
Introduction:

Diabetes is a serious and growing global epidemic
affecting more and more people worldwide and is

particularly devastating when triggered during
pregnancy. Maternal diabetes in pregnancy is a
common medical complication of pregnancy and can
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Abstract:

Background: Gestational Diabetes Mellitus (GDM) is linked with amplified risk of variety of

maternal and perinatal complications. There have been a number of studies comparing

metformin with insulin in the management of GDM.

Methods: A clinical trial (Quasi experimental) was conducted on fifty women with GDM at

their 24 – 34 weeks of gestation with the aim to compare maternal and perinatal outcomes

treated by either insulin or metformin. The study population were recruited from obstetrics

and gynaecology outpatient department of Medical College for Women and Hospital, Uttara,

Dhaka, from July 2012 to December 2012.The patients were divided  into two groups (non-

randomized), 25 patients in each, and were subjected to either injection insulin or oral

metformin medication.

Results: The patients were grouped as insulin or metformin group. They were compared in

terms of  age, parity and developing maternal complications like preeclampsia (p=0.24), UTI

(p=0.40), polyhydramnios (p=0.70). However, the incidence of preterm birth was higher among

metformin group in comparison to insulin group (P=0.007).There was no significant difference

between insulin and metformin group as regard to mode of delivery. The proportion of neonatal

hypoglycemia in insulin group was higher than metformin group (P=0.46) but statistically not

significant. Other neonatal outcomes such as macrosomia, birth asphyxia and

hyperbillirubinaemia did not differ significantly between two groups.

Conclusion: In women with GDM, treatment with metformin is associated with higher

proportion of preterm birth than with insulin. Proportion of neonatal hypoglycemia is higher

with insulin use.
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lead to serious consequences for both the mother
and the child1.

GDM constitutes 90% of all pregnancies complicated
by diabetes2. According to American Diabetic
Association (ADA), GDM affects 7% of all pregnancies,
resulting in > 200,000 cases per year3. The prevalence
may range from 1-14% depending on the population
sample and diagnostic criteria. It has been
documented that there is marked variation in GDM
prevalence among different racial and ethnic groups
with higher prevalence in Native American, Asian and
African-American population4. The prevalence of GDM
among rural Bangladeshi women is 8.2%5.

If maternal normoglycemia cannot be achieved by diet
and lifestyle changes, medication is needed. The
standard treatment for achieving adequate glucose
levels is insulin therapy. However, the disadvantages
of insulin for the mother include the need for injections,
risk of hypoglycemia, increased appetite and weight
gain 6. Furthermore, this treatment requires
modification based on the patient’s body mass index,
glucose levels and lifestyle, 7and involves substantial
costs of health education for the safe use of insulin
and the cost of insulin-administration devices. Oral
hypoglycemic agents have traditionally been avoided
in pregnant women with diabetes because of the
potential risks of neonatal hypoglycemia and
teratogenicity associated with placental transfer to the
fetus. Metformin is an anti-hyperglycemic agent which
is not known to cause hypoglycemia in adult users.
Metformin reduces hyperglycemia by suppressing
hepatic glucose output (hepatic gluconeogenesis),
increasing insulin sensitivity and enhancing peripheral
glucose uptake.7,8 Metformin readily crosses the
placenta in women with GDM, exposing the fetus to
concentrations approaching those in the maternal
circulation 9,as well as in women with polycystic ovary
syndrome 10.However, metformin is not associated
with fetal anomalies when used during the first
trimester of pregnancy.11 In addition, metformin
appears to be safe in the second and third trimesters
of pregnancy.12 So objective of this study was to
evaluate maternal and perinatal outcomes of
pregnancy with GDM patients treated either by insulin
or metformin.

