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INTRODUCTION

ABSTRACT

Background: Polycystic Ovary Syndrome (PCOS) is a common endocrine
disorder that affects women of reproductive age. It is often associated with
infertility, insulin resistance, and pregnancy complications. Metfommin, an insulin-
sensitizing agent, is frequently used to manage PCOS and has shown potential
benefits during pregnancy. This study evaluates the maternal and perinatal
outcomes in pregnant women with PCOS.

Objective: The study compares the maternal and perinatal outcomes in pregnant
women with PCOS receiving metformin pre-pregnancy and throughout pregnancy
with those in low risk healthy pregnant women.

Methods: This is a comparative study conducted over two years on pregnant
women with PCOS who conceived on Metformin and continued it throughout
pregnancy. The study compares pregnant women having PCOS who conceived on
metformin and continued it throughout their pregnancy. Those patients were
compared with low risk healthy pregnant women. Maternal and perinatal outcomes
were assessed.

Results: There was no statistically significant difference between the miscarriage
rates among the PCOS group (4.9%) and controls (6.0%) (p=0.679). Maternal
complications like GDM, PIH, and polyhydramnios showed no significant
differences between the study groups as well. However, preterm delivery was found
to be significantly lower in the Metformin-treated PCOS group (14.7%) compared
to controls (24.1%) (p=0.048). Other outcomes, including [UD and maternal
hypoglycemia, were comparable between the study groups.

Conclusion: Present study concludes that the use of metformin throughout
pregnancy in women with PCOS lowers the rate of preterm delivery without
increasing the risk of miscarriage or other maternal and neonatal complications. It
suggests that it may be a safe and beneficial option for improving pregnancy
outcomes in this population.

Keywords: PCOS, Metformin, Gestational Diabetes, Perinatal Outcomes, Maternal
Complications.

Among the most common hormonal disorders associated with women is the polycystic ovarian
syndrome or PCOS. The disorder affects ovaries during reproductive age group, including
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pregnancy as well as after childbirth. Women with this disorder face difficulties in conception.
They experience many complications even under successful pregnancies that is achieved through
medication, surgery or in vitro fertilization [1]. These complications include, gestational diabetes
mellitus, hypertension induced by pregnancy, preterm birth, preeclampsia, miscarriage,
malformation or retardation of intrauterine growth. Ovulation can be promoted and menstrual
cycle can be regulated by the use of metformin n the above cases. However, metformin use is
recommended from the early stages of pregnancies in cases with PCOS [2]. There is also a risk
where fetus may get exposed to this drug as there is a possibility that this drug can enter placenta
through organic cation transporters as well as plasma membrane monoamine transporters. The
use of metformin continuously for its efficacy, safety and benefits still remains unclear as
various studies report the effects of its use differently either in a positive or in a negative manner
[3]. It is necessary to analyse the efficacy of metformin when it is continuously used for women
with PCOS during pregnancy and after child birth for some time. The current study focuses on
the impact of metformin use on the metabolic aspects as well as the post pregnancy outcomes in
women with PCOS.

Treatment with metformin can reduce the risks associated with the complications in pregnancy
and may have impact on the body mass index of the offspring in the long run and also the levels
of sex hormone binding globulin or SHBG [4]. Metformin use during pregnancy is largely
associated with neutral or positive maternal outcomes and it may not be effective in reducing the
risk of development of gestational diabetes mellitus during pregnancy. There is also an increased
likelihood of gasterointestinal side effects (5). Metformin use may have beneficial effect in the
life of offspring as it reduces the risk of metabolic syndrome and obesity. In some studies it was
shown that, prenatal metformin has improved glucose tolerance, reduction in the accumulation of
body weight, and fat mass in the off spring’s adulthood (6]. Metformin use did not demonstrate
adverse outcomes. When it was administered on pregnant women with PCOS, there was no pre-
eclampsia and was found to be safe to mother and fetus [7]. Research studies by Jorquera
et.al.,[8] show that, when the risk benefit ratio estimated for metformin use, it is important to
consider COS, hyperandrogenism, GDM, low adherence to insulin, risk of preeclampsia.
Although metformin prevents ovarian developmental programming, it is associated with
increased body weight and derangement of metabolic activities.

