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Gestational diabetes mellitus, a common pregnancy
complication, is associated with increased risks of
preeclampsia, surgical intervention, large-for
gestational- age neonates, shoulder dystocia, birth

trauma, and neonatal hypoglycemia.

This dramatic rise in the GDM prevalence will have a
major impact on health care systems



For over 50 years and Now , Screening and treatment
for gestational diabetes at 24 to 28 weeks’ gestation
are recommended.

This is the time during pregnancy when insulin
resistance is increasing and hyperglycemia develops
among those with insufficient insulin secretory
capacity to maintain euglycemia





WHO AND IADPSG 
diagnostic criteria









The GDM is associated with adverse maternal and
neonatal sequelae. In a Hyperglycemia and Adverse
Pregnancy Outcomes Study (HAPO), a large-scale
(25,000 pregnant women) multinational
epidemiologic study found significant associations
between adverse pregnancy outcomes, and higher
levels of maternal glucose with no defined levels,
after which the risk increases.

The frequency of GDM when the IADPSG criteria in the
HAPO study it ranged from 9 to 26%







• Pregnant womens in first Half of pregnancy that 
have fasting blood glucose less than overt diabetis

93-125



Most international guidelines now recommend early
antenatal testing for women at high risk to identify
women with DIP.

Studies in women with GDM have reported that
between 27% and 66% of GDM ( at 24 – 28 week)
can be detected in early pregnancy



In cohort studies, women with pregnancies complicated by
early (<20 weeks’ gestation) hyperglycemia showed
accelerated fetal growth by 24 to 28 weeks’ gestation and
had greater perinatal mortality than women who
received a diagnosis of gestational diabetes later in
pregnancy

A linear relationship has been shown between fasting
glucose levels in early pregnancy and adverse pregnancy
outcomes.

It is assumed that the early detection of GDM may lead to
an earlier metabolic control that improves perinatal
outcomes

Blumer I, Hadar E, Hadden DR, Jovanovič L, Mestman JH, Murad MH, 
et al. Diabetes and pregnancy: an endocrine society clinical practice 
guideline. J Clin Endocrinol Metab 2013; 98: 4227-424



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(3):676-682

Currently, there is no consensus for the preferred
testing approach or diagnostic glycemic thresholds
for early GDM.

The IADPSG recommends diagnosing early GDM based
on a fasting glucose of 5.1 mmol/L to 6.9 mmol/L
(92-125 mg/dL) consistent with the diagnostic fasting
glucose threshold for standard GDM.



Problems : 

• Data from randomized, controlled trials that show a

benefit from such treatment are lacking…

• Confliction in maternal and neonatal outcomes in
pervious study ….

• Whether criteria that had been established for
OGTT at 24 to 28 weeks’ gestation , can be applied
to testing early in pregnancy….

• Early GDM is a potential harm or no….



Booking GDM may be divided into mild hyperglycemia 
already present at the beginning of pregnancy 
(“prevalent  GDM”) and that arising de novo during 
pregnancy (“incident GDM”)

early or “booking” GDM



If there are benefits from identifying and treating

early GDM, then the “test characteristics” of using risk
factor screening for DIP need to be considered.

Immanuel J, Simmons D. Screening and treatment for early-onset
gestational diabetes mellitus: a systematic review and metaanalysis.
Curr Diab Rep. 2017;17(11):115.



Recent studies evaluating the relationship between
maternal glycemia and fetal growth trajectories
confirm the early impact of maternal glycemia on
excess fetal growth and adiposity prior to the
diagnosis of standard GDM from 24 weeks’ gestation.





In this study , women’s glucose concentrations at weeks
10–14 were significantly associated with a larger
Fetal Weight from week 27 through term.

GDM-related fetal over growth may start before 28 
gestational weeks

Li M, Hinkle SN, Grantz KL, Kim S, Grewal J, Grobman WA, Skupski DW, Newman 
RB, Chien EK, Sciscione A, Zork N, Wing DA, Nageotte M, Tekola-Ayele F, Louis 
GMB, Albert PS, Zhang C. Glycaemic status during pregnancy and longitudinal 
measures of fetal growth in a multi-racial US population: a prospective cohort 
study. Lancet Diabetes Endocrinol. 2020 Apr;8(4):292-300. doi: 10.1016/S2213-
8587(20)30024-3. Epub 2020 Mar 2. PMID: 32135135; PMCID: PMC7676113.



This study evaluated pregnancy complications commonly related
to diabetes between :

(later screening group)
and (earlier screening group) women with GDM

In conclusion, early glucose intolerance screening could
avoid some diabetes-related complications such as hydramnios,

fetal anomalies and preterm births in women diagnosed as
having gestational diabetes.

Bartha JL, Martinez-Del-Fresno P, Comino-Delgado R. Early diagnosis of 
gestational diabetes mellitus and prevention of diabetes-related 
complications. Eur J Obstet Gynecol Reprod Biol. 2003 Jul 1;109(1):41-4. doi: 
10.1016/s0301-2115(02)00480-3. PMID: 12818441.





an Israeli cohort study of women who underwent a
fasting glucose test at a median of 9.5 weeks’
gestation demonstrated a positive association
between first trimester fasting glucose up to 5.8
mmol/L (104.5 mg/dL) and increased risk for
subsequent diagnosis of GDM, LGA, macrosomia, and
cesarean section.

