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Abstract: Polycystic ovarian syndrome is a typical endocrine disorder that occurs in women and has a significant impact on the
reproductive, metabolic, endocrine, and fibrinolytic systems. It is a heterogeneous clinical condition caused by multiple factors,
especially obesity. Furthermore, metformin is the classical treatment approach for PCOS, which has conflicted results. The current
study aimed to find out the effect of the usage of metformin on metabolic, fibrinolytic, and reproductive profiles between obese
women with PCOS and non-obese women with PCOS. A cross-sectional study was carried out on 200 women diagnosed with
PCOS and divided into two groups based on BMI. Each group was further subdivided into three subgroups (A, B, and C) based on
their prescribed treatment. In addition, 50 age-matched controls were selected to compare the outcome. The reproductive
hormones, lipid profile, glycaemic index, and fibrinolytic profile were measured in each group and compared to find the desired
association. The demographic variables did not show significant variation within or between the groups except BMI. Group IA has
shown better metabolic variables, Group IB has an improved endocrine profile, and Group IC has a better fibrinolytic
profile(p>0.01**). Group Il B has shown a better metabolic and endocrine profile, whereas it is significantly higher in the fibrinolytic
profile (p>0.01**). Cumulatively Group Il has a drastic reduction in all variables than group I(p>0.01**) except few non-significant
variables. Obese PCOS patients are at an increased risk for complications such as endometrial hyperplasia, metabolic syndrome,
and vascular thrombosis. Metformin and OCP are highly beneficial as they reduce the risk of insulin resistance and glucose
intolerance and improve ovarian functions for a better reproductive life.
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1. INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a heterogenic disorder
in women of reproductive age. The prevalence of PCOS is 3-
10% in different age group populations across the world ' The
clinical diagnosis of PCOS is a challenging assignment as PCOS
overlaps with normal pubertal development. The prerequisite
to diagnosing PCOS is to have a cautious evaluation of the
clinical presentation of women's history, physical examination,
and laboratory evaluation, emphasizing the accuracy and
validity of PCOS. It must be correlated with both biochemical
profile and radiographic ovarian assessment % American
Association of Clinical Endocrinologists (AACE) emphasizes
the utmost imperative clinical concerns that provoke clinicians
and their patients who are suffering from PCOS. Precise
diagnosis of PCOS influences the likelihood of associated
metabolic and cardiovascular risks and leads to proper
treatment. PCOS is characterized by hyper and organism with
ovarian dysfunction (Chronic anovulation) that leads to
irregular  menstruation, menorrhagia, and infertility.
Therefore, AACE recommends the diagnosis of PCOS must
be based on any two of the above-mentioned clinical
presentations 3. PCOS is also equally altered in women the
metabolic profile results in insulin resistance, glucose
intolerance, and hyperlipidaemia *. Furthermore, PCOS can
result in an imbalanced hypothalamic pituitary ovarian axis that
changes the secretion of pituitary hormones (Gonadotropins)
and vitamin D °. In addition, PCOS impacts the fibrinolytic
profile, which tends to cause augmented hemostatic
mechanisms ®. It is well documented in the previous literature
that these profiles are significantly impacted in women with
PCOS 7. PCOS is caused by multifactorial conditions including
genetic, environmental, metabolic, and altered hormonal
profiles. Among these adipose tissue dysfunctions caused by
morbid obesity have been implicated as a significant
contributor to insulin resistance has been observed in PCOS'°.
Obesity contributes a significant role in the occurrence of
PCOS. Approximately 50% of PCOS women who are
overweight or obese have the abdominal phenotype. Obesity
may play a pathogenic role in the development of PCOS ''.
However, the association between obesity and its effect on
endocrine, metabolic, and fibrinolytic profiles was not well
established especially in the Indian population. The symptoms
and severity of PCOS vary with age, BMI, genetics, lifestyle
factors, and geographic diversity '>. Despite the surplus of
relative information, the exact pathogenesis of PCOS still
needs to be clarified. It may result in misinterpretation of
clinical findings, which can misguide us in decision-making.
However, the recent research scientific data especially the
biochemical assessment of their interest provides new insights
into adipose dysfunction that may constitute the association of
different parameters and their disturbances in the
pathogenesis of PCOS '3, Metformin is the commonest drug
often prescribed during PCOS which improves insulin
sensitivity, endothelial activity, and ovulatory cycles '“.
Furthermore, the chronic PCOS often treated with OCP was
well acknowledged '*. However, the long-term safety of OCP
use in PCOS has not been established, and the literature
reveals conflicting data concerning the metabolic effects of
OCP with outcomes in the development of diabetes '*',
There is no sufficient literature on the use of metformin and
oral contraceptive pills (OCP) to reduce hyperandrogenic
activity, improve ovulatory functions, and prevent metabolic
and fibrinolytic complications in reproductive women with
PCOS in the Indian population. Therefore, the current study
aimed to evaluate the usage of metformin and OCP therapy
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on endocrine, metabolic, and fibrinolytic profiles in women
with PCOS and its association with obesity and adipose tissue
dysfunction.

