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Abstract  Original Research Article 
 

Introduction: In women of reproductive age, PCOS is a prevalent endocrine illness characterized by irregular 

menstrual cycles, many tiny ovarian cysts, and high levels of androgens. Insulin resistance is one of the leading causes 

of PCOS. Insulin sensitizers can help increase cells' sensitivity to insulin, allowing them to respond more effectively to 

insulin and transport glucose into the cells. Aim of the Study: The study's objective was to evaluate how PCOS women 

used insulin sensitizer as an ovulation inducer. Methods: This was a prospective, observational, cross-sectional 

research at the Manikganj 250 Bedded Sadar hospital, Dhaka, Bangladesh. The study duration was 1 year, from 

January 2022 to December 2022. During this period, 100 patients with PCOS were selected following the inclusion 

and exclusion criteria for their participation in this study. Result: The study population consisted of young individuals 

with a mean age of 24.91 years, a moderate-to-high body mass index of 26.79 kg/m2, a moderate waist-to-hip ratio of 

0.82, high fasting insulin level of 21.00 µIU/mL, high insulin area under the curve (AUC) of 308.32, moderate 

luteinizing hormone (LH) level of 10.90 mIU/mL, moderate follicle-stimulating hormone (FSH) level of 5.43 

mIU/mL, a high LH:FSH ratio of 2.02, and moderate free testosterone level of 2.72 pg/mL. After 4 months of 

treatment with metformin, 80% of the participants had ovulation induction, with 33% having at least one ovulation, 

25% having 2 ovulations, and 6% having 4 ovulations. After continuous treatment with metformin for 16 weeks, the 

study population had a mean body mass index of 26.22 kg/m2, a moderate waist-to-hip ratio of 0.81, low fasting 

insulin level of 10.55 µIU/mL, low insulin area under the curve (AUC) of 183.00, low to moderate luteinizing 

hormone (LH) level of 5.32 mIU/mL, moderate follicle- stimulating hormone (FSH) level of 4.80 mIU/mL, a low 

LH:FSH ratio of 1.10, and low free testosterone level of 1.33 pg/mL. Comparing the mean ± SD values between pre-

treatment and post-treatment findings, it was observed that all mean values had decreased and the difference was most 

significant in terms of fasting insulin levels, AUC insulin levels, luteinizing hormone (LH) levels, LH:FSH ratio and in 

free testosterone levels. These findings suggest that metformin can effectively induce ovulation and improve related 

symptoms in individuals with PCOS. Conclusion: The study found that metformin, an insulin sensitizer, effectively 

induced ovulation in 80% of women with PCOS over a 4-month treatment period. Additionally, metformin improved 

other related symptoms such as insulin resistance, androgen levels and menstrual regularity. The study supports insulin 

sensitizers as a treatment option for PCOS. 
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INTRODUCTION 
Polycystic ovarian syndrome (PCOS) is a 

typical hormonal condition among women of 

reproductive age [1, 2]. High amounts of male 

hormones, irregular periods, and problems conceiving 

are some of its defining characteristics. Insulin 

resistance, a disorder in which the body's cells do not 

respond to insulin as intended and cause high blood 

sugar levels, is frequently present in PCOS patients [ 3–

5]. Up to 10% of women of reproductive age are 
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affected with PCOS, which is a worldwide health 

problem. It raises the possibility of type 2 diabetes, 

heart disease, and numerous cancers in addition to 

being the primary cause of female infertility [6, 7]. 

There are various treatment options for PCOS, 

including lifestyle modifications such as weight loss, 

exercise, and a healthy diet [8–10]. In cases where these 

measures are insufficient to regulate menstrual cycles 

and promote ovulation, medications may be used [10]. 

Insulin sensitizers increase the body's sensitivity to 

insulin, which controls blood sugar levels. They are 

often used to treat conditions such as diabetes and 

PCOS [11, 12]. 

 

Common insulin sensitizer agents include 

metformin, pioglitazone, and rosiglitazone. These 

medications work by increasing the uptake of glucose 

by the body's cells; this can enhance insulin sensitivity 

and reduce blood sugar levels. Insulin sensitizer agents 

may be used to induce ovulation in patients with PCOS. 

