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Abstract:

Gestational diabetes always accompanies an increased maternal and neonatal risk. Insulin is
the standard therapy but causes multiple complications. Metformin has less complications. This
study aims to assess the efficacy of metformin in controlling maternal blood glucose level

compared to insulin in women with gestational diabetes.

A randomized controlled trial conducted in the obstetric department in Salah Al-Deen general
Hospital during the period from 1st February - 31st July 2022. Total sample of 100 pregnant
women suffered from gestational diabetes at (24-28week) gestational age were recruited
randomly. The patients were divided into two groups: 1-Metformin group (50 patients). 2-Insulin
Group (50 patients). Fasting and post prandial blood glucose levels 2 h after breakfast were done
at each visit and HbAlc each trimester. Follow up was continued till delivery to evaluate the

pregnancy outcome .
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The mean HbAlIc was significantly higher among Insulin group (5.8+ 0.5) than in Metformin

group (5.4 + 0.8). Preeclampsia was lower among Metformin group (14%) than Insulin group
(19.6%). hypoglycemia episode was significantly lower among Metformin group (14%) than
Insulin group (41.3%), Caesarean delivery was higher among Insulin group (58.7%) than
Metformin group (37.2%). The mean birth weight was significantly higher among Insulin group
(3761.4+470) than Metformin group (3540.9£338). Prematurity was found among (8.7%) of the
Insulin group in comparison to (4.7%) of the Metformin group. Prematurity was non
significantly higher among Insulin group (8.7%) than Metformin group (4.7%).

Metformin is effective and safe in the glycemic control of gestational diabetes, with better

maternal and neonatal outcomes.

Keywords: Metformin, Insulin, GDM.
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1. INTRODUCTION:

Gestational Diabetes Mellitus (GDM) is said to occur late in pregnancy as a transient
condition with less severe hyperglycemia [1], differing from diabetes in pregnancy (DIP) where
diabetes overt in pregnancy and likely to continue after birth. However, recent literature
suggests there may also be an entity related to early-onset GDM which may be distinct from
DIP and a separate subset of hyperglycemia in Pregnancy (HIP) [2], as GDM typically appears
in the second or third trimester. GDM exhibits a large proportion of HIP, with estimates that it
represents 75-90% of all HIP cases [3].Insulin is the standard therapy for GDM management
in cases refractory to nutrition therapy and exercise. Insulin therapy can be difficult for pregnant
women due to multiple injection requirements, risk of hypoglycemia, and weight gain. In
addition, hypoglycemia occurs in 70% of women who use insulin in their pregnancy. [4]
Metformin is a type of oral hypoglycemic medications called Biguanides. Metformin decreases
hepatic gluconeogenesis, improves peripheral and hepatic sensitivity to insulin and does not
induce hypoglycemia or maternal weight gain. However, as Metformin crosses the placenta and
the long-term effects in the offspring are unknown. There are more than 10 studies assessing
Metformin safety and efficacy. Globally, the results have been favorable to Metformin.
Compared to women taking insulin, those under Metformin have no difference in maternal
glycemic control, congenital abnormalities, macrosomia, rates of neonatal hypoglycemia or
other maternal or neonatal adverse outcomes. [5] This study aims to assess the efficacy of
metformin in controlling maternal blood glucose level compared to insulin in women with
GDM.

3. Patients and Methods

This study is a Randomized controlled trial was conducted in obstetric department in Salah

Al-Deen general Hospital during the period from 1st February to the 31st of July 2022. Total
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of 100 pregnant patients that diagnosed with GDM with gestational age (24-28week) were

randomly selected from the outpatient clinic and divided for two groups randomly into: group
metformin (50 patients), and insulin group (50 patients). Inclusion criteria were patients
diagnosed to have GDM were treatment initiated before 34 weeks of gestation. Exclusion
Criteria were essential hypertension, preeclampsia, Intra uterine growth retardation, Abnormal
glucose tolerance before pregnancy, unbalanced chronic disease, twin pregnancy, and treatment
initiated before 12 weeks or after 34 weeks of gestation. Data Collection done through a
questionnaire: by direct interview with the pregnant women, taking information about
demographic variable, & obstetrical history. Careful general clinical examination including
body weight, height, blood pressure and lower limb edema. Maternal body mass index. &
Abdominal examination for assessment of estimated fetal weight, fetal movement.
Ultrasonography to confirm gestational age, to exclude Intra uterine growth retardation,
congenital fetal malformation, and twin pregnancy. Preterm was diagnosed as gestational age
at delivery < 37 completed weeks. Laboratory examination: blood samples were collected from
the mothers for the diagnosis of GDM which made with at least two out of three elevated
glucose levels & FBG. These testes were done for pregnant women with high risk for GDM on
booking visit and pregnant women with low risk for GDM were screened at 24-28 weeks.
Before intervention patients were advised to take standard nutritional instruction for three meals

and four snakes daily.

