FOGSI 360
@ .

SR gaq

FOGSI FOCUS

PCO

PRACTICE POINTS
Algorithms for Obs & Gynae.

SA

o PCOS and Obesity

A®
—* Science Integra®



MANAGEMENT OF POLYCYSTIC OVARY SYNDROME
ASSQOCIATED WITH OBESITY
PRACTICE POINTS

FOGSI President : Dr. Jaydeep Tank
Moderators : Dr. Dibyendu Banerjee, Dr. Lila Vyas
Panelists : Dr. Bharti Kalra, Dr. Vandana Hegde,

Dr. Ajay Mane, Dr. Madhuri Patel,

Dr. Vinita Singh, Dr. Debmalya Sanyal,

Dr. Rohan Palshetkar, Dr. Suvarna Khadilkar,
Dr. Chandrika Anand, Dr. V. Padmaja

From left to right: Top row - Left to right: Dr. Bharti Kalra, Dr. Vandana Hegde , Dr. Ajay Mane,

Dr. Madhuri Patel, Dr. Jaydeep Tank, Dr. Vinita Singh, Dr. Debmalya Sanyal

Bottom row -Left to right: Dr. Rohan Palshetkar, Dr. Dibyendu Banerjee, Dr. Lila Vyas, Dr. Suvarna Khadilkar,
Dr. Chandrika Anand, Dr. V. Padmaja




FOGSI FOCUS

PCOSHyr

PRACTICE POINTS
Algorithms for Obs & Gynae.

Practice points

Management of polycystic ovary syndrome

associated with obesity

Dr. Jaydeep Tank*, Dr. Dibyendu Banerjeef, Dr. Lila Vyas', Dr. Bharti Kalra*, Dr. Vandana Hegde?,
Dr. Ajay Mane¥, Dr. Madhuri Patel*, Dr. Vinita Singh*, Dr. Debmalya Sanyal*, Dr. Rohan Palshetkar*,
Dr. Suvarna Khadilkar#, Dr. Chandrika Anand*, Dr. V. Padmaja*

Abstract

Polycystic ovary syndrome (PCOS) affects about 13% of premenopausal women and is characterized
by symptoms such as ovarian dysfunction, androgen excess, menstrual irregularities, and infertility.
Insulin resistance is a significant factor that worsens these symptomes, particularly in obese women.
Management strategies for PCOS focus on a multidisciplinary approach, prioritizing lifestyle
modifications like weight managementand dietary changes.Pharmacological treatments, including
metformin and inositols, have shown effectiveness in improving insulin sensitivity and reducing
hyperandrogenism. For severe obesity, options such as anti-obesity medications and bariatric

surgery can enhance metabolic health and fertility while mitigating associated comorbidities

This consensus statement, developed by a task force of ten experts in Obstetrics and Gynecology,
provides a validated treatment approach for managing PCOS associated with obesity in Indian
women. The task force conducted a thorough review of existing literature and utilized a structured
grading system for critical appraisal, ensuring that the resulting guidelines reflect both evidence-
based practices and expert clinical insights. The collaborative process involved broader deliberation

with 39 additional experts, resulting in practical guidance tailored for clinicians across India.
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Introduction
Polycystic ovary syndrome (PCOS) is a common
~13% of pre-

menopausal women.? PCOS is a heterogeneous

endocrine disorder' affecting

condition,of multifactorialoriginincluding polygenic
inheritance, lifestyle and environmental factors.'?

* President FOGSI, *Moderator for FOGSI Focus PCOS Practice
Points, $Panel Members for FOGSI Focus PCOS Practice Points,

However, hyper pulsatile secretion of gonadotropin
hormone-releasing hormone (GnRH), particularly
luteinizing hormone (LH) has been implicated,
as in some women with PCOS, the GnRH pulse
generator was seen to be more resistant to negative

feedback inhibition by progesterone and estradiol,



resulting in persistently increased GnRH pulsatility.
Hyperinsulinemia, elevated insulin growth factor 1,
and low sex hormone-binding globulin (SHBG)
concentrations are also thought to be contributory
factors.