SUBJECTS AND METHODS

The present study was a prospective, single-center, comparative study conducted at Dr B.L.
Kapur Memorial Hospital, New Delhi, over a 2-year period from July 2018 to June 2020.

A total of 2,056 deliveries were recorded during the study period. Of these, 150 pregnant women
with PCOS who had conceived while on Metformin therapy were identified. Among those
women, 7 women lost to follow-up, 143 women with PCOS between the age group of 21-35
years were included for the study. Inclusion criteria was pregnant women in the age group
between 21-35 years, diagnosed with PCOS as per the 2003 Rotterdam criteria, conceived while
on Metformin therapy and continued Metformin use throughout pregnancy. While the exclusion
criteria included Type 1 or Type 2 Diabetes Mellitus, chronic hypertension, serum creatinine
>1.5 mg/dL on glucocorticoid therapy and twin pregnancies. Those cases were compared with
150 women who were between the same age-group. These women were at low-risk and were
healthy pregnant women without PCOS.
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The administered dose of metformin ranged from 500 mg to 2000 mg daily, based on Indian
guidelines and clinical needs. The Pre-conception dose was continued unless GDM was
diagnosed, and under those conditions, the dose was increased. Patients who discontinued
Metformin during pregnancy were excluded.

Statistical was done with quantitative variables, where mean + SD; compared using unpaired t-
test; while the qualitative variables include frequencies and they were compared using Chi-
square test. Statistical significance was considered at p < 0.05 and the analysis was performed
using IBM SPSS version 22.0.

RESULTS

In the current study, a total of f 293 participants were included, among which 143 women in the
case group (PCOS patients treated with Metformin during pregnancy) and 150 in the control
group (low-risk healthy pregnant women). The maternal and pregnancy outcomes were analyzed
and compared between the two groups using appropriate statistical tests.

1. Maternal Complications

In the table 1, the percentages of maternal complications are presented. The gestational diabetes
mellitus (GDM) was observed in 22.5% of the total study population which is 21.0% in the case
group and 24.0% in the control group. The occurrence of Pregnancy-induced hypertension (PIH)
was 21.2% overall, with similar distribution between cases (18.9%) and controls (23.3%). It was
found that, the rates of polyhydramnios and maternal hypoglycemia were low in both groups
(£4.4% and <1%, respectively). None of the maternal outcomes showed a statistically significant
difference between the groups (p > 0.05 for all parameters), indicating that Metformin use in
PCOS pregnancies did not significantly alter the risk of maternal complications when compared
to low-risk controls.

Table 1: Frequency and percentage of different maternal complications

Parameters Overall Case Control P value
N % N % N %
GDM 66 22.5 130 21.0 [36 |[24.0 0.538
PIH 62 21.2 |27 189 |35 |[23.3 0.353
Polyhydramnios 10 3.6 6 4.4 4 2.8 0.484
Maternal hypoglycemia 1 0.4 0 0.00 1 0.7 0.327

2. Perinatal Outcomes

As can be observed in Table 2, the rate of abortion was found to be 5.5% in the overall
population, with comparable rates in both case (4.9%) and control (6.0%) groups (p = 0.679). In
a similar manner, the incidence of intrauterine death (IUD) was low and nearly identical between
groups (1.5% vs. 1.4%, p = 0.971). However, a statistically significant difference was observed
in the rate of preterm delivery, which was notably lower in the Metformin-treated group (14.7%)
compared to the control group (24.1%), with a p-value of 0.048. these results suggests that
Metformin may have a protective effect in reducing the risk of preterm birth in PCOS
pregnancies.
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Table 2: Frequency and percentage of perinatal outcome