Metformin Group: Metformin was started at dose of 500 mg and increased up to 1500 mg in
3 divided doses as tolerated until glycemic control was achieved [6]. Insulin group: Insulin was
prescribed as a combination of short acting and intermediate acting human insulin, twice daily
before meals in the morning and in the evening. A 24 h total insulin dose was calculated using
1 units/kg body weight. Two thirds of total dose was given in morning before breakfast and one
third at night before dinner [6].

Follow up: Follow up visits will arrange every 2 weeks till 36 weeks then weekly till
delivery. All patients were taught self-blood sugar monitoring using home glucose monitors
and will advised to maintain written record of blood sugar levels. Fasting and post prandial
blood glucose levels 2 h after breakfast were done at each visit and Glycated hemoglobin
(HbAIc) each trimester. Primary outcome measure is control of diabetes mellitus; monitored by
fasting blood sugar level, two hours postprandial, and HbA1C. Secondary outcome measure is

obstetric complications; macrosomia, shoulder dystocia, and rate of cesarean section.
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3. Results

Enrollment of 100 pregnant women with gestational diabetes, 11 were lost to follow and 3
of the Metformin group were shifted to insulin management due to irresponsive to metformin
and excluded from the study. The droop out rate was 11% lower than the accepted rate <20%,

as shown in Figure 1.

Most of the patients in both groups insulin group and metformin group were aged (31-40
years ), (47.83%), and (48.84%) respectively, this relation was statistically not significant. Most
of the patients in both groups' insulin group and metformin group from urban areas, (63.04%),
and (62.29%) respectively, this relation was statistically not significant. Most of the patients in
insulin group and metformin group were with parity >3 (50%), (48.84%), respectively, this
relation was statistically not significant .

Positive history of previous GDM found among (23.91%), and (20.93%) among insulin
group, and metformin group respectively. Positive family history of diabetes mellitus found
among (47.83%), and (53.49%) among insulin group, and metformin group respectively, this
relation was statistically not significant. The mean gestational age at diagnosis was (28.3+5.2
week) among insulin group, and (29.5+ 4.9 week) among metformin group as shown in Table
1.

Most of the patient were obese (BMI >30Kg/m 2) among insulin group (47.8%) and
metformin group (46.5%), followed by overweight 13(28.3%), and 14(32.6%) respectively as

shown in Table 2.

The mean systolic blood pressure among insulin group was (115.5+14.3), in comparison
with metformin group (117.3£12.4), as shown in Table 3. The mean diastolic blood pressure
among insulin group was (77.3+9.8), in comparison with metformin group (75.3+10.3), as
shown in Table 3.

After the end of the treatment the results show that: The mean FBS was higher among insulin
group (89.5+ 7.2) than in metformin group (87.3t 5.01), this relation was statistically
significant as shown in Table 4. The mean post prandial blood glucose2 h after breakfast was
higher among insulin group (125.5+ 5.7) than in metformin group (122.8+ 4.1), this relation
was statistically significant as shown in Table 4. The mean HbAlc was higher among insulin
group (5.8+ 0.5) than in metformin group (5.4 = 0.8), this relation was statistically significant

as shown in Table 4.
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Preeclampsia non significantly was lower among metformin group 6(14%) than insulin

group (19.6%). hypoglycemia episode was lower among metformin group (14%) than insulin
group (41.3%), this relation was statistically significant (P value < 0.05), as shown in Table 5.
Caesarean delivery was higher among insulin group (58.7%) than metformin group (37.2%),

this relation was statistically significant as shown in Table 5.

The mean birth weight was higher among group I (3761.4+470) than group M (3540.9+338)
this relation was statistically significant as shown in Table 6. Prematurity was found among
4(8.7%) of the insulin group in comparison to 2(4.7%) of the metformin group, this relation

was statistically non-significant as shown in Table 6.

