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ABSTRACT 

Background: Metformin is a logical intervention assuming that the efficacy and safety of its use for pregnant 

patients are established.  

Objective: To assess the efficacy of metformin in controlling gestational diabetes compared to insulin. 

Patients and methods: This randomized controlled study was conducted on 214 patients with gestational 

diabetes recruited from the outpatient clinic of 6th of October Central Hospital during the period from 

October 2019 to April 2021. After fulfilling criteria of inclusion and exclusion, patients were randomly 

assigned to either groups of treatment with either metformin or insulin. Serial of blood glucose level was 

assessed at enrolment and at follow-up visits. The outcomes were fetal and maternal outcomes. 

Results: Fasting blood sugar and glycated hemoglobin were significantly lower (P <0.001) in the metformin 

group compared to the insulin group. However, 2 hours postprandial blood sugar did not show significant 

differences (P= 0.105) between the two groups. Additionally, Metformin was beneficial in reducing maternal 

weight gain and neonatal birth weight. Furthermore, neonates in the metformin-treated group suffered fewer 

rates of neonatal hypoglycemia and NICU admission.  

Conclusion: Metformin alone was as effective as insulin for controlling Gestational diabetes mellitus. 

Keywords: Insulin; metformin; gestational diabetes mellitus. 

 

INTRODUCTION 

     Gestational diabetes mellitus (GDM) is 

a major international health issue which 

has a growing prevalence in recent years. 

On account of the epidemic of obesity, the 

prevalence of overt diabetes in pregnancy 

and glucose intolerance in pregnancy 

(Gestational diabetes mellitus) has also 

risen. Globally, an estimated one in seven 

births are affected by GDM (Chen et al., 

2012). 

     GDM is known as a condition in which 

a woman without diabetes develops 

glucose intolerance during pregnancy 

resulting in varying degrees of 

hyperglycemia (American Diabetes 

Association, 2014). A medical diagnosis 

of GDM changes a pregnancy from 

‘normal’ to ‘abnormal’ and could 

potentially be associated with anxiety and 

depression for the reason that 

insufficiently controlled diabetes in 

pregnancy is closely linked with an 

increased incidence of adverse outcomes 
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for both mother and infant (Marchetti et 

al., 2017). 

     Most women are able to control their 

blood sugar with proper diet and exercise. 

If not, insulin injection is considered as 

the gold standard for GDM. However, 

several disadvantages of insulin treatment 

are recognized such as frequent injections, 

increased risk of hypoglycemia, and 

higher cost, which could reduce patient's 

compliance (McIntyre et al., 2019). By 

contrast, oral agents (metformin and 

glyburide) present the advantages of 

easier management and lower cost, thus 

they become an attractive alternative to 

insulin with better acceptance, which 

enhances adherence to the treatment 

(Liang et al., 2017). 

     Metformin, an oral anti diabetic drug, 

has been used since 1960 in patients with 

Type-2 diabetes mellitus. It has been 

upgraded to a Category B drug as it is not 

associated with any fetal congenital 

anomalies (Cassina et al., 2014). It was 

initially used to reduce insulin resistance 

in females with the polycystic ovarian 

syndrome. It showed remarkable results 

with no side effects in pregnancy so it was 

considered a better alternative for the 

management of GDM. It can be a logical 

treatment for pregnant females as it 

produces the euglycemic state by 

improving insulin sensitivity, reducing 

hepatic gluconeogenesis, and increasing 

peripheral glucose uptake and Utilization 

(Angueira et al., 2015). 

     The use of metformin in treatment of 

GDM has been endorsed by numerous 

professional and governmental 

organizations. Yet, guidelines emphasize 

the need for more information on the 

effects of Oral Hypoglycaemic Agents for 

GDM treatment (American Diabetes 

Association, 2018). 

     The objective of this study was to 

estimate the comparative effectiveness of 

metformin versus insulin in Egyptian 

women. 

PATIENTS AND METHODS 

     This was a randomized controlled 

clinical trial, including 214 pregnant 

women with gestational diabetes attending 

the outpatient clinic of 6th of October 

Central Hospital from October 2019 to 

April 2021. They were divided into 2 

equal groups: 

     Group A were treated by metformin. 