Materials & Methods

Methodology:

In this clinical trial (Quasi experimental),fifty antenatal
women whose pregnancies had been complicated

by GDM and did not respond to diet modification or
nutritional instructions alone in 1 week, were recruited
from gynae and obstetric  outpatient department of
Medical College for women and hospital, Uttara,
Dhaka, from July 2012 to December 2012. The
ethical committee approval was obtained. All
participant assigned the informed consent. GDM was
diagnosed at 20-36 weeks using WHO criteria :
fasting plasma glucose ³6.0 mmol/L and 2 h value
³7.8 mmol/L following a 75 g OGTT.13

Inclusion criterias were 20-35 years pregnant women
with singleton pregnancy, the gestational age
between 24-34 weeks, the gestational diabetes
diagnosed for the first time during study period after
24 weeks gestation in a previously nondiabatic and
having regular antenatal visits, the FBS level is ³7.0
mmol/L & 2 hrs after 75 gm OGTT ³7.8 mmol/L after
one week of diet therapy and no anatomical
anomalies of fetus. The exclusion criteria were type
1 and type 2 diabetes , anyone who was already on
insulin treatment, the lack of glycemic control even
at the maximum dose of metformin, where insulin
added or switch to insulin for glycemic control, any
obstetric high risk conditions like multiple pregnancy,
cardiovascular, renal, liver and thyroid disorders and
recognized fetal anomaly by ultra sonogram.

Group 1 received short acting or combination of short
and intermediate acting human insulin. Short acting
insulin (Actrapid) was given as thrice daily injections
before three meal and intermediate acting insulin
given twice daily injections before breakfast and
dinner. 24 hour insulin dose was estimated 0.7-1 unit
/kg body weight, in order to achieve the desired
glycemic goal.

Group 2 received metformin orally initially at dose of
500mg/day with meals, which slowly increased up to
2500mg in divided doses as tolerated by the patient.
If the target was not achieved with metformin alone,
insulin was added. Metformin was stopped if maternal
contraindication like liver and renal impairment
developed and the targeted blood glucose level
achieved. The dose increased 500 mg weekly.
Maternal age, BMI, fasting and 2 hours post prandial
blood sugar were measured during the treatment was
noted.

Monitoring was done at home by estimating blood
glucose level at fasting and 2-hour postprandial after
three main meals. The target of management was
to maintain fasting blood sugar (FBS) at <5.5mmol/L
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and postprandial blood sugar levels at <7mmol/L.
Glycemic profile, fasting and postprandial blood sugar
were done weekly for all cases. Dose modifications
of drugs were made at each antenatal visit weekly till
delivery. Standard obstetric care was accessible at
the antenatal clinics including history taking, clinical
examinations and some investigations like glycemic
profile, ultra sonography, HbA1c and other routine
antenatal investigations. Neonatal assessment was
done by clinical examination and laboratory
investigations. Maternal outcomes including
preeclampsia, polyhydramnios, infections, PPH and
perinatal outcomes including prematurity,
macrosomia ,birth asphyxia, perinatal asphyxia and
hyperbilirubinemia were recorded, if any. Mode of
delivery was also recorded.

Clinical properties between two groups were
compared using student t-test and chi square test
for continuous and categorical variables, respectively.
The results are presented as mean ± SD or absolute
frequency in percentage. The significance level <0.05
was deemed as significant. The recorded data was
evaluated using SPSS version 12

Results:

Table l presents demographic variables. The mean
age scores of insulin and metformin group were
comparable 28+2.1 years & 29+2.5 years,
respectively (p=0.21).The mean of parity in insulin
group was 2±0.2 and metformin group was 3±0.1
(p=0.19). Mean gestational age at entry were
27.5±2.8 weeks and 32.0±0.6 weeks respectively, in
insulin and metformin group (p=0.491), difference is
not significant. Moreover, the mean gestational age
of preterm delivery  was 36±0.7 weeks in insulin
group and 34.5±1.1 weeks  in  metformin group , the
difference were statistically significant (P=0.007).
Term delivery was 38±0.2 weeks and 38±0.6 weeks
in insulin and metformin group respectively (P=1.32),
statistically not significant.

The maternal outcomes are presented in Table ll. Of
25 subjects in insulin group 2 cases (8%) and among
25 subjects in metformin group one case (4%)
developed preeclampsia. (p=0.24). Four percent
patients of both group developed polyhydramnios
(p=0.70). Urinary tract infection was found 4% and
8% for insulin and metformin groups respectively
(p=0.40). No significant difference was found
between two groups regarding medical disorders
which developed during antenatal period.

Table III shows mode of delivery among the studied
groups. Vaginal delivery was in 12% and 16% of
insulin and metformin groups respectively (p=0.46),
statistically not significant. Caesarian section done
in 88% and 84% of  insulin and metformin groups
respectively (p=0.68), the difference was not
significant between two groups.

