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OBJECTIVE: To estimate the impact of detection and treatment of early gestational diabetes mellitus on short-term maternal, fetal, and
neonatal outcomes. We defined 2 maternal (gestational diabetes prevalence and cesarean section) and 2 neonatal (preterm birth and
macrosomia) primary outcomes. We also defined 5 maternal and 12 fetal-neonatal secondary outcomes.

DATA SOURCES: Ovid Medline, Cochrane CENTRAL, and Embase since inception. The search was updated in November 2024.
STUDY ELIGIBILITY GRITERIA: Inclusion criteria: randomized controlled trials addressing detection and treatment of early gestational
diabetes (diagnosed before 20 completed weeks). Exclusion criteria: pregestational diabetes or overt diabetes in pregnancy.

STUDY APPRAISAL AND SYNTHESIS METHODS: The Cochrane Handbook was used to guide data extraction and interpretation including
risk of bias assessment (Risk of Bias 2 tool).

Aggregation and comparison of results were performed with Revman 5.4.1. Pooled relative risk and mean differences were calculated with 95%
confidence intervals using random-effects models. The quality of the evidence for primary outcomes was summarized using Grading of
Recommendations Assessment, Development and Evaluation criteria.

RESULTS: We identified 1221 unique references. Seven articles addressing early gestational diabetes met the eligibility criteria with a total
of 30,791 participants. These studies used 2 strategies: (1) treatment vs usual care of women with a diagnosis of early gestational diabetes
and (2) population-based approaches, either performing screening (vs not) or using different cutoffs for diagnosis.

In studies comparing treatment vs usual care, differences were observed only in secondary outcomes: more drug treatment, less maternal
weight gain, lower birthweight, and less respiratory distress. In studies comparing different population-based strategies, primary outcomes
differed for a higher rate of early and overall gestational diabetes (relative risk, 5.50; 95% confidence interval, 3.56—8.48 and 1.83; 95%
confidence interval, 1.41—2.38, respectively) and a lower rate of primary cesarean section (relative risk, 0.88; 95% confidence interval,
0.84—0.93); as to secondary outcomes, differences were observed in terms of higher total pregnancy-induced hypertension and pre-
eclampsia. The quality of evidence for most outcomes was low/very low.

CONGLUSION: Detection and treatment of early gestational diabetes mellitus do not offer indisputable benefits either in treated women or
at the population level. More studies are required to elucidate this issue.
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AJOG at a glance

Why was this study conducted?

randomized controlled trials.

Key findings

To assess the impact of detecting and treating early gestational diabetes mellitus
(GDM) (before 20 completed weeks) on maternal and perinatal outcomes in

We defined 2 maternal (GDM and cesarean section) and 2 neonatal (preterm
birth and macrosomia) primary outcomes.

We identified 7 studies employing 2 strategies. The first compared treatment with
usual care. The second focused on population-based approaches.

With the first approach, differences were observed in secondary outcomes. With
the second approach, differences were observed in both primary (more GDM and
less primary cesarean section) and secondary outcomes.

What does this add to what is known?
This is the first meta-analysis to evaluate interventions targeting early GDM while
accounting for study designs. Both benefits and risks were identified.

Introduction

There is consensus in the benefit of
diagnosis and treatment of gestational
diabetes mellitus (GDM) at 24 to 28
weeks of pregnancy.' " Similarly,
most>’ but not all guidelines®
consider screening for overt diabetes
mellitus at booking. As to early hyper-
glycemia short of overt diabetes, it is
associated with worse outcomes than
hyperglycemia diagnosed at 24 to 28
weeks.® However, guidelines on this
condition are heterogenous: they do not
consider early screening;* when GDM is
diagnosed following screening for overt
diabetes, they vary in their emphasis on
treatment;”> ’ or conclude that the
current evidence is insufficient to assess
the balance of benefits and harms.' In
recent years, several randomized
controlled trials (RCTs) have addressed
detection and treatment of GDM diag-
nosed before the usual screening period
at 24 to 28 weeks. However, no system-
atic review and meta-analysis have yet
synthesized all relevant evidence to
inform clinical practice.

Objective
The aim of the current systematic re-
view and meta-analysis was to summa-
rize the impact of detection and
treatment of early GDM on pregnancy
outcomes.

Methods

The study protocol was registered in the
International Prospective Register of
Systematic ~ Reviews  (PROSPERO)
(CRD42023392060).” A specific proto-
col additional to PROSPERO is not
available. We followed Cochrane guid-
ance for conducting systematic reviews '’
and reported the findings according to
the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses
statement.''

Eligibility criteria, information
sources, and search strategy

Inclusion criteria were articles reporting
results from RCTs addressing detection
and treatment of early GDM (diagnosed
before 20 completed weeks) after any
diagnostic criteria. Exclusion criteria
were women with pregestational dia-
betes/overt diabetes in pregnancy.

We also excluded trials that were only
reported as conference abstracts or
proceedings.

One of the investigators (I.S.)
searched Medline, Cochrane CENTRAL,
and Embase from their inception using
text terms and keywords such as “early,”

“screening,” “hyperglycemia,” “gesta-
tional diabetes,” “trial,” “randomized,”
and “clinical trial” (Supplemental

Table 1). No restriction for language or
geographic location was  applied.

References of selected publications and
systematic reviews were checked. Pro-
tocol studies or conference abstracts
were also tracked for further publication.
The search was updated in
November 2024.

Study selection

Duplicate references were removed. Title
and abstract screening were indepen-
dently performed by 2 authors (A.G.P.
and M.B.) and discrepancies were dis-
cussed with a third one (R.C.).

We defined 2 maternal (GDM and
cesarean section) and 2 neonatal (pre-
term birth and macrosomia) primary
outcomes. The rationale for selecting
primary outcomes was to prioritize
those that were relevant, not rare, and
able to be measured objectively. Addi-
tionally, we defined 5 maternal and 12
fetal-neonatal as secondary outcomes
(Supplemental Table 2). Outcome defi-
nitions used were those provided by the
authors.

In a review of the registered proto-
col,” primary outcomes for the mother
were restructured as follows. Early
GDM and second/third trimester GDM,
originally listed as secondary outcomes,
were moved under the primary
outcome GDM; GDM reversion in
second/third trimester was added. Ce-
sarean section was broken down into
total, primary, and emergency. The
rearrangement was performed to pro-
vide a more comprehensive evaluation
of maternal impact, including Grading
of Recommendations Assessment,
Development and Evaluation (GRADE)
assessment.

