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In the name of God , the compassionate and the merciful 

Thresholds in screening for gestational 

diabetes, a cluster field trial study with non-

inferiority design



Definition

Previous 

definition

Gestational diabetes 

has been used to 

define women with 

onset or first 

recognition of 

abnormal glucose 

tolerance during 

pregnancy

But 

• Increasing prevalence of obesity and 
later age at pregnancy and  lack of 
routine glucose screening/testing in 
this women.

• About 10 percent of women 
classified as having gestational 
diabetes have circulating islet-cell 
antibodies; these women may have a 
"latent" form of type 1 diabetes 

• Gestational diabetes in lean pregnant 
women, need for insulin treatment of 
gestational diabetes, diabetic 
ketoacidosis during pregnancy, and 
postpartum hyperglycemia suggest 
preexisting unrecognized type 1 
diabetes





• The aim of the Hyperglycemia and Adverse
Pregnancy Outcome (HAPO) study was to
clarify the risks of adverse outcomes
associated with various degrees of maternal
glucose intolerance less severe than that in
overt diabetes mellitus.



HAPO Study methods

Primary outcomes

o Macrosomia

o Primary C section

o Neonatal

hypoglycemia

o Cord-blood c-peptide

level above the 90th

percentile

Secondary outcomes

o preterm delivery

o Shoulder dystocia

o need for NICU

o hyperbilirubinemia

o preeclampsia

Severe Adverse outcomes

o death

o birth injury

o major malformation

25,505 pregnant women at 15 centers in nine countries 

underwent 75-g OGTT at 24 to 32 w of gestation



Frequency of Primary Outcomes across the Glucose Categories

▪ The results indicate 

strong, continuous 

associations of maternal 

glucose levels below 

those diagnostic of 

diabetes with increased 

birth weight  even after 

adjustment for 

confounders

▪ The results of HAPO 

study need to be 

translated to a practical 

guide line





First prenatal visit

oMeasurement of FPG, A1C, or RPG 

▪ Overt Diabetes:

o FPG ≥ 126 mg/dL (Fasting is defined as no caloric intake for at least 8 h)

o A1C ≥ 6.5%

o RPG ≥ 200 mg/dL

▪ Gestational Diabetes

o If results not diagnostic of overt diabetes and FPG are 92–126 mg/dL , diagnose as GDM

The value for GDM diagnosis

at 1st trimester has not been resulted from

their data, they extrapolated the results

of FBS measured at 2nd trimester

For providing this threshold.



At 24-28 weeks of Gestation

o The OGTT-75 g glucose should be performed in the 

morning after an overnight fast of at least 8 h. 

o The diagnosis of GDM is made when any of the 

following plasma glucose values are met or 

exceeded:

oFasting: 92 mg/dL (5.1 mmol/L)

o1 h: 180 mg/dL (10.0 mmol/L)

o2 h: 153 mg/dL (8.5 mmol/L)



Several studies revealed that applying these thresholds 

increased the prevalence of GDM by 2-3 times with no 

specific advantage in terms of pregnancy outcomes.









Conclusion 

❖For every 100,000 pregnancies  screened using the IADPSG 
recommendations, 27 QALYs are gained compared with the 
current standard of care at an additional cost of $15,265,992.

❖The incremental cost-effectiveness ratio(ICER) is $565,407 per 
QALY gained.

❖When post delivery care was not accomplished, the IADPSG 
strategy was no longer cost-effective.



• The average cost of each additional case of GDM 
recognized using new criteria is $1971

American Journal of Obstetrics & Gynecology

• The average estimated cost of each additional 
case of GDM be recognized using new criteria in 
Iran is $500

• If the prevalence of GDM in Iran is increased from 
10% to 20% using new criteria, considering 
1,520,000 birth annually,  the average annual cost 
of GDM will be $800,000,000



WHO recommendation 2016

To conduct research at national or 

regional level addressing GDM 

screening from a health economic 

perspective before implementation 

of any GDM screening programs





• Type of study

▪ Randomized population based community-field 
trials

• Sample size

▪ 38,000

• Sampling method:

▪ multi stage, stratified probability sampling 
procedure

• Place of the study

▪ Five provinces located in various geographic 
regions of Iran (north, south, east, west, center); 
5 cities in each provinces



Randomization and allocation of study



Endpoint Outcomes

• Primary outcomes:

• Macrosomia and primary cesarean section (CS). 