PCOS is characterized by a combination of signs and
symptoms, particularly due to ovarian dysfunction
and androgen excess.! Androgen excess can
cause hirsutism, alopecia, and acne, while ovarian
dysfunction can lead to chronic anovulation, oligo/
amenorrhea, infertility, and endometrial hyperplasia
and/or carcinoma in women with long-standing
PCOS." ® Increased body mass index (BMI) is also
common in women with PCOS." Clinical symptoms

and signs of PCOS typically start from puberty.®

PCOS can affect awoman’s metabolism, reproductive
health, and psychological well-being, and can be a
risk factor for dyslipidemia, adiposity, obesity, type
2 diabetes (T2D), cardiovascular disease (CVD),
infertility, pregnancy-related complications, anxiety,
and depression.?

Scope

These key practice points aimed to develop a
validated treatment approach for the clinical
management of PCOS associated with obesity in
Indian women.

Methodology

The task force comprised of 10 experts in the
field of Obstetrics and Gynecology. The task force
reviewed the existing literature and developed this
consensus statement based on findings from the
published literature, their clinical experience, and
focused discussion within the task force. The task
force members followed a well-defined grading
system (Table 1) for the critical appraisal of the
evidence and to grade the strength of the consensus
statements. The consensus statements developed
by the task force were presented to a larger group
of 39 experts in Obstetrics and Gynecology. There
was deliberation on each consensus point, which

was later accepted, modified, or deleted. Thus, this
document provides the necessary insights and
useful, practical, and accurate feasible guidance to
aid a practicing clinician across the country.

Table 1. Level of evidence and grading strength of
recommendations

Ié\?i‘:ie; nocf e Description
Data derived from multiple randomized
Level A trials or meta-analyses or evidence-
based clinical practice guidelines
L Data derived from a single randomized
evel B : . :
trials or large non-randomized trial
The consensus of experts or small
Level C studies, retrospective studies or
registries or narrative/literature reviews
Level D Data derived from Clinical experience

Class of recommendations

Evidence and or general agreement
that a given treatment or procedure

Class | is beneficial, useful or effective. It is
recommended

Class lla Evidence is in favour of efficacy/
usefulness and should be considered
Efficacy/usefulness is less well

Class lIb established, and recommendations may
be considered.

Class Ill Evidence and or general agreement

that a given treatment or procedure is
not beneficial, useful or effective and
in some cases may cause harm. Not
recommended.

Obesity as a risk factor for the
development of PCOS

Insulin resistance/ hyperinsulinemia is a cause and
effect of androgen excess, which contribute to
hyperandrogenic features in women with PCOS
through effects within the ovary.” Weight gain and
obesity can also increase androgen secretion in
women with PCOS through its effects on insulin
resistance and adipokine release. Most women with
PCOS (38-88%) are overweight or obese.?

Significantly increased weight gain (around the
waist/ central obesity), especially in adolescence
and early adulthood and obesity are risk factors for
the development of PCOS later in life.2® Long-term
weight gain, most especially in early adulthood

between ages 14 and 31 years, was significantly



greater in women with PCOS diagnosed with
T2DM by age 46 years. An increase of BMI between
14 and 31 years of age was observed to be
greater in women with isolated oligo/amenorrhea
(p=0.006), oligo/amenorrhea, and hirsutism
(p=0.001), and diagnosis of PCOS (p=0.001) than in
women without PCOS symptoms or diagnosis.'

