
International Journal of Diabetes and Endocrinology 

2025, Vol. 10, No. 2, pp. 37-44 

https://doi.org/10.11648/j.ijde.20251002.12  

 

 

*Corresponding author:  

Received: 18 March 2025; Accepted: 31 March 2025; Published: 28 April 2025 

 

Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed 

under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which 

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited. 
 

 

Research Article 

Role of Tirzepatide in Obesity Management Among Women 

with Polycystic Ovary Syndrome 

Jannatul Ferdous
1, * 

, Muhammad Mobarock Hossain
2 

, Mst Jakanta Faika
3 

, 

Monowara Begum
4 

, Samira Mahjabeen
5 

, Iffat Ara Jahan
6
,  

Mahira Zehreen Khan
7 

, Moktadir Mobarock Monsur Hossain
8 

 

1
Department of Gynecological Oncology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh 

2
Department of Cardiology, Uttara Adhunik Medical College Hospital, Dhaka, Bangladesh 

3
National Institute of Cancer Research and Hospital, Dhaka, Bangladesh 

4
Department of Gynecological Oncology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh 

5
Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh 

6
Department of Endocrinology, Uttara Adhunik Medical College Hospital, Dhaka, Bangladesh 

7
BS of Biochemistry and Biotechnology, North South University, Dhaka, Bangladesh 

8
Double Major in Molecular Biology Immunology and Disease and Neuroscience, University of Toronto, Toronto, 

Canada 

 

Abstract 

Introduction: Polycystic ovary syndrome (PCOS) is a common endocrine disorder in women, often associated with obesity, insulin 

resistance, and metabolic complications. Managing weight is crucial for improving PCOS symptoms and overall health. This study aimed to 

evaluate the effectiveness of Tirzepatide, a novel dual GIP/GLP-1 receptor agonist, in obesity management and symptom improvement 

among women with PCOS. Methods: This retrospective observational study was conducted in the Department of Cardiology, Uttara Adhunik 

Medical College Hospital, LabAid Cancer Hospital & Super Speciality Centre, LabAid Diagnostics Center, Uttara, Dhaka, Bangladesh, from 

July 2024 to February 2025. In this study, we included 56 women with polycystic ovary syndrome associated with obesity who were referred 

to a consultant gynecologist or cardiologist for menstrual problems, obesity, and hypertension. Result: In this study, we found that after 

treatment, there was a significant weight reduction of 9.54% (p = 0.0004), with BMI decreasing from 36.51 ± 6.14 to 32.49 ± 4.68 kg/m² (p = 

0.0002). Glycemic control improved significantly, with fasting blood sugar dropping from 6.89 ± 0.78 mg/dl to 5.57 ± 0.42 mg/dl (p < 

0.0001) and HbA1c decreased from 5.7 ± 0.6% to 4.9 ± 0.4% (p < 0.0001). PCOS symptoms showed remarkable improvement, with 

irregular menstrual cycles decreased from 85.7% to 32.1% (p < 0.0001), and ovarian cyst prevalence dropped from 89.3% to 41% (p < 

0.0001). Insulin resistance improved significantly (80.4% to 50%, p = 0.0008). The most common side effects were heartburn (42.86%), 

nausea/vomiting (39.29%), and general weakness (33.93%). Conclusion: In this study, Tirzepatide showed promising results in managing 

obesity and improving metabolic outcomes in women with PCOS. Significant weight reduction, glycemic control, and symptom 

improvement were observed in our study patients. Our study suggests that Tirzepatide could be a valuable therapeutic option for obese 

women with PCOS. 
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1. Introduction 

Polycystic ovary syndrome (PCOS) is the most common 

hormonal disorder affecting women of reproductive age. Its 

prevalence varies between 5% and 21%, depending on the 

diagnostic criteria used, and it is more common in women 

with obesity and certain ethnic backgrounds. The main 

symptoms of PCOS include high levels of androgens, irregu-

lar menstrual cycles due to ovulation issues, and ovaries with 

multiple small cysts. [1-3] According to the Rotterdam crite-

ria, a diagnosis requires at least two of these three features. 