2, MATERIALS AND METHODS
2.1  Study Design

It is a cross-sectional study carried out in a tertiary care
hospital from 2018 to 2020. The entire study protocol was
reviewed and approved by the Institutional Ethics Committee
and an approval number (IEC Approval No.03/2019) was
obtained before instituting the study. The sample size was
calculated as 200 based on the outcome of a pilot study
conducted earlier. Subjects who fulfilled the inclusion criteria
received an explanation of the nature and purpose of the
study, and informed consent was obtained from each subject
as per the Declaration of Helsinki 1975 and later amendments.

2.2  Study Population

A total of 200 women with PCOS were selected for the study
who were aged between 20-45 years and came to the
outpatient department of the Gynaecology department of the
host institute. The concerned clinicians made the diagnosis as

per Rotterdam criteria and the New International Guidelines
9

2.3  Inclusion Criteria

I. Age from Menarche to 45 yrs.
2. Diagnosis of PCOS based on revised Rotterdam criteria.

24 Exclusion Criteria

|. Current pregnancy or nursing

2. Subjects with renal disease, liver disease, gastrointestinal
problems, and malnutrition.

3. Recent history of major surgeries, and trauma.

2.5 Selection Criteria

The participants were subjected to all general medical
examinations, and a history of PCOS, duration, symptoms,
manifestations, and drug usage were obtained by interviewing
before inclusion in the study as per the protocol. Participants
were excluded if they had any well-known psychiatric issues, a
history of renal disorders, or other significant comorbidities.

2.6 Categorization of Participants

The participants were divided into groups based on BMI obese
and non-obese women with PCOS. Body Mass Index (BMI) is
defined as the body weight in kilograms divided by the square
of the height in meters (kg/m? Obesity was described as a
BMI>25 kg/m?% and non-obese as a BMI < 25 kg/m?. The study
population was divided into two groups as per the diagnostic
criteria. Group |I: Obese women with PCOS (n-100) and
Group II: Non-obese women with PCOS(n-100). Each group
was further divided into three subgroups based on the usage
of metformin, OCP, and combined therapy (Metformin and
OCP) as follows

Group | A: Obese women who are on metformin (n-26)
Group | B: Obese women who are on oral contraceptive pills
(n-34)
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Group IC: Obese women who are on both metformin and
oral contraceptive pills(n-40)

Group Il A: Non-obese women who are on metformin (n-
32)

Group Il B: Non-obese women who are on oral
contraceptive pills (n-35)

Group Il C: Non-obese women on both metformin and oral
contraceptive pills (n-33).

2.7 Quality Assessment

It was a combined treatment trial executed by homogenous
well-trained professionals in the OPD of the Gynaecology
department of the host institute. The data obtained from each
participant was organized as follows.

2.7.1 Demographic Variables

The participants were interviewed, and Socio-demographic
profiles and Anthropometric data (Name, Age, Gender,
Height, and Weight) were collected. Each participant’s height
and weight were estimated using a digital weight machine and
a wall meter, and BMI was calculated using Quetelet's Index.
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2.7.2 Metabolic Variables

The lipid profile includes total cholesterol, triglycerides, HDL,
LDL and VLDL, as well as glycemic profile including Random
Blood Sugar (RBS), Glycated Hemoglobin, and Insulin, were
estimated using Beckman AU 480 analyzer ».