PCOS, insulin resistance, and
obesity

A key pathophysiological feature of PCOS is insulin
resistance, which leads to abnormalities in fatty acid
metabolism,* hyperandrogenism, and worsened
clinical presentation of PCOS.? In fact, most women
with PCOS (50-90%) are insulin resistant.t Excessive
weight can exacerbate insulin resistance leading
to hyperinsulinemia, which can further increase
androgen production. Women with PCOS have a
higher rate of weight gain and development of
obesity. Hence, key targets in PCOS management

include improving insulin resistance and excess

adiposity.?
The hyperandrogenism and insulin resistance
exacerbate one another (Figure 1). Hyper-

androgenism and insulin resistance together
contribute to the pathophysiology (Figure 2), but
their contributions differ from patient to patient,

which accounts for the heterogeneous nature of

Figure 1. Pathophysiology of Insulin
resistance in PCOS™
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PCOS and its presentation.'

Figure 2. Pathophysiology of hyperinsulinemia in
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Phenotypic peculiarities among
Indian women with PCOS

The Rotterdam criteria is commonly used to
diagnose PCOS, with the presence of any two of the
following three features indicative of PCOS: 1) Oligo/
anovulation (0); 2) Clinical and/or biochemical
hyperandrogenemia (H); and 3) Polycystic ovaries
on ultrasound (P), with the exclusion of other
known disorders of hyperandrogenemia. Hence,
four possible phenotypes can exist: Phenotype
A—P + H + O (PCOS complete); phenotype B—H +

O; phenotype C—H + P; phenotype D—O + P."*

In an observational study on Indian women with
PCOS, the prevalence of PCOS was found to be the
highest for those with phenotype A (HPO; 52.6%),
followed by those with phenotype D (OP; 21%),
phenotype C (HP; 15.1%), and phenotype B (HO;
11.4%)."> ' 7 Common clinical features included
(84.9%),
(overweight/obese; 60.3%),
ratio, and hirsutism (56.0%).™

menstrual irregularities weight gain

higher waist-to-hip

An observational study on North Indian women
with PCOS reported phenotypic differences in
biochemical, hormonal, and clinical parameters



among North Indian women, with those from
Delhi having significantly higher BMI (p=0.01),
glucose intolerance, insulin resistance (p=0.006),
and insulin sensitivity (p=0.03), while those from
Srinagar having higher fasting glucose (p=0.01)
and serum total testosterone (p=0.01) levels. Two
clear phenotypes were evident in this study, which
were obese hyperinsulinemia dysglycemic and lean
hyperandrogenic.®

Another observational

association between calorie-dense diet, high BM,

study reported an
insulin resistance, hirsutism, and higher serum
anti-Mullerian hormone (AMH) concentrations in
Indian women with PCOS." Identifying the PCOS
phenotype during diagnosis can be useful in
formulating individualized treatment plans.

Insulin resistance and fat
distribution

Insulin resistance is defined as a pathological
condition characterized by decreased responsive-
ness or sensitivity to the metabolic actions of

insulin.?°

IR in PCOS reflects the interaction of genetic

influences, non-heritable intra-and extrauterine
environmental factors, and alternative adaptations
to energy excess. IR is primarily observed in skeletal
muscle, adipose tissue, and liver.?' Insulin resistance
is documented on clamp studies in 75% of lean

women and 95% of women with a higher BMI-2?

Evidence suggests that insulin resistance in PCOS
may be due to an intrinsic defect in post-receptor
insulin signaling (inositol-containing phosphoglycan
mediators)® in adipocytes and myocytes.?*
Additionally, insulin may also mediate steroidogenic
effects through the mitogen-activated protein
kinase pathway. These signaling pathways are a key
component of PCOS pathogenesis and underlie the
association between weight-gain and obesity with
PCOS. In fact, weight loss has been seen to improve

PCOS symptoms in overweight and obese women

through a corresponding improvement in insulin

sensitivity and serum insulin levels.?