PCOS is a leading cause of infertility due to lack of ovula-

tion and is often associated with other symptoms of excess 

androgens, such as excessive hair growth (hirsutism) and 

acne. [4] In addition, PCOS is commonly associated with 

metabolic disorders, such as obesity, insulin resistance, type-

2 diabetes (T2D), dyslipidemia, and cardiovascular dysfunc-

tion. [5, 6] Indeed, 40-90% of women with PCOS are over-

weighed or obese, and display insulin resistance, which is 

also frequently observed in lean women with PCOS, affect-

ing roughly 60%. [7, 8] Hence, women with PCOS are prone 

to T2D and cardiovascular dysfunction, increasing mortality 

risk. 

According to the Rotterdam criteria, PCOS is diagnosed 

when at least two out of three key features are present, after 

ruling out other conditions such as congenital adrenal hyper-

plasia, thyroid disorders, and hyperprolactinemia. These cri-

teria include irregular menstrual cycles, high androgen levels 

(hyperandrogenism), and enlarged ovaries (≥10 mL) with or 

without 12 or more small antral follicles (2-9 mm) in one or 

both ovaries. [9] 

Weight gain is a common issue for women with PCOS, and 

it plays a significant role in worsening reproductive symptoms. 

Obesity is closely linked to insulin resistance, which is a major 

factor in the development of PCOS. Studies have shown that 

insulin resistance is far more prevalent in obese women with 

PCOS (64%) compared to those who are not obese (20%). [10] 

Additionally, high insulin levels caused by obesity can further 

increase androgen production, exacerbating symptoms like 

irregular cycles and infertility. [11] 

There is also a direct link between weight gain and an in-

crease in adipocytes, which leads to greater aromatization of 

androgens into estrogens. This disrupts the body's hormonal 

balance by suppressing gonadotropin production, further 

contributing to infertility. In essence, obesity creates a cycle 

where hormonal imbalances increase reproductive and meta-

bolic complications in PCOS. [12] 

Although the etiology of PCOS remains unknown, the 

goal of finding an effective treatment for this metabolic dys-

function has become a challenge. In recent years, glucagon-

like peptide-1 (GLP-1) receptor agonists have garnered in-

creasing interest in the context of obesity treatment, includ-

ing among women with PCOS. These substances initially 

used mainly in the treatment of type 2 diabetes, demonstrate 

several beneficial metabolic effects, including the ability to 

reduce body weight. [13] 

The Endocrine Society guidelines recommend lifestyle 

changes and weight loss as the first step in managing PCOS. 

This includes regular physical activity, a balanced diet, and 

behavioral modifications to support long-term health. [14] 

PCOS treatment primarily focuses on addressing infertility 

due to lack of ovulation and managing symptoms related to 

high androgen levels, which often require long-term therapy. 

This approach helps alleviate common PCOS-related issues, 

such as irregular periods, acne, excessive hair growth (hir-

sutism), and obesity. [15] In addition to lifestyle changes, 

medications like liraglutide, metformin, and orlistat are often 

prescribed to help regulate metabolism and hormone levels. 

[16] 

The paradigm for treatment is evolving as women around 

the world deal with various PCOS-related problems. New 

researches suggest that targeting the glucagon-like peptide-1 

receptor (GLP-1R) could be a promising approach. Tir-

zepatide, a dual GLP-1, and glucose-dependent insulino-

tropic peptide (GIP) receptor agonist often referred to as a 

"twincretin" is emerging as a potential therapy for obesity 

and insulin resistance in women with PCOS. [17] Given its 

ability to tackle key metabolic features of the condition, Tir-

zepatide may play a significant role in future PCOS man-

agement. [18] 

Therefore, in this study, we aimed to evaluate the effec-

tiveness of Tirzepatide, a novel dual GIP/GLP-1 receptor 

agonist, in obesity management and symptom improvement 

among women with PCOS. 

2. Methodology & Materials 

This retrospective observational study was conducted in the 

Department of Cardiology, Uttara Adhunik Medical College 

Hospital, LabAid Cancer Hospital & Super Speciality Centre, 

LabAid Diagnostics Center, Uttara, Dhaka, Bangladesh from 

June 2024 to February 2025. In this study, we included 56 

women with polycystic ovary syndrome associated with obesi-

ty who were referred to a consultant gynecologist or cardiolo-
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gist for menstrual problems, obesity, and hypertension. 

