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The One Step approach for diagnosing
gestational diabetes is associated with better
perinatal outcomes than the Two Step approach:
evidence of randomized clinical trials

Vincenzo Berghella, MD; Claudia Caissutti, MD; Gabriele Saccone, MD; Adeeb Khalifeh, MD

here is controversy regarding the diagnosis of gestational

diabetes mellitus (GDM) by either the One Step or Two
Step approaches. The One Step approach consists of an oral
glucose tolerance test with a 75-g glucose overload with
2 hours duration that measures plasma glucose concentration
at fasting state, 1 hour, and 2 hours after glucose adminis-
tration. A positive result is defined as 1 value higher than 92,
180, or 153 mg/dL, respectively.' * The Two Step approach
consists of a nonfasting oral 50-g glucose load, with a glucose
blood measurement 1 hour later. A positive result is defined
as a blood glucose value higher than 130, 135, or 140 mg/dL;
the most common value used is 135 mg/dL.” A positive
screening test is followed by a diagnostic test that consists of a
100-g oral glucose load with the glucose measurement fasting
and after 1, 2, and 3 hours. A positive result is defined as 2
values higher than target values. Although the American
College of Obstetricians and Gynecologists recommends the
Two Step approach, the International Association of the
Diabetes and Pregnancy Study Groups, American Diabetes
Association, International Federation of Gynecology and
Obstetrics, and World Health Organization recommend the
One Step approach.'’

There are several ways of comparing these approaches with
GDM testing. First, one should establish whether women who
meet the criteria for GDM based on the One Step test, but not
on the Two Step test, have worse maternal and perinatal
outcomes, in particular, the perinatal morbidity and mortality
rates. Second, outcomes could be examined in terms of
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“before and after” implementation of the One or Two Step
approaches. Third, outcomes could be examined from trials
that randomly assign women to the One Step vs the Two Step
approach. Fourth, outcomes could be examined from ran-
domized controlled trials in which women underwent both
the One Step and the Two Step test, and the women whose
result is positive for the One Step test, but negative for the
Two Step test, could be assigned randomly to treatment of
GDM vs no treatment.

A review that analyzed the evidence from 8 retrospective
studies that included 29,983 women showed that, compared
with women whose result was negative at the One Step test,
women whose result was positive at the One Step test, but
negative at the Two Step test, have higher incidences of
gestational hypertension, preeclampsia, preterm birth, cesar-
ean delivery, macrosomia, large-for-gestational-age (LGA)
infants, neonatal intensive care admission, and hypoglycemia
(Table 1).° The evidence is clear that a milder degree of
hyperglycemia in pregnancy that is detected by the One Step
test, but not the Two Step, is associated with worse maternal
and perinatal outcomes. In fact, even pregnancies that are
positive at the 50-g 1 hour glucola test, but negative at the
3-hour test of the Two Step approach, have been shown to
be associated with these maternal and perinatal complica-
tions.” The relationship between hyperglycemia and worse
maternal and perinatal outcomes is on a continuum.'

“Before and after” studies that compared a period when the
Two Step test was used vs another period when the One Step
test was used for GDM testing have provided conflicting
results.'”'" Although the most recent study showed increases
in the incidences of GDM (from 6.9% with the Two Step to
11.4% with the One Step), induction (25.2—28.6%) and
neonatal hypoglycemia (1.3—2.0%) associated with the One
Step approach, there were no significant decreases but only
trends for less cesarean delivery (18.5—17.0%), macrosomia
(2.5—2.1%), and LGA (10.4—9.5%).'° As the authors state,
several confounding variables in this before and after study
could have affected results. In fact, the One Step period also
saw implementation of hemoglobin Alc testing before 16
weeks, which could also have affected results. Moreover, there
are several management issues that can influence outcome in
GDM pregnancies (Table 2)."” Non-randomized control trials
do not control for these.

There is a randomized controlled trial in which women
underwent both the One Step and the Two Step test; the
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TABLE 1

Complications in pregnancies that are positive at
the One Step test but negative at the Two Step test,
compared with pregnancies that are negative at the
One Step test®

Maternal Neonatal
Gestational hypertension Preterm birth
Preeclampsia Macrosomia

Cesarean delivery Large for gestational age

Intensive care unit admission

Hypoglycemia
Berghella. One Step approach to GDM. Am ] Obstet Gynecol 2019.

women whose result was positive for the One Step, but
negative for the Two Step, test were assigned randomly to
treatment of GDM vs no treatment.” No maternal or peri-
natal outcomes were reported.

