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Background: Women with polycystic ovary syndrome (PCOS) are usually at increased risk of metabolic syndrome and insulin resistance
(IR), regardless of their body weight, and the development of type 2 diabetes in those women is not uncommon. Metformin is an oral
hypoglycemic drug with a significant role in improving IR and lipid profile in diabetic persons without causing hypoglycemia. Objectives:
To study the effectiveness of metformin in reducing body weight, IR, and lipid profile in non-diabetic PCOS women. Materials and
Methods: Two hundred women with PCOS were included in the study. Serum was taken from them, and measurement of insulin
level, fasting blood sugar (FBS), glycosylated hemoglobin (HbAlc), and lipid profile were performed as a baseline. Metformin tabs
of 500 mg twice daily were given for 3 months, and measurement of the previous parameters was also performed following treatment.
The results were compared between pre- and post-treatment. Results: The study showed that body mass index was not changed
following 3 months of metformin intake, while there was a significant reduction in FBS, serum level of insulin, HbAlc, and Homa-IR
following treatment. Together and with the exception of a non-significant mild improvement in serum high-density lipoprotein level,
serum levels of cholesterol, triglyceride, and low-density lipoprotein were improved with a significant reduction following metformin
treatment. Conclusion: Regardless its ability to reduce body weight, metformin can be effectively used for lowering FBS, lipid profile,
and improving IR in non-diabetic PCOS women and can be used as an effective intervention to improve the quality of life in women
with PCOS.
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INTRODUCTION age, body mass index (BMI), and type of menstrual
dysfunction.®! Excess body weight/obesity is a common
association with PCOS, reaching a prevalence of up to
50%, and may exacerbate metabolic dysfunction making
the affected women at an increased risk for metabolic
syndrome.>8! Hyperinsulinemia and insulin resistance
(IR) are common features of PCOS, which usually occur
as a result of glucose intolerance and affect 35-40% of

Polycystic ovary syndrome (PCOS) is the most common
disorder affecting reproductive-age females with
endocrine and metabolic dysfunction, characterized by
a collection of signs and symptoms of hyperandrogenism
and chronic anovulation with or without polycystic
ovarian morphology by trans-vaginal ultrasound, after
the exclusion of other causes of androgen excess.l!! It is
of unknown etiology, however, genetic and environmental
factors may predispose to these multiple hormonal
imbalances.” The exact mechanism is poorly understood
among physicians and reproductive specialists.”) The
syndrome is seen in approximately 18.8% of childbearing-
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PCOS women when they reach 40 years old.” Even
though, glucose intolerance and type 2 diabetes can be
seen in normal-weight women where the risk is reinforced
after gaining weight.® It has been suggested that women
with PCOS have high triglyceride, cholesterol, low-density
lipoprotein (LDL), and low high-density lipoprotein
(HDL) levels.”!

Metformin is an oral hypoglycemic agent belonging
to the biguanides class of anti-diabetic drugs.'” Its
hypoglycemic effect is closely due to the inhibition of
both hepatic glucose production and intestinal glucose
absorption. Metformin also promotes insulin sensitivity
and regulates f-cell function."!" Metformin inhibits
both hepatic gluconeogenesis and glycogenolysis and
stimulates glycogenesis while it increases both the number
and affinity of insulin receptors (tyrosine kinase activity)
and the translocation and intrinsic activity of glucose
transporter type 4 in the extra-hepatic tissues (adipose
tissue and skeletal muscles).'”? Glucose utilization in
peripheral tissues can also be regulated by metformin,
with the result of lowering food intake and glucose
absorption.¥ Metformin does not cause hypoglycemia
as it does not stimulate endogenous insulin secretion.'*!
Metformin may decrease adiposity and ameliorate obesity
and can be used in the treatment of obesity-associated
comorbid conditions.!"