Similar to the HAPO study, a clear glucose threshold
was lacking, with pregnancy complications evident at
fasting glucose levels <92

Riskin-Mashiah S, Damti A, Younes G, et al. Normal fasting
plasma glucose levels during pregnancy: a hospital-based study. J
Perinat Med. 2011;39(2):209-211



The aim of this study was to evaluate the associations
between first-trimester fasting plasma glucose level
and adverse pregnancy outcomes.

Higher first-trimester fasting glucose levels, within what
is currently considered a nondiabetic range, increase
the risk of adverse pregnancy outcomes.

Early detection and treatment of women at high risk
for these complications might improve pregnancy
outcome

Diabetes Care 32:1639–1643, 2009





Sweeting AN, Ross GP, Hyett J, et al. Gestational diabetes mellitus
in early pregnancy: evidence for poor pregnancy outcomes despite
treatment. Diabetes Care. 2016;39(1):75-81



Sweeting AN, Ross GP, Hyett J, et al. Gestational diabetes mellitus
in early pregnancy: evidence for poor pregnancy outcomes despite
treatment. Diabetes Care. 2016;39(1):75-81



Another study :

an increased risk of peri-natal mortality and congenital
abnormalities has also been reported in the offspring
of women with early GDM and in some study No
clear connection was seen

Hawkins JS, Lo JY, Casey BM, et al. Diet-treated gestational diabetes
mellitus: comparison of early vs routine diagnosis. Am J
Obstet Gynecol. 2008;198(3):287 e1-287 e6

Most OL, Kim JH, Arslan AA, et al. Maternal and neonatal
outcomes in early glucose tolerance testing in an obstetric population
in New York city. J Perinat Med. 2009;37(2):114-117.

Bartha JL, Martinez-Del-Fresno P, Comino-Delgado R. Gestational
diabetes mellitus diagnosed during early pregnancy. Am J Obstet
Gynecol. 2000;182(2):346-350





A recent meta-analysis of 13 cohort studies showed
greater perinatal mortality among women with early
GDM compared to women with a later diagnosis of
GDM despite treatment.

This meta-analysis shows that Early hyperglycemia is

associated with significantly increased risk for perinatal
mortality, neonatal hypoglycemia, and insulin 
therapy.

These women also are at increased risk of neonatal ICU 
admission in developed countries

Immanuel J, Simmons D. Screening and treatment for early-onset
gestational diabetes mellitus: a systematic review and metaanalysis.
Curr Diab Rep. 2017;17(11):115.





A key issue is the current lack of high-quality evidence
that :

diagnosing and treating early GDM improves
pregnancy outcomes.

“Early GDM is a potentially harm”







A recent major RCT in the United States evaluating

early testing for GDM in ≈ 900 women with obesity
included a subgroup analysis of women diagnosed
and treated for GDM based on the 2-step testing
approach (50-g GCT followed by 100-g 3- h OGTT)

Harper LM, Jauk V, Longo S, et al. Early gestational diabetes
screening in obese women: a randomized controlled trial. 
Am J Obstet Gynecol. 2020;222(5):495 e1-495 e8



There was no difference in pregnancy outcomes,
although the primary composite perinatal outcome

was non significantly higher in the early-screen group.

Requirement for insulin therapy was almost 4-fold
higher, while gestational age at delivery was lower in
women with early GDM







This study show that early GDM treatment could be 
associated with a play off between a reduced LGA 
rate but an increased NICU admission rate and 
Managing GDM is not without risk

Early treatment may have both benefits and harms.

A full RCT is urgently required!
Simmons D, Nema J, Parton C, et al. The
treatment of booking gestational diabetes
mellitus (TOBOGM) pilot randomised controlled
trial. BMC Pregnancy Childbirth 2018;18:151
47. Crowther CA, Hiller JE, Moss JR, McPhee AJ,
Jeffries WS; Australian Carbohydrate Intolerance
Study in Pregnant Women (ACHOIS) Trial Group.
Effect of treatment of gestational diabetes
mellitus on pregnancy



In this randomized trial involving women who had a risk
factor for hyperglycemia in pregnancy and had
received a diagnosis of gestational diabetes before 20
weeks’ gestation on the basis of WHO criteria, those
who received immediate treatment had a
significantly, albeit modestly, lower incidence of a
composite of adverse neonatal events (the first
primary outcome) than those who received deferred
or no treatment.



`

the results were compatible with anywhere from a 1.2
to a 10.1 percentage point reduction in the risk of an
adverse neonatal outcome event.