These are the following criteria to be eligible for enroll-

ment as our study participants: a) Women aged above 18 

years; b)Women with polycystic ovary syndrome; c) Women 

with obesity; d) Women with Body Mass Index (BMI) ≥30 

kg/m² (or ≥27 kg/m² with obesity-related comorbidities) 

were included in the study and a) Women with pregnancy; b) 

Women showing any known allergic reaction to study drug; 

c) Women with any history of acute illness (e.g., renal or 

pancreatic diseases, ischemic heart disease, asthma etc.); d) 

Women who were unwilling to participate were excluded 

from our study. 

Drug Dosage: Patients received a Tirzepatide injection as 

follows: 2.5 mg pre-filled syringe once weekly for 4 weeks, 

followed by a 5 mg pre-filled syringe once weekly for anoth-

er 4 weeks. Finally, a 7.5 mg pre-filled syringe will be con-

tinued once weekly until the end of treatment. 

Data Collection: Informed verbal consent was taken from 

the patients. Baseline Characteristics like age, comorbidities, 

and medication history were collected from case records of 

each patient, and the data of BMI, HbA1c, Fasting blood 

sugar (FBS), SGPT were collected from the blood test report 

and USG reports of ovarian cysts if any were also collected 

from the patient. The percentage change in body weight from 

baseline, reduction in HbA1c levels, changes in FBS, PCOS 

symptoms improvement, adverse effects, and patients’ satis-

faction levels after treatment were evaluated. 

Statistical Analysis: All data were recorded systematically 

in preformed data collection form. Quantitative data was 

expressed as mean and standard deviation; qualitative data 

was expressed as frequency distribution and percentage. The 

data were analyzed using the t-test, and chi-square (X2) test. 

A p-value <0.05 was considered as significant. Statistical 

analysis was performed by using SPSS 22 (Statistical Pack-

age for Social Sciences) for Windows version 10. The study 

was approved by the ethical review committee of Uttara 

Adhunik Medical College Hospital, Dhaka, Bangladesh. 

3. Results 

Table 1. Baseline characteristics of our study subjects. 

Baseline N=56 P (%) 

Mean age (years) 29.73 ± 8.24 

Mean Height (cm) 152.34 ± 1.79 

Mean Weight (kg) 86.80±12.74 

BMI (kg/m2) 36.51 ± 6.14 

Baseline N=56 P (%) 

SGPT (U/L) 46.41 ± 26.74 

Obesity stage  

Class I (30 to 34.9 kg/m2) 17 30.36 

Class II (35 to 39.9 kg/m2) 28 50.00 

Class III (≥40 kg/m2) 11 19.64 

Comorbidities   

Hypertension 22 39.29 

DM 19 33.93 

Hypothyroidism 17 30.36 

Dyslipidemia 12 21.43 

DM duration   

≤5 years 7 36.84 

>5 years 12 63.16 

PCOS duration (years) 2.32 ± 1.14 

Physical activity   

Sedentary 19 33.93 

Moderate 21 37.50 

Active 16 28.57 

Table 1 shows that the mean age of the participants was 

29.73 ±8.24 years. The mean weight was 84.80±12.74 kg. 

The mean BMI of patients was 36.51 ± 6.14 kg/m². Obesity 

classification shows that most participants fall into Class II 

obesity (50%), followed by Class I (30.36%) and Class III 

(19.64%). The mean SGPT level was 46.41 ± 26.74 U/L. 

Regarding comorbidities, 39.29% had hypertension, 33.93% 

had DM, 30.36% had hypothyroidism, and 21.43% had 

dyslipidemia. Most individuals (63.16%) had DM for over 

five years. The mean PCOS duration among patients was 

2.32 ± 1.14 years. 

Figure 1 shows that of all PCOS symptoms, irregular men-

strual cycles were common, affecting about 85.7% of them, 

with periods often skipping months or being unusually heavy 

or light. Around 67.9% struggled with persistent cystic acne. 

Insulin resistance was present in 80.4%, 90% had ovarian 

cysts detected through ultrasound. Dark, velvety patches of 

skin (acanthosis nigricans) were seen in 50%. Mental health 

was also a significant concern, with 71.4% experiencing de-

pression or anxiety, followed by fatigue affecting 62.5%, and 

57.1% suffering from sleep apnea. 
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Figure 1. Distribution of study patients by PCOS symptoms. 

Table 2. Distribution of our study subjects by their treatment outcome. 