2.7.3 Endocrine Variables

Serum LH and Testosterone values were estimated by "The
ADVIA  centaur CP". FSH assay using direct
chemiluminometric technology (Kicklighter EJ, Norman R]).
Vitamin D levels were measured by SEIMENS CENTAUR CP
using CLIA Method*'.

2.7.4 Fibrinolytic Variables

Fibrinogen, Plasminogen, and D dimer were measured by the
semi-quantitative macro latex agglutination technique using a
commercially available assay (Global Fibrinolytic Capacity STA
Latest d-Di; Diagnostica Stago, Asnie res, France)™.

Group-1
Obese with pcos{n=100)

BMI =25kg/m32

I
v E

Group | & Group | B Group I C

1 1 1

metformin QCPS Met+DCPS

(N=26) { n=34) (n=40)

PCOS Patients{n=200)

Group-Il
Non-obese with pcos{n=100)

BMI=25kg/m2

r -
v
Group || & Group Il B Group Il C
Metformin QCPS Met+DC
(n=32) [ n=35) (n=33)

Fig I: Flow chart of the study (PCOS-Polycystic ovarian syndrome. OCPS- Oral contraceptive pills,
MI Body mass index)

3. STATISTICAL ANALYSIS

The data sets were expressed as Mean and standard deviation
with 95% Confidence intervals (95%ClI). All the data sets were
analyzed using SPSS (Ver. 16). The normality of data was tested
using the Smirnov Kolmogorov test. As the data sets were

4. RESULTS

distributed normally, parametric tests were applied to
determine the differences among subgroups using one-way
ANOVA, post hoc analysis, and between groups using the
independent ‘t-test. Finally, the association was estimated
between desired variables using Pearson correlation. The
statistical significance was taken as 0.05.

Table: | Baseline characteristics of patients with PCOS in obesity

Baseline characteristics Group | A (n-26) Group | B (n-34) Group | C (n-40) p-value
Age (yrs) 27.2 +2.86 (26.15- 8.32) 27.4 +2.02 (26.44 — 27.95) 27.7 +2.69 (26.92-28.93) 0.56
Height (cm) 158 + 5.88 (156.32-0.78) 160 + 5.99 (157.86-61.34) 159 + 5.33 (156.83-60.71) 0.06
Weight (kg) 92.89 +7.17 (90.16 -.12) ~ 89.05 + 17.56 (82.47 -95.19)  85.03 + 11.53 (81.62-88.9) 0.67
BMI (kg/m?2) 28.64+3.08 (27.22-29.52) 29.5+2.782 (27.93-30.06) 29.34+2.42 (27.46-30.12) 0.52

Table -1 represents baseline characteristics in obese PCOS women. Data represented as Mean*SD, SD-Standard deviation,
and mean age and BMI were insignificant. (p>0.05) Body mass index(BMI)
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Table: 2 Metabolic profile variables among PCOS patients with obesity

Metabolic variables Group | A Group I B Group I C p-value
Serum Cholesterol 261 * 47 (243- 279) 257 + 27 (247 - 268) 258 £ 25 (249 - 266) 0.89

Triglycerides 102 + 20.7 (94.6-100.67) 277+ 4791 (259-295) 142 +71.08 (119-164) <0.0 | **

HDL 39.62 £ 8.0l (39.87 - 46.67)  25.15£599 (22.93 -27.69)  61.09 £ 15.63 (56.24-65.94)  <0.01**

LDL 182 + 18.28 (175-189) 168 + 18.25 (161-175) 142 + 19.31 (136-148) <0.0 | **

VLDL 22.1 + 8.06 (18.96-25.24) 24.73 + 7.48 (23.05-26.40) 28 * 5.03 (26.41-29.58) <0.0 | **
HbAIC 6.24 + 0.42 (6.04-6.80) 6.62 + 0.25 (6.43-6.89) 7.55 * 0.89 (6.44-8.54) 0.05*

