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Abstract
Conclusion: While early observational and
interventional data suggest that identifying and
treating EGGI may reduce composite adverse
neonatal outcomes, the concept remains outside
mainstream international guidelines, and larger
randomized trials are needed before EGGI can be
recommended for universal, first-trimester
screening. 
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1. Introduction 

Gestational diabetes mellitus (GDM) is
conventionally defined as glucose intolerance first
recognized during pregnancy. For decades,
screening has been anchored at 24–28 weeks of
gestation, informed largely by the Hyperglycemia
and Adverse Pregnancy Outcome (HAPO) study,
which demonstrated a continuous, graded
relationship between maternal glucose levels and
adverse outcomes such as macrosomia,
caesarean delivery, neonatal adiposity, and
elevated cord blood C-peptide. These findings
underpinned the International Association of
Diabetes and Pregnancy Study Groups (IADPSG)
diagnostic thresholds that are now widely used
worldwide. 
Rationale & Objective of Study: However, a
substantial proportion of pregnant women —
particularly in South Asia — already display
glucose abnormalities well before the traditional

Background: Gestational diabetes mellitus (GDM)
has traditionally been screened for and diagnosed
between 24 and 28 weeks of gestation. Rising rates
of obesity, insulin resistance, and first-trimester
hyperglycaemia — particularly in South Asian and
Indian populations — have driven interest in earlier
detection. 
Objectives: Early Gestational Diabetes Mellitus
(eGDM), typically diagnosed before 20–24 weeks
using fasting plasma glucose thresholds, has been
increasingly studied, most notably through the
multicentre Treatment of Booking Gestational
Diabetes Mellitus (TOBOGM) trial. 
Methods: More recently, Indian investigators have
proposed an even earlier construct — Early
Gestational Glucose Intolerance (EGGI) — defined
as a postprandial blood glucose (PPBG) of ≥110
mg/dl detected at 8–10 weeks of gestation, before
fetal beta-cell insulin secretion begins around the
10th–11th week. Results: This review synthesizes the
physiological rationale, proposed diagnostic
criteria, available evidence (including the Diabetes
in Pregnancy Study Group India [DIPSI] test, the
TOBOGM trial, and Indian hospital-based EGGI
cohorts), management strategies centred on
Medical Nutrition Therapy (MNT) and metformin, and
the current controversies and evidence gaps
surrounding EGGI. 
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24–28-week window. This observation has given
rise to two related but distinct constructs: Early
Gestational Diabetes Mellitus (eGDM), generally
diagnosed before 20–24 weeks using adapted
fasting glucose criteria, and, more recently, Early
Gestational Glucose Intolerance (EGGI), a first-
trimester (8–10 week) construct proposed by Indian
researchers associated with the Diabetes in
Pregnancy Study Group India (DIPSI). This review
aims to clarify the terminology, present the
physiological and epidemiological rationale for
early detection, summarize the key evidence base,
and outline current management approaches and
controversies.

2. Physiology of Glucose Metabolism in Early
Pregnancy 

Normal pregnancy is characterized by progressive
insulin resistance, mediated by placental hormones
(human placental lactogen, progesterone, cortisol,
and placental growth hormone), which intensifies
through the second and third trimesters to ensure
nutrient supply to the growing fetus. In the first
trimester, however, maternal insulin sensitivity is
often relatively preserved or even enhanced,
meaning that abnormal glycaemic values detected
this early usually reflect pre existing or early-onset
metabolic dysfunction rather than pregnancy-
induced insulin resistance alone.
A key physiological anchor for the EGGI concept is
the timing of fetal pancreatic development: fetal
beta-cells begin secreting insulin at approximately
10–11 weeks of gestation. According to the Pedersen
hypothesis (and its modern refinements), maternal
hyperglycaemia crossing the placenta stimulates
fetal beta-cells to secrete excess insulin, resulting
in fetal hyperinsulinemia. This, in turn, drives
increased fetal adiposity, macrosomia, and —
through developmental programming — a higher
lifetime risk of obesity, insulin resistance, and type 2
diabetes in the offspring. Proponents of EGGI
argue that identifying and correcting maternal
hyperglycaemia  before the 10th–11th week could 

interrupt this fetal programming process at its
earliest possible point, a strategy sometimes termed
'primordial prevention' of diabetes.
Literature search methodology: All Major
databases such as GOOGLE, PUBMED, SCOPUS
etc were searched on keyword: Early Gestational
Glucose Intolerance, Inclusion Criteria – all
studies of any type from last 20 years were
included.

3. GDM to eGDM to EGGI: Evolving
Terminology 

3.1 Standard GDM 
Standard GDM is diagnosed at 24–28 weeks using
a 75g OGTT, with diagnosis confirmed if any one of
the following IADPSG thresholds is met or
exceeded: fasting plasma glucose ≥92 mg/dl (5.1
mmol/L), 1-hour ≥180 mg/dl (10.0 mmol/L), or 2-
hour ≥153 mg/dl (8.5 mmol/L). These thresholds
were derived from the HAPO study's continuous risk
associations, adjusted to an odds ratio of 1.75 for
adverse outcomes, adjusted to an odds ratio of 1.75
for adverse outcomes; while the DIPSI Indian
Criteria is based on odds ratio of 1.50 with cut off
OGCT value ≥140 mg/dl.
3.2 Early GDM (eGDM) eGDM
refers to glucose intolerance meeting GDM-
equivalent criteria but diagnosed earlier than the
traditional window — typically before 20 weeks (as
in the TOBOGM trial definition) and sometimes up
to 24 weeks. The TOBOGM trial enrolled women
with risk factors for GDM who met IADPSG criteria
at a mean gestational age of 15.6 ± 2.5 weeks,
distinguishing eGDM operationally from both
standard GDM and overt diabetes in pregnancy
(which is excluded via more stringent fasting/2-
hour cut-offs). 
3.3 Early Gestational Glucose Intolerance
(EGGI) 
EGGI is a more recently proposed, India-specific
construct, distinct from eGDM in both timing and
test used. It is defined as a postprandial blood
glucose (PPBG) ≥110 mg/dl on a non-fasting 75g
glucose challenge performed at 8–10 weeks of
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gestation — i.e., before the 10th–11th week onset of
fetal beta-cell insulin secretion. Proponents
(Seshiah, Jain, and colleagues, writing through the
DIPSI group argue that this cut-off, lower than the
standard DIPSI GDM threshold of ≥140 mg/dl,
identifies a sub-diagnostic but clinically actionable
degree of glucose intolerance uniquely relevant to
the earliest window of fetal metabolic
programming. EGGI is explicitly framed as distinct
from eGDM: eGDM is diagnosed by fasting glucose
criteria at a later (though still early) gestational
age, whereas EGGI targets a much earlier, non-
fasting, lower threshold intended to precede fetal
beta-cell activation.

