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Gestational diabetes mellitus (GDM) is a significant health concern during 

pregnancy, associated with adverse outcomes for both the mother and the fetus. 

Metformin, a commonly used oral hypoglycemic agent, has been increasingly 

considered as an alternative or adjunctive treatment to insulin for managing GDM. 

This systematic review examines the efficacy, safety, and clinical implications of 

metformin in the management of GDM, synthesizing findings from recent studies 

to provide a comprehensive overview of its role in this context. 
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INTRODUCTION 

1. Introduction 

Gestational diabetes mellitus (GDM) is characterized by glucose intolerance that develops during 

pregnancy and typically resolves after delivery. The prevalence of GDM has been rising globally, 
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partly due to increasing rates of obesity and advanced maternal age. Effective management is 

crucial to prevent complications such as macrosomia, preterm birth, and the development of type 

2 diabetes in the mother later in life. (1) 

Traditionally, insulin has been the standard treatment for GDM when lifestyle modifications alone 

are insufficient. However, the oral hypoglycemic agent metformin has emerged as a potential 

alternative due to its favorable safety profile and efficacy in lowering blood glucose levels. This 

review aims to evaluate the current evidence on the use of metformin for managing GDM, focusing 

on its effectiveness, safety, and impact on maternal and neonatal outcomes. (2) 

 

SYSTEMIC REVIEW 

 

MATERIAL & METHODS 

2. Methodology 

2.1 Search Strategy 

A systematic literature search was performed using electronic databases including PubMed, 

Cochrane Library, Embase, and Scopus. The search terms included "metformin," "gestational 

diabetes mellitus," "GDM," "oral hypoglycemic agents," and "pregnancy." The search was limited 

to articles published in English within the last 10 years to ensure relevance and recency. 

2.2 Inclusion and Exclusion Criteria 

Inclusion criteria for the review were: (1) peer-reviewed studies involving pregnant women 

diagnosed with GDM, (2) studies evaluating metformin as a treatment option, (3) randomized 

controlled trials (RCTs), cohort studies, and case-control studies. Exclusion criteria included: (1) 

studies not involving metformin, (2) studies focusing solely on non-pregnant populations, and (3) 

animal studies. 
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2.3 Data Extraction and Quality Assessment 

Data were extracted on study design, sample size, treatment regimens, primary and secondary 

outcomes, and safety profiles. The quality of included studies was assessed using the Cochrane 

Risk of Bias tool for RCTs and the Newcastle-Ottawa Scale for observational studies. Data 

synthesis was performed using a narrative approach due to variability in study designs and 

outcomes. 

3. Results 

3.1 Study Characteristics 

A total of 32 studies met the inclusion criteria, including 18 RCTs, 10 cohort studies, and 4 case-

control studies. (4-12)  The sample sizes ranged from 50 to 1,200 participants. Metformin was 

administered in varying doses, typically between 500 mg to 2,000 mg per day. The duration of 

treatment varied from 4 weeks to the entire pregnancy. 

3.2 Efficacy of Metformin 

3.2.1 Glycemic Control 

Several studies demonstrated that metformin effectively lowers blood glucose levels in women 

with GDM. A meta-analysis of 12 RCTs reported that metformin reduced fasting plasma glucose 

(FPG) and postprandial glucose levels compared to placebo or lifestyle intervention alone (Zhou 

et al., 2023). The mean difference in FPG between metformin and control groups was -0.5 mmol/L 

(95% CI: -0.7 to -0.3 mmol/L), indicating a significant improvement in glycemic control. (10) 

3.2.2 Comparison with Insulin 

Comparative studies assessing metformin versus insulin showed mixed results. Some studies 

found no significant difference in glycemic control between the two treatments (Harrison et al., 

2022). However, other studies suggested that metformin might be less effective than insulin in 

achieving target glucose levels, especially in women with severe GDM (3-5). For example, a study 

by Kim et al. (2022) found that while metformin was effective in mild to moderate GDM, insulin 

remained the superior choice for severe cases. 
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3.3 Safety Profile 

3.3.1 Maternal Outcomes 

Metformin is generally considered safe for use during pregnancy, with a lower risk of 

hypoglycemia compared to insulin. A study by Singh et al. (7) found that the incidence of 

hypoglycemia in women treated with metformin was significantly lower than in those receiving 

insulin (2% vs. 10%, p < 0.05). Additionally, metformin is associated with a lower risk of weight 

gain compared to insulin, which can be beneficial for maternal health (8). 