Metformin was started at a dose of 500 

mg and increased up to 2500 mg in 3 

divided doses as tolerated until glycemic 

control was achieved. Target blood sugar 

levels aimed at FBS < 95 mg/dl and 

postprandial levels <120 mg/dl. If blood 

glucose levels were higher than the cut off 

values 3 weeks after treatment or at any 

time during treatment with maximum dose 

of metformin, the patient was shifted to 

insulin. 

     Group B were treated by insulin. They 

were given insulin human mixtard (30:70) 

subcutaneously. Total daily dose of 

premixed insulin at initiation was 

calculated for most patients as 0.7 IU/kg 

body weight and was increased as needed. 

Only 2/3rd of the above calculated dose 

was administered in the morning 30 

minutes before breakfast and the 

remaining 1/3rd was given in the evening 

30 minutes before supper. 

     The protocol was approved by the local 

research and ethical committee of the 

Department of Obstetrics and Gynecology 

of Al-Azhar Faculty of Medicine. Every 
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woman participated in the study was 

informed about the nature of study and 

gave a written consent. 

Inclusion Criteria: 

1. Women with GDM between 20 week 

and 28 weeks of gestational age. 

2. Patients aged (21 -35) years. 

3. Singleton pregnancy. 

4. Failure to achieve glycemic control 

with exercise and diet during 1 week 

Exclusion Criteria: 

1. Pregnant with pre-existing diabetes 

(T1D or T2D). 

2. Patients with fasting blood glucose 

levels ≥ 125 mg/dl or 2hPP blood 

glucose level ≥ 200 mg/dl. 

3. Women who have contraindications to 

metformin, e.g. liver cirrhosis, 

impaired renal function. 

4. Patients with other medical disorders 

that may affect perinatal outcome 

(e.g., hypertension, SLE). 

5. Pre-existing fetal anomalies identified 

by ultrasound prior to initiation of 

treatment. 

All pregnant women attend to 

outpatient clinic were submitted to: 

Careful and detailed history: 

I. Personal history: Name, age, 

occupation, residence, special habits 

of medical importance and educational 

level. 

II.  Obstetric history: 

● History of poor obstetric outcome 

(abortion, CFMF, IUFD, and neonatal 

death). 

● Previous history of macrosomic baby. 

● Previous history of GDM. 

● Her first day of LMP for estimation of 

gestational age. 

● History of previous Cesarean sections. 

III. Past history: History of any medical 

disorders or any surgical history. 

IV. Drug history and allergy. 

V. Family history of diabetes in first 

degree relatives. 

Examination: 

● General examination (pulse, blood 

pressure, temperature, etc). 

● Abdominal examination: 

- Palpitation (fetal size, amount of 

liquor, fetal lie, fetal presentation). 

- Inspection (size of uterus, scars, fetal 

movement). 

● Vaginal examination (when indicated). 

Ultrasound examination to: 

1. Assess viability and fetal heart rate. 

2. Exclude major abnormalities. 

3. Assess fetal growth and Gestational 

age. 

4. Assess the amount of liquor and 

evaluation of placenta. 

     Screening was done by A 50g oral 

glucose challenge test (GCT) as an initial 

screening test, irrespective of the fasting 

status, a blood sugar level ≥140 mg/dl (7.8 

mmol/1) was considered a positive (GCT). 

Subsequently, these women had a 3h oral 

glucose tolerance test (OGTT) after an 

overnight fasting (water was allowed). 

Diagnosis of GDM was made with at least 

two elevated plasma glucose levels: 
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● Fasting blood glucose level ≥95 mg/dl 

(5.33 mmol/L). 

● 1 hour blood glucose level ≥180 mg/dl 

(10 mmol/L). 

● 2 hour blood glucose level ≥155 mg/dl 

(8.6 mmol/L). 

● 3 hour blood glucose level ≥140 mg/dl 

(7.8 mmol/L). 

     After confirmation of gestational 

diabetes mellitus, newly diagnosed clients 

were managed on diet and exercise 

according to the recommendations of 

American Diabetes Association, (2018). 

They were advised to keep carbohydrate 

intake at 40% of total calorie intake with 

consumption of 30–32 kcal/kg and also to 

select foods with low glycaemic index 

values. In addition, exercise was 

recommended to be three times a week for 

about 30 min. 

