalies. Physical
diagnosis skills are learned via experience, but
success in eliciting signals is determined by more
than technique, and it represents a way of thinking
rather than a method of doing. The preceding
paragraphs focused on anthropometry, symptoms
of androgen excess, and a comprehensive study of
the reproductive system. Always monitor arterial
blood pressure and do a thorough examination of
the cardiovascular system. The abdominal
examination should include a measurement of
liver size (to rule out hepatic enlargement owing to
NAFLD) as well as palpation for adrenal and
pelvic masses, if possible.
4.5) Differential Diagnosis;[43]

PCOS is frequently diagnosed as an exclusionary
condition. Other causes of hyperandrogenism
include hyperprolactinemia, medications (danazol
and androgenic progestins, valproate), non-classic
congenital adrenal hyperplasia, Cushing's disease,
and androgen secretory tumors (ovarian or
adrenal). Acne rosacea (which typically responds
to antibiotic therapy and is not a feature of PCQOS),
acne fulminans (which is most common in
adolescent males and is associated with fever,
arthalgias, and leukocytosis), and the SAPHO
syndrome (defined as synovitis, acne, pustulosis,
hyperostosis, and osteitis and necessitates referral
for systemic therapy). Other reasons of
menstruation dysfunction, such as pregnancy,
ovarian failure, outflow track obstruction, and
hypothalamic amenorrhea, should be evaluated in
the appropriate therapeutic setting

e The differential diagnoses for polycystic

ovarian disease include the following:
1) Use of androgenic steroids
2) Hypothyroidism
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3)Late-onset congenital adrenal hyperplasia
4)Idiopathic/familial Hirsutism

5)Ovarian malignancies

1) Pelvic Examination:

During a pelvic exam, your doctor will examine
your reproductive organs for lumps, growths, or
other changes.

2) Blood Test:

Hormone levels can be measured by blood tests.
This testing can rule out potential causes of
menstrual irregularities or androgen excess that
resemble PCOS. You may also have other

blood tests, such as fasting cholesterol and
triglyceride readings. A glucose tolerance test
assesses your body's response to sugar.

3) Ultrasound:

An ultrasound can check the appearance of your
ovaries and the thickness of the lining of your
uterus. A wandlike device (transducer) is placed in
your vagina. The transducer emits sound waves
that are translated into images on a computer
screen.

Treatment /Management:

1)Lifestyle Changes :

Exercise and calorie-restrictive diets are the most
effective first-line therapies for weight loss and
IGT in overweight and obese PCOS women and
adolescents. Numerous studies have demonstrated
that hirsutism can enhance and control ovulation
and the menstrual cycle. In an attempt to better
address hyperinsulinism, low-carb diets have been
employed; however, research has not revealed any
discernible differences in the results obtained from
these diets.

2) Hormonal Contraceptive:

Every patient should be screened for hormonal
contraceptive contraindications. Absolute
contraindications include women 35 and older
who smoke more than 15 cigarettes per day,
uncontrolled hypertension more than 160/100, and
uncontrolled diabetes with severe peripheral
vascular disease. When numerous comorbidities
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are present, the United States Medical Eligibility
Criteria For Contraceptive Use can be useful.
Patients with diabetes who do not have vascular
problems are not contraindicated from using
hormonal contraceptives. In terms of hormonal
contraception's metabolic consequences, increased
estrogen activity raises HDL cholesterol while
decreasing LDL cholesterol. There is no difference
in body weight or fat distribution between PCOS
and healthy women The initial oral contraceptive
dose is 20 mcg of ethinyl estradiol mixed with a
progestin that has antiandrogenic qualities, such as
desogestrel and drospirenone, or has neutral
effects, such as norethindrone acetate. Progestin
with antiandrogenic effects has been linked to an
increased risk of venous thromboembolism. If
hyperandrogenic symptoms do not respond fully to
this initial dose, ethinyl estradiol can be increased
to 30 to 35 mcg.

Medication:

1) Metformin:

The Endocrine Society recommends that PCOS
patients with DM2 or IGT who do not respond to
lifestyle changes begin using metformin. It
reduces the progression from IGT to DM2.
Metformin also improves menstrual cycles, waist-
to-hip ratio, and vascular indicators in non-obese
women with PCOS.[19] Metformin is also used as
a second-line  treatment for  menstrual
abnormalities in people who cannot use hormonal
contraception. It is often used in teenage
monotherapy to restore normal menstrual cycles,
promote weight loss, and minimize insulin
resistance. Although it should not be used to treat
clinical hyperandrogenism, it can alleviate
androgen excess symptoms.