RBS 115 +36.24 (101-129) 160 + 23.73 (152-169) 100.7 £ 23.77 (91-110) <0.0 | **

Insulin 41.72 £ 7.43 (38.89-44.55) 29.76 + 4.73 (28.2-31.73) 33.34 £ 4.26 (31.99-34.68)  <0.01%**

Table 2 shows the metabolic variables among subgroups of group I, which are significantly different(p>0.01%*) in group IA than in group IB and IC,

except for cholesterol(p-0.89). High- density lipoproteins(HDL), Low -density lipoproteins(LDL), Very low-density lipoproteins(VLDL),
Haemoglobin AIC(HBAIC), Random blood sugar(RBS).

Table:3 Endocrine profile variables among PCOS patients with obesity

Endocrine Group | A Group I B Group I C p-value
profile variables

LH 11.59 + 621 (9.23-13.27) 4.40 £ 3.97 (1.79 -7.01) 3752 £ 15.23 (32.71 —42.33)  <0.01**

FSH 6.68 + 3.64 (5.26-8.11) 2.55+ 2.04 (0.58-4.79) 19.47+ 8.34 (16.83-22.11) <0.0 | **

Testosterone 48.84 + 20.41 (41.05- 56.58) 85.27 + 17.24 (79.43 -92.31) 79.12 £ 19.88 (72.84-85.39) <0.0 | **

Vitamin D 34.42 + 8.24 (28.05- 42.31) 1127 + 852 (3.61 -17.79) 51.92 £ 10.35 (40.55-61.28) <0.0 | **

Table: 3 shows LH, FSH, and Vitamin-D levels were drastically decreased in group IB whereas Testosterone was less in group IA than in the other two
groups respectively, which has a statistical significance(p>0.01%*) Leutinizing hormone (LH), Follicle stimulating hormone(FSH)

Table: 4 Fibrinolytic profile variables among PCOS patients with obesity

Fibrinolytic variables Group | A Group I B Group I C p-value
Fibrinogen 504.3 + 44.84 (486-526) 503.5 + 48.41 (476 — 522) 619.2 £ 50.54 (583 —654)  <0.01**
Plasminogen 2231 + 3.65 (5.26-8.11) 21.23+ 3.47 (0.58-4.79) 49.12+ 17.25 (16.83-22.11)  <0.01**

D Dimer 52.24 + 9.41 (41.05- 56.58)  54.56 + 7.24 (4843 -62.31)  65.83 + 19.88 (49.84-79.39)  <0.01**

Table: 4 represents Fibrinogen, Plasminogen. and D dimer are significantly higher in group IC than in the other two subgroups (p>0.01%%).

Table: 5 Baseline characteristics of PCOS in non-obese patients

Baseline characteristics  Group Il A(n-32) Group Il B(n-35) Group Il C(n-33) p-value
Age (yrs) 33.13 £5.72 31.05 + 5.92 (28.8 — 33.21) 33.73 £ 5.73 (32.02-35.44) 0.13
(30.96- 35.31)
Height (Cm) 162 £ 5.16 164 £ 5.9 (158.72-167.41) 159 + 7.77 (152.24-165.82) 0.97
(158.16-167.23)
Weight (Kg) 63.06+ 5.89 65.16 £ 7.74 59.94 + 5.42 (81.62-88.9) 0.07
(90.16 -95.12) (82.47 -95.19)
BMI (Kg/M2) 24.82+1.58 24.5+1.52 24.68+1.42 0.70
(24.22-25.52) (23.93-25.06) (24.46-25.12)
Table: 5 shows the mean age and BMI of the participants within groups and between the
groups were not significant (p>0.05) BMI-Body mass index.
Table:6 Metabolic profile variables among PCOS non-obese patients