Weight loss Before treatment After treatment P-value 

Weight (kg) 84.80±12.74 76.71 ± 10.84 0.0004 

BMI (kg/m²) 36.51 ± 6.14 32.49 ± 4.68 0.0002 

(%) Change in weight 9.54%  

Glycemic control parameters    

Fasting Blood Sugar (mg/dl) 6.89 ± 0.78 5.57± 0.42 < 0.0001 

HbA1c (%) 5.7 ± 0.6 4.9 ± 0.4 < 0.0001 

PCOS symptoms improvement    

Irregular Menstrual Cycles 48 85.7% 18 32.1% < 0.0001 

Acne 38 67.9% 19 33.9% 0.0003 

Weight Gain/Difficulty Losing Weight 56 100% 9 16% < 0.0001 

Insulin Resistance 45 80.4% 28 50% 0.0008 

Presence of Ovarian Cysts 50 89.3% 23 41% < 0.0001 

Dark Patches on Skin (Acanthosis Nigricans) 28 50.0% 12 21.4% 0.0017 

Depression/Anxiety 40 71.4% 22 39.3% 0.0007 

Fatigue 35 62.5% 24 42.9% 0.038 

Sleep apnea 32 57.1% 18 32.1% 0.0081 

 

Table 2 shows that the mean weight decreased from 84.80 

± 12.74 kg to 76.71 ± 10.84 kg, reflecting a 9.54% reduction 

in body weight (p = 0.0004). BMI also showed a notable 

decline from 36.51 ± 6.14 kg/m² to 32.49 ± 4.68 kg/m² (p = 

0.0002). Glycemic control improved significantly, with fast-

ing blood sugar levels dropping from 6.89 ± 0.78 mg/dl to 

5.57 ± 0.42 mg/dl (p < 0.0001) and HbA1c levels reducing 

from 5.7 ± 0.6% to 4.9 ± 0.4% (p < 0.0001). There were also 

remarkable improvements in PCOS symptoms. The preva-

lence of irregular menstrual cycles dropped from 85.7% to 

http://www.sciencepg.com/journal/ijde


International Journal of Diabetes and Endocrinology http://www.sciencepg.com/journal/ijde 

 

41 

32.1% (p < 0.0001). Insulin resistance improved notably, 

dropping from 80.4% to 50% (p = 0.0008), and the presence 

of ovarian cysts decreased from 89.3% to 41% (p < 0.0001). 

Depression and anxiety levels dropped from 71.4% to 39.3% 

(p = 0.0007). Lastly, sleep apnea prevalence significantly 

dropped from 57.1% to 32.1% (p = 0.0081). 

Table 3. Distribution of our study subjects by adverse effects and 

their satisfaction level after treatment. 

Adverse effects N=56 P (%) 

Heartburn 24 42.86 

Nausea /Vomiting 22 39.29 

General weakness 19 33.93 

Itching at the injection site 16 28.57 

Feeling feverish on 1st day of injection 8 14.29 

Anorexia 6 10.71 

Loose motion 5 8.93 

Abdominal pain 3 5.36 

Body ache 3 5.36 

Increased SGPT 6 10.71 

Satisfaction level   

Satisfied 47 83.93 

Dissatisfied 9 16.07 

Table 3 shows that the most common side effect was 

heartburn (42.86%), followed by nausea and vomiting 

(39.29%), general weakness (33.93%), and itching at the 

injection site, affecting 28.57%, while 14.29% reported feel-

ing feverish on the first day of injection. Anorexia was noted 

in 10.71%, loose motion was reported in 8.93%, and only 3 

women (5.36%) experienced both abdominal pain and body 

ache. Increased SGPT was observed in 6 women (10.71%). 

Out of 56 women, 47 (83.93%) reported satisfaction with the 

results, indicating significant improvements in their PCOS 

symptoms and weight management. 