MaTteriaLs AND METHODS

Study design and patients

The study is an interventional prospective one in which 200
females diagnosed with PCOS according to the Rotterdam
criteria were included. The females were collected from
the outpatient clinic at the Gynecology and Obstetrics
Teaching Hospital/Karbala—Iraq throughout the period
from January 2023 to May 2023. Their age ranged from
18 to 40 (mean age 27.03 = 6.07) years, and their fasting
blood sugar (FBS) was <110mg/dL.

Baseline serum levels of FBS, insulin, HbAlc (it was
measured to exclude sub-clinical diabetes or a pre-diabetic
state), and lipid profile (cholesterol, TG, HDL, and LDL)
were obtained by collecting a SmL of venous blood from
the antecubital fossa. All women were given metformin
tablets 500 mg orally twice daily for 3 months as standard
therapy. After theend of the treatment period, the response
to metformin was studied by repeating the measurements
of the same parameters. Patient follow-up was through
social media during the period of treatment. Only weight
and height were measured for them to calculate BMI,
and waste circumference was not measured due to lack
of privacy and religious issues as it needs a full patient
check-up).

Females with endocrine disorders (hypothyroidism in
which elevated lipid profile is a common complication
and hyperthyroidism in which high blood pressure is a

common complication), Cushing’s disease (excessive
steroid secretion increases blood sugar and may lead
to diabetes), androgen-secreting adrenal tumors (a
condition that produces similar clinical and hormonal
features of PCOS but does not elevate blood sugar
and lipid profile), hypertension (systemic disease
usually occur in a person with elevated lipid profile),
profound diabetes, impaired kidney function (usually
have hypercholesterolemia and triglyceridemia, and the
use of drugs should be with caution), and taking other
hypoglycemic agents (diabetes controlled by medication)
or lipid-lowering drugs (persons on those treatments
usually have normal glucose levels and lipid profile,
respectively) were excluded.

The calculation of BMI was performed by dividing the
patient’s weight in kilograms by the square of height in
meters.!"

The homeostasis model of IR (HOMA-IR) has been
widely used for the best estimation of IR and pancreatic
beta cell function.!” It is calculated according to this
equation: (FBS X fasting insulin)/405. All the biochemical
tests were conducted using commercial kits and the
enzyme-linked immunosorbent assay method.

Statistical analysis

Data were analyzed statistically using Statistical Package
for Special Sciences version 24 (IBM Corp., Armonk,
NY, USA). All data are continuous, so mean * standard
deviation was calculated for them, and the independent
student 7 test was used for the comparison between the
data before and after the use of metformin. The variation
was considered significant at a P value below and equal to
0.05.

Ethical approval

Ethical approval was obtained from the Karbala
University/College of Medicine ethical committee. The
purpose of the study was explained to the women, and
their formal acceptance was obtained from them.

ResuLts

Table 1 exhibits variables including BMI, FBS, insulin
level, Homa-IR, and HbAlc measurements before and
after metformin intake. There is a significant statistical
difference regarding these parameters being lower
following metformin intake with the exception of BMI at
a P value of <0.05.

Table 2 illustrates the lipid profile in the form of serum
cholesterol, triglyceride, HDL, and LDL before and after
metformin intake. It shows an improvement in lipid profile
following metformin intake with a significant statistical
variation except LDL which exhibits a non-significant
improvement at a P value of 0.128.
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Table 1: Body mass index (BMI) and glycemic index before
and after metformin intake