Ovulation induction stimulates the ovaries to release an 

egg and is often used to help patients with PCOS get 

pregnant [13, 14]. Insulin sensitizer agents can help 

improve insulin sensitivity, which may help regulate 

menstrual cycles and promote ovulation. Numerous 

research has been conducted to look at the usage of 

insulin sensitizer agents as a method for ovulation 

induction in patients with PCOS [15]. The use of insulin 

sensitizers for ovulation induction in women with 

PCOS has been shown to have several benefits. 

Evidence suggests that metformin increases ovulation 

rates and pregnancy outcomes in women with PCOS 

and may also positively affect weight loss and 

metabolic parameters [16, 17]. Thiazolidinediones have 

also been shown to improve ovulation rates and 

pregnancy outcomes in women with PCOS and may 

also have a positive effect on weight loss and metabolic 

parameters [18, 19]. 

 

However, insulin sensitizers also have 

potential side effects that should be considered [12]. 

Metformin can cause gastrointestinal side effects such 

as nausea, diarrhea, and abdominal discomfort. 

Thiazolidinediones can cause weight gain, edema, and 

an increased risk of heart failure [20, 21]. The use of 

insulin sensitizers for ovulation induction in women 

with PCOS has both benefits and drawbacks. On the 

one hand, these medications can improve ovulation 

rates and pregnancy outcomes and may positively affect 

weight loss and metabolic parameters. On the other 

hand, they can cause side effects such as 

gastrointestinal upset and weight gain. The decision to 

use insulin sensitizers for ovulation induction in women 

with PCOS should be made on an individual basis after 

a thorough discussion of the risks and benefits with the 

patient and healthcare provider. About 50% of PCOS 

patients in a randomized controlled experiment showed 

that metformin alone helped trigger ovulation [22]. 

Another study found that the combination of metformin 

and an aromatase inhibitor was more effective at 

inducing ovulation than metformin alone, with 

ovulation rates of up to 84% [23]. Overall, insulin 

sensitizer agents alone or combined with other 

treatment methods appear to be effective in inducing 

ovulation in patients with PCOS. More investigation is 

required to ascertain the ideal dosage and length of 

therapy and the medications' long-term effectiveness 

and safety. 

 

OBJECTIVE 
 To observe the effect of insulin sensitizer 

agents alone for ovulation induction in PCOS 

women. 

 

METHODS 
The location of this prospective observational 

cross-sectional investigation was the Manikganj 250 

Bedded Sadar hospital, Dhaka, Bangladesh. The study 

duration was 1 year, from January 2022 to December 

2022. During this period, 100 patients with PCOS were 

selected following the inclusion and exclusion criteria 

for their participation in this study. The participants 

were given metformin as their insulin sensitizer, at 500 

mg dosage, 3 times a day for 4 months. Informed 

consent was obtained from each participant and ethical 

approval regarding the study was also obtained from the 

ethical review committee of the study hospital. All 

necessary data was collected from hospital records and 

face-to-face interviews and was analyzed using the 

SPSS software. 

 

Inclusion Criteria 

 PCOS patients. 

 Patients who had given consent to participate 

in the study. 

 

Exclusion Criteria 

 Patients under other ovulation induction 

medication. 

 Patients who could not continue medication for 

4 months. 

 Unable to answer the criteria question. 

 Exclude those affected with other chronic 

diseases etc. 
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RESULTS 
 

Table 1: Mean ± SD values of baseline characteristics among participants 

Baseline characteristics Mean ± SD 

Age (y) 24.91 ± 1.13 

BMI (kg/m2) 26.79 ± 0.88 

Waist:hip ratio 0.82 ± 0.01 

Fasting insulin (µIU/mL) 21.00 ± 2.82 

AUC-insulin 308.32 ± 31.75 

LH (mIU/mL) 10.90 ± 1.50 

FSH (mIU/mL) 5.43 ± 0.45 

LH:FSH ratio 2.02 ± 0.19 

Free testosterone (pg/mL) 2.72 ± 0.19 

 

The study population comprised young 

individuals with a mean age of 24.91 years and a 

moderate-to-high body mass index of 26.79 kg/m2. The 

mean waist-to-hip ratio was 0.82 and the mean fasting 

insulin level was 21.00 µIU/mL. The mean insulin area 

under the curve (AUC) was 308.32 and mean 

luteinizing hormone (LH) level was 10.90 mIU/mL. 

