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ABSTRACT

Background: Objectives of current study were to assess the efficacy of metformin in the management of Gestational Diabetes Mellitus (GDM) and
to compare maternal fetal outcome between metformin and insulin in GDM.

Methods: It is a prospective comparative study performed in a tertiary centre. 100 women diagnosed with gestational diabetes mellitus according
to Diabetes in Pregnancy Study group of India (DIPSI) criteria at booking and/or between 24-28 weeks of gestation.These women were divided
randomly into two groups, 50 patients in each group and they are subjected to pharmacological treatment with either insulin or metformin.
Optimum glycemic control between the two groups is studied along with maternal and fetal outcome.

Results: Our study to showed no significant difference in GDM with the use of metformin or insulin (P = 0.15). 84% of insulin group had good
glycemic control whereas in metformin group, 72%, achieved euglycemic state. Maternal and fetal outcome are also comparable between the two
groups.

Conclusions: In GDM, glycaemic control can be done a combination of MNT (medical nutrition therapy), exercise and using the oral drug
metformin without risk of teratogenicity or maternal hypoglycemia and with comparable neonatal outcome.
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INTRODUCTION

Pregnancy is a potentially glucose intolerant condition. Insulin
sensitivity decreases as the pregnancy advances. Of these women,
some will develop Gestational Diabetes Mellitus (GDM) due to
inadequate insulin secretion, particularly in obese women with pre-
existing insulin resistance.

GDM is diagnosed in approximately 3-7% of pregnancies.”’ The
incidence of GDM increases in older and more obese pregnant women.
GDM increases the risk of certain pregnancy complications like
pregnancy induced hypertension and adverse perinatal outcome, it
carries ]t}hf risk of later development of type 2 diabetes mellitus (DM)
(75%).

Prospective randomized controlled trials have recently demonstrated
that effective treatment of hyperglycemia in women with GDM can
reduce adverse perinatal outcomes.” The main purpose of treatment is
to prevent hyperinsulinemia and fetal macrosomia by reducing
maternal glucose levels.’ This is initially attempted by dietary and
exercise counseling, but women often require additional treatment,
which has traditionally been insulin. The percentage of GDM patients
needing pharmacological treatment varies from 20-60% in various
studies.” However, the disadvantages of insulin in pregnant women,
includes the risk of hypoglycemia, appreciable weight gain and
repeated insulin injections.

Theoretically, metformin is an alternative to insulin in the treatment of
hyperglycemia during pregnancy. It decreases hepatic gluconeogenesis
and improves peripheral glucose uptake." It does not induce
hypoglycemia and it is not associated with appreciable weight gain.
Although it crosses the placenta, there is no evidence of adverse fetal
effects™ or increased risk of major malformations when metformin is
used in pregnant women."

In general, the number of studies reporting the use of metformin in
pregnancy with type 2 DM or GDM is few. One retrospective study
reported increased rates of preeclampsia and perinatal loss in a cohort
of women with GDM or type 2 DM treated with metformin compared
with a reference group treated with insulin,” but the groups were not
well matched for age or Body Mass Index (BMI). Over the past 5 years
several studies in Australasia, have been using metformin in selected
women during pregnancy. An audit of metformin use in Auckland has
not shown any increase in perinatal mortality or preeclampsia in
treated women." A prospective Randomized Controlled Trial (RCT)
comparing metformin with insulin in women with GDM [Metformin

in Gestational Diabetes (MiG) trial] has now been completed in New
Zealand and Australia.” This trial recruited 750 women over a period
of 2 years. In a small pilot study, in which 30 women who were
allocated in random to metformin or insulin therapy showed no
adverse maternal or perinatal outcome.

In this prospective study we have tried to assess the efficacy of
metformin in the management of GDM and tried to compare
metformin with insulin in management of GDM.

MATERIALAND METHODS

It is a prospective comparative study conducted in Department of
Obstetrics and Gynaecology, Sri Krishna Medical College and
Hospital, Muzaffarpur, Bihar from January 2021 to December 2021.
100 women diagnosed with gestational diabetes mellitus according to
DIPSI criteria at booking and/or between 24-28 weeks of gestation.
DIPSI criteria is 2 hours post prandial >140 mg/dl (following a 75
gram glucose load) at booking and/or at 24-28 weeks of pregnancy.
Pre-gestational diabetes mellitus, multiple pregnancy, congenital
anomaly and mother with liver or kidney diseases are excluded from
the study.