The protocol of this systematic review
was prospectively registered in the
PROSPERO (CRD42023392060) on
April 9, 2023. While using publicly
available data, ethics approval was not
required.

Data extraction

Data extraction was independently per-
formed by 2 authors (A.G.P. and M.B.)
using a previously designed form. Dis-
crepancies were discussed with a third
one (R.C.). We collected information of
study characteristics such as country,
year of publication, definition of
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hyperglycemia, type of intervention,
number of patients, maternal age,
ethnicity, and baseline body mass index.
No automation tool was used. No as-
sumptions were made about missing
data or unclear information.

Study characteristics and results
were tabulated using a spreadsheet,
inspected for patterns and pondered.
As a result, we decided to categorize
studies into 2 groups (those addressing
treatment of women with GDM diag-
nosed early in pregnancy vs usual ob-
stetric care and those addressing
strategies of detection and treatment at
population level). One of the studies
used a cluster design and we checked if
the cluster effect was addressed in the
sample size estimation and analysis.
Post-hoc, 2 comparisons were per-
formed: (1) studies that used glycemia
vs studies that used hemoglobin AIC
(HbA;.) as a diagnostic test for early
GDM and (2) studies that addressed
women with risk factors vs studies
without this requirement. One of the
studies'” used both HbA,. and glyce-
mia for diagnosis of early GDM; as 80%
of diagnosis were performed with
HbA,, the study was included in the
group using this diagnostic test. Since
one of the trials used a cluster non-
inferiority design, and introduced
conceptual heterogeneity, we con-
ducted a sensitivity analysis excluding
it. In studies providing quantitative
information as median and inter-
quartile range, mean and standard de-
viation were calculated.

Assessment of risk of bias

The version 2 of the Cochrane risk-of-
bias tool for RCT (RoB2) was used to
assess bias on included studies, using the
specific tools for individual and cluster
randomized trials."> Two researchers
(A.G.P. and M.B.) assessed indepen-
dently the risk of bias of included studies
discussing discrepancies with a third
investigator (R.C.) until a consensus was
reached. We assessed an overall risk of
bias at the study level through explicit
judgments on randomization process,
deviation from intended intervention,
missing outcome data, measurement of
the outcome, and selection of the

reported results. In a second step, we
assessed the risk of bias at the outcome
level to make judgments on its impact on
the confidence of effect estimates for
main outcomes. We performed a quali-
tative assessment comparing objectives,
hypotheses, outcome measures, and
noninferiority margins of the non-
inferiority cluster trial, first with those of
the meta-analysis, and second with the
individually randomized superiority
trial whose results were pooled in the
meta-analysis.

The Trustworthiness in RAndomized
Controlled Trials (TRACT) checklist'*
was also applied.

No automation tools were used.

Data synthesis

RevMan version 5.4.1 was used to pool
summary statistics. We calculated
relative risks (RRs) for dichotomous
and mean differences (MDs) for
continuous outcomes with their 95%
confidence intervals (CIs). A random
effects model was used because it gives
more conservative effect estimations.
We explored heterogeneity for all the
analysis, considering I* values >50%
as indicative of high heterogeneity and
contemplating subgroup analysis.
Funnel plots were not used to test for
asymmetry because the number of
studies was less than 10 in each cate-
gory. Forest plots were used to plot and
visualize the synthesis for all
outcomes.

We classified the quality of the evi-
dence for primary outcomes according
to the GRADE approach'” making
explicit judgments on both internal
(risk of bias, inconsistency, imprecision,
and publication bias) and external val-
idity. To facilitate judgments on
imprecision, we set a definition of
meaningful effect at an RR reduction of
25% for treatment vs usual care
studies'® and at 2.5% for population-
based studies, taking into account that
in the intervention arm of population-
based studies, there was a =10% ab-
solute increase in the prevalence of early
GDM. We summarized the quality of
evidence and estimates of the magni-
tude of the effect for each outcome in a
table.
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Results

Study selection

We identified 1221 unique references
from the search and reviewed the full
text of 41 articles for final inclusion
(Figure 1). Seven met inclusion criteria
and 1 of them was not identified by the
search; the search identified the corre-
sponding protocol'” which lead us to the
published article.'® Five studies'*'"**
compared treatment of women with a
diagnosis of early GDM vs usual care at
this point (either GDM treatment was
deferred at 24—28 weeks or was initiated
if second trimester screening led to a
GDM diagnosis). Two studies'®*’ were
population-based approaches where
outcome information was not limited to
women with hyperglycemia and were
analyzed together. One study compared
early screening with no screening in
women with obesity”” and the other'®
compared 2 sets of glycemic criteria
(tight vs less tight) for early GDM diag-
nosis. This last study used a cluster
design and provided 2 comparisons
based on different diagnostic criteria
used at 24 to 28 weeks.

Study characteristics

Individual study characteristics
including inclusion and exclusion
criteria are shown in Table 1. Studies had
been performed 1 in Australia;"’ 1 in
Australia, India, Austria, and Sweden;”°
3 in the United States;'>*"*’ 1 in New
Zealand;** and 1 in Iran,'® and overall,
included a total of 30,372 pregnancies.
The number of subjects in the individual
studies ranged from 21 to 28,834. The
test used for screening or diagnosis was
HbA,. and/or plasma glucose. Baseline
maternal characteristics are presented in
Table 2. The characteristics of publica-
tions excluded after full text review,
including reasons for exclusion (wrong
population, study protocol, trial regis-
tration, conference abstract, and sec-
ondary analysis are described in
Supplemental Table 3). All studies per-
formed an intention to treat analysis,
including the cluster randomized trial of
Tehrani et al.'® In this last study, the
cluster effect was accounted for in both
the sample size estimation and the
analysis, and the reported results were
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FIGURE 1
Systematic review flow diagram
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§ - Cochrane Central Register of ecords reTgve or other
Controlled Trials (n = 216) reasons (n =0)
v
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(n=41) ] »| Reports not retrieved
E’ - From records screened (n =40) (n =0)
5 - Identified from protocol (n =1)
e
o
@ v
Reports excluded:
il - Ineligible population, not
Reports assessed for eligibilit —>]
n 241) ity early GDM (n =1)
- Protocol reports (n =2)
- Trial registration records, no
findings available (n =10)
- Conference abstracts (n =13)
- Subgroup/secondary analysis
— reports (n =8)
— \4
Studies included in review
(n =7; 8 comparisons)*
Reports of included studies (n =7)
° - Studies of early treatment vs usual
E obstetric care (n=5)
Té - Studies using population strategies (n
= =2; 3 comparisons)*
o Early vs usual screening (n =1)
o Different diagnostic cut-offs (n =1; 2
comparisons)*
—

*In the study of Tehrani et al,"® 2 comparisons are made. In the first trimester, fasting blood glucose
cutoffs of 5.1 mmol/l (groups A and D) and 5.6 mmol/I (groups C and E) are evaluated as diagnostic
criteria. At 24 to 28 weeks, 2 different diagnostic criteria are used: the IADPSG criteria (groups
Aand C) and the Carpenter and Coustan criteria (groups D and E). Therefore, regarding first trimester
cutoffs, 2 comparisons are provided: Avs C, D vs E.