Metabolic variables Group Il A Group 11 B Group I1 C p-value
Serum Cholesterol 183 +22.01 (174- 191) 209 £ 19.93 (201 —216) 222 + 39.95 (210 - 235) <0.0 | **
Triglycerides 114 +27.95 (104-125) 170+ 12.29 (161-185) 184 £ 33.32 (174-193) <0.0 | **
HDL 26 + 8.06 (22.72 —27.27) 45.5 + 8.90 (43.26 -47.73) 19.95 + 856 (17.15-22.75)  <0.01**
LDL 73.34+ 24.56 (64-82) 123+ 14.56 (118-134) 200 £ 29.88 (191-210) <0.0 | **
VLDL 14.79 + 3.84 (13.34-16.26) 22.83 + 3.38 (21.59-24.07) 31.58 + 6.72 (29.46-33.7) <0.0 | **
HbAIC 5.47 + 0.41 (5.32-5.69) 6.39 + 0.21 (6.28-6.49) 6.86 + 0.48 (6.71-7.01) <0.0 | **
RBS 7627 £ 11.21(71.81-80.7) 104+ 9.21(100-108.26) 185 £ 41.91(172-191) <0.0 | **
Insulin 21.35 £ 12.45 (16.61-20.01) 42.96 £ 6.91(40.68-45.28) 35.82 + 8.25 (33.32-3843)  <0.01**

Table 6: Represents the data of Metabolic variables of subgroups that all variables are significantly decreased in group IIA (p.0.01%*) except HDL,
even less in group IIC. But, Group IIC has significantly higher metabolic variables than the other two groups.
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Table:7- Endocrine profile variables among PCOS with non-obese patients

Endocrine Group Il A Group Il B Group Il C p-value
variables

LH 12.11 £ 445 (10.03-14.18) 3.80 +2.13 (1.59 — 6.08) 2628 + 2.14 (25.67 — 27.09) <0.01%*
FSH 6.02 £ 3.17 (481-7.23) 2.23% 1.70 (0.81-2.53) 13.65% 2.04 (13.05-14.29) <0.01+*

Testosterone 44.30 + 24.57 (34.95- 53.65) 82.71 +21.45 (74.71 -90.71) 109.18 + 59.68 (79.07-135.92) 0.04*
Vitamin D 39.17 + 8.24 (36.05- 42.31) 1431 £ 852 (9.61 -18.97) 60.85  10.35 (50.54-69.32) <0.01+*

Table 7: Endocrine profile variables among PCOS with non-obese patients, which shows the hormonal variables are
significantly reduced in Group IIB, whereas Testosterone is elevated than in the other two groups(p>0.01%%).
Table:8 Fibrinolytic profile variables among PCOS with non-obese patients

Fibrinolytic variables Group Il A Group Il B Group Il C p-value

Fibrinogen 327 + 91.38 (292-361) 455 £ |28 (407 — 503) 604 + 102 (572 - 637) <0.0 | **

Plasminogen 15.06 + 2.52 (14.1-16.02) 22.57+ 5.07 (20.67-24.46) 52.37% 16.55 (47.07-57.52)  <0.01%**

D Dimer 7.77 £1.89 (5.64-9.34) 25.55 + 18.12 (18.78 -32.31) 64.35+ 33.14 (53.84-74.81) <0.01%**

Table 8 represents the data of Fibrinolytic profile variables among non-obese PCOS patients, which shows Fibrinogen, Plasminogen, and

D-dimer are more statistically significant in group 1IB than the other two groups, which have reduced.

Table:9 Comparison of Baseline, Metabolic, Endocrine, and Fibrinolytic variables between obese and non-obese