Therapeutic uses

- Restoring ovulation,

-Redusing weight

-reducing circulating androgen levels,

- reducing the risk of miscarriage and reducing the
risk of gestational diabetes mellitus (GDM)
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e To regulate your periods, your health care

provider might recommend:
.2) Combination birth control pills.
Pills that include both estrogen and progestin
reduce androgen production while regulating
estrogen. Hormonal regulation can reduce the risk
of endometrial cancer while also treating irregular
bleeding, excessive hair growth, and acne.
2) Progestin therapy.
Taking progestin for 10 to 14 days every 1 to 2
months can help you regulate your periods and
prevent endometrial cancer. This progestin
medication does not reduce testosterone levels and
will not prevent conception. If you want to avoid
pregnancy, you should use a progestin-only
minipill or an intrauterine device that contains
progestin.

e To help you ovulate so that you can become
pregnant, your health care provider might
recommend:

3) Clomiphene.

Taking progestin for 10 to 14 days every 1 to 2
months can help you regulate your periods and
prevent endometrial cancer. This progestin
medication does not reduce testosterone levels and
will not prevent conception. If you want to avoid
pregnancy, you should use a progestin-only
minipill or an intrauterine device that contains
progestin.

Therapeutic uses

the first treatment recommended for women with
PCOS who are trying to get pregnant.

Clomifene encourages the monthly release of an
egg from the ovaries (ovulation).

If clomifene is unsuccessful in encouraging
ovulation, another medicine called metformin may
be recommended.

4) Letrozole (Femara).

This breast cancer treatment may work to
stimulate the ovaries.

Therapeutic uses
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Letrozole oral medication used to treat infertility
and ovulation problems in women with polycystic
ovary syndrome

5)Gonadotropins.

These hormone medicines are administered by
injection.

e To reduce excessive hair growth or
improve acne, your health care provider
might recommend.

1)Birth control pills.

These pills reduce testosterone production, which
can cause excessive hair growth and acne.

2) Spironolactone (Aldactone).

This medicine inhibits the effects of androgens on
the skin, preventing excessive hair growth and
acne.  Spironolactone can  cause  hirth
abnormalities, so use adequate birth control while
using this drug. This drug is not suggested if you
are pregnant or want to become pregnant.

3) Eflornithine (Vaniqa).

This lotion can reduce the growth of facial hair.
4) Hair removal.

There are two options for hair removal:
electrolysis and laser. Electrolysis involves
inserting a small needle into each hair follicle. The
needle generates an electrical current pulse. The
current damages and eventually destroys the
follicle. Laser hair removal is a medical procedure
that uses a focused beam of light to eliminate
unwanted hair. Electrolysis or laser hair removal
may require numerous treatments. Other
techniques include shaving, plucking, or utilizing
hair removal products. However, these are only
temporary, and hair may thicken as it comes back.

5) Acne treatments.

Medication, such as tablets and topical gels or

lotions, may help reduce acne. Discuss your

choices with your healthcare practitioner.

CONCLUSION:

A prevalent disorder known as polycystic ovarian
syndrome is characterized by oligo- or anovulation
and  hyperandrogenism. The  morphologic
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appearance of the ovaries is included in the
recently introduced Rotterdam criteria as one of
the potential distinguishing characteristics of the
condition. Clinical issues that could come up while
providing care for impacted women include severe
metabolic disorders, decreased fertility, and
endometrial hyperplasia. The first line of treatment
for prevention is lifestyle therapy.The use of
common diagnostic criteria for PCOS that were
created for teenagers is highlighted by this review.
PCOS should be evaluated in all teenage females
with oligo-anovulation and chronic HA. Clinicians
should reevaluate all patients with features that are
similar to PCOS in order to avoid overdiagnosing
or incorrect treatment using specific criteria
recommended for this age group. This is because
early detection and treatment of PCOS in these
girls can prevent the long-term reproductive,
metabolic, and psycho-emotional complications
associated with this syndrome. The key clinical
symptoms and complaints should guide the

recommendation ~ of  appropriate  therapy
alternatives for adolescents with PCOS.
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