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Abstract: 

Background: High levels of male hormone, irregular menstruation, hormone imbalances, and metabolic 
abnormalities are the diagnostic criteria for polycystic ovarian syndrome, a common endocrine condition that 
affects 6 to 20 percent of women of reproductive age. An imbalance in the quantity of insulin secreted is known 
as insulin resistance, and it increases the risk of heart disease and type 2 diabetes.   

Objectives: Evaluate the Lipid profile (LDL, HDL, triglyceride and cholesterol) in the serum of those with 
insulin resistance and polycystic ovarian syndrome and its comparison with the control group.  

Materials and Methods: Eighty women between the ages of 16 and 40 are included in a case and control study. 
Forty of the first group, who had polycystic ovarian syndrome and insulin resistance, were matched with forty 
healthy women in the second group. October 2023 and February 2024 were the dates of sample collection for 
each. The lipid profile was analyzed as follows. 

Results: The results of the study demonstrated a difference in the biostatistics of the lipid profile (LDL, HDL, 
triglyceride, and cholesterol) between the PCOS and IR group and the control group. Additionally, when the 
patient group was compared according to age, the study demonstrated the impact of the patient's woman's body 
mass index (BMI). 

Conclusions: It was discovered that patients with PCOS and IR had greater levels of LDL, HDL, triglyceride, 
and cholesterol than the control group. Additionally, the data indicated that patients older than 30 had 
significantly higher levels of both LDL and cholesterol. The BMI is highly significant, and among the patients, 
obesity accounted for 45% of the group's characteristics.   

Key-words: Polycystic ovarian syndrome, Insulin resistance, Lipid profile.  

Introduction  

Since Stein and Leventhal's initial finding in 1935, interest in polycystic ovaries (PCO) and its 
associated condition (PCOS) has evolved from a "gynecological curiosity to a multisystem endocrinopathy." It 
is perhaps the most common endocrine disorder in women, as it is responsible for most occurrences of hirsutism, 
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irregular menstruation, and anovulatory infertility. With a complex pathophysiology that has generated a lot of 
scholarly discussion, it is also among the least understood endocrinological illnesses(1, 2), Symptoms of 
polycystic ovaries include irregularity Menstrual cycle, hirsutism, acne, alopecia, dermatitis and its thickness, 
insomnia or sleep disturbance (3). Insulin resistance (hyperinsulinemia) is now recognized as a characteristic of 
polycystic ovarian syndrome (PCOS). Only recently has its importance in the pathophysiology of PCOS been 
recognized. The effective use of insulin-sensitive drugs in the treatment of PCOS has been made possible by 
better understanding of the role that insulin resistance plays in the disorder. Insulin resistance seems to be 
present in PCOS in both fat and lean women (1, 4, 5). One of the earliest indicators of many diseases that affect 
people is insulin resistance, which is defined as a failure in insulin-mediated control of glucose metabolism in 
tissues. It is associated with a number of metabolic abnormalities, which essentially mean that the body's cells 
do not respond to the insulin hormone, that cells are less sensitive to insulin signaling, and that glucose is not 
absorbed. Weight gain results from the body retaining glucose since it is not used to produce energy (6).Women 
with PCOS are more likely to have lipid problems. The risk of cardiovascular disease is increased by a number 
of lipid abnormalities that are present in PCOS, including lower levels of high density lipoprotein and higher 
levels of triglycerides, total cholesterol, and low-density lipoprotein cholesterol (LDL-C). A recent study 
indicated that consuming a high-fat diet stimulated metabolic and ovarian conversion in those with PCOS, which 
had an impact on the hormonal profile (7).""Infertility in PCOS is associated with dyslipidemia because of 
ovarian abnormalities, an increase in polycystic follicles, and an increase in follicular layer thickness. Up to 
70% of people with PCOS have dyslipidemia. There was a higher percentage of IR diagnoses among obese 
women than among women with a normal BMI, pointing to a link between IR and dyslipidemia (7, 8)."For 
overweight/obese women with PCOS, an aerobic exercise training intervention enhanced cardiorespiratory 
fitness and cardio metabolic health (9). " 

Aims  of the Study 

This study addresses the following aims 

1-Evaluate of the levels of lipid profile  in patients  of polycystic ovarian  and insulin resistance, and compared 
with a healthy group. 

2-Statement of the effect of age on lipid profile levels. 