There are 4 randomized controlled trials that compared the
One Step vs the two Step approaches: 2 from United
States,'*'® 1 from Canada,'® and 1 from Turkey.17 In these
randomized controlled trials, women were assigned randomly
to be screened for GDM with either the One Step or the Two
Step approach. A metaanalysis of these 4 randomized
controlled trials, which included 2617 women and 152 total
cases of GDM, showed, in a comparison of the One Step
approach with the Two Step approach, that the incidence of
GDM was not significantly increased from 4.4—8.3% and that
mothers gained 1.3 kg less weight and had a nonsignificant
decreases by 34% in preeclampsia and by 17% in cesarean
delivery, respectively.'® The One Step approach was also
associated with several neonatal benefits, which included
significantly decreased incidences of LGA infants by 57%,

TABLE 2

Selected management issues that can influence
outcome in gestational diabetes mellitus
pregnancies

Indications for screening (who to screen)

Timing of screening (when to screen)

Type of screening (eg, One vs Two Step tests; how to screen)

Criteria for diagnosis

Criteria to start therapy after diet alone

Type of initial therapy (eg, insulin vs oral hypoglycemic agent)

Dose and frequency of initial therapy

Frequency of glucose monitoring

Target glucose values

Criteria for pharmacologic therapy dose adjustment

Criteria for adding or switching pharmacologic therapy

Berghella. One Step approach to GDM. Am ] Obstet Gynecol 2019.
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TABLE 3

Neonatal benefits that were associated
significantly with gestational diabetes mellitus
testing with the use of the One Step test, compared
with the Two Step test, by data from a
metaanalysis of the 4 published randomized
controlled trials'®

Variable Decreased by, %
Large for gestational age 57
Hypoglycemia 48
Neonatal intensive care unit admission 51

Berghella. One Step approach to GDM. Am ] Obstet Gynecol 2019.

hypoglycemia by 48%, and neonatal intensive care unit admis-
sion by 51%. Neonatal death occurred in 1 baby of 1 mother who
was assigned randomly to the One Step test and in 4 babies of
mothers who were assigned randomly to the Two Step approach
(a 74% nonsignificant decrease for the One Step test; Table 3).'®
The Two Step test is associated also with a 4.2% chance of not
completing the test (only the 50-g part was done and not the
diagnostic 100-g 3-hour test) and with lower compliance
compared with the One Step test.'* The Two Step test is also
associated with a later gestational age at diagnosis, given that
it comprises of 2 tests, which usually takes approximately
2 weeks for final diagnosis compared with the immediate
diagnostic results that are obtained from the One Step test.
The data represent evidence of randomized controlled trial
(level-1) data. Tests of heterogeneity in the metaanalysis and of
quality all point to the better outcomes in the One Step test
group.'” Benefit of the One Step approach does make not
only statistical but also clinical sense in pregnant women.

The decreased incidence in LGA infants may be the most
important benefit of the use of the One Step vs the Two Step
tests for GDM screening. Being LGA at birth is associated
with long-term health harms, such as obesity, diabetes
mellitus, and metabolic syndrome.19

In summary, the One Step approach is associated with an
increase in compliance, earlier diagnosis, and a nonsignificant
increased incidence of GDM from approximately 4—8% and
is also associated with significantly fewer LGA infants,
neonatal hypoglycemia, and admission to the neonatal
intensive care unit, compared with screening with the Two
Step approach, according to the level 1 evidence from 4
randomized controlled trials with 2617 women (Table 3).'
Therefore, it is time to use the One Step approach for diag-
nosing GDM in the United States and to reconsider this
recommendation by the guidelines of the American College
of Obstetricians and Gynecologists.

REFERENCES

1. Metzger BE, Gabbe SG, Persson B, et al. International Association of
Diabetes and Pregnancy Study Groups recommendations on the diag-
nosis and classification of hyperglycemia in pregnancy. International


http://refhub.elsevier.com/S0002-9378(19)30285-6/sref1
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref1
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref1
http://www.AJOG.org

ajog.org

Viewpoint

Association of Diabetes and Pregnancy Study Groups Consensus Panel.
Diabetes Care 2010;33:676-82.

2. American Diabetes Association. Standards of Medical Care in Dia-
betes: 2012. Diabetes Care 2012;35(suppl 1):S11-63.

3. World Health Organization. Diagnostic Criteria and Classification
of Hyperglycaemia First Detected in Pregnancy. Suiza: World Health
Organization;2013[cited 2014 jan 30]. Available at: http:// www.who.int/
diabetes/publications/Hyperglycaemia_In_Pregnancy/en/index.html.
Accessed January 15, 2019.

4. Diagnostic criteria and classification of hyperglycaemia first detected in
pregnancy: a World Health Organization Guideline. Diabetes Res Clin
Pract 2014;103:341-63.

5. American College of Obstetricians and Gynecologists Committee on
Practice Bulletins: Obstetrics. Gestational diabetes mellitus. Practice
Bulletin No. 137. Obstet Gynecol 2013;122:406-16.