Table : 01: Comparison of standard GDM,
early GDM (eGDM), and the proposed EGGI
construct. 

4. Rationale for Early Detection in the South
Asian Context 

India and other South Asian populations have among
the highest global burdens of GDM and type 2
diabetes, attributed in part to the so-called South
Asian or 'thin-fat' phenotype. This phenotype is
characterized by low birth weight, earlier age of
diabetes onset, a lower BMI threshold for metabolic
risk, higher insulin resistance and serum insulin levels,
more rapid decline in beta-cell function, an
atherogenic dyslipidaemia pattern (low HDL, high
triglycerides, small dense LDL), low adiponectin,
elevated inflammatory markers (hs-CRP, IL-6),
reduced muscle mass, increased visceral adiposity,
and a higher prevalence of steatotic liver disease.
These features predispose Indian women to glucose
intolerance manifesting earlier and at lower BMI
thresholds than in Western populations, providing

part of the rationale for lowering both the
gestational age and glycaemic threshold at which
screening is initiated.
The Diabetes in Pregnancy Study Group India
(DIPSI) has, since the mid-2000s, advocated a
single-step, non-fasting 75g oral glucose
challenge test (OGCT) as a practical, cost-
effective universal screening tool suited to
resource-limited settings, avoiding the logistical
difficulties of fasting OGTTs (repeat visits, patient
discomfort, nausea). The National Institutes of
Health (NIH) and DIPSI have further argued that,
given fetal beta-cell insulin secretion begins by the
10th 11th week, screening should ideally begin
during this window — the physiological basis for
the EGGI proposal.

5. Evidence Base 

5.1 The HAPO Study and IADPSG Criteria[1-3] 
The HAPO study, a prospective observational study
of over 25,000 pregnant women across 15 centres,
demonstrated strong, continuous associations
between maternal glucose levels below the
diabetic range and adverse outcomes including
large-for-gestational-age infants, neonatal
adiposity, elevated cord C-peptide, and
caesarean delivery. These findings led directly to
the IADPSG diagnostic criteria adopted (with some
local modifications) by the WHO, ADA, and most
national bodies. Applying IADPSG criteria across
HAPO centres yielded an overall GDM frequency of
17.8% (range 9.3–25.5%), highlighting substantial
population variation.
5.2 The DIPSI Test — Validation and
Limitations[2,3] 
Multiple Indian validation studies have compared
the DIPSI non-fasting 75g OGCT (2-hour threshold
≥140 mg/dl) against WHO 1999 and IADPSG
criteria. Findings have been mixed: some single-
centre South Indian studies reported high
concordance (sensitivity and specificity
approaching 100%) between DIPSI and the
standard fasting 75g OGTT, while larger multi-
criteria comparisons  (e.g., in Tamil Nadu)  found
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that DIPSI missed a meaningful proportion of women
identified by IADPSG or WHO 1999 criteria, and vice
versa. An Italian study directly comparing DIPSI and
IADPSG criteria in the same cohort found similar
overall prevalence but divergent case identification,
underscoring that the two criteria are not
interchangeable. DIPSI's principal advantages remain
practicality, low cost, and avoidance of fasting
related logistical barriers, particularly relevant in
high-volume or rural antenatal settings.
5.3 The TOBOGM Trial[4-8] 
TOBOGM (Treatment of Booking Gestational
Diabetes Mellitus) is the first large multicentre
randomized controlled trial directly testing whether
treating GDM-equivalent hyperglycaemia diagnosed
early in pregnancy (before 20 weeks) improves
outcomes compared with deferred treatment until the
standard 24–28 week window. Conducted across
Australia, Austria, Sweden, and India, TOBOGM
randomized 802 women with early GDM (mean
gestational age 15.6 ± 2.5 weeks) to immediate
versus deferred treatment. The primary composite
neonatal outcome (encompassing preterm birth,
respiratory distress, macrosomia, birth trauma,
shoulder dystocia, and hyperbilirubinemia requiring
phototherapy, among others) occurred in 24.9% of
the immediate-treatment group versus 30.5% of
controls — an absolute risk reduction of 5.6
percentage points. A secondary analysis found a 43%
relative reduction in neonatal respiratory distress
specifically in the intervention arm, along with a
modest reduction in nursery stay. A subsequent
economic evaluation found early diagnosis and
treatment to be cost-saving (dominant) relative to
usual care. Postpartum follow-up of TOBOGM
participants also found that roughly one-quarter of
women with early GDM had persistent postpartum
dysglycaemia, reinforcing the link between early
pregnancy hyperglycaemia and future metabolic risk.
5.4 Indian EGGI-Specific Studies[9-17]
The EGGI construct itself has been advanced
primarily through a series of Indian & International
publications. Seshiah and colleagues (Cureus, 2022)
first proposed administering MNT with or without
metformin to women with PPBG ≥110 mg/dl at 8–10 

weeks, framing this as prediction and 'primordial
prevention' of GDM and its sequelae, rather than
treatment of an already-established diagnosis.
This was followed by a formal description of the
EGGI concept (Seshiah et al., Diabetes Asia
Journal, 2024), explicitly distinguishing EGGI
from eGDM and advocating universal EGGI
screening by the 10th week using the ≥110 mg/dl
threshold
A hospital-based prospective cohort study
conducted at the Upper India Sugar Exchange
Maternity Hospital, Kanpur (Verma, Agarwal,
Gupta, Jain, Seshiah, and colleagues, 2025),
enrolled 231 pregnant women at 8–10 weeks with
PPBG ≥110 mg/dl, comparing MNT alone
against MNT combined with metformin. Women
receiving MNT plus metformin showed
significantly lower mean PPBG at every follow-
up point (12, 16, 24, and 32 weeks) than those on
MNT alone, and a significantly lower rate of
composite adverse neonatal outcomes (17.1%
versus 32.4%, p ≤ 0.0001). Table 2 summarizes
these findings..