GDM, gestational diabetes mellitus.

deemed suitable for inclusion in the
meta-analysis.

Risk of bias of included studies

The risk of bias assessment of the RCTs
included in the meta-analysis was per-
formed using Rob2 tool and was low for
3 comparisons, high for 5. All studies
were included in a clinical trial registry; 4
of them registered several weeks after

initiation of enrollment (Supplemental
Table 4). The aim, hypotheses, out-
comes, and marginal difference for
noninferiority in the trial by Tehrani'®
aligned well with those of the meta-
analysis that aimed to summarize the
impact of early GDM detection and
treatment on pregnancy outcomes.
However, some variation was observed
when comparing it with the other trial

that evaluated strategies at the popula-
tion level:” in the hyperglycemia
approach (screening/nonscreening™ vs
universal screening and different diag-
nostic thresholds'®), study hypotheses
(superiority”’ vs noninferiority'®), pri-
mary outcomes (primary cesarean sec-
tion/macrosomia®  vs  composite
outcome'®), and a difficult comparison
between an expected 50% reduction in
primary outcome™ vs a marginal dif-
ference of 0.03."°

The TRACT analysis showed that all
studies had between 0 and 4 items rated
as “moderate concerns” (Supplemental
Table 5).

The quality of evidence for total ce-
sarean section was high for the com-
parison treatment vs usual care (Table 3)
and moderate for primary cesarean sec-
tion in studies using population strate-
gies (Table 4). For the rest of primary
outcomes, the quality of evidence was
low or very low primarily due to the
inconsistency and imprecision of results.

Synthesis of results

The summary statistics of maternal and
fetal outcomes in RCTs addressing
diagnosis and treatment of early GDM
are shown in Table 5 including the effect
estimates of the intervention and the
corresponding confidence interval. In
studies comparing treatment vs usual
care, no difference was observed in pri-
mary outcomes. As to secondary out-
comes, some differences were observed
both in maternal and fetal outcomes: a
higher rate of drug treatment (RR, 1.42;
95% CI, 1.26—1.60), less maternal
weight gain (MD, —0.99 kg 95%
CI, —1.74 to —0.24), lower birthweight
(MD, —-101.5 g 95% CI, —177.0
to —25.9), and less respiratory distress
(RR, 0.57; 95% CI, 0.39—0.83). Hetero-
geneity measured with I> was low (0%
—35%). The corresponding forest plots
and risk of bias for primary outcomes are
displayed in Supplemental Figure 1.

In studies comparing different strate-
gies at the population level, differences
were observed only in maternal out-
comes. The intervention group displayed
a higher rate of early and overall GDM
(RR, 5.50; 95% CI, 3.56—8.48 and 1.83;
95% CI, 1.41—2.38, respectively) and a
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TABLE 1
Design of randomized controlled trials included in the meta-analysis
Inclusion and exclusion Early pregnancy Second/third Second/third trimester
Reference Study design Primary outcome criteria Early pregnancy testing interventions trimester testing interventions
Treatment vs usual care of women with early GDM
Osmundson,?' Parallel RCT  —75¢ OGTT at 26 Inclusion - Universal screening Intervention - GA 26—28 wks Intervention
2016, USA 28 wks - GA <1440 wks - HbA;; >5.7%—6.4% - Healthy WG and PA —2h 759 0GTT, - OGTT only if no insulin Tx
Exclusion - Diary of food intake IADPSG criteria - Ongoing follow-up
- Pregestational DM - SMBG 4x day Control
- Chronic corticoids - Goal <92 mg/dl pre and - OGTT in all women
- Multiple pregnancy <135 mg/dl 1 h pp - Tx if GDM dx
- Age <18y - If >20% values elevated,
- Prior shoulder distocia or insulin Tx
injury attributable to DM/ - Control every 2 wks
macrosomia Control
- Usual care
- Handout on healthy
WG and PA
Hughes,> 2018, - Parallel RCT - PE Inclusion - Universal screening Intervention - GA 24 wks Intervention
New Zealand - Emergency CS - Age >18y - GA<14 wks - Visits every 3—6 wks -2h75g0GTT, -NoOGTT
Exclusion - HbA;. >5.9%—6.4% - Lifestyle education NZ criteria - Ongoing follow-up
- Preexisting DM - BG monitoring before and Control
- Lethal congenital anomaly after each meal - OGTT in all women
- Multiple pregnancy - Goal fasting <90, 1 h Tx if GDM dx

<133.3, 2 h<118 mg/dL
- Metformin and/or insulin
Control standard care

Simmons,'®?* - Parallel RCT - To test the Inclusion - Risk factor screening®  Intervention - GA 24—28 wks Intervention
2018, Australia protocol for a larger - Age >18y - GA<19+6 wks - Notified of GDM dx -2h75g0GTT, -NoOGTT
RCT - GA <19+6 wks -2h 759 O0GTT, IADPSG - Group education; dietitian IADPSG criteria - Ongoing follow-up
- Singleton criteria consultation Control
Exclusion - SMBG; goal fasting <5.3 - OGTT in all women
- Preexisting DM mmol/L, 2 h pp <6.8 Tx if GDM dx
- 0DIP - Insulin or metformin if
- FPG 6.1—6.9 mmol/L thresholds exceeded >2
- Major active medical occasions with no cause
disorder Control

- Advised that they did not
require referral to the clinic

(continued)
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TABLE 1

Design of randomized controlled trials included in the meta-analysis (continue)