Parameters Overall Case Control P value
N Percent N Percent N Percent
Abortion 16 5.5 7 4.9 9 6.0 0.679
IUD 4 1.4 2 1.5 2 1.4 0.971
Preterm 55 19.86 20 14.7 35 24.14 0.048
Maternal Complications (%) Pregnancy Outcomes (%)

21 Complication 25 Outcome

sol Fypolycemin ol

10} 10

0 Case Control 0 Ca.se Conltrn\

DISCUSSION

Polycystic Ovary Syndrome (PCOS), an endocrine disorder, is commonly found in women and is
associated with adverse reproductive outcomes, such as increased risks of miscarriage,
gestational diabetes mellitus (GDM), preterm birth, and hypertensive disorders in pregnancy.
The use of Metformin in PCOS has been recommended to improve these outcomes by addressing
underlying insulin resistance, a key pathophysiological feature of the syndrome.

In our study, we found that the miscarriage rate was comparable between PCOS women treated
with Metformin (4.9%) and low-risk healthy pregnant women (6.0%), with no statistically
significant difference. This aligns with previous research studies [9] suggesting that Metformin
may help reducing pregnancy loss at early stages in PCOS patients in a significant manner by
improving endometrial receptivity and reduced hyperinsulinemia.

A significant finding in our study was that there is a lower rate of preterm delivery in a
significant way in the Metformin-treated group (14.7%) in comparison to the control group
(24.1%). This supports the hypothesis that Metformin may exert a protective effect on pregnancy
duration, possibly through better glycemic control and reduction in systemic inflammation. This
assumption was similar to that obtained from some research studies. [10,11]

Rates of GDM and PIH were slightly lower in the Metformin group but did not reach statistical
significance. This may be due to the limited sample size or the fact that both groups received
regular antenatal care and monitoring. Nevertheless, the findings are consistent with the studies
that reported [12] the known benefits of Metformin in improving insulin sensitivity, which may
contribute to better metabolic outcomes during pregnancy.
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Other maternal complications such as polyhydramnios and maternal hypoglycemia were rare and
not significantly different between groups, indicating that Metformin use did not increase
maternal risks.

From our study, it is important to highlight that Metformin dosage was based on individual
clinical needs, with doses ranging from 500 mg to 2000 mg daily. All patients received
continued Metformin throughout pregnancy, which is a common clinical practice in some centers
despite ongoing debate regarding its use beyond the first trimester.

One of the limitations of this study is its single-center design, which may limit the
generalizability of results. It would be beneficial to confirm findings with larger, multicentric
randomized controlled trials would establish more definitive guidelines.

CONCLUSION

A continued use of Metformin during pregnancy in women with Polycystic Ovary Syndrome
(PCOS) is associated with positive maternal and perinatal outcomes. Women with PCOS who
are treated with Metformin- has lower miscarriage rate when compared to healthy pregnant
women. A significantly fewer cases of preterm delivery were observed in the Metformin group.
There were no significant differences in rates of gestational diabetes mellitus (GDM),
pregnancy-induced hypertension (PIH), polyhydramnios, or neonatal complications such as
hypoglycemia, low birth weight, macrosomia, or growth abnormalities between the two groups.
These findings support the safety and potential protective effect of Metformin in reducing
preterm births among PCOS pregnancies without increasing the risk of adverse outcomes.
Further large-scale studies may help to reinforce these findings and guide standardized
recommendations for Metformin use in pregnancy among women with PCOS.

ACKNOWLEDGEMENT

The authors wish to thank all the study participants without whom the study would not have been
possible. The authors also acknowledge the contribution of Dr. Shailendra Vashistha (Assistant
Professor, Dept of IH&TM, GMC, Kota) for his contribution in manuscript editing and
submission process.

CONFLICT OF INTEREST: None.
SOURCE OF FUNDING: Nil.