Table 2. Key glycaemic and neonatal
outcomes from the Kanpur EGGI cohort
study (n = 231). 

A related earlier report (Tiwari, Agarwal, Jain,
Seshiah, et al., 2024[9-14) similarly found that
metformin treatment for early gestational
glucose intolerance reduced primary neonatal
outcomes in a hospital-based cohort, consistent
with the later, larger Kanpur dataset. Together,
these studies constitute the primary
observational and quasi-experimental evidence
base specific to the EGGI construct, though
none yet constitutes a large, multi-centre,
blinded randomized controlled trial of EGGI
treatment itself.

6. Management of EGGI[18-27] 
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6.1 Medical Nutrition Therapy (MNT) 
MNTremains the cornerstone of management for
any degree of gestational glucose intolerance,
including EGGI. Individualized dietary counselling —
emphasizing appropriate caloric intake, complex
carbohydrates with a low glycaemic index,
adequate protein, fibre, and controlled portion
sizes across small, frequent meals — aims to limit
postprandial glycaemic excursions while supporting
fetal growth. In the Indian EGGI literature, MNT is
typically initiated at the time of diagnosis (8–10
weeks) and continued throughout pregnancy, with
or without adjunctive pharmacotherapy, depending
on response. 
6.2 Metformin in Early Pregnancy
Metformin, an insulin-sensitizing biguanide, has an
expanding evidence base in pregnancy. It is not a
controlled substance and, unlike insulin, does not
require injection, refrigeration, or titration by a
diabetes educator, making it attractive for early,
potentially transient glycaemic abnormalities.
Register-based cohort data have not shown
consistent adverse long term outcomes in
metformin-exposed pregnancies, and metformin is
already widely used later in pregnancy for
confirmed GDM as an alternative or adjunct to
insulin. A randomized trial of early metformin
specifically in women already diagnosed with GDM,
Dunne et al., JAMA 2023[23]) found that metformin
reduced the composite need for insulin initiation or
elevated fasting glucose later in pregnancy,
supporting a broader role for early pharmacological
intervention in glucose-intolerant pregnancies.
Nonetheless, metformin crosses the placenta, and
long-term offspring outcomes (metabolic
programming effects of transplacental metformin
exposure) remain an area of ongoing research and
some caution, particularly given the theoretical
possibility of effects on fetal AMPK-mediated
metabolic pathways.
6.3 Monitoring and Follow-Up
Where EGGI is identified and treated, protocols
described in the Indian literature involve serial
PPBG monitoring at approximately 12, 16, 24, and
32 weeks of gestation, alongside standard
antenatal surveillance for fetal growth (serial 

ultrasound biometry), and repeat formal GDM
testing at 24–28 weeks per usual practice, since
EGGI at 8–10 weeks does not replace, but
precedes and supplements, standard-interval
screening. A multidisciplinary team — obstetrician,
diabetologist/physician, dietitian, and diabetes
educator — is recommended, consistent with
broader DIPSI and FIGO guidance on GDM care
models.

7. Maternal and Neonatal Outcomes 

The available EGGI-specific and eGDM evidence
converges on a consistent signal: earlier
identification and treatment of gestational
hyperglycaemia is associated with reduced
composite adverse neonatal outcomes, including
reductions in respiratory distress, macrosomia,
birth trauma, and shorter nursery stays, without a
demonstrated increase in adverse outcomes such
as small-for-gestational-age births in the treated
groups reported to date. The addition of
metformin to MNT in the Kanpur EGGI cohort
nearly halved the rate of composite adverse
neonatal outcomes compared to MNT alone.
However, it should be emphasized that most
EGGI-specific data derive from few centres in
india, non-blinded, and randomized cohorts
[28,29,30], whereas the TOBOGM trial — though
methodologically the strongest evidence for early
treatment — tested a somewhat different, later
(mean ~15.6 weeks) and fasting-glucose-based
definition (eGDM), not the 8–10-week, non-fasting
EGGI definition specifically.

8. Controversies and Evidence Gaps 

 Terminological ambiguity: EGGI, eGDM, and
'gestational glucose intolerance' (GGI, as
used by some Western authors to denote an
abnormal screening test without a formal
GDM diagnosis) are sometimes used loosely
or inconsistently across the literature, risking
confusion in both clinical practice and
research synthesis.
Not established as an independent risk factor
everywhere: a large US retrospective cohort
(Selen et al., Diabetes Care, 2023[22]) found 
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that gestational glucose intolerance (an abnormal
initial screen without a formal GDM diagnosis) was
not, in that population, a recognized independent
risk factor for future diabetes — a finding that
cautions against over-interpreting any single
abnormal early glucose value as inherently
pathological.

 Diagnostic threshold variability: first-trimester
fasting glucose thresholds for eGDM perform
poorly at predicting later-diagnosed GDM and
likely need population-specific recalibration by
ethnicity, gestational age, and BMI, a concern
that may also apply to the EGGI PPBG ≥110
mg/dl threshold, which has not yet been
validated against long-term hard outcomes in
large, diverse cohorts. 
Limited external validation: the EGGI construct
and its ≥110 mg/dl cut-off originate from a
small number of Indian research groups and a
single major hospital-based cohort; it has not
yet been adopted or replicated by international
bodies (ADA, WHO, IADPSG, FIGO), nor tested
in large, adequately powered, randomized,
multi centre trials designed specifically around
the EGGI definition. 
Risk of overdiagnosis and overtreatment:
universal first-trimester screening at a lower
threshold than standard GDM criteria will
inevitably increase the number of women
labelled with a glycaemic abnormality, with
attendant psychological, resource, and
medicalization costs, particularly if a
meaningful proportion would have normalized
spontaneously as pregnancy progressed.

9. Future Directions 

Several steps could strengthen the evidence base
and clinical utility of the EGGI concept: 

Large, adequately powered, multi-centre
randomized controlled trials specifically testing
the EGGI definition (8 10-week, non-fasting
PPBG ≥110 mg/dl) against deferred/standard-
interval screening, with pre-specified long term
maternal and offspring outcomes.