100 GDM pregnant

women

50 women on .
Metformin 500 mg 50 on Insulin

daily

4 patient
12 controled 38 uncontrolled

lost to followup

21 patient controlled 2 Patient lost to follow

on 500 mg twice daily

17patient
up uncontrolled

y

14 patient controlled
on 500mg three times
/ day

3 patient uncontrolled

. 3 patient
2 patient lost to follow

up shifted to Insuline and

droped from the study

Figure 1. The study participant’s flowchart.
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Table 1. The general baseline characteristics of the sample.

Insulin
Group Metformin Group (n=43)
(n=46)
Age Frequency % Frequency % P value
<20 years 6 13.04 5 11.63 | >0.05 NS
21-30 years 18 39.13 17 39.53
31- 40 years 22 47.83 21 48.84
Total 46 100.00 43 100.00
Urban 29 63.04 27 62.79
Rural 17 36.96 16 37.21 | >0.05 NS
Parity
Nulliparous 10 21.74 8 18.60
12 13 28.26 14 32.56 | >0.05NS
>3 23 50.00 21 48.84
Total 46 100.00 43 100.00
previous GDM
positive 11 23.91 9 20.93 | >0.05 NS
Negative 35 76.09 34 79.07
Total 46 43
DM Family history 0.00 0.00
Positive 22 47.83 23 53.49 | >0.05NS
Negative 24 52.17 20 46.51
Total 46 100.00 43 100.00
Gestational age at
diagnosis of GDM 28.315.2 29.5+ 4.9 >0.05 NS
(week)

Table 2. the sample distribution according to pre pregnancy BMI

T Insulin Group | Metformin Group
Frequency | % Frequency %
Normal (18.5-24.9) Kg/m 2 11 23.9 9 20.9
Overweight (25-29.9) Kg/m 2 13 28.3 14 32.6
Obese (=30) Kg/m 2 22 47.8 20 46.5
Total 46 100.0 43 100.0
Table 3. The sample distribution according to blood pressure
Insulin Group | Metformin Group M | P value
BP Mean SD Mean SD
Systolic | 1155 | 14.3 117.3 12.4 >0.05
Diastolic | 77.3 9.8 75.3 10.3 >0.05
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Table 4. The sample distribution according to blood glucose indices

Insulin group | Metformin group

Blood Glucose Indices Mean sD Mean SD

FBS (mg/dl) 895 | 7.2 | 873 | 501 |<0.05(2.8)

Post prandial blood glucose 2 h after
breakfast (mg/dl) 1255 | 5.7 122.8 4.1 | <0.05(2.8)

HbAIc 5.8 0.5 5.4 0.8 | <0.05(2.8)

Table 5. The sample distribution according to maternal outcomes

Insulin group | Metformin group | P value
Maternal outcomes | Frequency | % | Frequency | %
Preeclampsia 9| 19.6 6 | 14.0 | >0.05 NS
hypoglycemia episode 191413 6|140| <0.05S
mode of delivery
vaginal delivery 19 | 41.3 27 | 62.8
Caesarean 27 | 58.7 16| 372 ] <0.05S
Total 46 | 100 43 | 100

Table 6. The sample distribution according to Neonatal outcomes

Insulin group | Metformin Group P value

Neonatal outcomes
Frequency | % | Frequency %

Birth weight (gr) meant SD* | 3761.4+470 3540.9+338 <0.05 S*

Prematurity 4 8.7 2 4.7 | >0.05 NS***
*SD: standard deviation, **S: significant, ***NS: non-significant

4. Discussion

In both groups of the current study, Insulin group and Metformin group most of the patients
were aged (31-40 years ), (47.83%), and (48.84%) respectively, this goes with Baiee HA et al
2014 [7] who found that the women with gestational diabetes are older (49.3%) aged > 30 years
, and with Mdoe MB et al 2021[7] found that maternal age above 35 years associated with
GDM. Most of our patients from urban area in both groups; Insulin group (63.04%) and
Metformin group (62.29%), this goes with Baiee HA et al 2014 [7] who found that most cases
are living in urban regions. Mdoe MB et al 2021[8] found that most of GDM women were from

urban areas (63%).