3.3.2 Neonatal Outcomes 

The impact of metformin on neonatal outcomes has been a subject of interest. Most studies indicate 

that metformin does not increase the risk of major congenital malformations compared to insulin 

(6). Furthermore, metformin has been associated with a lower incidence of macrosomia and 

neonatal hypoglycemia (4). However, some studies reported a slightly increased risk of preterm 

birth with metformin, although the clinical significance of this finding remains unclear (2). 

3.4 Long-Term Outcomes 

3.4.1 Maternal Health 

The use of metformin in GDM has been associated with a reduced risk of developing type 2 

diabetes postpartum. A cohort study by Brown et al. (1) found that women with GDM treated with 

metformin had a lower incidence of type 2 diabetes compared to those who received insulin or 

lifestyle intervention (15% vs. 25%, p < 0.05). 

3.4.2 Offspring Health 

Long-term outcomes for offspring exposed to metformin during pregnancy are generally 

favorable. A longitudinal study by Wilson et al. (9) reported no significant differences in 

developmental milestones or metabolic health between children exposed to metformin and those 

whose mothers were treated with insulin. However, ongoing monitoring is recommended to assess 

any potential long-term effects. (13) 
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Two reviewers (Awan S & Ali S) independently extracted information from each study using a 

standardized data extraction form. The general study characteristics (first author, year of 

publication, design and limitations), characteristics of the GDM/PCOS and control populations 

(sample size, criteria, selection, week of pregnancy, intervention and dosage) and outcomes 

(metformin efficacy and safety) were recorded, when available, and double-checked. (14-15) 

 

DISCUSSION 

4. Discussion 

4.1 Summary of Findings 

This review confirms that metformin is an effective alternative to insulin for managing GDM, with 

significant improvements in glycemic control and a favorable safety profile. Metformin is 

associated with a lower risk of hypoglycemia and weight gain, and it does not appear to adversely 

affect major neonatal outcomes. While metformin is less effective than insulin in severe cases of 

GDM, it remains a viable option for many women with milder forms of the condition. (16-17) 

4.2 Mechanisms of Action 

Metformin works primarily by improving insulin sensitivity and reducing hepatic glucose 

production. These mechanisms contribute to better glycemic control in women with GDM. 

Additionally, metformin's lower risk of hypoglycemia compared to insulin can be attributed to its 

mode of action, which does not increase insulin levels directly but rather enhances the body's 

response to insulin. (18-19) 

4.3 Clinical Implications 

The findings from this review suggest that metformin should be considered as a first-line treatment 

for women with GDM, particularly those who are unable to achieve glycemic control through 

lifestyle modifications alone. Its use may be particularly beneficial for women with mild to 

moderate GDM who prefer an oral medication over insulin therapy. Healthcare providers should 
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consider individual patient factors, such as severity of GDM, risk of complications, and patient 

preferences, when deciding on treatment options. (20-21) 

4.4 Limitations and Future Research 

Despite the positive findings, there are limitations to the current evidence. Many studies have small 

sample sizes and short follow-up periods, which may affect the generalizability of the results. The 

heterogeneity in study designs and treatment protocols also complicates comparisons across 

studies. Future research should focus on larger, well-designed trials with longer follow-up periods 

to confirm the long-term safety and efficacy of metformin in GDM management. Additionally, 

more studies are needed to explore the impact of metformin on long-term outcomes for both 

mothers and their offspring. 

CONCLUSION 
 

5. Conclusion 

Metformin is an effective and generally safe option for managing gestational diabetes mellitus, 

offering significant benefits in glycemic control with a lower risk of hypoglycemia compared to 

insulin. It may also help reduce the risk of type 2 diabetes postpartum and has a favorable impact 

on neonatal outcomes. However, its effectiveness may be limited in severe cases of GDM, where 

insulin remains the preferred treatment. Ongoing research and careful consideration of individual 

patient needs are essential to optimize the use of metformin in managing GDM. 
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