4. Discussion 

Polycystic ovary syndrome (PCOS) is a complex endo-

crine disorder with metabolic and reproductive consequenc-

es. As seen in the study data, obesity is a common factor 

among women with PCOS, with the majority classified as 

having Class II obesity (50%). This aligns with previous 

research indicating that obesity is a key contributor to insulin 

resistance, hyperandrogenism, and reproductive dysfunction 

in PCOS patients. [19] Notably, a significant proportion of 

participants had comorbidities such as hypertension 

(39.29%), diabetes mellitus (DM) (33.93%), hypothyroidism 

(30.36%), and dyslipidemia (21.43%), reinforcing the idea 

that PCOS is associated with a higher risk of metabolic dis-

orders. [20] 

Lifestyle interventions, including dietary modifications 

and physical activity, remain the first-line approach for man-

aging obesity in PCOS patients. [21] A healthy diet not only 

facilitates weight loss but also improves insulin sensitivity, 

regulates menstrual cycles, and lowers androgen levels. [22] 

However, dietary interventions alone have not been shown to 

effectively treat biochemical hyperandrogenism. [23] The 

key to successful dietary management is creating a sustained 

caloric deficit rather than following a specific diet. [24] Ex-

ercise has also proven beneficial in improving metabolic 

health in women with PCOS. A randomized controlled trial 

involving 130 morbidly obese PCOS women found that ex-

ercise significantly reduced waist circumference and liver fat 

mass compared to a control group. [25] However, excessive 

or strenuous physical activity should be approached with 

caution, as it may trigger platelet activation and cardiovascu-

lar stress. [26] Mental well-being plays a crucial role in ad-

herence to lifestyle interventions. Depression (71.4%) and 

anxiety (42.9%) were prevalent among participants but im-

proved significantly following weight loss (p = 0.0007). 

However, lifestyle changes remain challenging to implement 

and maintain, leading to low adherence rates among PCOS 

patients enrolled in lifestyle intervention programs. [27] 

Given the challenges of weight management in PCOS, 

pharmacological agents such as GLP-1 receptor (GLP-1R) 

agonists, including liraglutide and Tirzepatide, are gaining 

traction as therapeutic options. A newly FDA-approved drug 

named Tirzepatide, a dual GLP-1R, and glucose-dependent 

insulinotropic peptide (GIP) receptor agonist, has shown 

potential in addressing PCOS-related obesity and insulin 

resistance. [28] This "twincretin" mimics the action of both 

GLP-1 and GIP, enhancing metabolic benefits compared to 

GLP-1R agonists alone. [29] Tirzepatide’s structure, which 

includes a fatty-acid component, extends its half-life, allow-

ing for once-weekly dosing and improving patient compli-

ance. [30, 31] GLP-1R agonists play a significant role in 

lipid metabolism, reducing triglyceride and cholesterol levels 

while modulating adipocyte function. [32, 33] By inhibiting 

fatty acid synthase and inducing phosphorylation of key tran-

scription factors, these agents prevent excessive fat accumu-

lation and promote metabolic balance. [34] 

Oxidative stress is another major contributor to PCOS 

pathophysiology, with research indicating a strong link be-

tween oxidative stress, insulin resistance, and cardiovascular 

disease risk. Women with PCOS have been found to have a 

19% higher likelihood of developing cardiovascular disease 

compared to non-PCOS individuals. Lower levels of antioxi-

dants, such as glutathione, have also been reported in these 

women. [35, 36] 

The study highlights the importance of weight manage-

ment in PCOS treatment. Participants who achieved an aver-
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age weight loss of 9.54% showed significant improvements 

in metabolic and reproductive parameters. The mean BMI 

decreased from 36.51 kg/m² to 32.49 kg/m² (p = 0.0002), and 

glycemic control improved, as evidenced by reductions in 

fasting blood sugar (from 6.89 mg/dl to 5.57 mg/dl, p < 

0.0001) and HbA1c levels (from 5.7% to 4.9%, p < 0.0001). 

These findings support the Endocrine Society's recommenda-

tion that women with PCOS should aim for a 5-10% weight 

loss to experience clinical benefits. [24] 

Additionally, PCOS symptoms showed remarkable im-

provements following weight loss. The prevalence of irregu-

lar menstrual cycles dropped from 85.7% to 32.1% (p < 

0.0001), and hirsutism decreased from 75.0% to 37.5% (p = 

0.0001). The presence of ovarian cysts also significantly 

declined (from 89.3% to 41%, p < 0.0001), suggesting that 

weight loss may contribute to the normalization of ovarian 

function. 

Despite their benefits, GLP-1R agonists can cause gas-

trointestinal side effects, including nausea (39.29%), vomit-

ing, diarrhea, constipation, and abdominal pain. [37] Injec-

tion site reactions, such as pruritus and erythema, have also 

been reported. [38, 39] Additionally, GLP-1R agonists are 

contraindicated in patients with gastroparesis, inflammatory 

bowel disease, and a history of pancreatitis. [39] Similarly, 

the present study also found side effects like heartburn 

(42.86%), followed by nausea and vomiting (39.29%), gen-

eral weakness (33.93%), and itching at the injection site 

(28.57%) and 14.29% reported feeling feverish on the first 

day of injection. 

