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Objectives
This study examines how Medical Nutrition Therapy (MNT) and
Metformin help manage early gestational glucose intolerance
during the 8th-10th weeks of pregnancy, particularly when
postprandial blood glucose (PPBG) is >110 mg/dL. The goal is to
find out if these treatments can prevent gestational diabetes
mellitus (GDM) and lower the risk of diabetes after pregnancy.

Material and Methods
A prospective cohort study was conducted at GSVM Medical
Hospital in Kanpur, involving approximately 231 pregnant women
at 8 to 10 weeks of gestation with pre-prandial blood glucose
(PPBG) levels of at least 110 mg/dL. Participants were randomly
assigned to either the MNT-Metformin group, receiving dosages
ranging from 500 to 2500 mg, or the MNT-only group.
Results
At 2 to 3 days postpartum and at 6 weeks, the mean PPBG for
the Metformin plus MNT group was 106.9 ± 5.24 mg/dL and
107.51 ± 10.67 mg/dL, respectively (P = 0.57). The mean HBA1c
values were 4.84 ± 0.20 and 4.99 ± 0.37, respectively, with a P-
value < 0.05.
Conclusion
Early detection and management of early gestational glucose
intolerance (EGGI) with medical nutrition therapy (MNT) and
Metformin can prevent progression to diabetes risk during
postpartum screening.

Keywords: EGGI Early gestational glucose intolerance,
Gestational diabetes mellitus (GDM), PPBG Postprandial blood
glucose, MNT Medical Nutrition Therapy, OGCT Oral Glucose
challenge Test, DIPSI diabetes in Pregnancy Study Group India.
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Gestational diabetes is a form of hyperglycemia that develops
during pregnancy, with blood glucose levels that are elevated
but not as high as those observed in pre-existing diabetes.
Approximately 14% of pregnancies worldwide are affected by
gestational diabetes [1,2]. Although this condition is relatively
common and can be serious, it typically resolves following
childbirth. However, gestational diabetes may have long-term
consequences, increasing the risk of adverse health outcomes
for both mothers and their offspring. Currently, an estimated
13.4% of pregnancies globally, representing around 17 million
cases, are complicated by gestational diabetes. Both mothers
and their children are at increased risk of developing type 2
diabetes and other metabolic disorders later in life. Effective
management of gestational diabetes is therefore essential to
safeguard maternal and child health. In South Asia, the
prevalence is even higher, with 28% of pregnancies affected,
according to the IDF Atlas 2021 [3-5].
Individuals of Asian genotype are more likely to exhibit
elevated postprandial blood glucose levels compared to
Caucasians, who tend to have higher fasting blood glucose
levels [6,7]. Consequently, the Diabetes in Pregnancy Study
Group India (DIPSI) has adopted the 75-gram, 2-hour oral
glucose tolerance test criteria for diagnosing gestational
diabetes in India [8].

Metformin safety, Efficacy in GDM
Metformin is widely used during pregnancy and is considered
safe, effectively controlling blood glucose in gestational
diabetes and reducing adverse maternal-fetal outcomes
compared to insulin, as demonstrated by the recently
concluded Clue study [9]. The European Working Group (EWG)
and CDSCO India have endorsed the use of metformin from
conception to delivery without reporting any adverse effects
[9,10]. Additionally, metformin use has been associated with
lower rates of large-for-gestational-age offspring and
reduced birthweight. A meta-analysis of 13 studies using a
random-effects model demonstrated that metformin
intervention reduced the risk of gestational diabetes mellitus
(GDM) by 34% in the pooled analysis [11]
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Sampling Interventions involving dietary modification, physical
activity, combined diet and physical activity, metformin, and
myoinositol are associated with a reduced incidence of
gestational diabetes mellitus (GDM) compared to control
interventions [12]

Early prenatal check-ups, particularly during the first trimester,
facilitate timely identification of pregnancy, early screening for
gestational diabetes mellitus (GDM), and detection of other risk
factors. This enables healthcare professionals to implement
early planning, treatment, or other interventions necessary to
improve pregnancy outcomes [13,14,15,16].