The mean follicle-stimulating hormone (FSH) level was 

5.43 mIU/mL and the mean LH:FSH ratio was 2.02. 

The mean free testosterone level was 2.72 pg/mL. 

 
Table 2: Distribution of participants by number of ovulation inductions by the 16

th
 week of treatment 

Ovulation induction n % 

0 20 20% 

1 33 33% 

2 25 25% 

3 16 16% 

4 6 6% 

 

Among the participants, only 20% had no 

record of ovulation by the 16
th

 week of treatment, while 

33% had at least one ovulation, 25% had 2 ovulations 

and 6% had 4 ovulations in the 4 months.  

 
Table 3: Mean ± SD values of characteristics after 16 weeks of treatment among participants 

Characteristics Mean ± SD 

BMI (kg/m2) 26.22 ± 0.85 

Waist:hip ratio 0.81 ± 0.01 

Fasting insulin (µIU/mL) 10.55 ± 1.00 

AUC-insulin 183.00 ± 18.38 

LH (mIU/mL) 5.32 ± 0.69 

FSH (mIU/mL) 4.80 ± 0.47 

LH:FSH ratio 1.10 ± 0.11 

Free testosterone (pg/mL) 1.33 ± 0.09 

 

After continuous treatment with metformin for 

16 weeks, the study population had a mean body mass 

index of 26.22 kg/m2 and a moderate waist-to-hip ratio 

of 0.81. The mean fasting insulin level was 10.55 

µIU/mL and the mean insulin area under the curve 

(AUC) was 183.00. The population had low to 

moderate luteinizing hormone (LH) levels with a mean 

of 5.32 mIU/mL, moderate levels of follicle-stimulating 

hormone (FSH) with a mean of 4.80 mIU/mL and a low 

LH: FSH ratio of 1.10. The population also had low 

levels of free testosterone with a mean of 1.33 pg/mL. 

 
Table 4: Difference of mean ± SD values from between baseline and after 16 weeks of treatment 

Characteristics Baseline values Values after 16 weeks of treatment Difference P-Value 

BMI (kg/m2) 26.79 ± 0.88 26.22 ± 0.85 -0.57 NS 

Waist:hip ratio 0.82 ± 0.01 0.81 ± 0.01 -0.01 NS 

Fasting insulin (µIU/mL) 21.00 ± 2.82 10.55 ± 1.00 -10.45 <0.001 

AUC-insulin 308.32 ± 31.75 183.00 ± 18.38 -125.32 <0.001 

LH (mIU/mL) 10.90 ± 1.50 5.32 ± 0.69 -5.58 <0.001 

FSH (mIU/mL) 5.43 ± 0.45 4.80 ± 0.47 -0.63 NS 

LH:FSH ratio 2.02 ± 0.19 1.10 ± 0.11 -0.92 <0.001 

Free testosterone (pg/mL) 2.72 ± 0.19 1.33 ± 0.09 -1.39 <0.001 
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Comparing the mean ± SD values between pre-

treatment and post-treatment findings, it was observed 

that mean values had decreased in all cases, and the 

difference after the 16
th

 week was most significant in 

terms of fasting insulin levels, AUC insulin levels, 

luteinizing hormone (LH) levels, LH:FSH ratio and in 

free testosterone levels. 