Population-specific threshold validation
studies across diverse ethnic groups, BMI
categories, and healthcare settings, rather
than extrapolation from single-population
cohorts. 
Long-term offspring follow-up studies
(metabolic, anthropometric,
neurodevelopmental) for pregnancies exposed
to first-trimester metformin. 
Formal cost-effectiveness and health-system
feasibility analyses of universal first-trimester
screening in varied resource settings, building
on the cost-effectiveness precedent
established for eGDM by the TOBOGM
economic evaluation. 
Efforts toward international terminological
consensus to clearly differentiate EGGI,
eGDM, and GGI in future guideline documents
and research reporting.
Metformin's long-term offspring safety: while
short/medium-term data are reassuring,
transplacental metformin exposure in the first
trimester — the period of major organogenesis
— has a comparatively smaller evidence base
than its use later in pregnancy, and long-term
metabolic outcomes in exposed offspring
warrant continued follow up.

10. Conclusion 

Early Gestational Glucose Intolerance (EGGI)
represents an evolving, physiologically grounded
proposal to shift the window of gestational
glycaemic screening from the traditional 24–28
weeks to as early as 8–10 weeks, anchored to the
onset of fetal beta-cell insulin secretion. Emerging
Indian cohort data, including a substantial
hospital-based study from Kanpur, suggest that
identifying and managing EGGI with MNT and
metformin may meaningfully reduce composite
adverse neonatal outcomes. These findings are
complementary to, but methodologically distinct
from, the stronger randomized-trial evidence
supporting treatment of early GDM (eGDM) in the
TOBOGM trial. At present, EGGI remains a
promising but not yet
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internationally validated construct; its adoption
into routine, universal first-trimester screening
should await larger, multi-centre randomized trials,
population-specific threshold validation, and
longer-term offspring safety data, particularly
regarding early metformin exposure.

References 

1. Metzger BE, Lowe LP, Dyer AR, et al.; HAPO Study
Cooperative Research Group. Hyperglycemia and
adverse pregnancy outcomes. N Engl J Med. 2008;
358:1991-2002.
2. Metzger BE, Gabbe SG, Persson B, et al.;
International Association of Diabetes and
Pregnancy Study Groups Consensus Panel.
International association of diabetes and
pregnancy study groups recommendations on the
diagnosis and classification of hyperglycemia in
pregnancy. Diabetes Care. 2010; 33:676-682.
3. Sacks DA, Hadden DR, Maresh M, et al.; HAPO
Study Cooperative Research Group. Frequency of
gestational diabetes mellitus at collaborating
centers based on IADPSG consensus panel-
recommended criteria: the HAPO Study. Diabetes
Care. 2012;35(3):526-528. 
4. Simmons D, Immanuel J, Hague WM, Teede H, et
al.; TOBOGM Research Group. Treatment of
Gestational Diabetes Mellitus Diagnosed Early in
Pregnancy. N Engl J Med. 2023;388(23):2132-2144
5. Simmons D, Immanuel J, Hague WM, et al. Effect
of treatment for early gestational diabetes mellitus
on neonatal respiratory distress: a secondary
analysis of the TOBOGM study. BJOG. 2024.
6. Haque MM, Tannous WK, Herman WH, et al.;
TOBOGM Consortium. Cost-effectiveness of
diagnosis and treatment of early gestational
diabetes mellitus: economic evaluation of the
TOBOGM study. EClinical Medicine. 2024;
71:102610. 
7. Powe CE. One step closer to a definition of early
gestational diabetes mellitus: secondary analyses
from the TOBOGM randomized trial. Diabetes
Care. 2024;47(12):2076-2078.
8. Cosma V, Imbernon J, Zagdoun L, Boulot P,
Renard E, Brunet C, Mares P, Rodier M, Kabani S, 

Demattei C, Guedj AM. A prospective cohort study
of postpartum glucose metabolic disorders in early
versus standard-diagnosed gestational diabetes
mellitus. Sci Rep. 2021 May 17;11(1):10430. doi:
10.1038/s41598-021-89679-2
9. Seshiah V, Anjalakshi C, Bhavatharini N, Geetha
Lakshmi A, Shanmugam A, Saxena P, Jain R. Early
Gestational Glucose Intolerance (EGGI) Diagnosis
and Prevention of Diabetes. Diabetes Asia Journal.
2024;1(1):3-7.
https://doi.org/10.62996/daj.02072024
10. Seshiah V, Bronson SC, Balaji V, Jain R, Anjalakshi
C. Prediction and prevention of gestational diabetes
mellitus and its sequelae by administering metformin
in the early weeks of pregnancy. Cureus.
2022;14(11):e31532. doi: 10.7759/cureus.31532
11. Seshiah V, Saxena P, Anjalakshi C, Bhavatharani
N, Geetha Lakshmi, Madhuri B, Jain R. Treatment of
Early Gestational Glucose Intolerance. Diabetes
Asia Journal. 2024;1(2):19-22.
https://doi.org/10.62996/daj.30102024
12. Verma S, Agarwal S, Gupta R, Gupta N, Dwivedi
D, Tiwari S, Taneja P, Seshiah V, Kumar P, Jain R.
Primary Maternal Neonatal Outcome with MNT
Metformin in Early Gestational Glucose Intolerance
(EGGI). Annals of Medicine and Medical Sciences.
2025;4:678-685.
https://doi.org/10.5281/zenodo.17348886
13. Tiwari S, Agarwal S, Gupta RN, Dwivedi D, Verma
S, Taneja P, Seshiah V, Jain R. Treatment of early
Gestational Glucose Intolerance with Metformin
reduces Primary neonatal outcomes in a hospital-
based Cohort. Annals of Medicine and Medical
Sciences. 2024; 4:104-108.
https://doi.org/10.5281/zenodo.15119602
14. Saxena P, Yadav A, Singh M, et al. Correlation
Between the First Trimester Two-Hour Postprandial
Blood Glucose Greater Than 110 mg/dL for the
Prediction of Gestational Diabetes Mellitus. Cureus.
2024;16(8): e66652.
15. Seshiah V, Balaji V, Bronson SC, Jain R,
Chandrasekar A. Diagnosing Gestational Diabetes
by a Single-Test Procedure Is a Propitious Step
Towards Containing the Epidemic of Diabetes.
Cureus. 2021;13(11):e19910. doi: 10.7759/cureus.19910