Methodology
This randomized cohort study took place in the Department of
Obstetrics and Gynecology at GSVM Medical College, Kanpur,
from February 2024 to March 2025. Researchers evaluated
maternal and fetal outcomes in pregnant women using specific
inclusion and exclusion criteria.
All pregnant women had a 2-hour PPBG test at 8 to 10 weeks of
pregnancy, about 2 months after their last period. Women with
values of 110 mg/dl or higher were included in the study. After
randomization, one group received both metformin and medical
nutrition therapy (MNT), while the other group received only
MNT. The metformin dose was increased up to 2 grams per day,
divided into several doses, to control blood glucose. OGCT was
done at both 8 to 10 weeks and again at 32 weeks. PPBG tests
were repeated at 12, 16, and 24 weeks. At 32 weeks, a 75-gram
OGCT (DIPSI Test) was used to check for gestational diabetes.
The Results were published in Peer reviewed Journal but
Postpartum screening results were pending,After delivery, both
groups were screened at 2 to 3 days and again at 6 weeks to
assess the tests' sensitivity and specificity.
Ethical Issue
The study received approval from the Ethics Committee for
Biomedical Health & Research (reference EC/BMHR/2024/01,
dated January 4, 2024). All participants were informed about
the study’s goals and procedures, and each gave written
consent. Their information was kept confidential. Participants
could leave the study at any time without any negative effects.
If a participant was diagnosed with gestational diabetes
mellitus (GDM), she was treated following the department’s
standard clinical protocols. There were no extra risks for those
taking part, and participation did not result in any financial
costs.

Statistical Methods: Data were entered in Microsoft Excel
and analyzed using SPSS version 21.0. Continuous variables are
shown as means with standard deviations, and categorical
variables as percentages. To compare means or medians
between two groups, either the paired t-test or the Mann-
Whitney U test was used, depending on the data. The
independent t-test was used to compare mean values between
groups. All tests were two-tailed, and a P-value below 0.05 was
considered significant. 

For the sample size, it was assumed that 30% of pregnant
women would be at risk for gestational diabetes mellitus
(GDM) with a 2-hour postprandial blood sugar (PPBS) of at
least 110 mg/dl. The estimated rate of GDM among high-
risk women with PPBS ≥110 mg/dl was 14.0% (rounded
from 13.7%). Based on this, 186 high-risk pregnant women
(PPBS ≥110 mg/dl) were included in the study, split into
two groups: one received medical nutrition therapy (MNT),
and the other received MNT plus Metformin.

Procedure:
Inclusion criteria: All pregnant women between 8 and 10
weeks of pregnancy, especially those with single
pregnancies, impaired glucose tolerance (IGT), or
gestational diabetes (GDM), were included to match real-
life situations using the intention-to-treat method in both
groups.
Exclusion criteria: Women taking Metformin for Polycystic
Ovary Syndrome (PCOS) or any other reason, and those
who are more than 10 weeks pregnant, were not included.
A blood sugar test called the Oral Glucose Challenge Test
(OGCT) was performed at 8-10 weeks to assess patients
with blood sugar levels of 200 mg/dL or higher.
A prospective analytical cohort study was conducted in the
Department of Obstetrics and Gynecology at GSVM
Medical College, Kanpur, India. After obtaining Ethics
Committee approval, pregnant women with gestational
ages of 8 to 10 weeks were enrolled in the study. The
participants were randomly divided into two groups. All
eligible women enrolled in the study after providing written
consent. A full medical history and physical exam were
performed in accordance with standard procedures.
Pregnancy age was estimated from the last menstrual
period or an ultrasound. All women were asked to take a 2-
hour blood sugar test after breakfast at 8-10, 12, 16, and 24
weeks of pregnancy. Blood sugar was measured using a
plasma-calibrated glucometer, and the exact meal time
was recorded. Participants were regularly checked at the
antenatal clinic and tested for gestational diabetes using
the DIPSI test, in accordance with guidelines from the
Ministry of Health and Family Welfare, India. According to
these guidelines, gestational diabetes is diagnosed if a
non-fasting blood sugar level is above 140 mg/dL two
hours after taking 75 g of glucose.

Results 
In a study of 482 pregnant women, researchers tracked
postprandial blood glucose levels at 8-10 weeks of
pregnancy. Of these, 256 women had elevated levels of 110
mg/dl or higher, and 231 continued through to delivery.
After accounting for 25 participants lost to follow-up, the
study included 231 women, split into two groups: 123
received both Medical Nutrition Therapy and Metformin,
while 108 served as the control group and received only
Medical Nutrition Therapy. 
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This randomized, prospective cohort study closely monitored
blood glucose and maternal outcomes throughout pregnancy.
Postpartum outcomes 
At 2-3 days postpartum, the mean PPBG was 106.9 ± 5.24
mg/dl for the Metformin + MNT group and 106.82 ± 6.41 mg/dl
for the MNT group (P = 0.91). After 6 weeks, the postpartum
mean PPBG was 107.51 ± 10.67 in the Metformin group and
108.58 ± 12.31 in the MNT group, with a p-value of 0.48 (Table 1).