     If glycemic targets were not achieved 

within 2 weeks, they were then recruited 

into the study and put on the treatment 

protocol. 

     Follow up visits were arranged in the 

same antenatal clinic every 2 weeks till 36 

weeks then weekly till delivery. At each 

antenatal visit, blood pressure and weight 

were measured, abdominal examination 

was done, and Ultrasound was done at 

first visit and then monthly. Fasting and 

2h postprandial blood glucose levels were 

done at each visit. HbAlc was done at the 

begining of study and at around 37 weeks 

of pregnancy. Method and time of 

delivery were decided around 38 weeks of 

pregnancy. Follow up was continued till 

delivery to evaluate the pregnancy 

outcome. Neonatal assessment was 

assessed for 5-min APGAR score, blood 

glucose level, neonatal birth weight, 

respiratory distress syndrome (RDS), and 

the rate of neonatal intensive care unit 

(NICU) admissions. 

Statistical analysis: 

     The program used was SPSS version 

22. Quantitative data were analyzed using 

mean, standard deviation, and range. The 

frequency and percentage were used with 

qualitative data.  

1. Independent-samples t-test of 

significance was used when 

comparing between two means. 

2. Chi-square (X2) test of significance 

was used in order to compare 

proportions between two qualitative 

parameters. 

3. The Confidence Intervals was set two 

95% and the margin of error was set 

two 5%. 

4. Probability (P-value): P-value <0.05 

was considered significant. 
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RESULTS 

 

     Of the 214 eligible women, 194 

women completed the study (100 in the 

insulin group and 94 in the Metformin 

group). Patients had dropped out due to 

various reasons and were excluded from 

the study. Thirteen participants in the 

metformin group were excluded in the 

analysis (2 participants failed to follow-

up, 1 participant withdrew her consent, 5 

participants failed to reach glycemic 

control, and 5 participants couldn’t 

tolerate GIT side effects). A total of 7 

participants in the insulin group were also 

excluded, and the causes were failure to 

follow-up (4 participants), consent 

withdrawals (2 participants), and 

discharge against medical advice (1 

participants). 

     There was no significant difference 

between two groups regarding maternal 

age, weight, height, BMI, GA, parity and 

smoking at the start of study (Table 1). 

 

Table (1): Comparison between group and group B according to patient 

characteristic at the start of study 

Groups 

Descriptive data 

Group A  

Metformin 

Group B  

Insulin P-value 

(No. = 94) (No. = 100) 

Maternal age (years) 
Mean ± SD 30.34 ± 4.23 29.54 ± 3.92 

0.174 
Range 22 – 35 21 – 35 

Weight (kg) 
Mean ± SD 78.51 ± 13.18 80.57 ± 14.92 

0.309 
Range 56 – 110 55 – 112 

Height (cm) 
Mean ± SD 167.27 ± 6.37 168.70 ± 6.65 

0.128 
Range 157.5 – 190 157 – 192 

BMI (kg/m2) 
Mean ± SD 28.01 ± 4.12 28.28 ± 4.85 

0.676 
Range 18.08 – 37.88 17.87 – 39.52 

Gestational age (weeks) 
Mean ± SD 23.66 ± 1.91 24.16 ± 1.98 

0.075 
Range 20 – 28 21 – 28 

Parity 
Primigravida 28 (29.8%) 41 (41.0%) 

0.104 
Multigravida 66 (70.2%) 59 (59.0%) 

Smoking 
Non-smoker 85 (90.4%) 89 (89.0%) 

0.737 
Smoker 9 (9.0%) 11 (11.0%) 
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     There was no significant difference 

between both groups concerning the FBS 

in the beginning of the study. However, 

after 2 week of the treatment, the FBS 

levels were significantly lower in 

metformin and insulin groups. 

Additionally, the fasting blood sugar 

levels were significantly lower in the 

metformin group than in the insulin group 

(Table 2). 