https://doi.org/10.5281/zenodo.17348886
https://doi.org/10.5281/zenodo.15119602


| www.diabetesasia.org/journal Vol 3- Issue 2 | Page 25

16. Anjalakshi C, Balaji V, Balaji MS, Seshiah V. A single
test procedure to diagnose gestational diabetes
mellitus. Acta Diabetol. 2009;46(1):51-54 (DIPSI
validation study, South India).
17. Vij P, Jha S, Gupta SK, Aneja A, Mathur R,
Waghdhare S, et al. Comparison of DIPSI and IADPSG
criteria for diagnosis of GDM: A study in a North Indian
tertiary care center. Int J Diabetes Dev Ctries. 2015;
35:1-2.
18. Corrado F, Di Benedetto A, Di Vieste G, La Fauci L,
Martinelli C, D'Anna R, Pintaudi B. Diagnosing
Gestational Diabetes with a Probably Too Simplified
Diagnostic Procedure Compared to International
Criteria: The Indian Case Study. J Clin Med.
2022;11(13):3745.
19. Hinkle SN, Tsai MY, Rawal S, Albert PS, Zhang C.
HbA1c measured in the first trimester of pregnancy and
the association with gestational diabetes. Sci Rep.
2018; 8:12249.
20. Hernandez TL, Friedman JE, Van Pelt RE, Barbour LA.
Patterns of glycemia in normal pregnancy: should the
current therapeutic targets be challenged? Diabetes
Care. 2011;34(7):1660-1668.
21. Cosson E, et al. High Fasting Plasma Glucose during
Early Pregnancy: A Review about Early Gestational
Diabetes Mellitus. (Review, PMC5664285).
22. Selen DJ, Thaweethai T, Schulte CCM, Hsu S, He W,
James K, Kaimal A, Meigs JB, Powe CE. Gestational
Glucose Intolerance and Risk of Future Diabetes.
Diabetes Care. 2023;46(1):83-91.
23. Dunne F, Newman C, Alvarez-Iglesias A, et al. Early
metformin in gestational diabetes: a randomized
clinical trial. JAMA. 2023; 330:1547-1556.
24. Brand KMG, Saarelainen L, Sonajalg J, Boutmy E,
Foch C, Vääräsmäki M, Morin-Papunen L, Schlachter J;
CLUE Study Group; Hakkarainen KM, Korhonen P.
Metformin in pregnancy and risk of adverse long-term
outcomes: a register-based cohort study. BMJ Open
Diabetes Res Care. 2022;10(1):e002363.

25. Sweeting A, Hannah W, Backman H, Catalano
P, Feghali M, Herman WH, Hivert MF, Immanuel J,
Meek C, Oppermann ML, Nolan CJ, Ram U,
Schmidt MI, Simmons D, Chivese T, Benhalima K.
Epidemiology and management of gestational
diabetes. Lancet. 2024;404(10448):175-192.
26. Kapoor N. Thin Fat Obesity: The Tropical
Phenotype of Obesity. In: Feingold KR, Anawalt B,
Blackman MR, et al., editors. Endotext. South
Dartmouth (MA): MDText.com; 2000.
27. Nwali SA, Onoh RC, Dimejesi IB, et al.
Universal versus selective screening for
gestational diabetes mellitus among antenatal
clinic attendees in Abakaliki. BMC Pregnancy
Childbirth. 2021;21(1):735.
28. Taneja P, Agarwal S, Gupta R, Gupta N,
Dwivedi D, Seshiah V, Priti Kumar, Rajesh Jain and
Sadhana Tiwari et al. Medical nutrition therapy &
metformin in early gestational glucose
intolerance to prevent gestational diabetes
mellitus and post-partum diabetes: A cohort
study. International Journal of Clinical Obstetrics
and Gynecology. 2026; 10(3): 405-413.
https://www.doi.org/10.33545/gynae.2026.v10.i
3f.2300 
29. Veeraswamy Seshiah, Anjalakshi
Chandrasekar, Geetha Lakshmi A, Vidya
Kribanidhi, Rajesh Jain, Pikee Saxena,
Bhavatharini Natrajan, Rajeev Chawla.
Groundbreaking Concept for Prediction and
Prevention of Gestational Diabetes Mellitus and
its Sequelae. Am J Exp Clin Res 2025;12(1):512-
516
https://ajecr.org/index.php/ajecr/article/view/
512
30. Sadhna Tiwari, Shaily Agarwal, Renu Gupta,
Neena Gupta, Divya Dwivedi, Shweta Verma,
Palak Taneja, V Seshiah, Pikee Saxena, Rajesh
Jain. Management of Early Gestational Glucose
Intolerance to improve Pregnancy outcomes. Am
J Exp Clin Res 2025;12(1):505-511

https://www.doi.org/10.33545/gynae.2026.v10.i3f.2300
https://www.doi.org/10.33545/gynae.2026.v10.i3f.2300
https://ajecr.org/index.php/ajecr/article/view/512
https://ajecr.org/index.php/ajecr/article/view/512
https://ajecr.org/index.php/ajecr/article/view/505/393
https://ajecr.org/index.php/ajecr/article/view/505/393


| www.diabetesasia.org/journal Vol 3- Issue 2 | Page 26
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	Abstract
	Background: Gestational diabetes mellitus (GDM) has traditionally been screened for and diagnosed between 24 and 28 weeks of gestation. Rising rates of obesity, insulin resistance, and first-trimester hyperglycaemia — particularly in South Asian and Indian populations — have driven interest in earlier detection.  Objectives: Early Gestational Diabetes Mellitus (eGDM), typically diagnosed before 20–24 weeks using fasting plasma glucose thresholds, has been increasingly studied, most notably through the multicentre Treatment of Booking Gestational Diabetes Mellitus (TOBOGM) trial.  Methods: More recently, Indian investigators have proposed an even earlier construct — Early Gestational Glucose Intolerance (EGGI) — defined as a postprandial blood glucose (PPBG) of ≥110 mg/dl detected at 8–10 weeks of gestation, before fetal beta-cell insulin secretion begins around the 10th–11th week. Results: This review synthesizes the physiological rationale, proposed diagnostic criteria, available evidence (including the Diabetes in Pregnancy Study Group India [DIPSI] test, the TOBOGM trial, and Indian hospital-based EGGI cohorts), management strategies centred on Medical Nutrition Therapy (MNT) and metformin, and the current controversies and evidence gaps surrounding EGGI.
	Conclusion: While early observational and interventional data suggest that identifying and treating EGGI may reduce composite adverse neonatal outcomes, the concept remains outside mainstream international guidelines, and larger randomized trials are needed before EGGI can be recommended for universal, first-trimester screening.