3- Examine the effect of  body mass index (BMI) of patients women. 

4-  Identify the risk of this syndrome by evaluating some biomarkers(LDL,HDL,Cholesterol, Tirglceraide). 

Materials and methods: 
The first group in this study consisted of 40 women with PCOS and insulin resistance, whereas the second group 
consisted of 40 healthy women between the ages of 16 and 40 who were within the reproductive age range. 
Using a 5 ml medical syringe, 5 ml of blood was drawn into gelatin tubes (also known as gel tubes) on the 
second and third day of the menstrual cycle (early follicular phase) in order to perform the testing for LDL, 
HDL, cholesterol, and triglycerides. All samples were collected between October 2023 and February 2024 at 
the maternity outpatient clinics and the Gynecological and Obstetric Teaching Hospital in Karbala city. The 
samples were allowed to stand at room temperature for 15 minutes before the serum was separated and 
maintained at -20° C unless it was immediately needed. 
 

Data Analysis " 

"Statistical analysis was carried out using SPSS version 27. Categorical variables were presented as 
frequencies and percentages. Continuous variables were presented as (Means ± SD). Pearson Chi-Square test 
and Fisher's Exact test were used to find the association between categorical variables. A p-value of ≤ 0.05 was 
considered as significant. 
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Results 
Table1:  Given the mean differences of lipid profile including (LDL, HDL,triglyceride andcholesterol) 

according to  the study group including (polycystic ovarian syndrome with insulin resistance, control group). " 

"Table (1) The mean differences of lipid profile according to study group (N=80) " 

*P value ≤ 0.05 was significant.  " 
Table 2: The mean differences of lipid profile including (LDL, HDL, triglyceride and cholesterol) 

according to age including (< 30 years and ≥ 30 years) among patients  polycystic ovarian syndrome with insulin 
resistance. " 

"Table (2) The mean differences of lipid profile according to age among patients  polycystic 
ovarian syndrome with insulin resistance (N=40) " 

Lipid profile Study group N Mean ± SD P-value 

LDL (mg/dl) Polycystic ovarian 
syndrome and Insulin 
resistance 

40 105.20 ± 
22.94 

<0.001* 

Control group 40 75.10 ± 
21.95 

HDL (mg/dl) Polycystic ovarian 
syndrome and Insulin 
resistance 

40 43.11 ± 
12.95 

<0.001* 

Control group 40 53.35 ± 
10.49 

Triglyceride 
(mg/dl) 

Polycystic ovarian 
syndrome and insulin 
resistance 

40 144.48 ± 
75.61 

<0.001* 

Control group 40 89.80 ± 
29.58 

Cholesterol 
(mg/dl) 

Polycystic ovarian 
syndrome and insulin 
resistance 

40 176.31 ± 29.96 <0.001* 

Control group 40 146.29 ± 25.04 

Lipid profile Age (years) N Mean ± SD P-value 

LDL (mg/dl) <30 29 99.67 ± 23.85 0.011* 

≥ 30 11 119.76 ± 11.76 

HDL (mg/dl) <30 29 43.65 ± 14.90 0.677 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 3 

 www.healthinformaticsjournal.com 

Open Access 

 
 

 
 
 
  
 

 

4451 

*P value ≤ 0.05 was significant.  " 
 
"Figure (1) shows distribution of patients polycystic ovarian syndrome with insulin resistance according 

to body mass index (kg/m2) including (normal (18.5-24.9), overweight (25-29.9) and obese (≥ 30)). Normal 
body mass index was represented in (N=10, 25.0%) of patients, overweight represent (N=12, 30.0%) of patients 
and less than half of patients (N=18, 45.0%) presented with obesity. Mean body mass index of patients was 
(29.93 ± 5.64) kg/m2. " 

 

"Figure (1) Distribution of patients with polycystic ovarian syndrome with insulin resistance 
according to body mass index (kg/m2) " 
 

Discussion 

The most prevalent endocrine disorder in women of reproductive age is commonly acknowledged to be 
polycystic ovarian syndrome (PCOS), which can also cause dyslipidemia, hyperandrogenism, 
hyperinsulinemia, oxidative stress, and infertility. It is now understood that dyslipidemia contributes 
significantly to the emergence of PCOS(7).The presented study shows an increase in cholesterol, triglycerides, 
and bad cholesterol (LDL) and a decrease in good cholesterol (HDL) in women  patients compared to the control 