Inclusion and exclusion

Early pregnancy Second/third

Second/third trimester

Reference Study design Primary outcome criteria Early pregnancy testing interventions trimester testing interventions
Roeder,'? 2019, - Parallel RCT - Cord C-peptide  Inclusion - Universal screening Intervention (unblinded) - Blinded OGTT to Intervention
USA >1.77 nmoL (90th - GA <15 wks - GA <15 wks - Education, monitoring, dx GDM as - OGTT in all women
percentile) - Age >18y - FPG and HbA diet, and exercise secondary - Ongoing follow-up
- Singleton - HbA;; 5.7%—6.4% -FPGand 1 h PG 4 times  outcome unless  Gontrol
- Planned care and delivery  and/or FPG 92—125 mg/ daily, diet, and exercise; gastric bypass - OGTT in all women
at the center dl goal fasting <90/1 h <130 - GA 24—28 wks - Tx in all women (deferred)
Exclusion mg/dL -2h75g,|IADPSG
- GA >15 wks - If >40% high after 2 wks,
- Prepregnancy DM drug treatment (NPH,
- Overt DM iin first trimester metformin, glyburide)
- Multiple pregnancy Control (unblinded)
- Handout on balanced diet
at enroliment
- Routine care until 28 wks
- After 28 wks Tx as in
intervention group
Simmons,*>>* - Parallel RCT - First: composite of Inclusion - Risk factor screening®  Intervention - GA 24 to 28 wks Intervention
2023, Australia, adverse NN ->18y - GA 4 to 19+6 wks - Education, diet advice, -2h 759 0GTT, -NoOGTT
India, Austria, outcomes” - 410 19+6 wks -2h7590GTT, WHO and CBG IADPSG criteria - Ongoing follow-up
Sweden - Second: PIH - Singleton pregnancy criteria - Obstetrical management Control
- Third: NN lean - 1 RF for hyperglycemia® - per local practice - OGTT in all women
body mass Exclusion - Fasting and 2 h pp Tx if GDM dx

- Preexisting DM

- ODIP

- FPG 6.1 to 6.9 mmol/L
-Mmajor active medical
disorder

glucose, targets <5.3 and
<6.8 mmol/L, respectively
- Insulin or metformin if
thresholds exceeded >2
occasions with no cause
Control (no Tx)

- Advised with identical
letters to ‘decoys’ that
referral not required

- Participant, healthcare,
and research staff blinded
to results

(continued)
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TABLE 1
Design of randomized controlled trials included in the meta-analysis (continued)
Inclusion and exclusion Early pregnancy Second/third Second/third trimester
Reference Study design Primary outcome criteria Early pregnancy testing interventions trimester testing interventions
Strategies at the population level
Harper,?® 2020, - Parallel RCT - Composite Inclusion - Risk factor screening  Intervention (early - Screening at 24 Intervention
USA perinatal outcome® - GA 14 to 20 wks (BMI >30 kg/m?) screening and Tx) to 28 wks - Rescreening if GDM not dx
- BMI >30 kg/m? at inclusion - GA 14 to 20 wks - GCT with 50 g glucose; if - GCT with50 g  at 14 to 20 wks
Exclusion - HbA;; <6.5% >135 mg/dL, 3 h OGTT, CC glucose Control
- Multiple pregnancy criteria - If >135 mg/dL, Screening in all women
- Prior cesarean - Diabetes education and 3 h OGTT, CC
- Preexisting DM SMBG; goal FBG <95 mg/ criteria
- Bariatric surgery dL and 2 h BG <120; oral - Tx if GDM dx
- Major illness agents and/or insulin if
- Fetal anomalies required
- Chronic steroid use Control (routine care and
Tx)
- If HbA; 6.2% to 6.5%,
GCT with 50 g glucose,
follow-up as in intervention
Tehrani,'® 2022, - Cluster - Primary CS Inclusion - All pregnant women Intervention (group A) - 24 to 28 wks Intervention (group A)
Iran noninferiority - Macrosomia - All pregnant women - GA <14 wks - Txif FPG >5.1 mmol/L  -2h75gO0GTT, - Women not dx in the first
Avs C RCT <14 wks - FPG >5.1 and <7.0 - Lifestyle modification and 1ADPSG criteria trimester were rescreened
Exclusion mmol/L BG monitoring; goals <95 - Tx if GDM dx Control (group C) women
- <18 years mg/dL fasting, 140 1 h and not dx in first trimester
- Preexisting DM 120 2 h pp rescreened
- Uncertain LMP and no - If targets not achieved in 2
available US at 6 to 14 wks wks, drug Tx offered
- Chronic HT (insulin; if insulin declined,
- Asthma metformin offered)
- Tx with corticoids, 3- - SMBG to achieve and
blockers, (-mimetics, maintain goals
phenytoin, and antiretroviral - Control (group C)
agents - Tx if FPG >5.6 mmol/L (as
- Bariatric surgery described for the

intervention group)

(continued)
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TABLE 1

Design of randomized controlled trials included in the meta-analysis (continved)

Inclusion and exclusion Early pregnancy Second/third Second/third trimester
Reference Study design Primary outcome criteria Early pregnancy testing interventions trimester testing interventions
Tehrani,'® 2022, -AsinAvsC AsinAvsC Inclusion and exclusion - All pregnant women Intervention (group D) - 24 to 28 wks Intervention (group D)
Iran comparison comparison criteriaasinAvs C - GA <14 wks - Txif FPG >5.1 mmol/L  -2stepswith50g - Women not dx in first
DvsE comparison -FPG >5.1and <7.0 - Same as described for GCT; 1 h >140  trimester, rescreened

mmol/L

group A above mg/dL followed  Gontrol (group E) women

Control (group E)

- Tx if FPG >5.6 mmol/L criteria

same as described for group
C above

by 3 h OGTT, CC  not dx in first trimester,

rescreened

BG, blood glucose; BMI, body mass index; CC, Carpenter & Coustan; CBG, capillary blood glucose; CS, cesarean section; dx, diagnosis; DM, diabetes mellitus; FBG, fasting blood glucose; FPG, fasting plasma glucose; GA, gestational age; GCT, glucose challenge test;
GDM, gestational diabetes mellitus; HbA;¢, Hemoglobin A1C; HT, hypertension; /ADPSG, International Association Diabetes and Pregnancy Study Groups; LMP, last menstrual period; NN, neonatal; NZ, New Zealand; ODIP, overt diabetes in pregnancy; OGTT, oral
glucose tolerance test; PA, physical activity; PE, preeclampsia; PG, plasma glucose; PIH, pregnancy-induced hypertension; pp, postprandial; RCT, randomized controlled trial; RF, risk factor; SMBG, self-monitoring of blood glucose; Tx, treatment; US, ultrasound; WG,

weight gain; WHO, World Health Organization.