	1. Introduction
	Gestational diabetes mellitus (GDM) is conventionally defined as glucose intolerance first recognized during pregnancy. For decades, screening has been anchored at 24–28 weeks of gestation, informed largely by the Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study, which demonstrated a continuous, graded relationship between maternal glucose levels and adverse outcomes such as macrosomia, caesarean delivery, neonatal adiposity, and elevated cord blood C-peptide. These findings underpinned the International Association of Diabetes and Pregnancy Study Groups (IADPSG) diagnostic thresholds that are now widely used worldwide.  Rationale & Objective of Study: However, a substantial proportion of pregnant women — particularly in South Asia — already display glucose abnormalities well before the traditional
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	24–28-week window. This observation has given rise to two related but distinct constructs: Early Gestational Diabetes Mellitus (eGDM), generally diagnosed before 20–24 weeks using adapted fasting glucose criteria, and, more recently, Early Gestational Glucose Intolerance (EGGI), a first-trimester (8–10 week) construct proposed by Indian researchers associated with the Diabetes in Pregnancy Study Group India (DIPSI). This review aims to clarify the terminology, present the physiological and epidemiological rationale for early detection, summarize the key evidence base, and outline current management approaches and controversies.

	2. Physiology of Glucose Metabolism in Early Pregnancy
	Normal pregnancy is characterized by progressive insulin resistance, mediated by placental hormones (human placental lactogen, progesterone, cortisol, and placental growth hormone), which intensifies through the second and third trimesters to ensure nutrient supply to the growing fetus. In the first trimester, however, maternal insulin sensitivity is often relatively preserved or even enhanced, meaning that abnormal glycaemic values detected this early usually reflect pre existing or early-onset metabolic dysfunction rather than pregnancy-induced insulin resistance alone. A key physiological anchor for the EGGI concept is the timing of fetal pancreatic development: fetal beta-cells begin secreting insulin at approximately 10–11 weeks of gestation. According to the Pedersen hypothesis (and its modern refinements), maternal hyperglycaemia crossing the placenta stimulates fetal beta-cells to secrete excess insulin, resulting in fetal hyperinsulinemia. This, in turn, drives increased fetal adiposity, macrosomia, and — through developmental programming — a higher lifetime risk of obesity, insulin resistance, and type 2 diabetes in the offspring. Proponents of EGGI argue that identifying and correcting maternal hyperglycaemia  before the 10th–11th week could
	interrupt this fetal programming process at its earliest possible point, a strategy sometimes termed 'primordial prevention' of diabetes. Literature search methodology: All Major databases such as GOOGLE, PUBMED, SCOPUS etc were searched on keyword: Early Gestational Glucose Intolerance, Inclusion Criteria – all studies of any type from last 20 years were included.

	3. GDM to eGDM to EGGI: Evolving Terminology
	3.1 Standard GDM  Standard GDM is diagnosed at 24–28 weeks using a 75g OGTT, with diagnosis confirmed if any one of the following IADPSG thresholds is met or exceeded: fasting plasma glucose ≥92 mg/dl (5.1 mmol/L), 1-hour ≥180 mg/dl (10.0 mmol/L), or 2-hour ≥153 mg/dl (8.5 mmol/L). These thresholds were derived from the HAPO study's continuous risk associations, adjusted to an odds ratio of 1.75 for adverse outcomes, adjusted to an odds ratio of 1.75 for adverse outcomes; while the DIPSI Indian Criteria is based on odds ratio of 1.50 with cut off OGCT value ≥140 mg/dl. 3.2 Early GDM (eGDM) eGDM refers to glucose intolerance meeting GDM-equivalent criteria but diagnosed earlier than the traditional window — typically before 20 weeks (as in the TOBOGM trial definition) and sometimes up to 24 weeks. The TOBOGM trial enrolled women with risk factors for GDM who met IADPSG criteria at a mean gestational age of 15.6 ± 2.5 weeks, distinguishing eGDM operationally from both standard GDM and overt diabetes in pregnancy (which is excluded via more stringent fasting/2-hour cut-offs).  3.3 Early Gestational Glucose Intolerance (EGGI)  EGGI is a more recently proposed, India-specific construct, distinct from eGDM in both timing and test used. It is defined as a postprandial blood glucose (PPBG) ≥110 mg/dl on a non-fasting 75g glucose challenge performed at 8–10 weeks of
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	gestation — i.e., before the 10th–11th week onset of fetal beta-cell insulin secretion. Proponents (Seshiah, Jain, and colleagues, writing through the DIPSI group argue that this cut-off, lower than the standard DIPSI GDM threshold of ≥140 mg/dl, identifies a sub-diagnostic but clinically actionable degree of glucose intolerance uniquely relevant to the earliest window of fetal metabolic programming. EGGI is explicitly framed as distinct from eGDM: eGDM is diagnosed by fasting glucose criteria at a later (though still early) gestational age, whereas EGGI targets a much earlier, non-fasting, lower threshold intended to precede fetal beta-cell activation.