In PCOS, compensatory hyperinsulinemia due to
insulin resistance can also affect lipid metabolism
in peripheral tissues through increased adipokine
and fatty acid release® A large meta-analysis
(>3,400 women with PCOS) observed significantly
lower adiponectin levels compared with BMI-
adjusted control women, which was found to be
associated with insulin resistance.” There may also
be abnormalities in the lipolytic functioning of
adipocytes in women with PCOS, due to changes in
the function of the post-receptor protein kinase A —

hormone-sensitive lipase complex.5®

Both visceral and subcutaneous fat may contribute
to insulin resistance®? A study on nonobese
Swedish women with PCOS observed increased
catecholamine-induced lipolysis in visceral fat
cells,® while a study on Indian women with PCOS
observed that subcutaneous abdominal fat volume
and not visceral fat was independently associated
with insulin resistance. Additionally, the waist
circumference of women with PCOS correlated
closely with subcutaneous, visceral, and total fat

volumes.?

Overweight and obese women with
PCOS are at increased risk of T2
Diabetes mellitus

PCOS is associated with increased risk of prediabetes
(impaired fasting glucose or impaired glucose
tolerance) and T2D in a meta-analysis.?” Overweight
and obesity have a synergistic effect on the
development of T2D. In a prospective, population-
based cohort study, overweight/ obese women
with PCOS (BMI =25.0 kg/m?) were found to have a
significantly higher risk of developing T2D compared
with overweight/obese controls (odds ratio = 2.45),
while women with normal weight and PCOS did not
have an increased risk of prediabetes or T2D. Weight
gain in early adulthood (14-31 years of age), in
particular, was significantly greater in women with



PCOS developing T2D than in those with normal
glucose tolerance and PCOS (p<0.001)."°

Management strategies for PCOS
and obesity

Management of PCOS involves a multidisciplinary
approach.! International evidence-based guidelines
suggest management of weight and lifestyle
(behavior, diet, and physical activity, also called
Lifestyle intervention) as first-line therapy for
PCOS.'? Sleep and psychological interventions,
as well as a variety of traditional, complementary,
and integrative medicine approaches for optimal

management of PCOS have also been investigated.>

Weight loss and alternative therapies
for PCOS

A systematic review reported that weight loss
led to a greater reduction in insulin resistance,
increased menstrual regularity, and improved
hyperandrogenism, ovulation, and pregnancy rate
in women with PCOS that was independent of diet
composition. Hence, targeting weight loss in all

overweight women with PCOS is recommended.?®

Apart from lifestyle intervention, which should
be recommended in all patients with PCOS, many
medications have been used in the management
of PCOS. Pharmacotherapy includes hormonal and

non-hormonal medicines.?®

Medicines, that are effective in reducing Insulin
resistance, include Metformin, and inositols. Inositol
supplementation and metformin are beneficial
in reducing hyperandrogenism and improving
metabolic profiles.? Inositols are second messengers
responsible for intracellular glucose transport,
that increases GLUT4 translocation to the cell

membrane.3°

Efficacy of myoinositols in PCOS

Myoinositol, an isoform of inositol, is a carbocyclic
sugar belonging to the vitamin B complex that has
been investigated for the management of PCOS.233
A key factor in the pathogenesis of PCOS is thought

to be a deficiency of inositols, as an increased
urinary excretion leading to its deficiency, has been
observed in women with PCOS.*’

Inositol acts as a secondary messenger with a role in
insulin signaling transduction.There are nine stereo-
isomers of inositol of which myo-inositol (Ml) is the
most abundant in the human body. Ml promotes
glucose uptake and is also involved in FSH mediated
pathways impacting proliferation and maturation
of granulosa cells. Ml is also postulated to enhance
aromatase synthesis in granulosa cells and therefore
reducing androgen production.? In recent times,
MI has emerged as a safe alternative approach to
therapy for patients with PCOS, both in cases of
infertility and in younger individuals.>

Although a recent systematic review and meta-
analysis suggest that the evidence on the use of
inositol in the management of PCOS is limited and
inconclusive, the authors conclude that substantial
evidence exists to encourage its use’® Table 2
provies evidences stating the efficacy of inositol
and/or metformin in the management of PCOS.