No significant difference was shown with respect to
the two other prespecified primary outcomes
(pregnancy-related hypertension and neonatal lean
body mass)

Simmons D, Immanuel J, Hague WM, Teede H, Nolan CJ, Peek MJ, Flack JR, 
McLean M, Wong V, Hibbert E, Kautzky-Willer A, Harreiter J, Backman H, Gianatti
E, Sweeting A, Mohan V, Enticott J, Cheung NW; TOBOGM Research Group. 
Treatment of Gestational Diabetes Mellitus Diagnosed Early in Pregnancy. N Engl
J Med. 2023 Jun 8;388(23):2132-2144. doi: 10.1056/NEJMoa2214956. Epub
2023 May 5. PMID: 37144983.







This paper showed that a third of the women who had
received a diagnosis of early gestational diabetes
according to the WHO criteria did not have gestational
diabetes on repeat OGTT at 24 to 28 weeks’ gestation.

A finding that was consistent with previous observations.

This finding raises questions about whether criteria that had
been established for OGTT at 24 to 28 weeks’ gestation
can be applied to testing early in pregnancy, particularly
if there is a potential for harm, such as an increase in the
number of small-for-gestational-age births among
women who had received early treatment



HbA1c for Diagnosis in Early Pregnancy

three observational studies that investigated the
association of higher first trimester HbA1c (5.9–6.4%)
and adverse pregnancy Outcomes :

The study found a 3-fold increased risk of macrosomia
and preeclampsia associated with an early HbA1c of
5.9–6.4%

Mañé L, Flores-Le Roux JA, Benaiges D, Rodríguez M,Marcelo I,
Chillarón JJ, et al. Role of first-trimester HbA1c as a predictor of
adverse obstetric outcomes in a multiethnic cohort. J Clin
Endocrinol Metab. 2017;102(2):390–7. A prospective study
showing the utility of HbA1c in ealry pregnancy





The another study reported significantly increased risk
of adverse pregnancy outcomes such as macrosomia,
hypertensive disorders, and cesarean section among
women with HbA1c of 5.9–6.4%

The higher HbA1c did not adequately capture all the
risks associated with early-onset GDM such as LGA,
SGA, and neonatal hypoglycemia.

Hughes RC, Moore MP, Gullam JE, Mohamed K, Rowan J. An
early pregnancy HbA1c >/=5.9% (41 mmol/mol) is optimal for
detecting diabetes and identifies women at increased risk of adverse
pregnancy outcomes. Diabetes Care. 2014;37(11):2953–9. A large
cohort study demonstrating the potential utility of HbA1c in
early pregnancy



The IADPSG GDM definition significantly increased the
prevalence of GDM diagnosis. However, the less strict
approaches were not inferior to other criteria in terms of
adverse maternal and neonatal outcomes. There were no
statistically significant differences in the adjusted odds of
adverse pregnancy outcomes in the 2-step compared

with the 1-step screening approaches, considering
multiplicity adjustmen







-

This study was secondary analysis of a randomized
community non-inferiority trial involving pregnant
women with FBS level between 5.1-5.6 mmol/l (92-124
mg/dl) in the first trimester of pregnancy assessing
Adverse maternal and neonatal outcoms.

This study indicated that GDM treatment at the first
trimester of pregnancy was not associated with a
reduced risk of adverse maternal and neonatal outcomes,
including macrosomia, LBW, primary C-S, preterm birth,
neonatal hypoglycemia, neonatal hypocalcemia,
hyperbilirubinemia, preeclampsia, NICU admission, and
birth trauma. Ramezani Tehrani F, Farzadfar F, Hosseinpanah F, Rahmati M, Firouzi F, Abedini M, Hadaegh F, 

Valizadeh M, Torkestani F, Khalili D, Solaymani-Dodaran M, Bidhendi-Yarandi R, Bakhshandeh
M, Ostovar A, Dovom MR, Amiri M, Azizi F, Behboudi-Gandevani S. Does fasting plasma 
glucose values 5.1-5.6 mmol/l in the first trimester of gestation a matter? Front Endocrinol
(Lausanne). 2023 Jun 2;14:1155007. doi: 10.3389/fendo.2023.1155007. PMID: 37334302; 
PMCID: PMC10273274.





CLINICAL TRIAL article 
Front. Endocrinol., 02 June 2023
Sec. Reproduction 
Volume 14 - 2023 |



Result

Is the Etiological Mechanism for This GDM From Early
Pregnancy the Same as for GDM Developing Later?

Depending on the setting, screening approach,

and diagnostic criteria used, a high proportion (15–
70%) of women with GDM have hyperglycemia
detectable in early pregnancy



Women who develop GDM in early pregnancy appear
to be more insulin resistant, with greater waist
circumference, higher blood pressure, and higher
triglycerides than women who develop GDM

*Immanuel J, Simmons D. Screening and
treatment for early-onset gestational diabetes
mellitus: a systematic review and meta-analysis.
Curr Diab Rep 2017;17:115



How Should We Diagnose and

Manage GDM From Early Pregnancy?

New studies contributed to a growing shift in paradigm
that women with higher glucose levels early in
pregnancy, below overt diabetes, should be treated
for their dysglycemia but further research is needed !



The American Diabetes Association recommends those
with “pre-diabetes” be treated as if they have
hyperglycemia , but there may be a risk of
overtreatment early in pregnancy



ADA





Thank you