	Table : 01: Comparison of standard GDM, early GDM (eGDM), and the proposed EGGI construct.
	4. Rationale for Early Detection in the South Asian Context
	India and other South Asian populations have among the highest global burdens of GDM and type 2 diabetes, attributed in part to the so-called South Asian or 'thin-fat' phenotype. This phenotype is characterized by low birth weight, earlier age of diabetes onset, a lower BMI threshold for metabolic risk, higher insulin resistance and serum insulin levels, more rapid decline in beta-cell function, an atherogenic dyslipidaemia pattern (low HDL, high triglycerides, small dense LDL), low adiponectin, elevated inflammatory markers (hs-CRP, IL-6), reduced muscle mass, increased visceral adiposity, and a higher prevalence of steatotic liver disease. These features predispose Indian women to glucose intolerance manifesting earlier and at lower BMI thresholds than in Western populations, providing
	part of the rationale for lowering both the gestational age and glycaemic threshold at which screening is initiated. The Diabetes in Pregnancy Study Group India (DIPSI) has, since the mid-2000s, advocated a single-step, non-fasting 75g oral glucose challenge test (OGCT) as a practical, cost-effective universal screening tool suited to resource-limited settings, avoiding the logistical difficulties of fasting OGTTs (repeat visits, patient discomfort, nausea). The National Institutes of Health (NIH) and DIPSI have further argued that, given fetal beta-cell insulin secretion begins by the 10th 11th week, screening should ideally begin during this window — the physiological basis for the EGGI proposal.

	5. Evidence Base
	5.1 The HAPO Study and IADPSG Criteria[1-3]  The HAPO study, a prospective observational study of over 25,000 pregnant women across 15 centres, demonstrated strong, continuous associations between maternal glucose levels below the diabetic range and adverse outcomes including large-for-gestational-age infants, neonatal adiposity, elevated cord C-peptide, and caesarean delivery. These findings led directly to the IADPSG diagnostic criteria adopted (with some local modifications) by the WHO, ADA, and most national bodies. Applying IADPSG criteria across HAPO centres yielded an overall GDM frequency of 17.8% (range 9.3–25.5%), highlighting substantial population variation. 5.2 The DIPSI Test — Validation and Limitations[2,3]  Multiple Indian validation studies have compared the DIPSI non-fasting 75g OGCT (2-hour threshold ≥140 mg/dl) against WHO 1999 and IADPSG criteria. Findings have been mixed: some single-centre South Indian studies reported high concordance (sensitivity and specificity approaching 100%) between DIPSI and the standard fasting 75g OGTT, while larger multi-criteria comparisons  (e.g., in Tamil Nadu)  found
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	that DIPSI missed a meaningful proportion of women identified by IADPSG or WHO 1999 criteria, and vice versa. An Italian study directly comparing DIPSI and IADPSG criteria in the same cohort found similar overall prevalence but divergent case identification, underscoring that the two criteria are not interchangeable. DIPSI's principal advantages remain practicality, low cost, and avoidance of fasting related logistical barriers, particularly relevant in high-volume or rural antenatal settings. 5.3 The TOBOGM Trial[4-8]  TOBOGM (Treatment of Booking Gestational Diabetes Mellitus) is the first large multicentre randomized controlled trial directly testing whether treating GDM-equivalent hyperglycaemia diagnosed early in pregnancy (before 20 weeks) improves outcomes compared with deferred treatment until the standard 24–28 week window. Conducted across Australia, Austria, Sweden, and India, TOBOGM randomized 802 women with early GDM (mean gestational age 15.6 ± 2.5 weeks) to immediate versus deferred treatment. The primary composite neonatal outcome (encompassing preterm birth, respiratory distress, macrosomia, birth trauma, shoulder dystocia, and hyperbilirubinemia requiring phototherapy, among others) occurred in 24.9% of the immediate-treatment group versus 30.5% of controls — an absolute risk reduction of 5.6 percentage points. A secondary analysis found a 43% relative reduction in neonatal respiratory distress specifically in the intervention arm, along with a modest reduction in nursery stay. A subsequent economic evaluation found early diagnosis and treatment to be cost-saving (dominant) relative to usual care. Postpartum follow-up of TOBOGM participants also found that roughly one-quarter of women with early GDM had persistent postpartum dysglycaemia, reinforcing the link between early pregnancy hyperglycaemia and future metabolic risk. 5.4 Indian EGGI-Specific Studies[9-17] The EGGI construct itself has been advanced primarily through a series of Indian & International publications. Seshiah and colleagues (Cureus, 2022) first proposed administering MNT with or without metformin to women with PPBG ≥110 mg/dl at 8–10
	weeks, framing this as prediction and 'primordial prevention' of GDM and its sequelae, rather than treatment of an already-established diagnosis. This was followed by a formal description of the EGGI concept (Seshiah et al., Diabetes Asia Journal, 2024), explicitly distinguishing EGGI from eGDM and advocating universal EGGI screening by the 10th week using the ≥110 mg/dl threshold A hospital-based prospective cohort study conducted at the Upper India Sugar Exchange Maternity Hospital, Kanpur (Verma, Agarwal, Gupta, Jain, Seshiah, and colleagues, 2025), enrolled 231 pregnant women at 8–10 weeks with PPBG ≥110 mg/dl, comparing MNT alone against MNT combined with metformin. Women receiving MNT plus metformin showed significantly lower mean PPBG at every follow-up point (12, 16, 24, and 32 weeks) than those on MNT alone, and a significantly lower rate of composite adverse neonatal outcomes (17.1% versus 32.4%, p ≤ 0.0001). Table 2 summarizes these findings..

	Table 2. Key glycaemic and neonatal outcomes from the Kanpur EGGI cohort study (n = 231).
	A related earlier report (Tiwari, Agarwal, Jain, Seshiah, et al., 2024[9-14) similarly found that metformin treatment for early gestational glucose intolerance reduced primary neonatal outcomes in a hospital-based cohort, consistent with the later, larger Kanpur dataset. Together, these studies constitute the primary observational and quasi-experimental evidence base specific to the EGGI construct, though none yet constitutes a large, multi-centre, blinded randomized controlled trial of EGGI treatment itself.