@ Previous hyperglycemia in pregnancy, previously elevated blood glucose level, maternal age >40 years, ethnicity: Asian, Indian subcontinent, Aboriginal, Torres Strait Islander, Pacific Islander, Maori, Middle Eastern, non-White African, family history DM (first
degree relative with diabetes or a sister with hyperglycemia in pregnancy), prepregnancy body mass index >30 kg/m?, previous macrosomia (baby with birth weight >4500 g or >90th centile), polycystic ovarian syndrome, medications: corticosteroids,
antipsychotics; ® birth at <37 weeks, birth weight of >4500 g, birth trauma, neonatal respiratory distress warranting treatment, phototherapy, stillbirth or neonatal death, or shoulder dystocia; © macrosomia, primary CS, PIH, shoulder dystocia, NN jaundice, or NN

hypoglycemia (assessed within 48 h of birth).

Arepuodoss 10 Arewtid ur SaOUIDYIP

IJAERIA ]
o

Sursn asoy) orym ‘yoeoxdde Surusards
sisougerp

‘Juesyrudisuou

po1a1
aweddq—(F0=d 9L T—10T ‘ID %S6

paidope
10y °lyqy Sursn 3soy} ‘sarpnis ared
[eNSN SA JUIUI)BAI) Y} U] "PIPIOUTOD
snsouderp

uo

‘Surudaids [es1aarun pajdope erw
e

uo sarpnis ‘(£ 9[qer, [eruawa(ddng)
90418 Sursn aso1) [IyMm ‘GUTUIIOS 10}

INAD AJTed Jo $159) d1)SOUTeIp Se BIuIad
-O®J YSII U0 parfa1 sisouderp 10j >Iyqy
Sursn asoyy :j1soddo sem soudpuods
91100 3} ‘sardaens jaadf-uonemndod
Sursn sa1pnis Ul ‘IoAdMOY (SUIUIIIOS
-Teue coy-jsod puodsas ayJ, ‘(£ °[qeL

eruowdrddng) N@D A[Tes jo 1s9)
onsouSerp e se erwadA[S 10 >Tyq pasn

ey} sarpnis paredwod ssAJeue 3sI oY [,
'sasATeue doy-jsod gz pawrrojiad opp

‘ce'T qy) ersdurepoard pue (100>d
‘€6'0—¥8'0 IO %S6 ‘88°0 L) UONIMS
uedresad Arewrtid (100>d ‘8¢ C—1¥'1

-1p Apnas ay [, (8 21qel. [pruswajddng)
IO %S6 *€8'T W) INAD [eI0)}—S0Ud

-A[3 sa *yqH jo uostreduiod oy} uf
sisd[eue  doy-jsod 2sOYy) Ul UOISIA
yoeoxdde

UT SI0J0BJ MSII I0 SUIUIIIOS [ESIIATUN
1YL pasn Jey) sarpnys pareduwrod sisk

Ou paMmoys aIed [ensn SNSISA juslllean}

10)08]  YSU
[esIoATUN

-IaIp JuedyruSis pamoys AJ[eniur jey)

SaUI00INO G ) JO ¢ ‘[oAd] uonemdod a1y
je so13o1ens 10j ‘sisA[eue AJAIISUIS A}
M poSueyoOUN PIUTEUII 218D [BNSn
SA JUUIILAI) 10f SSUTPUL 3} YNSI € SY
‘(9 a1qey, Teruawaddng) 1991 wonemndod
oy Je sardarens Surredwod s[ern ¢ ay) Jo
T sem pue uSIsop AJLIOLIJUTUOU I)SN[D
e pafojdwd yorym Tqueiysdl, jo Apmnis
3} PapnXd sIsA[eue AJADISUIS YT,

*7 2131

reruawarddng ur pakedsip ore sowod
-no Arewrtrd 10y serq jo ysu1 pue sjord

3s010] Jurpuodsarrod oyl *(9%0) uon

%56

I JPIM  painsesur
‘O

Y4
(9L 1—10'T

-09s uearesad Arewrrid jo uondooxs ayy
‘ce'1 qy) ersdwreoaxd pue (89'1—80°T

PIM (%86—%9S) SIW0IINO [eUIdew

e 10y ySiy sem

Ayouagorsryg
ID %56 F¢'T W) (HId) uotsuariadAy

paonpur-Aoueudord [e10) UI PaAIasqo
01 sV “(€6'0—¥8°0 IO %S6 ‘880 W)

2IOM SOUIIIP ‘SOW02INO AIBPUODIS
uotas uearesad Arewntid Jo djel Iomof



http://www.AJOG.org

G202 4I9W3AON ABojodaufy & sau3lsqQ Jo [eusnor uedlawy QQe

TABLE 2
Characteristics of women in the randomized controlled trials included in the meta-analysis

Diagnostic test results in

Study N, subjects Age, y BMI, kg/m? Ethnicity, N Gestational age,” wks first trimester
Treatment vs usual care of women with early GDM
Osmundson?’ Intervention 32.445.1 27.2+6.2 - Caucasian 7 No data (%)
50 (42 analyzed) - Asiatic 16 HbA;; 5.8+0.1
Control 34.3+5.2 27.4+75 - African American No data HbA;. 5.8+0.1
45 (42 analyzed) - Hispanic 17
- Caucasian 5
- Asiatic 15
- African American 1
- Hispanic 20
Hughes? Intervention 31.3+4.8 30.0+85 - European 5 11.242.2 (%)
24 (23 analyzed) - Maori 0 HbA;. 6.1+0.09
- Pacific 4
- Asian 14
- Other 1
Control 32.8+4.8 32.8+8.4 - European 3 11.1+2.3 HbA;. 6.1+0.09
23 (21 analyzed) - Maori 2
- Pacific 3
- Asian 13
- Other 2
Simmons'® Intervention 2945 32.3+7.8 - Caucasian 7 18.5+1.2 Fasting (mmol/L): 5.14+0.4
11 - Other 4 1h:8.0+:1.7
2h:7.0+:1.9
Control 30+7 33.0+7.0 - Caucasian 5 17.5+1.8 Fasting: 5.1+0.3
10 - Other 5 1h:8.4+1.6
Roeder'? Intervention 32.7+5.1 28.1+8.7 - Asian 8 10.0+2.4 No numeric data on FPG and HbA;;
82 - White 45 80% diagnosed after HbA;,
- African American 8
- Other 21
Control 33.0+4.1 27.2+6.3 - Asian 11 10.94:2.0
75 - White 40
- African American 2
- Others 22