Table IV shows maternal postpartum complications.
Of 25 subjects of insulin and metformin groups two
cases (8%) and 4 cases (16%) developed PPH
(p=0.50) respectively. Moreover, UTI and wound
infection were 8% & 4% in insulin group and 4% & 8%
in metformin group respectively (p=0.59). There were
no significant differences between the two studied
groups regarding postpartum complications of GDM
patients.

Perinatal outcomes in insulin and metformin groups
are shown in Table V. Prematurity in metformin group
was significantly higher (16%) than in insulin group
4% (p=0.007). Neonatal hypoglycemia (< 1.6 mmol/
L) developed among 20% babies of patients who
treated with insulin whereas it was 12% in metformin
group (p=0.46). Difference was not statistically
significant. The incidence of macrosomia, birth
asphyxia and neonatal hyperbilirubinaemia in insulin
group were 8%, 8% and 16% respectively, while  in
metformin group were 4%, 4% and 8% respectively.
The rates of macrosomia, birth asphyxia and neonatal
hyperbilirubinaemia were similar between two groups.

Table-I

Base line criteria of mother

Variables Insulin Group Metformin Group P Value
(n = 25) (n = 25)

Mean ( ± SD ) Mean ( ± SD )

Age (Years) 28  ± 1.1 29  ± 2.5 0.21

Parity 2  ± 0.2 3  ± 0.1 0.19
Gestational age at entry/week 27.5  ± 2.8 32.0  ± 0.6 0.49
Gestational age at delivery/week
Preterm ( <37 weeks) 36  ± 0.7 34.5  ± 1.1 0.007
Term  (£37 weeks ) 38  ± 0.2 38  ± 0.6 1.32
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Table-II

Antenatal outcomes of mother

Variables Insulin Group Metformin Group X2 value P Value
(n = 25) (n = 25)

No % No %

Preeclampsia 2 8 1 4 1.33 0.24

Polyhydramnios 1 4 1 4 0.13 0.70
UTI 1 4 2 8 0.23 0.40

Table-III

Mode of delivery between two groups

Mode of delivery Insulin Group Metformin Group X2 value P Value
(n = 25) (n = 25)

No % No %

Vaginal delivery 3 12 4 16 2.56 0.46

Caesarean section 22 88 21 84 0.16 0.68

Table-IV

Postpartum complications of mother between two groups

Variables Insulin Group Metformin Group X2 value P Value
(n = 25) (n = 25)

No % No %

PPH 2 8 4 16 1.67 0.52

UTI 2 8 1 4 1.02 0.59
Wound infection 1 4 2 8 1.02 0.59

Table-V

Perinatal outcomes between two groups

Variables Insulin Group Metformin Group X2 value P Value
(n = 25) (n = 25)

No % No %

Preterm baby 1 4 4 16 7.20 0.007

Macrosomia 2 8 1 4 1.33 0.24
Birth asphyxia 2 8 1 4 1.33 0.24
Hypoglycemia 5 20 3 12 2.57 0.46
Hyperbilirubinemia 4 16 2 8 2.66 0.10

Discussion:

Gestational Diabetes Mellitus (GDM) has been
described as any extent of glucose intolerance with
onset or first recognition during pregnancy14. It is one
of the most common medical complications of
pregnancy which is related to numerous adverse
complications to mother and higher risk of perinatal
morbidity & mortality.

Traditionally, insulin therapy had been considered
standard practice for women with GDM who could
not have been controlled by nutritional therapy and
physical excersise15. Insulin therapy can be difficult
for pregnant women due to multiple injection
requirements, risk of hypoglycemia, and need for
dose modification and weight gain. Metformin is an
alternative to insulin and is effective in the treatment
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of women with GDM 16.  It improves peripheral insulin
resistance, decreases hepatic gluconeogenesis and
is not associated with weight gain or hypoglycemia17.

The controversy of using oral hypoglycemic agent in
pregnancy is related to concerns about their safety
for the development of fetus.  Therefore, evaluation
of the effect of metformin and insulin in glycemic
control and pregnancy outcomes in GDM women
were done.