In current study the mean FBS was significantly higher among Insulin group (89.5+ 7.2)
than in Metformin group (87.3+ 5.01). This goes with Aboud AL Hayani, and Nasir A 2020,
[9] Found that patients on metformin treatment had significantly lower glucose levels
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(78.7+3.2) than insulin treated group (86.92+3.31). Ghomian N et al 2019 [10] found that

fasting plasma glucose (FPG) was controlled well by both groups' metformin treatment (91.22

* 4.37) and insulin treatment (92.21 + 4.41) without any significant difference. Simeonova-
Krstevska S 2018 [11] found that the mean FPG was statistically significantly lower in
metformin group (5.3+£0.7 mmol/l) than in insulin group (5.8 1.4 mmol/l). The mean post
prandial blood glucose 2 h after breakfast was significantly higher among insulin group (125.5+
5.7) than in metformin group (122.8+ 4.1), this goes with Ghomian N et al 2019 [10] found that
postprandial glycemia control an metformin treated group (119.38 £ 4.03) was lower than
among insulin treated group (118.99 + 6.24), and with Simeonova-Krstevska S 2018 [11] found
that the mean postprandial glycaemia was statistically significantly lower in metformin group

(7.0 £ 1.2 mmol/l) than in insulin group (7.9 = 1.9 mmol/l).

In current study the mean HbAIlc was significantly higher among insulin group (5.8+ 0.5)
than in metformin group (5.4 £ 0.8). this supported by the findings of Sarwat A et al 2022 [12]
found that maternal HbAlc levels before birth were 6.1+1.1 in metformin group and 6.0£1.2 in
insulin group, and with Simeonova-Krstevska S 2018 [11] found that the mean glycosylated
hemoglobin (HbAlc) at 37 gestation week was significantly lower in metformin groups
(5.3+0.7) than in insulin group (6.2+1.8). Preeclampsia non significantly was lower among
metformin group (14%) than insulin group (19.6%). This supported by what found by Kalafat
ER et al 2018 [13] found that metformin use was associated with a reduced risk of pregnancy-
induced hypertension when compared with insulin and a non-significantly reduced risk of pre-
eclampsia. Hypoglycemia episode was significantly lower among metformin group (14%) than
insulin group (41.3%). This goes with Picon-César, M.J et al 2021 [14] found that insulin
treated group had more hypoglycemic episodes (55%) than the metformin treated group
(17.7%). Ruholamin S et al 2014 [15] described only 2 women having hypoglycemia on insulin
and none on metformin, and Ashoush et al 2016 [16] published a non-significant difference for
maternal hypoglycemic episodes. Caesarean delivery was significantly higher among insulin
group (58.7%) than metformin group (37.2%). This goes with Picon-César, M.J et al 2021 [14]
found that cesarean deliveries (27.6% [metformin] vs 52.6% [insulin.]). Aboud AL Hayani, and
Nasir A 2020 [9] found a significant difference between insulin and metformin groups as
regards mode of delivery as insulin group (59.4%) has higher percentage than metformin groups

(40-57.1%) according to metformin dose in cesarean delivery.

A meta-analysis done by Guo L et al 2019 [17] published a lower incidence of labor

induction and a tendency to fewer elective cesarean deliveries for metformin treatment. The
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mean birth weight was significantly higher among group insulin (3761.4+470) than metformin

group M (3540.9+338). This goes with Aboud AL Hayani, and Nasir A 2020 [9] found that
there were statistically significant differences between insulin group (4.1+0.12 kg) and

metformin sub-groups patients as regards birth weight. Wang X et al 2021[18] and Jiang YF et
al 2015 [19] found that metformin was with lower neonatal birth weight, in which the results
were the same as a previous study. Ghomian N et al 2019 [15] found no different between
metformin group (3,450 + 548), insulin group (3,544 £ 57) regarding birth weight. Zhou et al
2021 [20] suggested that the level of triglyceride in maternal blood was positively correlated
with neonatal birth weight. Metformin is also confirmed to reduce the level of triglyceride in
non-obese type 2 DM patients, as a result, the potential mechanism for metformin to reduce

neonatal birth weight is improved maternal lipid metabolism [20].
5. Conclusions

Metformin is effective and safe in the glycemic control of GDM, Metformin treated women
had better maternal and neonatal outcomes, less hypoglycemic attacks and less preeclampsia,
macrosomia and preterm labour. Larger multicenter studies are recommended to establish the

long-term outcomes.
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