Metformin in obese patients with
PCOS

Metformin is an antidiabetic medication commonly
used to treat type 2 diabetes mellitus (T2DM) and
prediabetes (insulin resistance). It functions as an
insulin sensitizer, aidingin weightlossand improving
metabolic health. Metformin is particularly beneficial
for individuals at high metabolic risk, such as
those with diabetes risk factors, impaired glucose
tolerance, or belonging to high-risk ethnic groups
like Indians.*?

For managing PCOS in overweight or obese
women, or in women with impaired glucose
tolerance (IGT) and diabetes, metformin therapy
can be initiated with a starting dose of 500 mg
once or twice daily in an immediate-release
oral formulation. The daily dosage is often
increased weekly in 500 mg increments to reduce
gastrointestinal (Gl) side effects. The suggested



Type of study
Myo-inositol (MI) vs.
placebo:?

Inositol (100 mg) twice
daily for 14 weeks?

MI vs. metformin?

MI + metformin®

MI vs. DCI*

MI + DCI + metformin
vs. metformin#,33

Only Inositols

Table 2. Evidences stating the efficacy of inositol and/or metformin in the management of PCOS
Method

1 study - 100 patients

RCT- Myoinositol group
received 1 g twice daily
while Metformin group
received 500 mg twice
daily for 6 months

RCT, thrice daily
administration of
Metformin+ Ml vs.
Metformin alone

Twice daily administration
of myoinositol (1 g)*

Daily myo-inositol 2 g
plus folic acid 200 mug®

Metformin Or Myoinositol
Or metformin+
myoinositol twice daily*”
Inositols for PCOS, A
Meta analysis, 2024
Thirty trials (n = 2230;
1093 intervention, 1137
control), with 19 pooled in
meta-analyses.®

RCT n=50 Metformin
1500 mg/day or
Myoinositol 4 gm/ day*

Inositol twice a day*

MI or metformin®?

Daily administration of
myoinositol (1 g) and
alpha lipoic acid (400 mg)
for 212 weeks*!

Results

Ml improves weight, BMI, testosterone, androstenedione,fasting insulin, insulin area under
the curve and HOMA-IR

Increase in ovulation frequency (p<0.01), weight loss (p<0.01)

MI has fewer gastrointestinal adverse effects than metformin. Ml was superior to metformin
in cycle regulation. Metformin was superior to MI for fasting insulin, WHR, WC, and mFG
score (low to moderate certainty).

MI + DCI to metformin is better than metformin alone for cycle regularity and lipids.

Treatment with myoinositol and metformin both decreased body mass index, androgenic
features, improved menstrual abnormalities and polycystic o ovaries

MET and MI are comparable in their effects on clinical, hormonal, and biochemical
profiles. MI, however, had a better safety profile and tolerance due to minimal side effects
compared to MET. These results demonstrate the potential role of Ml as a novel asset in
the armamentarium in the management of PCOS.

Ml improves clinical pregnancy rate and total pregnancy rate vs. DCI

Improvements in menstrual regularity and lipid profile were observed with the inositol-
containing combination.

In a study, the live birth rates were significantly higher in the group treated with Metformin
(500 mg) plus Myoinositol (600 mg) as compared to metformin alone [55% (33/60); 26.67%
(16/60); p=0.002].

Myoinositol decreased insulin resistance (HOMA index), BMI, androgenic features, and
improved polycystic ovaries and menstrual abnormalities after 6 months of treatment. It
also led to a reduction in oily skin, hirsutism, and acne.

After 12 weeks of MYO administration, plasma LH, PRL, T, insulin levels and LH/FSH
significantly reduced. Insulin sensitivity, expressed as a glucose-to-insulin ratio and HOMA
index, significantly improved after 12 weeks of treatment. Menstrual cyclicity was restored
in all amenorrheic and oligomenorrheic subjects.