Preterm delivery less than 37 weeks was more in
metformin group. Mean gestational age of preterm
delivery in insulin group was 36±0.7 weeks and
metformin group was 34.5±1.1weeks, that was found
to be statistically significant (p=0.007). This is in
contrast to the MiG trial, where preterm births were
significantly higher in the metformin group (p=0.04)
18. There was no obvious explanation for this finding.
Other studies reporting outcomes in women treated
with metformin do not show an increase in preterm
deliveries 19,20. Niromanesh S et al. found that the
incidence of preterm delivery was twofold higher in
metformin group but this was not   statistically
significant 21. On the contrary, Balani  previously
showed that preterm delivery was more common in
the insulin group 20. Mean gestational age at birth
was 38±0.2 in insulin group and 38±0.6 in metformin
group (p=1.32). Gandhi P et al.  found that mean
gestational age at birth was statistically higher in the
metformin group (38.7±1.31) weeks, but (38.3±1.9)
weeks in insulin group22.

In our study the rate of preeclampsia in insulin group
was 8% and in metformin group it was 4%. However,
this was not significant difference. In consistent with
our finding, Rowan et al., Tertti et al. and also
Spaulonci et al., have been reported similar results
23,24,25 . It is notable that despite there was no
significant difference in preeclampsia rate between
two groups, it’s rate was lower in metformin group.
In Spaulonci’s study the rate of preeclampsia in
metformin group was higher than in insulin group;
however it was not significant 25.  We found that other
maternal outcomes including polyhydamnios, UTI,
postpartum hemorrhage and caesarian wound
infection did not differ significantly between two
groups.

Regarding mode of delivery, there was no difference
in the mode of delivery between the two groups; this
is in agreement with most authors.  The rate of
cesarean section was much higher 43 (86%) than

vaginal delivery 07 (14%) in both groups. The rate of
cesarean deliveries reported by Silva JC et al. was
70%. Such high rates are common in some low
resource countries26.  In this study, comparison
between the two study groups regarding C.S. were
found 22(88%) and 21(84%) for insulin and metformin
groups respectively. There were no statistically
significant differences between the two study groups
(p=0.68). Moore et al. found    89% of insulin group
and 83% of metformin group delivered by caesarean
section 27. Ijas H et al. found that there were more
caesarean deliveries (38%) in the metformin group
than in the insulin group 19.

In the present study preterm delivery occurred in 4
cases (16%) for metformin group and 1 case (4%)
for insulin group. The difference was found to be
statistically significant (p=0.007). In MiG trial preterm
birth were significantly higher in metformin group
(p=0.04) , the iatrogenic prematurity rate was not
different between the metformin and insulin group,
but there was a trend to more spontaneous
prematurity in the metformin group 18 . Birth
asphyxia was found 2 cases (8%) and 1 case (4%)
in insulin and metformin group respectively,
statistically not significant (p=0.24).Respiratory
distress in newborn  did not differ between the two
treatment groups in MiG trial 18 . There were 2 cases
(8%) with birth weight more than or equal to 4 kg,
(macrosomia) in the insulin group and 1 case (4%)
with that weight in the metformin group, (p=0.24),
which is statistically not significant. Similarly Gandhi
P et al. found that the women in metformin group
had a significantly lower rate of macrosomia (8.2%
vs. 14.3%) 22.

Hypoglycemia frequently occurs in newborns of
women with GDM. In the present study, the rate of
neonatal hypoglycemia in insulin group was slightly
higher (20%) than metformin group (12%), but not
statistically significant (p=0.46). Ija’s H et al. found
that the frequency of neonatal hypoglycemia were
slightly but not significantly higher in insulin group 19

. Tertti et al. found significantly fewer neonates with
hypoglycemia in metformin group24.

Hyperbilirubinaemia was found in 4 cases (16%) and
2 cases (8%) of insulin and metformin group
respectively, there were no statistical, significant
differences between the two studied groups (p=2.66).
Coetzee et al. noted a higher incidence of neonatal
hyperbilirubinaemia in the metformin group 28.
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Conclusion:

This study  findings indicate that though metformin
is a logical treatment for women with gestational
diabetes mellitus, but in some aspect higher maternal
and perinatal complications were observed than
insulin. So, controversy surrounds the ideal approach
for treating GDM with oral agents, need further study
to validate this result.
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