REFERENCES

1. Fornes R, Simin J, Nguyen MH, Cruz G, Crisosto N, van der Schaaf M, Engstrand L,
Brusselaers N. Pregnancy, perinatal and childhood outcomes in women with and without
polycystic ovary syndrome and metformin during pregnancy: a nationwide population-
based study. Reproductive Biology and Endocrinology. 2022 Feb 7;20(1):30.

2. Glueck CJ, Wang P, Goldenberg N, Sieve-Smith L. Pregnancy outcomes among women

with polycystic ovary syndrome treated with metformin. Human Reproduction. 2002 Nov
1;17(11):2858-64.

The Journal Biomedical and Biopharmaceutical Research (e-issn:21822379|p-issn:21822360) is licensed under a Creative Commons Attribution 4.0 International License. 1081



3. Tarry-Adkins JL, Ozanne SE, Aiken CE. Impact of metformin treatment during pregnancy
on maternal outcomes: a systematic review/meta-analysis. Scientific reports. 2021 Apr
29;11(1):9240.

4. Zhu D, Chen Y, Huang J, Deng H, Shen X, Lu D, Xu L. Effects of metformin on
pregnancy outcome, metabolic profile, and sex hormone levels in women with polycystic
ovary syndrome and their offspring: a systematic review and meta-analysis. Annals of
Translational Medicine. 2022 Apr;10(7):418.

5. Tarry-Adkins JL, Ozanne SE, Aiken CE. Impact of metformin treatment during pregnancy
on maternal outcomes: a systematic review/meta-analysis. Scientific reports. 2021 Apr
29;11(1):9240.

6. Chiswick C, Reynolds RM, Denison F, Drake AJ, Forbes S, Newby DE, Walker BR,
Quenby S, Wray S, Weeks A, Lashen H. Effect of metformin on maternal and fetal
outcomes in obese pregnant women (EMPOWaR): a randomised, double-blind, placebo-
controlled trial. The lancet Diabetes & endocrinology. 2015 Oct 1;3(10):778-86.

7. Glueck CJ, Bornovali S, Pranikoff J, Goldenberg N, Dharashivkar S, Wang P. Metformin,
pre-eclampsia, and pregnancy outcomes in women with polycystic ovary syndrome.
Diabetic Medicine. 2004 Aug;21(8):829-36.

8. Jorquera G, Echiburu B, Crisosto N, Sotomayor-Zarate R, Maliqueo M, Cruz G. Metformin
during pregnancy: effects on offspring development and metabolic function. Frontiers in
Pharmacology. 2020 Jun 17;11:653.

9. Paschou SA, Shalit A, Gerontiti E, Athanasiadou KI, Kalampokas T, Psaltopoulou T,
Lambrinoudaki I, Anastasiou E, Wolffenbuttel BH, Goulis DG. Efficacy and safety of
metformin during pregnancy: an update. Endocrine. 2024 Feb;83(2):259-69.

10. Saadati S, Mason T, Godini R, Vanky E, Teede H, Mousa A. Metformin use in women
with polycystic ovary syndrome (PCOS): Opportunities, benefits, and clinical challenges.
Diabetes, Obesity and Metabolism. 2025 May 6.

11. Paschou SA, Shalit A, Gerontiti E, Athanasiadou KI, Kalampokas T, Psaltopoulou T,
Lambrinoudaki I, Anastasiou E, Wolffenbuttel BH, Goulis DG. Efficacy and safety of
metformin during pregnancy: an update. Endocrine. 2024 Feb;83(2):259-69.

12. Notaro AL, Neto FT. The use of metformin in women with polycystic ovary syndrome: an
updated review. Journal of Assisted Reproduction and Genetics. 2022 Mar;39(3):573-9.

The Journal Biomedical and Biopharmaceutical Research (e-issn:21822379|p-issn:21822360) is licensed under a Creative Commons Attribution 4.0 International License. 1082