Once they were diagnosed by the above DIPSI criteria; these women
were divided alternately into two groups, even number patients in one
group and odd number patient in another group containing 50 patients
in each group. Women with gestational diabetes when subjected to
pharmacological treatment are given either insulin or metformin, after
taking informed consent.

In group 1: The patients are given diabetic diet and started on tablet
metformin 500 mg once daily. If not controlled in 1 week, dosage is
increased to 500 mg twice daily after food. Maximum dosage of 1700
mg/day (850 mg twice daily) is given. During this period capillary
blood glucose by self-testing is done. Good glycemic control is
considered when fasting sugar was <90 mg/dl and 2 hours post
prandial <120 mg/dl. If there is poor control even after maximum
metformin dosage, these patients are switched over to insulin
treatment.

In group 2: The patients are given diabetic diet and started on human
insulin in 2/3rd and 1/3rd regimen. The doses of insulin is titrated
accordingly, to achieve optimal control described above.

Optimum glycemic control between the two groups is studied along
with maternal satisfaction about treatment modality.
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All categorical variables have been compared across the two groups
using Chi square test for independence of attributes, while all
continuous variables has been compared across the two groups using
Student's t test (Unpaired t test). Level of Significance is taken as 5%
i.e. if P value <0.005 there is significant difference across the 2 groups
else there is no significant difference across the two groups.

RESULTS

Our study to compare the efficacy of metformin vs. human insulin in
GDM patients, showed no significant difference in the use of
metformin or insulin (P = 0.15). 84% of insulin group had good
glycemic control whereas in metformin group, 72%, achieved
euglycemic state. Of the 50 women assigned to metformin, 84%
continued to receive metformin until delivery and 16% received
supplemental insulin. Age distribution, gravida, gestational age at the
time of diagnosis of GDM between metformin and insulin group were
comparable (Tablel). Thus the primary objective of the study showed
that there is no difference while using metformin or insulin in GDM
patients in achieving glycaemic control (Table 2). In the Moore et al.
study, 14 no patient failed metformin and required insulin. In the 2008,
Rowan JA et al. study15 92.6% continued to receive metformin and
46.3% received supplemental insulin.

Table 1 : Demographic Profile Between Metformin And Insulin
Groups

Table 4 : Mode Of Delivery Between Metformin And Insulin

Groups

Mode of Metformin |Insulin p-value Significan

delivery group group ce
(N=50) (N=50)

Elective LSCS|15(30%) 22(44%) 0.44 Not

Emergency  [14(28%) 24(48%) Significant

LSCS

Spontaneous | 15(30%) 10(20%)

vaginal

delivery

Assisted 6(12%) 4(8%)

vaginal

delivery

During postnatal period, it was seen that 2 babies expired in the
neonatal period in the insulin group only. Both the babies were low
birth weight and were admitted in NICU and developed sepsis. No
such mishap occurred in the group which received metformin.
Hypoglycemia developed in 4 babies of insulin group and 2 cases in
metformin group. Even the number of neonatal jaundice was fewer
(36%) in metformin group.

Table 5 :Neonatal Morbidity Between Metformin And Insulin Groups

Metformin group |Insulin group|p-value
Age distribution  {30.0+4.23 28.6+3.37 0.477
Gravida 2.52+1.83 2.16+1.26 0.249
Mean gestational  |28.1244.212 25.9244.964 |0.483
age of diagnosis of
GDM
Table 2 : Control Of Blood Sugar Between Metformin And Insulin
Groups
Maintained |Metformin |Insulin p-value |Significance
Target BS group group
Levels (N=50) (N=50)
Good Control |36(72%) 42(84%) 0.15 Not
Poor Control |14(28%) 8(16%) Significant

In our study, during antenatal period it was seen, maximum patients
(56%) diagnosed with GDM were around 26-30 weeks period of
gestation. 4 patients developed mild preeclampsia in the metformin
group; whereas there was no patient developing preeclampsia in
insulin group. 12% in metformin group developed polyhydramnios
whereas only 8% in insulin group showed polyhydramnios on growth
scan. But we have not found any mention of polyhydramnios in the
literatures that we have reviewed. 20% in metformin group developed
Abdominal Circumference (AC) >90th percentile and 24% metformin
group developed AC>75th percentile (Table 3).