Myoinositols had a better safety profile and tolerance due to minimal side effects compared
to metformin.

Reduction in AMH in all groups of insulin sensitizers with a significant fall in the metformin-
only group. Cycle regularity, reduction in AFC, mFGS, and grade of acne were also
obtained.

Thirteen comparisons were assessed, with 3 in meta-analyses.

Evidence suggests benefits for myo-inositol or D-chiro-inositol (DCI) for some metabolic
measures and potential benefits from DCI for ovulation.

Myo-inositol likely causes fewer gastrointestinal adverse events compared with metformin.

The insulin sensitivity improved in both treatment groups. The BMI significantly decreased

and the menstrual cycle was normalized in about 50% of the women. No significant

changes in acne and hirsutism were observed.

The effect of inositol on follicular maturation was rapid, because the circulating

concentration of E2 increased only in the inositol group during the first week of treatment.

Significant (p<0.01) weight loss (and leptin reduction) was recorded in the inositol

group, whereas in the placebo group was recorded an increase of the weight (p<0.05). A

significant increase in circulating high-density lipoprotein was observed only in the inositol-

treated group.

+ Ml has emerged as a safe alternative approach to therapy for patients with PCOS, both
in cases of infertility and in younger individuals

« Statistically significant decrease in the mean values of FSH, testosterone,
androstenedione, DHEAS, FAI, SHBG, HOMA-IR, and fasting insulinaemia after therapy
in both groups was observed.

Significant decrease in HOMA index (0<0.05) and glucose-induced insulin response
(p<0.05) and thus improved insulin sensitivity in obese women with PCOS.



maximum daily dose is 2.5 g in adults and 2 g in
adolescents.*

Metformin is generally considered safe and well-
tolerated. However, gastrointestinal side effects,
such as diarrhea, nausea, and vomiting, are
common, affecting up to 30% of patients. Less
frequent side effects include chest discomfort,
headache, sweating, low blood sugar, weakness,
and rhinitis. Long-term use of metformin has been
associated with decreased vitamin B12 levels, which
should be monitored, particularly in patients with
anemia or peripheral neuropathy, as vitamin B12

supplementation may be necessary.*

Metformin is contraindicated in individuals with

severe renal dysfunction, hypersensitivity to

metformin, or metabolic acidosis.**

Metformin (500 mg, thrice a day) has been observed
to reduce body weight and decrease androgen
levels by increasing insulin sensitivity and peripheral
glucose uptake and decreasing insulin-induced

suppression of peripheral fatty acid oxidation.*

Metformin and myoinositol in obese
patients with PCOS

Metformin and myoinositol vary in their mechanisms
of action in improving insulin resistance and
hyperinsulinemia; hence, it is hypothesized that
both drugs in combination may have a synergistic
effect in managing hyperinsulinemia in women with
PCOS, with lower doses of each drug resulting in

similar efficacy.®®

Anti-Obesity medications in PCOS
Orlistat

Orlistat is a reversible inhibitor of lipases, exerts its
therapeutic activity in the lumen of the stomach
and small intestine, by binding covalently to the
active serine residue site of gastric and pancreatic
lipases. It reduces fat absorption and helps with

weight loss.>?

Weight reduction is reported to begin within
2 weeks of initiating orlistat. Statistically significant
weight loss was observed after orlistat use for over

2 months. The mean weight loss in patients by the

Indian studies Dosage of Metformin- Myoinositol combination | Results observed

Nagaria et al conducted a
Prospective study on 70
Indian women with PCOS*

3 months

RCT conducted in Indian
women “6 day) -4 months
RCT conducted in South

Indian women # D-chiro-inositol (27.6 mg) twice daily

Myoinositol (1 g/day) plus metformin (1000 mg/

Metformin (500 mg) and myoinositol (1.1 g) with

Metformin (500 mg) and myoinositol (600 mg) for | *  Improvement in menstrual complaints in >80% of women and

25% of women with infertility conceived during the study

+ Improvement in acne, oily skin, and hirsutism were
reported by >66%, 50%, and 29% of women, respectively.
Reduced body weight
Reduced fasting insulin

+ Improved menstrual cycles and fertility

Improved cycle regularity

Twice daily metformin (500 mg) plus myoinositol | *  Significant improvement in reduction of BMI, serum LH,

Prospective study in
Indian women?*84°
a day) alone.