(continued)
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TABLE 2

Characteristics of women in the randomized controlled trials included in the meta-analysis (continued)

Diagnostic test results in

Study N, subjects Age, y BMI, kg/m? Ethnicity, N Gestational age,” wks first trimester
Simmons® Intervention 32.1+4.8 321477 - White European 150 15.5+2.5 Fasting (mmol/L): 5.14+-0.4
400 - South Asian 129 1 h: 9.0+2.
- East/Southeast Asia 51 2h:7.3+1.6
- Middle Eastern 32
- Maori/Pacific Island 24
- Other 13
Control 32.6+4.9 32.9+8.4 - White European 166 15.7+2.4 Fasting: 5.040.5
393 - South Asian 106 1h:9.2+2.0
- East/Southeast Asia 60 2h: 74416
- Middle Eastern 17
- Maori/Pacific Island 22
- Other 20
Strategies at the population level
Harper®® Intervention 27.2+5.9 37.2+6.6 - White, non-Hispanic 52 13.8+3.8 (%)
459 - Black, non-Hispanic 280 HbA;; 5.34+0.44
- Native American 2
- Asian 1
- Hispanic 122
- Other 2
Control 26.1+5.9 37.0+£6.5 - White, non-Hispanic 35 13.6+3.7 HbA;; 5.34+0.44
463 - Black, non-Hispanic 299
- Native American 3
- Asian 2
- Hispanic 123
- Other 1
Tehrani'® Intervention 30.0+5.9 26.2+4.6 No data 8.94+37 No data
AvsC 7117
Control 29.8+5.7 25.6+4.9 No data 9.5+3.9 No data
7494
Tehrani'® Intervention 29.2+45.9 25.2+4.8 No data 9.3+3.5 No data
DvsE 6412
Control 29.6+6.0 25.4+4.8 No data 9.2+4.0 No data
7748

BMI, body mass index; FPG, fasting plasma glucose; GDM, gestational diabetes mellitus; HbA;¢, Hemoglobin A1C.

& At booking or randomization.
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TABLE 3

Detection and treatment of early gestational diabetes mellitus—summary of findings (treatment compared to usual care of women with early

gestational diabetes mellitus)
Outcomes

GDM
Total GDM
Early GDM diagnosis
Second/third trimester GDM diagnosis
Second/third trimester GDM reversion

Cesarean section
Total cesarean section

Primary cesarean section
Emergency cesarean section
Preterm birth

Macrosomia

No. of participants (studies)

Not reported
Not reported
Not reported

204 participants from 2 trials

1040 participants from 5 trials

74 participants from 1 trial

809 participants from 3 trials
790 participants from 2 trials

868 participants from 2 trials

Certainty of the
evidence® (GRADE)

BPOO low™*

DDDD high
BSOO0 very low"*
DDBOO low*
DDOO low”
SDOO low*

Relative effect (95% Cl)

RR 1.12 (0.96—1.32)

RR 0.95 (0.81—1.11)

RR 0.50 (0.19—1.32)

RR 0.93 (0.67—1.30)

RR 0.88 (0.55—1.43)

RR 0.32 (0.09—1.16)

Cl, confidence interval; GDM, gestational diabetes mellitus; GRADE, Grading of Recommendations, Assessment, Development and Evaluation; AR, relative risk.

Anticipated absolute effects®

Risk with usual care

636 per 1.000

382 per 1.000

270 per 1.000

204 per 1.000

82 per 1.000

21 per 1.000

Risk difference with early
diagnosis and treatment

76 more per 1.000
25 fewer to 204 more

19 fewer per 1.000
73 fewer to 42 more

135 fewer per 1.000
219 fewer to 86 more

14 fewer per 1.000
67 fewer to 61 more

10 fewer per 1.000
37 fewer to 35 more

14 fewer per 1.000
19 fewer to 3 more

2 For judging imprecision, we set a threshold of a relative risk reduction or increase of 25% for appreciable benefit or harm.'®; ® Risks in the intervention group are based on the average assumed risk in the comparison group from the included studies and the relative
effect of the intervention; © Downgrade by 1 level because of risk of bias; ¢ Downgrade by 1 level because of imprecision (upper side of the 95% Cl suggesting a meaningful effect); ¢ Downgrade by 2 levels because of imprecision (both sides of the 95% Cl suggesting
a meaningful effect);  Downgrade by 1 level because of imprecision (lower side of the 95% CI suggesting a meaningful effect).
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TABLE 4
Detection and treatment of early gestational diabetes mellitus—summary of findings (strategies at population level)

Outcomes No. of participants (studies) Certainty of the Relative effect (95% Cl) Anticipated absolute effects®
evidence” (GRADE) Risk with Risk difference with early diagnosis
usual care and treatment/tight cutoffs
GDM
Total GDM 29,693 participants from 3 trials OO very low>® RR1.83 (1.41—2.38) 101 per 1.000 84 more per 1.000 (41 more to 140 more)
Early GDM diagnosis 29,693 participants from 3 trials @O very low™®  RR 5.50 (3.56—8.48) 26 per 1.000 117 more per 1.000 (67 more to 194 more)

Second/third trimester GDM diagnosis 29,693 participants from 3 trials OO very low>" RR 0.96 (0.71—1.29) 75 per 1.000 3 fewer per 1.000 (22 fewer to 22 more)
Second/third trimester GDM reversion  Not reported
Cesarean section

Total cesarean section 27,411 participants from 2 trials @ OO very low*™ RR 0.84 (0.71—1.01) 432 per 1.000 69 fewer per 1.000 (125 fewer to 4 more)
Primary cesarean section 28,333 participants from 3 trials  EPEPO moderate®  RR 0.88 (0.84—0.93) 170 per 1.000 20 fewer per 1.000 (27 fewer to 12 fewer)
Emergency cesarean section Not reported
Preterm birth 27,411 participants from 2 trials  EHOO low®! RR 1.08 (0.98—1.18) 61 per 1.000 5 more per 1.000 (1 fewer to 11 more)
Macrosomia 28,333 participants from 3 trials @O very low™®  RR 0.93 (0.83—1.04) 61 per 1.000 4 fewer per 1.000 (10 fewer to 2 more)

Cl, confidence interval; GDM, gestational diabetes mellitus; GRADE, Grading of Recommendations, Assessment, Development and Evaluation; AR, relative risk.