 

DISCUSSION 
The present study discusses insulin sensitizers, 

particularly metformin, as a treatment option for women 

with polycystic ovary syndrome (PCOS) to induce 

ovulation. Women of reproductive age are more 

susceptible to the prevalent endocrine condition PCOS, 

characterized by the appearance of several tiny cysts on 

the ovaries, irregular menstrual cycles, and elevated 

levels of androgens (male hormones). One of the main 

causes of PCOS is insulin resistance, which leads to 

hyperinsulinemia (elevated insulin levels in the blood) 

and anovulation (absence of ovulation). Insulin 

sensitizers are medications or supplements that help 

increase cells' sensitivity to insulin, allowing them to 

respond more effectively to insulin and transport 

glucose into the cells. By improving insulin sensitivity, 

insulin sensitizers can lower blood sugar levels, 

improve glucose metabolism in individuals with insulin 

resistance, and potentially reduce the production of 

androgens, improving symptoms of PCOS such as 

hirsutism, acne, and weight gain [11, 24, 25]. The 

baseline characteristics were first measured among the 

present study participants to observe and later compare 

any changes made. 

 

The treatment with metformin as the insulin 

sensitizer continued for 4-months, or 16-weeks, and at 

the end of the treatment, all but 20% had ovulation 

induction. It was observed that 6 of the participants had 

4 ovulations in this 4- month period. This increase in 

the ovulation induction among present study 

participants was supported by findings of previous 

studies where both ovulation and pregnancy had 

increased after treatment with metformin [22, 26, 27]. 

Significant changes were also observed in other 

variables as well after 16-weeks of metformin 

treatment. It was observed that due to metformin 

treatment, fasting insulin and AUC insulin had both 

decreased significantly, by 10.45 and 125.32 

respectively. This finding was supported by multiple 

other studies that also observed a significant change in 

the glucose and insulin levels [28, 29]  significant 

decrease was also observed in terms of LH, but not in 

terms of FSH. LH and FSH are two hormones that play 

a critical role in ovulation and menstruation.  

 

In PCOS, these hormones are imbalanced, 

which can lead to irregular menstrual cycles and 

difficulty ovulating [30, 31]. Studies have shown that 

metformin can reduce LH levels and increase FSH 

levels in women with PCOS [32, 33]. This can help to 

regulate ovulation and improve menstrual regularity. 

Metformin also impacts androgen levels, which are 

elevated in PCOS [34]. Lowering the androgen level 

can help reduce the symptoms of hirsutism and acne 

commonly observed in PCOS. Although metformin 

therapy in the current trial resulted in a drop in FSH 

levels, this decrease was not statistically significant. 

Overall, the present study showed that insulin 

sensitizers alone can be an effective medication for 

ovulation induction in PCOS women and have other 

benefits. 

 

Limitations of the Study 

A modest sample size was used in the 

investigation, which was done in one hospital. As a 

result, the outcomes could not accurately reflect the 

entire community. 

CONCLUSION 
The current study discovered that the insulin 

sensitizer metformin works well to induce ovulation in 

women with the polycystic ovarian syndrome (PCOS). 

The 4-month treatment resulted in ovulation induction 

for 80% of participants and also significantly improved 

other variables such as fasting insulin, AUC insulin, and 

LH levels. Additionally, metformin has been shown to 

improve menstrual regularity and reduce symptoms of 

hirsutism and acne. Overall, the study supports insulin 

sensitizers as a viable treatment option for PCOS. 

 

Funding: No funding sources.  

Conflict of Interest: None declared. 

Ethical Approval: The Institutional Ethics Committee 

granted the study its approval. 

 

REFERENCES  
1. Carmina, E., & Lobo, R. A. (1999). Polycystic 

Ovary Syndrome (PCOS): Arguably the Most 

Common Endocrinopathy Is Associated with 

Significant Morbidity in Women. The Journal 

of Clinical Endocrinology & Metabolism, 

84(6), 1897–9.  

2. Shorakae, S., Boyle, J., & Teede, H. (2014). 

Polycystic ovary syndrome: a common 

hormonal condition with major metabolic 

sequelae that physicians should know about. 

Internal Medicine Journal, 44(8), 720–6.  

3. Baranova, A., Tran, T. P., Birerdinc, A., & 

Younossi, Z. M. (2011). Systematic review: 

association of polycystic ovary syndrome with 

metabolic syndrome and non-alcoholic fatty 

liver disease. Alimentary Pharmacology & 

Therapeutics, 33(7), 801–14.  
4. Legro, R. S., Castracane, V. D., & Kauffman, R. P. 