• Secondary outcomes:

• preeclampsia, preterm birth, low birth weight (LBW), birth trauma 

including fracture of clavicle and brachial plexus injury, neonatal 

hypoglycemia, hypocalcemia and hyperbilirubinemia, admission to the 

neonatal intensive care unit (NICU), and still birth.



 First trimester Second trimester 

Protocol Diagnostic criteria for GDM Method for GDM 

screening 

Diagnostic threshold of 

test  

Diagnostic criteria 

A 92 mg/dL < FPG > 126 mg/dL  

 

One step with  

2-h 75g OGTT 

Fasting ≥ 92 mg/dL 

1 h ≥180 mg/dL 

2 h ≥ 153 mg/dL 

 

GDM is defined as any of the 

given plasma glucose values are 

met or exceeded 

B 100 mg/dL < FPG > 126 mg/dL  

 

One step with 

2-h 75g OGTT 

Fasting ≥ 92 mg/dL 

1 h ≥180 mg/dL 

2 h ≥ 153 mg/dL 

GDM is defined as two or more 

of the given plasma glucose 

values are met or exceeded 

C 100 mg/dL < FPG > 126 mg/dL  

 

One step with 

2-h 75g OGTT 

Fasting ≥ 92 mg/dL 

1 h ≥180 mg/dL 

2 h ≥ 153 mg/dL 

GDM is defined as any of the 

given plasma glucose values are 

met or exceeded 

D 92 mg/dL < FPG > 126 mg/dL  

 

Two steps with  

50g GCT- 1 h 

following  

3-h 100g OGTT 

50 g GCT: GDM is defined as if  two or more 

of the given plasma glucose values 

in 100g OGTT are met or 

exceeded 

 BS-1 h:  ≥ 140 mg 

100 g OGTT: 

 Fasting ≥ 95 mg/dL 

 1 h ≥180 mg/dL 

 2 h ≥ 155 mg/dL 

 3 h ≥ 140 mg/dL 

E 100 mg/dL < FPG > 126 mg/dL  

 

Two steps with  

50g GCT- 1 h 

following 

3-h 100g OGTT 

50 g GCT:  GDM is defined as if  two or 

more of the given plasma glucose 

values in 100g OGTT are met or 

exceeded 

 BS-1 h:  ≥ 140 mg 

100 g OGTT:  

 Fasting ≥ 95 mg/dL 

 1 h ≥180 mg/dL 

 2 h ≥ 155 mg/dL 

 3 h ≥ 140 mg/dL 

 







Prevalence of GDM  per screening 

protocol





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.





2-step test vs 1-step test method of screening

Primary Outcomes

Intention to treat analysis showed that the upper

boundary of the 95% CI for the OR of both

macrosomia and primary CS were below the

margin 1.7, satisfying the noninferiority of the 2-

step compared to the 1-step screening approach.

However, primary CS comparing protocol E vs B

noninferiority is not shown.

The respective results were as follows:

• macrosomia

D vs A: OR= 0.89, 95% CI, 0.68-1.17

E vs B: OR= 1.03, 95% CI, 0.66-1.61

• primary CS

D vs AOR = 0.94, 95% CI, 0.61-1.44 OR =

1.56, E vs B: 95% CI, 1.13-2.17 OR and 95% CI for primary and secondary outcomes comparing 2-step test 

vs 1-step test (D vs A and E vs B).



2-step test vs 1-step test method of screening

Secondary 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 adjustment.









Take home Message and Future Considerations

• Gestational diabetes and controversies are old friends!

• There remains strong consensus that establishing a uniform approach to

diagnosing GDM will benefit patients, caregivers, and policymakers. Longer-

term outcome studies are currently underway.

• The conflicting recommendations from expert groups underscore the fact that

there are data to support each strategy.

• The IADPSG criteria (“one-step strategy”) have been adopted internationally as

the preferred approach. Data comparing population-wide outcomes with one-step

versus two-step approaches have been inconsistent and mainly showed no

differences between two groups in terms of maternal and neonatal outcomes.

• The results of our study could be a large step forward in developing guidelines



Thank you for your attention
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