The findings from this study show that dual agonists like 

Tirzepatide offer promising therapeutic options for managing 

obesity and insulin resistance in PCOS women as well as 

improving their symptoms. 

5. Limitations of the Study 

This study took a small sample size due to the short study 

period, so it does not represent the whole community.After 

evaluating those patients, follow up was not performed in all 

patients and it was not possible to know other possible inter-

ference that may happen in the long term with these patients 

within this period of time. 

6. Conclusion and Recommendations 

This study found that Tirzepatide has a promising role in 

managing obesity in women with PCOS. The treatment led 

to notable weight loss, improved glycemic control, and re-

duced insulin resistance. Additionally, significant improve-

ments were observed in irregular menstrual cycles and ovari-

an cysts, contributing to better reproductive health outcomes. 

Tirzepatide effectively improves insulin sensitivity, normal-

izes glucose levels, prevents type 2 diabetes, and regulates 

menstrual cycles. It is considered a safe medication for 

PCOS, particularly for managing weight gain, insulin re-

sistance, and metabolic imbalances with a low risk of severe 

side effects. 

So further study with a prospective and longitudinal study 

design including a larger sample size needs to be done to 

evaluate its safety, sustained effectiveness, and potential im-

pact on fertility in women with PCOS. 

Abbreviations 

PCOS Polycystic Ovary Syndrome 

Ethical Approval 

This study was approved by the ethical review committee. 

Author Contributions 

Jannatul Ferdous: Conceptualization, Data curation, 

Formal Analysis, Funding acquisition, Investigation, Meth-

odology, Project administration, Resources, Software, Su-

pervision, Validation, Visualization, Writing – original draft, 

Writing – review & editing 

Muhammad Mobarock Hossain: Funding acquisition, 

Project administration, Resources, Software, Validation, Vis-

ualization, Writing – review & editing 

Mst Jakanta Faika: Investigation, Methodology, Soft-

ware, Validation, Visualization, Writing – review & editing 

Monowara Begum: Formal Analysis, Investigation, 

Methodology, Resources, Software, Validation, Visualization 

Samira Mahjabeen: Investigation, Validation, Writing – 

review & editing 

Iffat Ara Jahan: Methodology, Resources, Software 

Mahira Zehreen Khan: Formal Analysis, Resources, Val-

idation 

Moktadir Mobarock Monsur Hossain: Data curation 

Funding 

Thanks to Aristopharma Limited, for giving partial finan-

cial support to continue the study. 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Wang R, Li W, Bordewijk EM, Legro RS, Zhang H, Wu X, et 

al. First-line ovulation induction for polycystic ovary syn-

drome: an individual participant data meta-analysis. Hum Re-

prod Update. 2019; 25(5): 717-32. 

http://www.sciencepg.com/journal/ijde


International Journal of Diabetes and Endocrinology http://www.sciencepg.com/journal/ijde 

 

43 

[2] Kakoly NS, Earnest A, Teede HJ, Moran LJ, Joham AE. Eth-

nicity, obesity and the prevalence of impaired glucose toler-

ance and type 2 diabetes in PCOS: a systematic review and 

meta-regression. Hum Reprod Update. 2018; 24(4): 455-67. 

[3] Ding T, Hardiman PJ, Petersen I, Wang FF, Qu F, Baio G. 

The prevalence of polycystic ovary syndrome in reproductive-

aged women of different ethnicity: a systematic review and 

meta-analysis. Oncotarget. 2017; 8(56): 96351-8. 

[4] Franks S. Assessment and management of anovulatory infer-

tility in polycystic ovary syndrome. Endocrinol Metab Clin 

North Am. 2003; 32(3): 639-51. 

[5] Sanchez-Garrido MA, Tena-Sempere M. Metabolic dysfunc-

tion in polycystic ovary syndrome: pathogenic role of andro-

gen excess and potential therapeutic strategies. Mol Metab. 

2020; 35: 100937. 