Infertile Indian women with
PCOS with raised AMH
levels (>5 ng/ml). ¥

RCT involving Indian women
with PCOS undergoing
ovulation induction®

months

thrice daily

Infertile Indian women with

PCOS® thrice a day

(2 g) after 24 weeks of treatment vs. metformin
(500 mg, thrice a day) or myoinositol (2 g, twice |« Improved cycle regularity

Myoinositol (600 mg) plus metformin (500 mg)

FSH, LH/FSH ratio, free and total testosterone, insulin levels

* Reduced PCOM, acne and hirsutism

Metformin (850 mg) plus myoinositol (2 g) for3 |+ Reduced AMH levels, hirsutism, and acne, and

regularized the menstrual cycle

Metformin (500 mg) plus myoinositol (600 mg) |+ Improved menstrual cycle length and bleeding days,

and live birth rate

Among those with a family history of T2D, the
pregnancy rate was higher with the metformin-
myoinositol combination treatment



end of 6 months of orlistat use was observed to be
approximately 5.6 kg, whereas those in the placebo
group show a weight loss of only 2.4 kg.>
Glucagon-like peptide-1 (GLP-1) agonists
The role of glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) has been investigated in the
metabolic management of PCOS.>' GLP-1 RAs are
reported to be efficacious in reducing glycated
hemoglobin levels and promoting weight loss while
reducing hyperlipidemia.>* Most RCTs reported
superior weight loss with GLP-1 RAs compared to
lifestyle changes or metformin along with metabolic,
cardiovascular, and reproductive benefits in women
with PCOS.>

A systematic review identified liraglutide and
exenatide alone or in combination with metformin
as better options among GLP-1 RAs for the treatment
of PCOS.*¢ Another systematic review reported that
liraglutide significantly reduced BMI and serum
testosterone levels (p=0.0003) in women with PCOS

after 3 months of treatment.*’

In an RCT, 26 weeks of liraglutide treatment
(1.8 mg/day) significantly reduced body weight,
liver fat content, visceral adipose tissue, and the
prevalence of nonalcoholic fatty liver disease (all
p<0.01) in women with PCOS.>® A study observed
that combination treatment with metformin
(1000 mg, twice a day) and low-dose liraglutide
(1.2 mg, once a day) significantly increased in
vitro fertilization pregnancy rate compared with

metformin (1000 mg, twice a day; p=0.03) alone.>®

A study has shown that treatment with semaglutide,
at low doses, significantly reduced body weight
in almost 80% of obese PCOS patients who were
unresponsive to a previous lifestyle plan. It was
also associated with the normalization of menstrual

cycles.s®

Recommendations will only apply to adults who
are overweight and not adolescents. There were
no studies identified in adolescents. This is a high
priority area for clinicians and those with PCOS and

this is a high priority area for future research.

Role of bariatric/ metabolic surgery
for obesity in PCOS

Bariatric surgery in women with obesity and
PCOS improved metabolic outcomes with greater
improvement in anthropometric measures (weight,
BMI, waist
W/H), hormonal measures (total testosterone, FAl),

circumference, hip circumference,
metabolic measures (fasting glucose, fasting insulin,
triglycerides, LDL-cholesterol, and hemoglobin A, ,

with very low certainty of evidence.®

A recent large single-center prospective cohort
study was published in 993 women with PCOS
showing dramatic improvement in hirsutism,
menstrual irregularity, and associated comorbidities
[T2D (79.7%), hypertension (78.7%), sleep apnea
(98.5%)] and symptoms of PCOS were statistically

(0.0001) reduced at follow-up.°?