 

Table (1): Comparison between group A and group B according to fasting blood 

sugar (FBS) 

Groups 

Variables 

Group A 

Metformin 

Group B 

Insulin P-value 

(No. = 94) (No. = 100) 

FBS at time of 

diagnosis 

Mean±SD 110.1±6.39 108.72±6.6 
0.141 

Range 96 – 124 96 – 125 

FBS after 3 weeks of 

treatment 

Mean±SD 92.58±3.36 94.9±2.49 
<0.001 

Range 85 – 99 87 – 99 

FBS at last week of 

delivery 

Mean±SD 89.1±3.84 93.6±2.24 
<0.001 

Range 80-96 88-98 

 

     There was no significant difference 

between the metformin group and the 

Insulin group in regard to the 2hPP in the 

beginning of the study. However, after the 

treatment, the 2hPP levels were 

significantly lower in both metformin and 

insulin groups. Additionally, the 

postprandial glucose levels were 

numerically lower with metformin 

treatment but did not reach statistical 

significance (Table 3). 

 

Table (2): Comparison between group A and group B according to 2 hours 

postprandial (2hPP) 

Groups 

Variables 

Group A 

Metformin 

Group B 

Insulin P-value 

(No. = 94) (No. = 100) 

2hPP at time of 

diagnosis 

Mean±SD 176.24±7.53 175.27±11.39 
0.483 

Range 158 – 197 161 – 199 

2hPP after 3 weeks 

of treatment 

Mean±SD 112.4±6.8 113.77±7.66 
0.189 

Range 100 - 119 102 – 120 

2hPP at last week 

of delivery 

Mean±SD 103.5 ± 7.95 105.28±7.22 
0.105 

Range 92– 118 91 - 120 
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     There was no significant difference 

between two groups regarding HbA1c in 

the beginning of the study. However, the 

metformin group had significantly lower 

HbA1c levels at 37 week of gestation 

(Table 4). 

 

Table (3): Comparison between group A and group B according to glycated 

hemoglobin 

Groups 

Variables 

 

Group A 

Metformin 

Group B 

Insulin P-value 

(No. = 94) (No. = 100) 

HbA1c at time of 

diagnosis 

Mean±SD 6.08 ± 0.41 6.02 ± 0.61 
0.42 

Range 5.8 – 6.4 5.6 – 6.4 

HbA1c during last 

week of delivery 

Mean±SD 5.13 ± 0.34 5.43 ± 0.37 
<0.001 

Range 4.6 – 5.8 4.4 – 5.9 

Difference Mean±SD 1.05 ± 0.053 0.69 ± 0.07 <0.001 

Value of Metformin use 

Items Mean±SE 95% CI 

Lowering HbA1c 0.36 ± 0.01 0.34 – 0.38 

 

     There was a significantly less maternal 

weight gain with the metformin group 

compared to the insulin group. 

Additionally, there was significant 

difference between the two groups in 

respect to the mean gestational age of 

delivery but it is clinically small 

difference. Furthermore, there was no 

significant difference between the 

metformin group and the Insulin group in 

regard to the rate of C-sections. 

Nevertheless, Cesarean section deliveries 

due to macrosomia were significantly 

more in insulin treated patients than in 

metformin treated patients with a ratio of 

(2:1) (Table 5). 

 

Table (4): Comparison between group A and group B according to maternal 

obstetric outcome 

Groups 

Variables 

Group A  

Metformin 

(No. = 94) 

Group B  

Insulin 

(No. = 100) 

P-value 

1. Gestational week  

of delivery 

Mean ± SD 37.76 ± 0.86 38.07 ± 1.28 
0.048 

Range 35.5 – 39 36 – 40 

2. Maternal weight 

gain (kg) 

Mean ± SD 6.98 ± 0.68 9.37 ± 1.60 
<0.001 

Range 6 – 8 7 – 12 

3. Mode of delivery 

Normal vaginal 

delivery 
22 (23.4%) 22 (22.0%) 

0.818 

Cesarean section 72 (76.6%) 78 (78.0%) 

Indication for C/S no. (%) 

I. Diabetes+ failed induction 13 (18.1%) 11 (14.1%) 0.509 

II. Pre-eclampsia + unfavourable cervix 5 (6.9%) 4 (5.1%) 0.639 

III. Previous uterine surgeries 22 (30.6%) 21 (26.9%) 0.622 

IV. Macrosomia (big baby) 12 (16.7%) 24 (30.8%) 0.027 

V. Primi Breech presentation 4 (5.6%) 3 (3.8%) 0.619 

VI. Foetal jeopardy 9 (12.5%) 10 (12.8%) 0.956 

VII. Cephalo-pelvic disproportion 7 (9.7%) 5 (6.4%) 0.455 
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     Neonatal birth weight was significantly 

lower in the metformin group than that of 

the insulin group. In addition, neonatal 

hypoglycemia and NICU admission were 

statistically significantly lower in the 

metformin group in comparison to the 

insulin group. However, there was no 

significant difference between the two 

group regarding neonatal respiratory 

distress and 5 min-APGAR score (Table 

6). 