Table 3 : Fetal Growth Between Metformin And Insulin Groups

Metformin |Insulin p-value Significan
group group ce
(N=50) (N=50)
Polyhydramni |6(12%) 4(8%) 0.51 Not
0s Significant
AC>90" 10(20%) 12(24%) 0.63
percentile
AC>T75" 12(24%) 20(40%) 0.09
percentile
Large for 6(12%) 2(4%) 0.14
gestational age
at birth

During the intranatal period it was seen that equal number of cases
from each group (14 cases in each group) underwent emergency
caesarean section. 30% of metformin group underwent spontanecous
vaginal delivery whereas only 20% in the insulin group. Elective
caesarean section done in 15 cases of metformin group and 22 cases in
the insulin group (Table 4). In the Moore et al. study,14 the difference
in the rate of caesarean delivery was not statistically significant
between the two groups (P = 0.0102). Thus their study is comparable
with our study results. In our study, average age of delivery in the
metformin group was very similar to insulin group (37.52+0.91 weeks
vs. 37.60 £ 0.81 weeks; P value 0.643) and mean weight of gestation in
the metformin group was also similar to insulin group (2887.24 + 400
gms vs. 2926+ 511gms; Pvalue 0.670).

Metformin |Insulin p- Signific
group group value |ance
(N=50) (N=50)
Neonatal Jaundice 16(32%) 12(24%) 0.33 Not
Hypoglycemia 2(4%) 4(8%) 0.40 Signific
Phototherapy 16(32%) 12(24%) [0.37 ant
NICU admission 12(24%) 12(24%) |1.00
Shoulder dystocia 0 0
1 minute APGAR 7.2+1.03  |6.76+1.52 |0.093
(mean+SD)
5 minute APGAR 7.8+1.11 7.44+1.71 |0.216
(mean+SD)
10 minute APGAR 7.96+1.08 |7.88+1.86 |0.793
(mean+SD)
NICU stay (days) 2.67+1.77 |3.50+2.61 |0.370

There were no cases of RDS in either group as most of the babies
delivered at term.

In 2008, MiG trial” also showed no adverse effects on nconate
outcome when metformin was used.

In our study, no case of shoulder dystocia was encountered even
though 2 LGA babies delivered in the insulin group, and 6 cases in
metformin group. The average birth weight were similar in both groups
(P =0.670); 2887.4 grams in metformin group and 2926.4 grams in
insulin group (Table 5).

No case of congenital anomalous baby in either group was detected.
The neonatal outcome was similar in both groups (P =0.33). APGAR
score at 5 min and neonatal jaundice were similar. The mean NICU
stay was 2.67 days for metformin group and 3.50 days in insulin group
(Table 5).

More women in the metformin group than in the insulin group stated
that they would choose to receive their assigned treatment again (76%
vs. 18%).

5% were not sure of the type of treatment they want in their next
pregnancy.

80% of patients felt that that the repeated injection was the most
difficult part of the treatment while 8% felt diet control was the most
difficult.

64% of the entire study group felt taking oral medications was the
easiest part of the study.

DISCUSSION

In light of the study results, we conclude that in women with
gestational diabetes mellitus, metformin (alone or with supplemental
insulin) is not associated with increased perinatal complications as
compared with insulin.
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The women preferred metformin to insulin treatment. These data
suggests that metformin is effective in controlling GDM and is not
associated with a higher risk of maternal or neonatal complications
compared with insulin.

However, further sufficiently powered and randomized clinical studies
are still needed, including long-term follow-up of children, in order to
determine the role of metformin as an alternative treatment to insulin in
GDM patients.

CONCLUSION

The following conclusions can be drawn from this study:

1. Metformin can be used in the management of gestational diabetes
mellitus.

2. No teratogenicity has been proved in the treatment of GDM using
metformin. There should be increased awareness regarding the
safety of the drug.

3. More extensive studies to be carried out in this field with long term
follow up to see any adverse effect of metformin.

4. In GDM, glycemic control can be done with a combination of
MNT (medical nutrition therapy), exercise and using the oral drug
metformin.
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