6. Canadian Diabetes Association Clinical Practice Guidelines Expert
Committee, Thompson D, Berger H, et al. Diabetes and pregnancy. Can
J Diabetes 2013;37(suppl):S168-83.

7. Hod M, Kapur A, Sacks DA, et al. The International Federation of
Gynecology and Obstetrics (FIGO) Initiative on gestational diabetes
mellitus: a pragmatic guide for diagnosis, management, and care. Int J
Gynaecol Obstet 2015;131(suppl 3):S173-211.

8. Caissutti C, Khalifeh A, Saccone G, Berghella V. Are women positive
for the one step but negative for the two step screening tests for
gestational diabetes at higher risk for adverse outcomes? Acta Obstet
Gynecol Scand 2018;97:122-34.

9. Roeckner JT, Sanchez-Ramos L, Jijon-Knupp R, Kaunitz AM. Single
abnormal value on 3-hour oral glucose tolerance test during pregnancy is
associated with adverse maternal and neonatal outcomes: a systematic
review and metaanalysis. Am J Obstet Gynecol 2016;215:287-97.

10. Pocobelli G, Yu O, Fuller S, et al. One-Step approach to identifying
gestational diabetes mellitus: association with perinatal outcomes. Obstet
Gynecol 2018;132:859-67.

11. Brown FM, Wyckoff J. Application of one-step IADPSG versus two-
step diagnostic criteria for gestational diabetes in the real world: impact
on health services, clinical care, and outcomes. Curr Diab Rep 2017;17:85.
12. Caissutti C, Saccone G, Khalifeh A, MacKeen AD, Lott M,
Berghella V. Which criteria should be used for starting pharmacologic
therapy for management of gestational diabetes in pregnancy? Evidence
from randomized controlled trials. J Matern Fetal Neonatal Med 2018:
1-10.

13. Weiss PAM, Haeusler M, Kainer F, Purstner P, Haas J. Toward
universal criteria for gestational diabetes: relationships between seventy-
five and one hundred gram glucose loads and between capillary and
venous glucose concentrations. Am J Obstet Gynecol 1998;178:830-5.
14. Scifres CM, Abebe KZ, Jones KA, et al. Gestational diabetes diag-
nostic methods (GD2M) pilot randomized trial. Matern Child Health J
2015;19:1472-80.

15. Khalifeh A, Eckler R, Felder L, Saccone G, Caissutti C, Berghella V.
One-step versus two-step diagnostic testing for gestational diabetes: a
randomized controlled trial. J Matern Fetal Neonatal Med 2018:1-6.

16. Meltzer SJ, Snyder J, Penrod JR, et al. Gestational diabetes mellitus
screening and diagnosis: a prospective randomised controlled trial
comparing costs of one-step and two-step methods. BJOG 2010;117:
407-15.

17. Sevket O, Ates S, Uysal O, et al. To evaluate the prevalence and
clinical outcomes using a one-step method versus a two-step method to
screen gestational diabetes mellitus. J Matern Fetal Neonatal Med
2014;27:36-41.

18. Saccone G, Khalifeh A, Al-Kouatly HB, Sendek K, Berghella V.
Screening for gestational diabetes mellitus: one step versus two step
approach: a meta-analysis of randomized trials. J Matern Fetal Neonatal
Med 2018:1-9.

19. Lowe WL, Scholtens DM, Lowe LP. Association of gestational dia-
betes with maternal disorders of glucose metabolism and childhood
adiposity. JAMA 2018;320:1005-16.

MONTH 2019 American Journal of Obstetrics & Gynecology 3


http://refhub.elsevier.com/S0002-9378(19)30285-6/sref1
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref1
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref2
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref2
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/index.html
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/index.html
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref4
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref4
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref4
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref5
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref5
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref5
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref6
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref6
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref6
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref7
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref7
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref7
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref7
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref8
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref8
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref8
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref8
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref9
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref9
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref9
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref9
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref10
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref10
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref10
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref11
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref11
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref11
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref12
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref12
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref12
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref12
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref12
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref13
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref13
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref13
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref13
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref14
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref14
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref14
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref15
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref15
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref15
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref16
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref16
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref16
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref16
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref17
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref17
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref17
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref17
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref18
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref18
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref18
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref18
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref19
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref19
http://refhub.elsevier.com/S0002-9378(19)30285-6/sref19
http://www.AJOG.org

	The One Step approach for diagnosing gestational diabetes is associated with better perinatal outcomes than the Two Step ap ...
	References