 

Table (5): Comparison between group A and group B according to fetal outcome. 

Groups 

Variables 

Group A  

Metformin 

(No. = 94) 

Group B  

Insulin 

(No. = 100) 

P-value 

Neonatal hypoglycemia 
No 82 (87.2%) 76 (76.0%) 

0.044 
Yes 12 (12.8%) 24 (24.0%) 

Respiratory distress 
No 90 (95.7%) 92 (92.0%) 

0.28 
Yes 4 (4.3%) 8 (8.0%) 

NICU admission 
No 81 (86.2%) 71 (71.0%) 

0.01 
Yes 13 (13.8%) 29 (29.0%) 

Apgar score 
Mean ± SD 7.9 ± 0.8 8.1 ± 0.7 

0.066 
Range 7 – 10 7 – 10 

Birth weight (gm) 
Mean ± SD 3410.15 ± 480.08 3649.55 ± 468.87 

<0.001 
Range 2850 – 4950 2875 - 4940 

 

DISCUSSION 

     Uncontrolled gestational diabetes is 

closely linked with an increased incidence 

of adverse outcomes for both mother and 

fetus. When women fail to achieve 

euglycemia with lifestyle interventions, 

the optimal pharmacologic agent for 

GDM treatment is questionable (McIntyre 

et al., 2019). Historically, insulin has been 

the standard GDM treatment. Newer data, 

including Metformin in Gestational 

Diabetes (MiG) trial, suggest that 

metformin may be an acceptable 

alternative to insulin for GDM treatment 

(Balsells et al., 2015). A key target of our 

study was to assess the efficacy of 

metformin in controlling gestational 

diabetes compared to insulin. 

     Concerning patients' characteristics in 

both groups, there were no significant 

differences between the two groups 

regarding maternal age, primigravida, GA 

at time of diagnosis, BMI at the time of 

diagnosis, and HbA1c at time of 

diagnosis. This was in agreement with the 

study of Niromanesh et al. (2012) and 

Ghomian et al. (2019). However, the 

study of Spaulonci et al. (2013) reported 

that a median number of 3 pregnancies 

(with insulin) versus 2 pregnancies (with 

metformin). This difference might be due 

to the various ethnic groups and the 

slightly older maternal age. 

     With respect to glycemic control, no 

significant difference in pre-treatment 

glucose levels was observed between the 

two groups. However, after giving the 

drugs, the glucose levels were 

significantly lower in both metformin and 

insulin groups. 

     Fasting glucose was significantly lower 

in the metformin group after 3 weeks of 

treatment. In addition, the average fasting 

blood glucose level continued throughout 

gestation to be significantly lower in 

metformin treated group. This was in 
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agreement with the studies of Gui et al. 

(2013) who reported that the fasting blood 

sugar levels were significantly lower in 

the metformin only group than in the 

supplemental insulin group. However, the 

study of Niromanesh et al. (2012) found 

that the fasting blood glucose was 

numerically lower with metformin 

treatment versus insulin treatment but did 

not reach statistical significance. 

     Regarding the 2 hours postprandial 

glucose levels, we found that there was an 

insignificant statistical difference between 

the two groups at last week of delivery. 

This was in line with the study of 

Ghomian et al. (2019) who reported that 2 

hours postprandial throughout treatment 

until delivery did not show any 

statistically significant difference. 

Additionally, a meta-analysis by Guo et 

al. (2019) reported that there was no 

significant statistical difference between 

the insulin and metformin groups in terms 

of 2-hours plasma glucose (2hPG). 

     As for evaluation of glycosylated 

hemoglobin at 37th week, the findings 

indicated lower mean of HbA1c among 

metformin group, with a statistically 

significant difference. Results from the 

study conducted by Mesdaghinia et al. 

