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Adding Metformin to Insulin in controlling pregestational and 

gestational diabetes mellitus and improving neonatal outcome 

regarding birth weight  
Prof. Ahmed Ramy Mohammed Ramy; Dr. Rehab Mohammed 

Abdelrahman; Amr Saad Mahmoud Ahmed Faculty of Medicine - Ain 

Shams University 
Abstract 

Introduction: The proportion of pregnant women with gestational and 

pregestational diabetes mellitus (DM) is increasing, mainly from an increase 

in type 2 DM. Obesity, low level of physical activity,and, possibly, the 

exposure to diabetes in utero are major contributors to the increase in type 2 

diabetes. Insulin has been the drug of choice for treating DM with pregnancy, 

because of its safety in pregnancy, lack of significant transplacental passage 

and long history of use. Aim of the work Aim:This study aims to prove 

benefits of adding metformin to insulin for controlling presentational and 

gestational diabetes mellitus and improving neonatal outcome. Patients and 

Methods The current study was conducted at Ain Shams university maternity 

hospital during the period between June 2016 to December 2016. Sixty-two 

pregnant women who fulfill the inclusion criteria were recruited. Summary: 

The proportion of pregnant women with gestational and pregestational 

diabetes mellitus (DM) is increasing, mainly from an increase in type 2 DM. 

Obesity, low level of physical activity, and, possibly, the exposure to diabetes 

in utero are major contributors to the increase in type 2 diabetes . Insulin has 

been the drug of choice for treating DM with pregnancy, because of its safety 

in pregnancy, lack of significant transplacental passage and long history of 

use. In the 21st century, oral hypoglycemic agents have been included in the 

armamentarium of treatment modalities for gestational diabetes mellitus 

(GDM). Earlier concerns with use of these agents in pregnancy were the 

unknown risk of teratogenicity and neonatal hypoglycemia caused by 

transplacental passage. Metformin is a biguanide that improves insulin 

sensitivity, probably by activating adenosine monophosphate (AMP) kinase. 

In contrast to insulin, metformin is not associated with weight gain or 

hypoglycemia. Reported outcomes of its use during pregnancy have been 

favorable. 

Key words:  AACE : American Association of Clinical  Endocrinologists; 

ADA: American Diabetes Association; ADA: American Diabetes 

Association; AMP: Activating adenosine monophosphate.



Introduction and Aim of the Work 

1 

Introduction 

The proportion of pregnant women with gestational 

and pregestational diabetes mellitus (DM) is increasing, 

mainly from an increase in type 2 DM (Hedley et al., 2004; 

Metzger et al., 2007) 

Obesity, low level of physical activity,and, possibly, 

the exposure to diabetes in utero are major contributors to the 

increase in type 2 diabetes (Butte, 2000). 

Insulin has been the drug of choice for treating DM 

with pregnancy, because of its safety in pregnancy, lack of 

significant transplacental passage and long history of use 

(Pridjian and Benjamin, 2010) 

Pregnant diabetic women not uncommonly show poor 

glycemic control that necessitates hospital admission during 

their antenatal follow-ups. Of them a significant proportion, 

particularly those who are obese with long-standing 

pregestational diabetes mellitus, show some insulin 

resistance, that requires further increase in insulin dose over 

variable periods of hospital stay. Prolonged hospital stay is 

known to be associated with several adverse events including 

a higher risk of nosocomial chest and urinary tract infections, 

venous thromboembolism, and the high cost. Prolonged 

hospitalization, on its own, may even worsen glycemic 

control (ACOG, 2001). 

 Moreover, insulin, in high doses, is associated with 

weight gain and bouts of hypoglycemia (Rowan et al., 2008). 
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In the 21
st
 century, oral hypoglycemic agents have 

been included as one of the treatment modalities for 

gestational diabetes mellitus (GDM). Earlier concerns with 

use of these agents in pregnancy were the unknown risk of 

teratogenicity and neonatal hypoglycemia caused by 

transplacental passage (Pridjian and Benjamin, 2010). 

Several randomized controlled trials have been 

conducted on the use of different oral hypoglycemic drugs as 

a substitute to insulin in women with GDM; the results of all 

of which were promising. Glycemic control and neonatal 

outcome in women who received oral hypoglycemic agents, 

namely the biguanide (metformin),were comparable to those 

who received insulin (Rowan et al., 2008). 

Metformin is a biguanide that improves insulin 

sensitivity, probably by activating adenosine monophosphate 

(AMP) kinase. In contrast to insulin, metformin is not 

associated with weight gain or hypoglycemia. (Shao et al., 

2000; Kirwan et al., 2002). The safety of use of metformin 

during pregnancy are mainly derived from reports of women 

with polycystic ovarian syndrome (PCOS) who got pregnant 

while using metformin (Pridjian and Benjamin,2010).  

Metformin is now categorized by the FDA regarding 

its safety for use in pregnancy as category B (Pridjian and 

Benjamin, 2010). Metformin has been studied in treatment 

of GDM in two randomized controlled trials. (Rowan et 

al.,2008). 