(2004). Detecting Insulin Resistance in Polycystic 

Ovary Syndrome: Purposes and Pitfalls. Obstetrical 

& Gynecological Survey, 59(2), 141.  

5. Dunaif, A. (1997). Insulin resistance and the 

polycystic ovary syndrome: mechanism and 



 

 

T H Johra et al; Sch J App Med Sci, Jan, 2023; 11(1): 236-241 

© 2023 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  240 
 

 

 

implications for pathogenesis. Endocr Rev, 

18(6), 774–800.  

6. Deswal, R., Narwal, V., Dang, A., & Pundir, 

C. S. (2020). The Prevalence of Polycystic 

Ovary Syndrome: A Brief Systematic Review. 

J Hum Reprod Sci., 13(4), 261–71.  

7. Ndefo, U. A., Eaton, A., & Green, M. R. 

(2013). Polycystic Ovary Syndrome. P T., 

38(6), 336–55.  
8. Polycystic ovary syndrome - Treatment [Internet]. 

nhs.uk. 2017 [cited 2023 Jan 9]. Available from: 

https://www.nhs.uk/conditions/polycystic-ovary-

syndrome-pcos/treatment/ 

9. Lim, S. S., Hutchison, S. K., Ryswyk, E. V., 

Norman, R. J., Teede, H. J., & Moran, L. J. 

(2019). Lifestyle changes in women with 

polycystic ovary syndrome. Cochrane 

Database of Systematic Reviews [Internet]. 

[cited 2023 Jan 9], (3). Available from: 

https://www.cochranelibrary.com/cdsr/doi/10.

1002/14651858.CD007506.pub4/full 

10. Badawy, A., & Elnashar, A. (2011). Treatment 

options for polycystic ovary syndrome. Int J 

Womens Health, 3, 25–35.  
11. Xing, C., Li, C., & He, B. (2020). Insulin 

Sensitizers for Improving the Endocrine and 

Metabolic Profile in Overweight Women With 

PCOS. J Clin Endocrinol Metab, 105(9), 2950–63.  

12. Insulin Sensitizing Agent - an overview | 

ScienceDirect Topics [Internet]. [cited 2023 

Jan 9]. Available from: 

https://www.sciencedirect.com/topics/pharmac

ology-toxicology-and-pharmaceutical-

science/insulin-sensitizing-agent 
13. Messinis, I. E. (2005). Ovulation induction: a mini 

review. Human Reproduction, 20(10), 2688–97.  

14. Perales-Puchalt, A., & Legro, R. S. (2013). 

Ovulation induction in women with polycystic 

ovary syndrome. Steroids, 78(8), 767–72.  
15. Radosh, L. (2009). Drug Treatments for Polycystic 

Ovary Syndrome. afp, 79(8), 671–6.  

16. Lashen, H. (2010). Role of metformin in the 

management of polycystic ovary syndrome. 

Ther Adv Endocrinol Metab, 1(3), 117–28.  

17. Raperport, C., Chronopoulou, E., & Homburg, 

R. (2021). Effects of metformin treatment on 

pregnancy outcomes in patients with 

polycystic ovary syndrome. Expert Review of 

Endocrinology & Metabolism, 16(2), 37–47.  
18. Froment, P., & Touraine, P. (2006). 

Thiazolidinediones and Fertility in Polycystic Ovary 

Syndrome (PCOS). PPAR Res., 2006, 73986.  

19. Thessaloniki ESHRE/ASRM-Sponsored PCOS 

Consensus Workshop Group. (2008). Consensus on 

infertility treatment related to polycystic ovary 

syndrome. Fertil Steril., 89(3), 505–22.  

20. Metformin/pioglitazone: Side Effects, Dosage, 

Uses, and More [Internet]. Healthline. 2017 

[cited 2023 Jan 15]. Available from: 

https://www.healthline.com/health/drugs/metf

ormin-pioglitazone-oral-tablet 

21. Siavash, M., Tabbakhian, M., Sabzghabaee, A. 

M., & Razavi, N. (2017). Severity of 

Gastrointestinal Side Effects of Metformin 

Tablet Compared to Metformin Capsule in 

Type 2 Diabetes Mellitus Patients. J Res 

Pharm Pract., 6(2), 73–6.  