[6] Gilbert EW, Tay CT, Hiam DS, Teede HJ, Moran LJ. Comor-

bidities and complications of polycystic ovary syndrome: an 

overview of systematic reviews. Clin Endocrinol. 2018; 89(6): 

683-99. 

[7] Barber TM, Franks S. Obesity and polycystic ovary syndrome. 

Clin Endocrinol. 2021; 95(4): 531-41. 

[8] Tosi F, Bonora E, Moghetti P. Insulin resistance in a large 

cohort of women with polycystic ovary syndrome: a compari-

son between euglycaemic-hyperinsulinaemic clamp and sur-

rogate indexes. Hum Reprod. 2017; 32(12): 2515-21. 

[9] Smet ME, McLennan A. Rotterdam criteria, the end. Austral-

as J Ultrasound Med. 2018; 21(2): 59-60. 

[10] Legro RS, Castracane VD, Kauffman RP. Detecting insulin 

resistance in polycystic ovary syndrome: purposes and pitfalls. 

Obstet Gynecol Surv. 2004; 59(2): 141-54. 

[11] Barber TM, Hanson P, Weickert MO, Franks S. Obesity and 

polycystic ovary syndrome: implications for pathogenesis and 

novel management strategies. Clin Med Insights Reprod 

Health. 2019; 13: 1179558119874042. 

[12] Cena H, Chiovato L, Nappi RE. Obesity, polycystic ovary 

syndrome, and infertility: a new avenue for GLP-1 receptor 

agonists. J Clin Endocrinol Metab. 2020; 105(8): e2695-

e2709. 

[13] Drucker DJ. GLP-1 physiology informs the pharmacotherapy 

of obesity. Mol Metab. 2022; 57: 101351. 

[14] Teede HJ, Misso ML, Costello MF, Dokras A, Laven J, Mo-

ran L, et al. Recommendations from the international evi-

dence-based guideline for the assessment and management of 

polycystic ovary syndrome. Hum Reprod. 2018; 33(9): 1602-

18. 

[15] Joshi M, Shankar R, Pathak K, Yadav R. Polycystic ovarian 

syndrome: a review covering phytoconstituents for its outstrip 

management. Pharmacol Res Mod Chin Med. 2021; 1: 

100011. 

[16] Fraison E, Kostova E, Moran LJ, Bilal S, Ee CC, Venetis C, 

et al. Metformin versus the combined oral contraceptive pill 

for hirsutism, acne, and menstrual pattern in polycystic ovary 

syndrome. Cochrane Database Syst Rev. 2020; 8: Cd005552. 

[17] Chavda VP, Ajabiya J, Teli D, Bojarska J, Apostolopoulos 

V. Tirzepatide, a new era of dual-targeted treatment for dia-

betes and obesity: a mini-review. Molecules. 2022; 27(14): 

4315. 

[18] Sloop KW, Briere DA, Emmerson PJ, Willard FS. Beyond 

glucagon-like peptide-1: is G-protein coupled receptor 

polypharmacology the path forward to treating metabolic dis-

eases? ACS Pharm Transl Sci. 2018; 1(1): 3-11. 

[19] Torpy JM, Lynm C, Glass RM. Polycystic ovary syndrome. 

JAMA. 2007; 297(5): 554. 

[20] Rosenfield RL, Ehrmann DA. The pathogenesis of polycystic 

ovary syndrome (PCOS): the hypothesis of PCOS as func-

tional ovarian hyperandrogenism revisited. Endocr Rev. 2016; 

37(5): 467-520. 

[21] Kim CH, Lee SH. Effectiveness of lifestyle modification in 

polycystic ovary syndrome patients with obesity: a systematic 

review and meta-analysis. Life. 2022; 12(3): 308. 

[22] Papavasiliou K, Papakonstantinou E. Nutritional support and 

dietary interventions for women with polycystic ovary syn-

drome. Nutr Diet Suppl. 2017; 9: 63-85. 

[23] Wong JM, Gallagher M, Gooding H, Feldman HA, Gordon 

CM, Ludwig DS, et al. A randomized pilot study of dietary 

treatments for polycystic ovary syndrome in adolescents. Pe-

diatr Obes. 2016; 11(3): 210-20. 

[24] Norman RJ, Teede HJ. A new evidence-based guideline for 

assessment and management of polycystic ovary syndrome. 

Med J Aust. 2018; 209(7): 299-300. 