women with PCOS

Obese group (n-100) Nonobese group (n-100) p-value
Baseline characteristics
Age 31.45 £ 3.55 32.75 £5.73 0.24
Height 159 + 5.86 162 + 6.47 0.12
Weight 88.6 + 12.99 64.42 + 6.42 <0.0 | **
BMI 30.16 £2.35 24.67+ |1 48 <0.01**
Metabolic profile
Cholesterol 257 + 3347 188 + 32.48 <0.01**
Triglycerides 179 + 15.86 159 + 18.46 0.05%
HDL 44.08 + 18.92 39.37 £ 1349 0.05*
LDL 161 £25.41 140 £ 59.49 0.03*
VLDL 2539 + 6.44 24.09 £ 8.63 0.46
RBS 145+ 39.99 133 + 55.78 0.38
HbAIC 7.77 £ 3.29 6.32 = 1.87 0.04*
Insulin 34.7 £7.17 32.05+12.55 0.49
Endocrine Profile
LH 20.06+ 18.45 15.47 £ 10.37 0.03*
FSH 10.68 + 9.97 7.87 £ 5.68 0.05*
Testosterone 82.53 £ 24.52 72.46 + 36.57 0.02%*
Vitamin D 23.37 £13.25 40.60 + 20.54 <0.01**
Fibrinolytic profile
Fibrinogen 550 + 98.46 479 £ 157 <0.01**
Plasminogen 3327 £ 17.6 30.12 £20.31 0.87
D Dimer 58.58 £ 27.12 30.54 + 15.46 <0.01**

Table: 9 -represents the Comparison of Baseline, Metabolic, Endocrine, and Fibrinolytic variables between obese and non-obese women with PCOS,
all variables of group Il are significantly lowered than group I. VLDL, RBS, and Plasminogen did not show any statistical variation(p>0.05).

Association of BMI with all variables not shown any statistical correlation.

The study participants were divided into obese and non-obese
women with PCOS. The obese women were divided into |A
(n-6), IB (n-34), and IC (n-40), whereas non-obese women
were divided into IIA (n-32), IIB (n-35), and IIC (n-33)
respectively, based on the protocol. The mean age of the
participants within and between groups was insignificant, as
shown in tables -1 & 5 (p>0.05). The demographic variables,
like weight within subgroups of groups | and Il, were
insignificant, as depicted in table - 9. However, Group I's BMI
(30.16 * 2.35) is significantly higher than Group Il BMI (24.67+
1.48, p>0.01**). Table -2 shows the metabolic variables among
subgroups of group |, which are significantly different
(p>0.01**) in Group IA than in group IB and IC, except for
cholesterol(p-0.89). The triglycerides, VLDL, and HbAIC,
decreased in Group |A, whereas HDL and insulin were

reduced in group IB. In addition, RBS and LDL were shown to
have a significant reduction in group IC. Table — 3 shows LH,
FSH, and vitamin — D levels were drastically decreased in
group IB. In contrast, Testosterone was less in group |A than
in the other two groups, respectively, which has a statistical
significance (p>0.01**). Fibrinolytic variables like fibrinogen,
Plasminogen, and D dimer are significantly higher in group IC
than in the other two subgroups (p>0.01%*), as shown in Table
- 4. Table — 6 reveals that the metabolic variables of group Il
subgroups significantly decreased in group IIA (p>0.01%*)
except for HDL, even less in group IIC. But, group IIC has
significantly higher metabolic variables than the other two
groups. The hormonal variables are significantly reduced in
group |IB whereas Testosterone is elevated than in the other
two groups (p>0.01*%¥), as shown in Table - 7. Fibrinogen,
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Plasminogen, and D — dimer was shown to be statistically
significant group 1IB than the other two groups, which have
reduced as shown in table — 8. Table — 9 compares all variables
between two major groups evaluated cumulatively. All
variables of group Il are significantly lower than group |,
including demographic, metabolic, endocrine, and fibrinolytic
variables. However, VLDL, RBS, and Plasminogen showed no
statistical variation (p>0.05). We have also evaluated the
association of BMI with all variables, which had not shown any
statistical correlation.