22. Sharpe, A., Morley, L. C., Tang, T., Norman, 

R. J., & Balen, A. H. (2019). Metformin for 

ovulation induction (excluding 

gonadotrophins) in women with polycystic 

ovary syndrome. Cochrane Database Syst 

Rev., 2019(12), CD013505.  
23. Azargoon, A., Alavy Toussy, J., & Fakhr Darbanan, 

F. (2012). Pregnancies following the use of 

sequential treatment of metformin and incremental 

doses of letrozole in clomiphen-resistant women 

with polycystic ovary syndrome. Iran J Reprod 

Med., 10(1), 33–40.  

24. Marshall, J. C., & Dunaif, A. (2012). All 

Women With PCOS Should Be Treated For 

Insulin Resistance. Fertil Steril., 97(1), 18–22.  

25. Wilcox, G. (2005). Insulin and Insulin 

Resistance. Clin Biochem Rev., 26(2), 19–39.  
26. Vandermolen, D. T., Ratts, V. S., Evans, W. S., 

Stovall, D. W., Kauma, S. W., & Nestler, J. E. 

(2001). Metformin increases the ovulatory rate and 

pregnancy rate from clomiphene citrate in patients 

with polycystic ovary syndrome who are resistant to 

clomiphene citrate alone. Fertility and Sterility, 

75(2), 310–5.  

27. Faure, M., Bertoldo, M. J., Khoueiry, R., 

Bongrani, A., Brion, F., Giulivi, C., ... & 

Froment, P. (2018). Metformin in reproductive 

biology. Frontiers in endocrinology, 9, 675. 

Available from: 

https://www.frontiersin.org/articles/10.3389/fe

ndo.2018.00675 

28. Freemark, M., & Bursey, D. (2001). The 

effects of metformin on body mass index and 

glucose tolerance in obese adolescents with 

fasting hyperinsulinemia and a family history 

of type 2 diabetes. Pediatrics, 107(4), E55.  

29. Sharma, N., Siriesha Lugani, Y., Kaur, A., & 

Ahuja, V. K. (2019). Effect of metformin on 

insulin levels, blood sugar, and body mass 

index in polycystic ovarian syndrome cases. J 

Family Med Prim Care, 8(8), 2691–5.  

30. Saadia, Z. (2020). Follicle Stimulating 

Hormone (LH: FSH) Ratio in Polycystic 

Ovary Syndrome (PCOS) - Obese vs. Non- 

Obese Women. Med Arch., 74(4), 289–93.  

31. Infertility Problems With Ovulation - 

Women’s Health Issues - MSD Manual 

Consumer Version [Internet]. [cited 2023 Jan 

16]. Available from: 

https://www.msdmanuals.com/home/women-

s-health-issues/infertility/infertility-problems-

with-ovulation 

32. Rice, S., Elia, A., Jawad, Z., Pellatt, L., & 

Mason, H. D. (2013). Metformin Inhibits 

Follicle-Stimulating Hormone (FSH) Action in 



 

 

T H Johra et al; Sch J App Med Sci, Jan, 2023; 11(1): 236-241 

© 2023 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  241 
 

 

 

Human Granulosa Cells: Relevance to 

Polycystic Ovary Syndrome. J Clin 

Endocrinol Metab., 98(9), E1491–500.  

33. Velazquez, E. M., Mendoza, S. G., Wang, P., 

& Glueck, C. J. (1997). Metformin therapy is 

associated with a decrease in plasma 

plasminogen activator inhibitor-1, 

lipoprotein(a), and immunoreactive insulin 

levels in patients with the polycystic ovary 

syndrome. Metabolism, 46(4), 454–7.  

34. Kazerooni, T., & Dehghan-Kooshkghazi, M. 

(2003). Effects of metformin therapy on 

hyperandrogenism in women with polycystic 

ovarian syndrome. Gynecol Endocrinol, 17(1), 

51–6.  

 