[25] Moran LJ, Hutchison SK, Norman RJ, Teede HJ. Lifestyle 

changes in women with polycystic ovary syndrome. Cochrane 

Database Syst Rev. 2011; 7: Cd007506. 

[26] Patel S. Polycystic ovary syndrome (PCOS), an inflammatory, 

systemic, lifestyle endocrinopathy. J Steroid Biochem Mol 

Biol. 2018; 182: 27-36. 

[27] Domecq JP, Prutsky G, Mullan RJ, Hazem A, Sundaresh V, 

Elamin MB, et al. Lifestyle modification programs in poly-

cystic ovary syndrome: systematic review and meta-analysis. 

J Clin Endocrinol Metab. 2013; 98(12): 4655-63. 

[28] FDA. FDA approves novel, dual-targeted treatment for type 2 

diabetes [Internet]. 2022 [cited 2024 Aug 8]. Available from: 

https://www.fda.gov/news-events/press-announcements/fda-

approves-novel-dual-targeted-treatment-type-2-diabetes 

[29] Coskun T, Sloop KW, Loghin C, Alsina-Fernandez J, Urva S, 

Bokvist KB, et al. LY3298176, a novel dual GIP and GLP-1 

receptor agonist for the treatment of type 2 diabetes mellitus: 

from discovery to clinical proof of concept. Mol Metab. 2018; 

18: 3-14. 

[30] Willard FS, Douros JD, Gabe MB, Showalter AD, Wainscott 

DB, Suter TM, et al. Tirzepatide is an imbalanced and biased 

dual GIP and GLP-1 receptor agonist. JCI Insight. 2020; 

5(17): e140532. 

http://www.sciencepg.com/journal/ijde


International Journal of Diabetes and Endocrinology http://www.sciencepg.com/journal/ijde 

 

44 

[31] Østergaard S, Paulsson JF, Kofoed J, Zosel F, Olsen J, 

Jeppesen CB, et al. The effect of fatty diacid acylation of hu-

man PYY3-36 on Y2 receptor potency and half-life in mini-

pigs. Sci Rep. 2021; 11: 21179. 

[32] Bednarz K, Kowalczyk K, Cwynar M, Czapla D, Czarkowski 

W, Kmita D, et al. The role of GLP-1 receptor agonists in in-

sulin resistance with concomitant obesity treatment in poly-

cystic ovary syndrome. Int J Mol Sci. 2022; 23(8): 4334. 

[33] Zhao L, Zhu C, Lu M, Chen C, Nie X, Abudukerimu B, et al. 

The key role of a glucagon-like peptide-1 receptor agonist in 

body fat redistribution. J Endocrinol. 2019; 240(3): 271-86. 

[34] Chen J, Zhao H, Ma X, Zhang Y, Lu S, Wang Y, et al. GLP-

1/GLP-1R signaling in regulation of adipocyte differentiation 

and lipogenesis. Cell Physiol Biochem. 2017; 42(3): 1165-76. 

[35] Sulaiman MA, Al-Farsi YM, Al-Khaduri MM, Saleh J, Waly 

MI. Polycystic ovarian syndrome is linked to increased oxida-

tive stress in Omani women. Int J Womens Health. 2018; 10: 

763-71. 

[36] Antipolis S. Young women with polycystic ovary syndrome 

have raised risk of heart disease [Internet]. European Society 

of Cardiology; 2022 Aug 6 [cited 2024 Aug 6]. Available 

from: https://www.escardio.org/The-ESC/Press-Office/Press-

releases/Young-women-with-polycystic-ovary-syndrome-

have-raised-risk-of-heart-disease 

[37] Sun F, Chai S, Yu K, Quan X, Yang Z, Wu S, et al. Gastroin-

testinal adverse events of glucagon-like peptide-1 receptor 

agonists in patients with type 2 diabetes: A systematic review 

and network meta-analysis. Diabetes Technol Ther. 2015; 

17(1): 35-42. 

[38] Garber AJ. Long-acting glucagon-like peptide 1 receptor ago-

nists: A review of their efficacy and tolerability. Diabetes 

Care. 2011; 34(Suppl 2): S279-84. 

[39] Collins L, Costello RA. Glucagon-like peptide-1 receptor 

agonists. In: StatPearls [Internet]. Tampa, FL: StatPearls Pub-

lishing; 2022. 

 

http://www.sciencepg.com/journal/ijde