Guidelines recommend surgery to aid weight loss
with a BMI > 35 kg/m? and potentially for a BMI
between 30- 34.9 kg/m2?with associated metabolic
co-morbidity. Vertical Sleeve Gastrectomy and Roux-
en-Y gastric bypass are the most common weight
loss surgeries and are usually minimally invasive

with low morbidity and mortality.*

In PCOS, pregnancy issues are relevant with weight
loss appearing to improve ovulation and fertility
and reduce pregnancy comorbidities. However,
bariatric/metabolic surgery can cause nutrient
deficiencies important for fetal development and
increases perinatal mortality, pre-term birth, and

small for gestational age babies.?
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Insulin resistance and hyperinsulinemia are interrelated with hyperandrogenism, and women
with dyslipidemia, weight gain in early adulthood, and women with obesity, are at risk of
developing PCOS. (Class I, Level B).

Insulin resistance and hyperandrogenism exacerbate each other in PCOS. (Class I, Level B).

Reducing insulin resistance and excess weight can be considered as key targets in PCOS
management (Class |, Level A).

Phenotypical classification of PCOS is useful in making individualized treatment plans for women
with PCOS. (Class lla, Level C).

Weight loss should be advised in overweight and obese women to improve PCOS symptom:s,
insulin sensitivity, and serum insulin levels (Class I, Level A).

All women with PCOS are at increased risk of prediabetes and T2DM, especially women who are
overweight or obese; hence tests for glucose intolerance should be monitored at first visit and
at regular intervals. (Class I, Level A).

Myoinositol, part of the vitamin B complex, is a safe therapeutic approach and could be
considered for women with PCOS (Class I, Level A).

Inositol (in any form) could be considered in women with PCOS based on individual preferences
and values, noting limited harm, potential for improvement in metabolic measures, (Class 1,
Level A).

Metformin, an insulin-sensitizer drug, can reduce body weight in obese patients
with PCOS and decrease androgen levels (Class I, Level A).

Metformin alone should be considered in adults with PCOS and a BMI = 25 kg/m2 for
anthropometric, and metabolic outcomes including insulin resistance, glucose, and lipid
profiles.

Where COCP is contraindicated, not accepted or not tolerated, metformin may be considered for
irregular menstrual cycles.

Metformin in combination with Myoinositol could be an effective treatment for managing PCOS
(Class I, Level A).

Metformin in combination with Myoinositol in obese patients with PCOS has demonstrated better
improvement in hormonal and metabolic parameters compared to metformin or myoinositol
alone (Class I, Level A).

Metformin in combination with Myoinositol can regularize the menstrual cycle and improve
several PCOS symptoms in obese women, including ovarian function, LH/FSH ratio, serum
androgens, SHBG, and serum total and free testosterone (Class I, Level A).

Anti-obesity medicationsincludingliraglutide, semaglutide, both glucagon-like peptide-1(GLP-1)
receptor agonists and orlistat, could be considered, in addition to active lifestyle intervention, for
the management of higher weight in adults with PCOS as per general population guidelines.
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«  Strong consideration should be given to GLP-1 RAs when identifying treatment strategies for

women with PCOS who are overweight or obese and glucose intolerant /diabetes have CVD or

other risk factors. (Class |, Level A).

«  Avoid pregnancy during treatment with anti-obesity medications.

+ Anti-obesity medications should be avoided in adolescents.

«  Bariatric/metabolic surgery could be considered to improve weight loss, hypertension, diabetes

(prevention and treatment), hirsutism, irregular menstrual cycles, and ovulation and pregnancy

rates in women with PCOS.

«  Pregnancy should be avoided for 1 year until stable weight is achieved.
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