Screening women just 2 to 3 days after giving birth proves just
as effective as waiting until 6 weeks, a crucial finding since
many new mothers miss later appointments. This early window
offers a practical and vital chance to catch complications
before they escalate. Notably, women in the Metformin group
achieved better blood glucose control, with an average HbA1c
of 4.84±0.20 compared to 4.99±0.32 in the Medical Nutrition
Therapy group, a statistically significant difference. Together,
these findings suggest that early screening, paired with
ongoing blood glucose management, could be a powerful
approach to lowering the risk of future impaired glucose
tolerance and Type 2 diabetes for these women. Figure 1, Table
1

Primary and other maternal-fetal outcomes

Turning to other outcomes, by the 32nd week of pregnancy, not
a single woman in the Metformin plus Medical Nutrition Therapy
group developed gestational diabetes, while 6 women (5.56%)
in the MNT group did. The Metformin + MNT group also
experienced a striking reduction in postpartum impaired
glucose tolerance, with no cases reported compared to 6.5% in
the MNT group. However, by the 8-10-week mark, mean
glycated hemoglobin levels were similar between groups,
indicating no significant difference at that point.
Results are already published during pregnancy and delivery
[23].
Discussion 

The Diabetes in Pregnancy study group of India has included
Early Gestational Glucose Tolerance (EGGI) in its guidelines,
highlighting early dysglycemia that requires attention during 8-
10 weeks of pregnancy [17,18].
Building on these guidelines, it is important to recognize that a
healthy pregnancy begins with the newborn's appropriate birth
weight. When a newborn's weight is less than 2.5 kg or greater
than 3.5 kg, they face a higher risk of developing obesity,
diabetes, hypertension, and cardiovascular disease (NCDs) in
adulthood. These newborns are also at risk of
'Transgenerational Transmission of NCDs.' To help prevent this, it
is important to maintain a plasma glucose level of 99 ± 10
mg/dl throughout pregnancy, from conception to delivery, to
prevent transgenerational transmission of diabetes [19].

Given these risks, preventive measures against non-
communicable diseases (NCDs) must commence during the
intrauterine period. In our study, none of the participants in
the Metformin combined with Medical Nutritional Therapy
(Metformin MNT) Group—who received both metformin and
prescribed dietary management—developed gestational
diabetes mellitus (GDM) by 32 weeks, nor did they
experience impaired glucose tolerance (IGT) in postpartum
assessments. By contrast, among those who received
dietary management alone (the MNT intervention group),
5.56% were diagnosed with GDM, and 4.63% were found to
have IGT during postpartum screenings.

Several pilot studies conducted in India have reported
favorable pregnancy outcomes following the use of medical
nutrition therapy (MNT) and Metformin in groups diagnosed
with early gestational glucose intolerance (EGGI) at 8 to 10
weeks of pregnancy with postprandial blood glucose
(PPBG) levels of at least 110 mg/dl [20-25].

Limitation of study
Given that this study was conducted at a single center,
larger sample sizes and multicenter studies are necessary to
substantiate the findings regarding pregnancy outcomes.
Nevertheless, these results may inform future research on
interventions for early gestational diabetes mellitus (eGDM),
initiated as early as 8 to 10 weeks, to improve disease
outcomes.

Conclusion
A prospective cohort study found that screening as early as
8 to 10 weeks with PPBG levels of 110 mg/dl or higher,
followed by treatment with Metformin and Medical Nutrition
Therapy (MNT), led to fewer primary composite neonatal
outcomes, less gestational diabetes during pregnancy, and
lower rates of postpartum IGT conversion. These results
suggest this approach may help prevent gestational
diabetes in pregnant women and reduce future diabetes
risk.
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Pregnancy Outcome
Post Prandial
Blood Glucose

Post Prandial
Blood Glucose

 
P-value

Maternal
morbidity

13(10.57) 12(11.1) 0.89

+Pregnancy
related

7(5.69) 7(6.48) 0.8

GHTNa 5(4.07) 5(4.62) 0.83

Severe Pre-
eclampsiab

2(1.62) 2(1.85) 0.89

Hypothyroid 6(4.9) 5(4.62) 0.92

Post-Partum
Care

Post-Partum PPBG
at 2-3 days 

106.9 ±5.24a 106.82 ±6.41c 0.91

Post-Partum
PPBG at 6 Weeks

107.51 ±10.67b 108.58±12.31d 0.48

Pab 0.57 Pcd 0.16

Post-Partum
HBA1c at 2-3

4.84±0.20 4.99±0.37 0.00023

GDM in 32 weeks
≥140 mg/dl

0(0.0) 6(5.56) 0.008

Post-Partum IGT
140-199 mg/dl

0(0.0) 5(4.63) 0.016

Vol 2- Issue 4 | Page 68

Table 1 Maternal Hypertension and Post-Partum Diabetes Risk outcomes

* +Pregnancy related hypertension includes composite of gestational hypertension (GHTN) and preeclampsia and eclampsia; OGCT (Oral
Glucose challenge Test); NICU (Neonatal Intensive care Unit); GHTN (Gestational hypertension).
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Figure 2. Mean Post Prandial Blood Glucose (PPBG) level (mg/dl) during pregnancy and Postpartum
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