2 For judging imprecision, we set a threshold of a relative risk reduction or increase of 25% for appreciable benefit or harm.'® Moreover, for this comparison, we assumed that the effect could only be translated to the 10% prevalent population with hyperglycemia
during the first trimester (candidates, in consequence, to treatment); ° Risks in the intervention group are based on the average assumed risk in the comparison group from the included studies and the relative effect of the intervention; ¢ Downgrade by 1 level
because of risk of bias; ¢ Downgrade by 2 levels because of very serious inconsistency (1°=93%); © Downgrade by 2 levels because of very serious inconsistency (1>=89%); " Downgrade by 2 levels because of very serious inconsistency (1>=90%); ¢ Downgrade by
2 levels because of imprecision (both sides of the 95% CI suggesting a meaningful effect); " Downgrade by 2 levels because of very serious inconsistency (1°=97%); ' Downgrade by 1 level because of imprecision (lower side of the 95% Cl suggesting a meaningful
effect); ' Downgrade by 1 level because of imprecision (upper side of the 95% Cl suggesting a meaningful effect).
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TABLE 5

Maternal and fetal outcomes in randomized controlled trials addressing detection and treatment of early

gestational diabetes mellitus

QOutcomes N studies N subjects RR, Cl 95% MD, Cl 95% 12 %
Treatment vs usual care of women with early GDM
Maternal outcomes
Primary outcomes
Second/third trimester GDM reversion 2 204 1.12 [0.96, 1.32] 0
Total cesarean section 5 1040 0.95[0.81, 1.11] 0
Primary cesarean section 1 74 0.50[0.19, 1.32] NA
Emergency cesarean section 3 809 0.93 [0.67, 1.30] 3
Secondary outcomes
Weight gain 3 730 —0.99 [—1.74, —0.24] 0
Drug treatment 5 1044 1.42 [1.26, 1.60] 0
Total PIH 3 844 1.09 [0.73, 1.64] 0
Preeclampsia 2 793 0.65 [0.07, 6.03] 59
Shoulder dystocia 2 785 0.98 [0.43, 2.24] NA
Fetal outcomes
Primary outcomes
Preterm birth 2 790 0.88 [0.55, 1.43] 0
Macrosomia 2 868 0.32 [0.09, 1.16] 0
Secondary outcomes
Gestational age at birth 4 997 —0.17 [-0.38, 0.04] 0
Birthweight 4 962 —101.5 [-177.0, —25.9] 0
Large for gestational age 4 881 0.81 [0.60, 1.09] 0
Small for gestational age 3 807 1.29[0.87, 1.92] 0
Neonatal hypoglycemia 3 626 1.10 [0.51, 2.37] 3
Neonatal hypoglycemia requiring IV glucose 1 35 0.17 [0.01, 3.30] NA
Respiratory distress 2 785 0.57 [0.39, 0.83] 0
Neonatal jaundice 2 776 1.02 [0.69, 1.51] 0
Birth trauma 1 741 0.59 [0.14, 2.45] NA
NICU 3 807 0.96 [0.46, 1.99] 15
Stillbirth 1 20 0.28 [0.01, 6.10] NA
Perinatal mortality 1 748 1.47 [0.25, 8.74] NA
Strategies at the population level
Maternal outcomes
Primary outcomes
Total GDM 3 29,693 1.83 [1.41, 2.38] 93
Early GDM 3 29,693 5.50 [3.56, 8.48] 89
Second/third trimester GDM diagnosis 3 29,693 0.96 [0.71, 1.29] 90
Total cesarean section 2 27,411 0.84 [0.71,1.01] 97
Primary cesarean section 3 28,333 0.88 [0.84, 0.93] 0
Emergency cesarean section 0 0 - -

(continued)
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TABLE 5
Maternal and fetal outcomes in randomized controlled trials addressing detection and treatment of early
gestational diabetes mellitus (continueq)
QOutcomes N studies N subjects RR, Cl 95% MD, Cl 95% 12 %
Secondary outcomes
Weight gain 2 28,771 —0.35[—1.04, 0.34] 98
Drug treatment 3 29,693 1.06 [0.87, 1.28] 56
Total PIH 1 922 1.34 [1.08, 1.68] NA
Preeclampsia 3 28,333 1.33 [1.01, 1.76] 92
Shoulder dystocia 1 922 0.95 [0.58, 1.53] NA
Fetal outcomes
Primary outcomes
Preterm birth 2 27,411 1.08 [0.98, 1.18] 0
Macrosomia 3 28,333 0.93[0.83, 1.04] 21
Secondary outcomes
Gestational age at birth 3 28,333 —0.06 [—0.15, 0.04] 68
Birthweight 0 0 - -
Large for gestational age 3 28,333 0.92 [0.84, 1.01] 0
Small for gestational age 2 27,411 1.01 [0.92, 1.12] 39
Neonatal hypoglycemia 3 28,143 1.11 [0.88, 1.42] 0
Neonatal hypoglycemia requiring IV glucose 0 0 - -
Respiratory distress 0 0 - -
Neonatal jaundice 3 28,143 1.14[0.48, 2.71] 99
Birth trauma 2 27,221 1.00 [0.67, 1.49] 34
NICU 2 27,221 1.00 [0.68, 1.48] 93
Stillbirth 2 27,411 0.95[0.71, 1.26] 0
Perinatal mortality 0 0 - -
Cll, ctpnfiqeatia\ interval; GDM, gestational diabetes mellitus; /V, intravenous; MD, mean difference; NA, not applicable; NICU, neonatal intensive care unit; PIH, pregnancy-induced hypertension; AR,
relative risk.

outcomes. However, in studies using
different population-level strategies, a
significant difference was noted in the
primary outcome of total GDM that was
higher when diagnosis was performed
with glycemia: RR, 2.08; 95% CI,
1.58—2.73 vs 1.24; 95% CI, 0.90—1.73,
P=02).

In the comparison of universal
screening vs risk factor approaches to
diagnose early GDM (Supplemental
Table 8), studies on treatment vs usual
care showed no differences in primary or
secondary outcomes. However, in
studies using different population-level
strategies, a significant difference was
noted in the primary outcome of total
GDM that was higher in studies using a

universal screening strategy: RR, 2.08;
95% CI, 1.58—2.73 vs 1.24; 95% CI,
0.90—1.73, P=.02).