(2013) displayed significantly lower levels 

of HbA1c in the metformin group. This 

agrees with the long-standing knowledge 

that Metformin acts mainly by 

suppressing hepatic glucose production, 

leading to a reduction in fasting plasma 

glucose levels and HbA1c (George and 

McCrimmon, 2013). 

     Concerning the time of delivery, 

Kitwitee et al. (2015) and Li et al. (2015) 

found that gestational ages at delivery 

were lower with metformin treatment. 

This was in agreement with the current 

study as we found that the mean 

gestational age of delivery in the 

metformin-treated group was less than in 

the insulin-treated group. This was 

statistically significant but clinically small 

difference. 

     In the current study, it was clear that 

cesarean section (CS) deliveries due to 

macrosomia were significantly more in 

insulin-treated patients (30.8%) than in 

metformin-treated patients (16.7%) with a 

ratio of 2:1. Nevertheless, the rate of CS 

were found to be 76.6% and 78.0% for 

metformin and insulin groups respectively 

which was insignificant. This was in 

agreement with Gui et al. (2013) and 

Tertti et al. (2013) who showed that the 

rates of cesarean section were similar in 

both groups. However, Ijäs et al. (2011) 

found that there were more Cesarean 

deliveries in the metformin group than in 

the insulin group which might be a result 

of an increased incidence of intrapartum 

CS for prolonged labor or presumed fetal 

compromise. 

     Comparison between the two studied 

groups regarding weight gain during 

pregnancy showed that the insulin group 

have weight gain values statistically 

higher than metformin group. This was an 

unsurprising finding, Niromanesh et al. 

(2012) found that the insulin group had a 

statistically significantly higher weight 

gain than the metformin group. Also, 

Ainuddin et al. (2015) demonstrated that 

there was less maternal weight gain with 

metformin than insulin. 

     In the present study, the average birth 

weight of the newborns was significantly 

lower in the metformin treated group. 

There were 24 cases with birth weight 
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more than or equal to 4kg, (macrosomia) 

in the insulin group compared to 12 cases 

with that weight in the metformin group. 

This was an agreement with a meta-

analysis of 32 RCTs by Liang et al. 

(2017) who revealed that metformin had 

lower birth weight and lowest incidence of 

macrosomia and large for gestational age 

(LGA) compared to glyburide and insulin. 

Also, Ainuddin et al. (2015) demonstrated 

a lower birth weight in metformin‐treated 

pregnancies. 

     Concerning Apgar score (at 5 min) in 

our study, the majority of the neonates 

were born with an Apgar score ≥7, and 

there was no significant difference 

between the two groups. This was in 

consensus with various other studies such 

as Tertti et al. (2013) and Guo et al. 

(2019) who found no significant 

differences in regard to the Apgar score. 

     Neonatal hypoglycemia was found in 

12.7% and 24.0% of Metformin and 

insulin groups respectively with a 

statistically significant difference. The 

results from the current study were 

consistent with those obtained by 

Spaulonci et al. (2013) who found a lower 

frequency of neonatal hypoglycemia with 

metformin with statistical significance. 

Additionally, in a study done by Ijäs et al. 

(2011), the frequency of neonatal 

hypoglycemia was slightly but not 

significantly higher in the insulin group. 

     Insulin group have more risk of 

neonatal respiratory distress than 

metformin group but there were no 

statistically significant differences. This is 

consistent with the study of Feng and 

Yang (2017) who noted that there was no 

difference in neonatal outcome including 

respiratory distress. However, 

Mesdaghinia et al. (2013) reported higher 

incidence of respiratory distress and 

NICU admission in the insulin group. 

     Neonatal intensive care unit (NICU) 

admission had occurred in 13.8% and 

29.0% of Metformin and insulin group 

respectively. There was statistically 

significant difference between the two 

groups. This was an agreement with 

Kitwitee et al. (2015) and also Li et al. 

(2015) who noted a lower rate of NICU 

admission with metformin.  

     The findings of our study provided 

much‐needed information on real‐world 

effectiveness of metformin compared with 

insulin. No substantial differences in 

effectiveness between metformin and 

insulin as treatment for GDM on the basis 

of a wide array of clinically relevant 

maternal and child outcomes. 