	6. Management of EGGI[18-27]
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	6.1 Medical Nutrition Therapy (MNT)  MNTremains the cornerstone of management for any degree of gestational glucose intolerance, including EGGI. Individualized dietary counselling — emphasizing appropriate caloric intake, complex carbohydrates with a low glycaemic index, adequate protein, fibre, and controlled portion sizes across small, frequent meals — aims to limit postprandial glycaemic excursions while supporting fetal growth. In the Indian EGGI literature, MNT is typically initiated at the time of diagnosis (8–10 weeks) and continued throughout pregnancy, with or without adjunctive pharmacotherapy, depending on response.  6.2 Metformin in Early Pregnancy Metformin, an insulin-sensitizing biguanide, has an expanding evidence base in pregnancy. It is not a controlled substance and, unlike insulin, does not require injection, refrigeration, or titration by a diabetes educator, making it attractive for early, potentially transient glycaemic abnormalities. Register-based cohort data have not shown consistent adverse long term outcomes in metformin-exposed pregnancies, and metformin is already widely used later in pregnancy for confirmed GDM as an alternative or adjunct to insulin. A randomized trial of early metformin specifically in women already diagnosed with GDM, Dunne et al., JAMA 2023[23]) found that metformin reduced the composite need for insulin initiation or elevated fasting glucose later in pregnancy, supporting a broader role for early pharmacological intervention in glucose-intolerant pregnancies. Nonetheless, metformin crosses the placenta, and long-term offspring outcomes (metabolic programming effects of transplacental metformin exposure) remain an area of ongoing research and some caution, particularly given the theoretical possibility of effects on fetal AMPK-mediated metabolic pathways. 6.3 Monitoring and Follow-Up Where EGGI is identified and treated, protocols described in the Indian literature involve serial PPBG monitoring at approximately 12, 16, 24, and 32 weeks of gestation, alongside standard antenatal surveillance for fetal growth (serial
	ultrasound biometry), and repeat formal GDM testing at 24–28 weeks per usual practice, since EGGI at 8–10 weeks does not replace, but precedes and supplements, standard-interval screening. A multidisciplinary team — obstetrician, diabetologist/physician, dietitian, and diabetes educator — is recommended, consistent with broader DIPSI and FIGO guidance on GDM care models.

	7. Maternal and Neonatal Outcomes
	The available EGGI-specific and eGDM evidence converges on a consistent signal: earlier identification and treatment of gestational hyperglycaemia is associated with reduced composite adverse neonatal outcomes, including reductions in respiratory distress, macrosomia, birth trauma, and shorter nursery stays, without a demonstrated increase in adverse outcomes such as small-for-gestational-age births in the treated groups reported to date. The addition of metformin to MNT in the Kanpur EGGI cohort nearly halved the rate of composite adverse neonatal outcomes compared to MNT alone. However, it should be emphasized that most EGGI-specific data derive from few centres in india, non-blinded, and randomized cohorts [28,29,30], whereas the TOBOGM trial — though methodologically the strongest evidence for early treatment — tested a somewhat different, later (mean ~15.6 weeks) and fasting-glucose-based definition (eGDM), not the 8–10-week, non-fasting EGGI definition specifically.

	8. Controversies and Evidence Gaps
	Terminological ambiguity: EGGI, eGDM, and 'gestational glucose intolerance' (GGI, as used by some Western authors to denote an abnormal screening test without a formal GDM diagnosis) are sometimes used loosely or inconsistently across the literature, risking confusion in both clinical practice and research synthesis.
	Not established as an independent risk factor everywhere: a large US retrospective cohort (Selen et al., Diabetes Care, 2023[22]) found
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	that gestational glucose intolerance (an abnormal initial screen without a formal GDM diagnosis) was not, in that population, a recognized independent risk factor for future diabetes — a finding that cautions against over-interpreting any single abnormal early glucose value as inherently pathological.
	Diagnostic threshold variability: first-trimester fasting glucose thresholds for eGDM perform poorly at predicting later-diagnosed GDM and likely need population-specific recalibration by ethnicity, gestational age, and BMI, a concern that may also apply to the EGGI PPBG ≥110 mg/dl threshold, which has not yet been validated against long-term hard outcomes in large, diverse cohorts.
	Limited external validation: the EGGI construct and its ≥110 mg/dl cut-off originate from a small number of Indian research groups and a single major hospital-based cohort; it has not yet been adopted or replicated by international bodies (ADA, WHO, IADPSG, FIGO), nor tested in large, adequately powered, randomized, multi centre trials designed specifically around the EGGI definition.
	Risk of overdiagnosis and overtreatment: universal first-trimester screening at a lower threshold than standard GDM criteria will inevitably increase the number of women labelled with a glycaemic abnormality, with attendant psychological, resource, and medicalization costs, particularly if a meaningful proportion would have normalized spontaneously as pregnancy progressed.

	9. Future Directions
	Several steps could strengthen the evidence base and clinical utility of the EGGI concept:
	Large, adequately powered, multi-centre randomized controlled trials specifically testing the EGGI definition (8 10-week, non-fasting PPBG ≥110 mg/dl) against deferred/standard-interval screening, with pre-specified long term maternal and offspring outcomes.
	Population-specific threshold validation studies across diverse ethnic groups, BMI categories, and healthcare settings, rather than extrapolation from single-population cohorts.
	Long-term offspring follow-up studies (metabolic, anthropometric, neurodevelopmental) for pregnancies exposed to first-trimester metformin.
	Formal cost-effectiveness and health-system feasibility analyses of universal first-trimester screening in varied resource settings, building on the cost-effectiveness precedent established for eGDM by the TOBOGM economic evaluation.
	Efforts toward international terminological consensus to clearly differentiate EGGI, eGDM, and GGI in future guideline documents and research reporting.
	Metformin's long-term offspring safety: while short/medium-term data are reassuring, transplacental metformin exposure in the first trimester — the period of major organogenesis — has a comparatively smaller evidence base than its use later in pregnancy, and long-term metabolic outcomes in exposed offspring warrant continued follow up.

	10. Conclusion
	Early Gestational Glucose Intolerance (EGGI) represents an evolving, physiologically grounded proposal to shift the window of gestational glycaemic screening from the traditional 24–28 weeks to as early as 8–10 weeks, anchored to the onset of fetal beta-cell insulin secretion. Emerging Indian cohort data, including a substantial hospital-based study from Kanpur, suggest that identifying and managing EGGI with MNT and metformin may meaningfully reduce composite adverse neonatal outcomes. These findings are complementary to, but methodologically distinct from, the stronger randomized-trial evidence supporting treatment of early GDM (eGDM) in the TOBOGM trial. At present, EGGI remains a promising but not yet
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	internationally validated construct; its adoption into routine, universal first-trimester screening should await larger, multi-centre randomized trials, population-specific threshold validation, and longer-term offspring safety data, particularly regarding early metformin exposure.
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