Comment

Principal findings

This systematic review and meta-
analysis of RCTs addressing the detec-
tion and treatment of early GDM has not
shown remarkable benefits either in the
treated group or at the population level.
In treatment vs usual care studies, the
only beneficial effect was a decrease in
neonatal respiratory distress, as lower
maternal weight gain and birthweight
could lead to either improved (ie, lower
rate of macrosomia or large for gesta-
tional age) or worsened (ie, higher rate

of small for gestational age) clinical
outcomes. In studies using different
strategies at the population level, both
overall and early GDM diagnoses were
increased without a net clinical benefit
(lower rate of primary cesarean section
but higher rate of total PIH and
preeclampsia).

Larger effects can be expected in
studies comparing treatment vs usual
care in relation to those studies
addressing different population-level
strategies. In studies at the population
level, the benefits of the intervention in
women with early GDM diagnosis will
be diluted within the general obstetric
population, as the intervention is not
expected to affect women without
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hyperglycemia. This seemed to be the
case for some outcomes, which showed a
larger reduction in treatment vs usual
care studies, even when statistical sig-
nificance was not reached. Unfortu-
nately, birthweight and respiratory
distress, that displayed significant and
clinically relevant reductions in the
treatment vs usual care studies, were not
addressed in population studies and the
comparison between the 2 study designs
is not possible.

Total PIH and preeclampsia deserve
special attention. In the treatment vs
usual care studies, the nonsignificant
reduction of preeclampsia in the inter-
vention group was in the expected di-
rection, and its magnitude would be
clinically relevant. However, in studies
addressing population-level strategies,
the effect not only went in the unex-
pected direction but also reached sig-
nificance for both total PIH (3 studies: 2
in Iran and 1 in the United States) and
preeclampsia (1 study in the United
States). In observational studies, hyper-
glycemia in early pregnancy is associated
with preeclampsia,”*® and the associa-
tion does not disappear after adjustment
for covariates.”” In the current meta-
analysis, the nonsignificant reduction
in preeclampsia for treatment vs usual
care studies could be attributed to
insufficient statistical power. However, a
significantly higher risk for both PIH
and preeclampsia in studies using
population-level strategies was totally
unexpected. If the target population with
hyperglycemia appears to benefit from
the intervention, the rest of the women
undergoing the screening apparently did
not. It could be hypothesized that the
higher rate of hypertensive complica-
tions in population strategies leading to
higher rates of diagnosis of early GDM is
connected with stress since both life and
pregnancy stress have been associated
with preeclampsia.”” This aligns with the
recent findings of the CDC4G study,
which observed that lowering the diag-
nostic criteria for GDM in the second/
third trimester did not lead to significant
changes in hypertension at the popula-
tion level but to an increased risk of
gestational hypertension and pre-
eclampsia in the subgroup that was

discordant for GDM diagnosis and
received treatment.”® The authors sug-
gest that this result could be due to sur-
veillance  bias warranting further
evaluation but this implies that when
treating ~ maternal  hyperglycemia,
improvement cannot be taken for
granted.

In the studies comparing strategies at
the population level, heterogeneity was
high for most maternal outcomes. As the
number of included studies is small, the
interpretation should be cautious.”

The sensitivity analysis did not alter
the results of treatment vs usual care
studies. However, in studies using stra-
tegies at the population level, the
number of significant outcomes
decreased, modifying the overall inter-
pretation. In the single study within this
group, a higher rate of early GDM
diagnosis was only associated with an
increase in total PIH, indicating po-
tential harm. The concerns raised about
this study based on this TRACT assess-
ment are consistent with those identi-
fied in the RoB assessment. The study
with the higher number of items scored
as “some concerns” was also the one
displaying the highest risk of bias ac-
cording to RoB2, and that has been
excluded in the sensitivity analysis.

The 2 post-hoc analysis provided little
additional information. The only observed
difference was a higher rate of total GDM
in population-based studies that used
glycemia as a diagnostic test for early
GDM and it was driven by an increased
rate of early GDM together while the rate
of second/third trimester GDM remained
unchanged. In turn, this was attributable
to the clusters of Tehrani et al'® using a 2-
step approach in the second/third
trimester; the clusters using stricter criteria
for early GDM showed a significantly
higher risk of GDM in second/third
trimester (RR, 1.24, 95% CI, 1.08—1.43).
We can only attribute this to chance.

In the second post-hoc analysis, the
only observed difference was a higher
rate of total GDM in population-based
studies using a universal vs risk factor
approach. As previously mentioned, the
study division coincides with that of the
first post-hoc analysis and the interpre-
tation remains the same.
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It is important to note that the study
of Simmons et al”’ conducted explor-
atory subgroup analyses and suggested a
more pronounced benefit of early treat-
ment among women with oral glucose
tolerance test values in the higher vs
lower glycemic range and among those
in whom hyperglycemia was identified
before 14 weeks’ gestation. These ob-
servations could modify our interpreta-
tion of early GDM treatment and
warrant further investigation.

Comparing with existing literature

A meta-analysis addressing detection
and treatment of early GDM was pub-
lished in 2022 by McLaren et al.”’ Their
results and those of the present study
cannot be compared. First, because their
design was different (ie, conference ab-
stracts were included; RCTs addressing
treatment of women with early GDM
and population-level strategies were
combined). Second, we have been able to
include RCTs that were published after
McLaren meta-analysis.

Strengths and limitations

A limitation of the evidence included in
the review is the heterogeneity of the
designs addressing the problem. Two
categories of studies were identified
(treatment vs usual obstetric care in the
target population and studies addressing
population-level strategies) that we
circumvent through a separate analysis.
However, the designs were heteroge-
neous within each of these categories
including a cluster randomized trial in
the last one. The impact of the cluster
randomized trial was addressed with a
sensitivity analysis.

A limitation of the review process is
that we have only included reports
published as full text excluding those in
the gray literature. We are aware that
this limits the range of information but
we took that decision since the infor-
mation presented in conference ab-
stracts is frequently inconsistent with
the results reported at full reports’' and
includes insufficient details regarding
the study design limiting the possibility
to properly assess some critical issues
for systematic reviews such as risk of
bias.”> However, we kept in the meta-
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analysis 4 articles that were registered
several weeks after the initiation of
enrollment. Given the entire recruit-
ment period, we considered that any
protocol modification that may have
occurred prior to registration would
likely not have had a relevant impact on
the results.

Conclusions and implications

We conclude that detection and treat-
ment of early GDM does not offer
indisputable benefits either in treated
women or at the population level. More
studies are required to elucidate this
issue. ]
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