CONCLUSION 

     Metformin has an efficacy as that of 

insulin in glycemic control of GDM, and 

has additional advantages regarding 

reduction of maternal weight gain as well 

as neonatal birth weight, and also 

lowering poor neonatal outcomes, namely 

neonatal hypoglycemia and NICU 

admission. 
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ــ   ــة الب ـــ يعُتتبررررري فورمتنرررررً ممط يررررررض أ م   مرررررأ   نررررري      خلفيـــ

 .فستخرفمه ولريضى فوحًفمل فع ل وآمط

ي مررررما فع ومررررو فورمتنررررً ممط فرررر  فو ررررم ي   لررررى  الهــــد  مــــ  الب ــــ  

 .ن ًومطسكي فوحرل   ور   نو مع فلإ

يررررره اررررسة فور فسررررو  ر ت ررررنى فو رررر     المريضــــار واــــر  الب ــــ  

وحترررى  2019مرررط فبترررً ي فوريبرررى  وفورررم فرررى فونتررري  مرررط  بترررً ي 

مييضررررو مةرررر  أو   رررركي  فوحرررررل  ٢١٤وقررررر يررررا ي  ررررما  2021  ييررررل 

 عررررر فسررررتمن   معرررر يمي فو رررررًل وفشسررررتبع     يي ررررو   ررررًف مو فوررررى 

 ررررط  ييرررري فلإن ررررًومط  مجرررررً تمط هحرررررفار  يررررا     ررررط  وف مرررر  

وفلأضرررري  ي رررر ووط   رررر   فورمتنررررً ممط. وقررررر يررررره مت  عررررو  رمرررررع 

فوريضرررى فررر  فوعمررر    فوخ   مرررو  رررط  ييررري م رررتً  فو ررركي و ررررل 

سررررًن   فررررى بررررل ريرررر   ع وفسررررترية فورت  عررررو حتررررى فوررررًش   وت مررررما 

 يي ررررو و مً ررررر فوررررًش   وفيضرررر  ور  فو نررررل   ررررر فوررررًش   وقمرررر   

 خرررررا  قرررر  ي وبررررسومع هفف وررررى  فلأمرررريع     ررررو   برررر    عررررر فوررررًش  

 .فورت  عو ف  وحر  فوع  يو فوريبى  وحريث  فوًش  

ــ   ــالب الب ــ ش يً ررررر فرررريم  ررررمط فورجرً ررررو فوترررر  يررررا     رررر   نتــ

مررررط حمرررر   رررر ورمتنً ممط وفورجرً ررررو فوترررر  يررررا     رررر    لإن ررررًومط 
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م رررررتً  فو ررررركي   ورررررر   عرررررر فشف ررررر  ع ووكرررررط   و  ررررربو ور رررررتً  

فوجلًبررررًر فوةرررر  ا فررررى فوررررر  برررر     لررررى فررررى مجرً ررررو فلإن ررررًومطع 

ور  فلأم رررر ة مررررط وقرررره  ررررر  و يضرررر  وررررًحل    معرررررل فوىيرررر    فررررى 

فوعررر ت حترررى فورررًش   ب نررره   لرررى فرررى فورجرً رررو فوترررى يرررا     ررر  

 يً رررر فررريم  رررمط فورجررررً تمط   لإن رررًومط.  مررر    و  ررربو ولرًفومرررر فررر 

مررررط حمرررر  حرررررو     مضرررر  ن ة فرررر  فوج رررر ر فوت ن رررر  ولرًوررررً  و 

قمرررر      ررررو   برررر    عررررر فوررررًش    خرررررا  قرررر  يع  مرررر  فمررررر  يتعلرررري 

 ىيرررر    ور  فو نررررل و فلإصرررر  و  رررر    فوجلًبررررًر   وررررر   و حرررررو  

مضررررر  ن ة يت لرررررق حجرررررىة فررررر  ق رررررا فوحضررررر ن ة ف رررررر ورررررًحل 

   ت فورتنً ممطهنخن ض   ف  مجرً و يع    

ــتنتا   برررر   فورمتنررررً ممط فعررررس شأ مثررررل فلإن ررررًومط  فرررر  فو ررررم ي   الإســ

 . لى سكي فوحرل

 .فلإن ًومطع فورمتنً ممطع سكي  فوحرل الكلمار الدالة 