Laboratory Parameters Mean + 2SD Paired
t-test
p-value

BMI (kg/m2) PreTretment 28.88%5.45 0.059[NS]
PostTreatment 28.04£5.29

FBS (mg/dl) PreTreatment 94.47£12.13 < 0.001[S]
PostTreatment 90.56£12.31

Insulin IU/ml PreTreatment 19.66%15.16 < 0.020[S]
PostTreatment 17.56x£11.94

Homa-IR (1U/l) PreTreatment 4.67+3.89 0.009[S]
PostTreatment 4.02+2.96

HbAlc (mmol/mol)  PreTreatment 5.00£0.69 < 0.001[S]
PostTreatment 4.58%0.66

[S]: Significant at p-value < 0.05, [NS]: Non-significant

Table 2: Lipid profile before and after metformin intake

Laboratory Parameters Mean = 2SD  Paired t-test
p-value

TG (mg/dl) PreTreatment 126.9£549.82 _ 0.001[S]
PostTreatment  111.57+37.39

LDL (mg/dl) PreTreatment 97.99£70.10 < 0.004[S]
PostTreatment 84.38+24.60

HDL (mg/dl) PreTreatment 45.0119.68 < 0.054[NS]
PostTreatment 46.38+8.98

Cholestrol (mg/dl)  PreTreatment 159.92445.19 < 0.001[S]
PostTreatment  144.821+45.61

[S]: Significant at p-value < 0.05, [NS]: Non-significant

Discussion

The novelty of the current study is based on the absence
of previous studies in Iraq that had discussed the use of
metformin in non-diabetic, reproductive-age PCOS women.
Previous Iraqi studies have focused on the usefulness of
metformin in diabetic females with or without PCOS or in
only obese pre-diabetic women. This study aimed to show
the usefulness of metformin in preventing or lowering
the risk of diabetes in such females, even in lean ones.
Metformin is not a weight-loss drug, but some researchers
have found a link between the drug and weight loss due to
its role in decreasing appetite and regulating glucose and
lipid metabolism.!'™!

Although its efficacy for the treatment of obesity
has been evaluated in a few clinical trials, metformin
still is not FDA approved due to the inconclusive
results. The current study exhibited that metformin
did not affect body weight when it had been given for
3 months. Similar results were obtained by a meta-
analysis in 2020 which includes 21 clinical trials, and
it concludes that the reduction in BMI value is not
enough (<5% reduction from baseline BMI) to be
considered as weight loss according to the clinical
practice guidelines for comprehensive medical care of

patients with obesity, 2016/American Association of
Clinical Endocrinologists and American College of
Endocrinology.'”? Others showed that metformin
had a potent weight reduction effect and can be used
effectively as a weight-losing drug in overweight and
obese persons.?!3

Regarding FBS, a significant reduction after metformin
therapy has been shown. This could be explained by the
drugs’ ability to suppress the hepatic synthesis of glucose,
increase the sensitivity of liver and fat cells to insulin,
and their role in the decrease of the intestinal absorption
of carbohydrates.'®! A study by Cravalho et al*! was in
agreement with this result while a study by Jakubowska
et al.® disagreed and showed a non-significant reduction
in FBS. Regarding the glycosylated hemoglobin (HbAlc)
level, which usually gives an idea about the average
blood glucose levels in the previous 3 months due to its
attachment with the red blood cells which have a life
span of 120 days or 3 months, the present study showed a
significant reduction in HbAIc¢ level following metformin
treatment. This outcome was compatible with the results
obtained by Scheen,”¥ but it was inconsistent with
Bredella et al.?"

Regarding lipid profiles, a significant reduction of
TG, LDL, and total cholesterol after 3 months of
metformin treatment had been seen, which could be due
to reduced expression and activity of some products
or enzymes involved in lipid synthesis and metabolism
mainly acetyl-CoA carboxylase, fatty acid synthase, and
HMG-CoA. The same results were reached by several
authors worldwide.?®3% While Jiang et al! suggested
that despite metformin’s ability to reduce serum TG and
cholesterol levels, it is not effective in improving LDL
levels in drug-induced dyslipidemia. Regarding serum
level of HDL, although the present study showed a non-
significant mild improvement in LDL, a study by Abrilla
et al. exhibited a significant improvement in HDL serum
level after metformin treatment.? Finally, we noticed a
rise in blood sugar in a few patients throughout the study
period.B¥

CONCLUSION

Regardless of its ability to reduce body weight, metformin
can be effectively used for lowering FBS, lipid profile, and
improving IR in non-diabetic PCOS women and can be
used as an effective intervention to improve the quality of
life in women with PCOS.
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