5. DISCUSSION

The current study was initiated to reveal the effect of BMI and
drug dosage on metabolic, endocrine, and fibrinolytic variables
among women with PCOS. PCOS patients reported classical
manifestations with reproductive changes like anovulation,
amenorrhoea, and menorrhagia. The masculinizing features
are alopecia, hirsutism, acne, and hyperandrogenism?®. The
metabolic changes are impaired insulin resistance, glucose
intolerance, and hyperlipidemia. The endocrine changes are
elevated LH, FSH & Testosterone, and a significant reduction
in vitamin D*. In addition, the thrombotic tendency also
increases which elevates the relevant parameters®. All
variables mentioned above are significantly higher in obese
women compared with non-obese women with PCOS
confirming their association with BMI and the occurrence of
PCOS. The effective medicine to treat PCOD for preventing
further consequences is the usage of metformin and OCP. Our
study results outline that women with PCOS have a better
outcome with metformin in obese patients and combined
metformin and OCP therapy is effective in non-obese patients,
which is similar and in the same trend as the previous studies
conducted on PCOS??. PCOS is multifactorial in the onset of
clinical manifestations. However, in obesity, PCOS is
remarkably high, especially at an early age.Saxena et.al (2012)
postulated the relationship between BMI and PCOS. The
weight and BMl innately have insulin resistance which increases
intrinsic insulin secretion as a compensatory mechanism and is
the main cause of the etiopathogenesis of PCOS.
Hyperinsulinemia influences the hypothalamic-pituitary-
gonadal axis to elevate gonadotrophins (LH, FSH), resulting in
irregular anovulatory cycles®. Bathena etal (2011) has
reported that the liver decreases the synthesis of androgen-
binding protein due to insulin resistance elevating the free
androgen. As a result, it enters the ovary to produce the weak
androgens that are responsible for masculinizing features
(Hirsutism, Acne) in PCOS. Furthermore, these hormones are
converted to estrogen due to aromatase activity, increasing
the endometrial cells to cause endometrial hyperplasia. The
results of the present study with elevated LH FSH and
testosterone levels especially in obese women are similar to
previous studies that altered hormonal regulations?. Obesity
is a significant contributor to the pathogenesis of PCOS which
results in metabolic manifestations. Our results have shown
that all metabolic variables are significantly higher especially
hypercholesterolemia and hyperlipidemia, especially elevated
LDL. Our results are in the same trend as Diamanti et.al
(2012) stated that impaired glucose tolerance and diabetes
mellitus were more common in the obese PCOS group than
in the non-obese group, with rates of 41.9% and 8.06%,
respectively *. In addition, women with PCOS experience
issues with hemostasis regulation. An elevated plasma
propensity to produce thrombin and impaired fibrinolysis due
to elevated plasma levels of fibrinolytic inhibitors are both
linked to a diagnosis of PCOS®'. In addition, it increases the
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risk of vascular thrombosis and cardiovascular morbidities.
Adali E et al. (2010) and Sampson et al. (1996) reported similar
findings to our study on prothrombotic hyperactivity and
cardiovascular disease’®. However, it is debatable whether
the hemostatic changes seen in women with PCOS are
primarily related to the elevated BMI PCOS or whether they
are primarily related to PCOS as with elevated testosterone
levels as reported by Pruller et al. (2012) in their study
outcomes®. Our study also reports that metformin is highly
effective in treating women with PCOS, especially those with
high BMI compared with normal BMI. But the previous studies
(Eloise et al. 2020) have shown uncertain results that insulin
resistance, glucose intolerance, and altered lipid profile
variables can be improved. In contrast, OCP has produced
better results in optimal fibrinolytic and reproductive
hormones®*. However, combined usage of metformin and
OCP did not provide beneficial results, which could be
attributed to other confounding factors involved in the disease
process of PCOS. The current study has shown the pathway
for effectively controlling BMI, which could restore metabolic
variables and hormonal imbalance in women with PCOS.

6. LIMITATIONS

There are certain limitations to the current study. We did not
choose healthy volunteers as a separate control group as a
reference to compare the extent of severity and usefulness of
the drug therapy. We had also yet to focus on radiographic
examination, which could provide additional information for
new insights into the outcome. The duration and severity of
PCOS were not considered in the statistical analysis.

7. CONCLUSION

The present study has revealed that obesity significantly
impacts PCOS, and metformin has shown more promising
results than OCP and combined usage. It is more effective to
treat patients with normal BMI than obese women with PCOS.
Further studies are warranted to strengthen the outcome and
to provide new insights into PCOS with appropriate treatment
modalities to reduce comorbidities.
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