To our best knowledge, oral hypoglycemic agents have 

not been suggested as alternative to insulin in women with 

pregestational DM. The current recommendation is to switch 

women with type 2 DM, who have been maintained on 

metformin and get pregnant, to insulin even if unexpected 

pregnancy occurs. The promising results of the few 
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randomized trials on the use of metformin as an alternative to 

insulin in women with GDM, encourages us to try it, not as 

an alternative to insulin, but as an „adjuvant‟ in women with 

DM with pregnancy who show insulin resistance. (Pridjian 

and Benjamin, 2010). 
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Aim of the work 

Aim: 

This study aims to prove benefits of adding metformin to 

insulin for controlling presentational and gestational diabetes 

mellitus and improving neonatal outcome. 

Research hypothesis: 

Metformin is beneficial for controlling pregestational and 

gestational diabetes mellitus. 

 

Research question: 

Can metformin reach glycemic control of pregestational and 

gestational diabetes mellitus when adding it to insulin. 
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Gestational Diabetes Mellitus 

Definition 

Gestational diabetes mellitus (GDM), a common 

medical complication of pregnancy, is defined as “glucose 

intolerance with onset or first recognition during pregnancy”.
 

The definition applies regardless of whether insulin or only 

diet modification is used for treatment or whether the 

condition persists after pregnancy. It does not exclude the 

possibility that unrecognized glucose intolerance may have 

antedated or begun concomitantly with pregnancy (Metzger 

et al., 1998; ADA, 2009). 

The definition of the fourth international workshop 

conference on GDM refers to a heterogonous group of 

women. It includes the following categories):  

 Normal glucose tolerance before pregnancy which 

becomes abnormal with advancing gestation and reverts 

to normal after pregnancy. 

 Mild abnormal glucose tolerance before pregnancy which 

worsens in pregnancy due to increased insulin resistance.  

 Undiagnosed type II DM.  

(Maresh, 2005) 
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The prevalence of GDM: 

GDM is becoming an increasing health problem 

worldwide and one of the most common complications of 

pregnancy (Willer and Todesca, 2003).  

GDM may range from 2 to 15% of pregnancies, 

depending on population studied. Approximately 150,000 cases 

of GDM, representing on average 3-8% of all pregnancies are 

diagnosed annually in the USA (Ben-Harous et al., 2004). 

The estimated incidence of GDM in Europe is 4% to 

6% or 170,000 to 250,000 pregnant women out of the five 

million who give birth each year (Hod, 2003).  

In Egypt, (Impaired Glucose Tolerance) IGT which 

occurs during pregnancy affects 7.2% of all pregnancies and 

is considered a major cause of maternal and fetal morbidity 

(Azmy et al., 2005).  

Pathophysiology : 

� 
Fig (1): GDM is caused by abnormalities in at least 3 aspects of fuel 

metabolism: insulin resistance, impaired insulin secretion and 

increased hepatic glucose production (Yamashita et al., 2000).  

 

http://en.wikipedia.org/wiki/Image:Insulin_glucose_metabolism.jpg
http://en.wikipedia.org/wiki/Image:Insulin_glucose_metabolism.jpg
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 GDM and Insulin Resistance: 

Insulin resistance is a normal phenomenon emerging 

in the second trimester of pregnancy, which progresses 

thereafter to levels seen in non-pregnant patients with type 2 

diabetes. It is thought to secure glucose supply to the 

growing fetus. Women with GDM have an insulin resistance 

they cannot compensate with increased production in the β-

cells of the pancreas. Placental hormones, and to a lesser 

extent increased fat deposits during pregnancy, seem to 

mediate insulin resistance during pregnancy. Cortisol and 

progesterone are the main hormones, but human placental 

lactogen, prolactin and estradiol contribute too (Carr et al., 

1998) 

Because glucose travels across the placenta (through 

diffusion facilitated by GLUT3 carriers), the fetus is exposed 

to higher glucose levels. This leads to increased fetal levels 

of insulin (insulin itself cannot cross the placenta). The 

growth-stimulating effects of insulin can lead to excessive 

growth and a large body (macrosomia). After birth, the high 

glucose environment disappears, leaving these newborns 

with ongoing high insulin production and susceptibility to 

low blood glucose levels (hypoglycemia) (Kelly et al., 2005)  

It has been suggested that insulin resistance in GDM has two 

components (Homko et al., 2001):  

1. A physiological increase in insulin resistance which 

occurs in all women during the second half of pregnancy, 

disappears postpartum, and is believed to be the result of 

increased blood levels of several gestational hormones. 
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2. Chronic insulin resistance preceding pregnancy, and is 

exacerbated by physiological changes that lead to insulin 

resistance during pregnancy.  

Thus most women with GDM have a combination of 

acquired and chronic insulin resistance and are therefore, as a 

group, slightly more insulin resistant than normal women 

during late pregnancy (Buchanan and Tiang, 2007).  

[2] GDM and Pancreatic -cell Dysfunction: 

Like all forms a hyperglycemia, GDM is characterized 

by insulin levels that are insufficient to meet insulin 

demands. The causes of pancreatic -cell dysfunction that 

lead to insulin insufficiency in GDM are not fully defined. 

Three general categories have been identified (Metzgar et al., 

2007).  

1. Autoimmune -cell dysfunction. 

2. Genetic abnormalities that lead to impaired insulin 

secretion. 

-cell dysfunction that is associated with chronic insulin 

resistance 

Risk factors of GDM 

Classical risk factors for developing gestational 

diabetes are the following (Ross et al., 2006). 