≥ 30 11 41.70 ± 5.39 

Triglyceride(mg/
dl) 

<30 29 131.95 ± 79.05 0.089 

≥ 30 11 177.52 ± 56.05 

Cholesterol 
(mg/dl) 

<30 29 168.47 ± 28.64 0.006* 

≥ 30 11 196.97 ± 23.58 
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group, as shown in Table (1). These results are consistent with earlier research that was published and revealed 
dyslipidemia patterns (10-13). A recent study showed that mild hypercholesterolemia is typically observed in 
women with PCOS (14). A recent animal study indicated that feeding prepubertal rats a high-fat diet caused 
metabolic and ovarian changes that are typically seen in PCOS, which raises the possibility that hyperlipidemia 
may have an effect on the hormonal profile (15). Oocyte quality and early embryo growth are clearly impacted 
by obesity, which is brought on by apoptosis, mitochondrial malfunction, and endoplasmic reticulum stress 
brought on by lipotoxicity(16).According to Shaman A. A. et al.'s findings on lipid profiles based on androgen 
levels(17), androgens may be a key factor in hyperlipidemia. However, recent research has indicated that 
hypomethylated genes involved in the synthesis of lipids and steroids may encourage the manufacture of 
androgen and other steroid hormones, which may help to partially explain the causes of hyperandrogenism in 
PCOS (18). According to these research, hyperandrogenism is a significant contributor to lipid abnormalities, 
whereas alterations in lipid-related genes favor the development of hyperandrogenism. In comparison to women 
with PCOS and normal cholesterol levels, those with mild hypercholesterolemia have higher body mass indexes 
(BMIs), fasting insulin levels, and IR levels (14)."Dyslipidemia was found to be considerably more common in 
PCOS and insulin resistance patients in the current investigation. A significant amount of free fatty acids are 
released from adipose tissues into the systemic circulation as a result of insulin resistance, which inhibits the 
capacity of insulin to control lipolysis (12).The American College of Obstetricians and Gynecologists and the 
Androgen Excess and PCOS Society both advise that all PCOS patients undergo a thorough fasting lipid and 
lipoprotein evaluation as part of their cardiovascular risk assessment (11, 12, 19, 20). Since LDL-C is the lipoprotein 
biomolecule that causes atherosclerosis the most, it continues to be the main target (11, 12, 21, 22). After the 
examination of PCOS patients for dyslipidemia, Patients with normal fasting lipid profiles will need to be 
evaluated again in two years, or little period of time  if there has been an increase in body weight(11, 12)." 

"In the present study, The group of polycystic ovaries and insulin resistance patients was divided into 
two groups according to age (<30years and ≥ 30  years), showed that the results of patients ≥ 30 years old a 
significant increased the levels of both LDL, Cholesterol,No significant value was found in Triglycerides,HDL, 
as shown in Tables (2), The condition of women with PCOS might change with age (23).The prevalence of PCOS 
appears to decline with aging as the diagnostic criteria for PCOS may diminish or even normalize during the 
reproductive lifetime (24). The most significant characteristics of PCOS  are irregular menstrual cycles, 
polycystic ovary morphology, and hyperandrogenism, which may alter by age, It is unknown how long has 
passed since the onset of a specific symptom before the disease has appeared (25). In other several studies, it has 
been shown Triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and total cholesterol (TC) were 
found to rise with aging in PCOS-affected women(26-28). " 

The prevalence of obesity among women worldwide has increased 2.5-fold from 6% to 15% over the 
past 40 years. Over a same period, there has been a corresponding rise in the prevalence of co-morbidities 
associated with obesity, of which there are more than 50 and which together represent a significant burden on 
both global health and socioeconomic development. Insulin resistance, which results from weight increase, 
compensatory hyperinsulinaemia, and the associated metabolic dysfunction are major mediators in the 
development of many obesity-related diseases. The metabolic syndrome's symptoms, such as type 2 diabetes 
(T2D), dyslipidaemia, hypertension, and obesity-related cancers such endometrial carcinoma, as well polycystic 
ovarian syndrome. Usually throughout adolescence, weight increase causes PCOS to become clinically evident 
(29). And in the patients’ group, the dominant characteristic was obesity by 45%, as shown in Figure(3.3), This 
is a common finding among women with the syndrome, according to many studies that confirmed the current 
study findings (30-32). 
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