Editorials

POINT-COUNTERPOINT

Point: Universal Screening for Gestational
Diabetes Mellitus

estational diabetes mellitus (GDM)

is one of the most common medical

disorders found in pregnancy.
Rates can range from 2 to >10%, and
sometimes much higher, depending on
the population being tested and the diag-
nostic criteria being used (1). The preva-
lence of GDM ultimately reflects the
background rate of type 2 diabetes. There
has also been an increase in the rate of
GDM over the last generation, possibly
related to community lifestyle factors as
well as better case ascertainment (2,3).

Significance of GDM

GDM is associated with a trilogy of
risks. Significant pregnancy complica-
tions including increased perinatal
morbidity and possibly mortality can
occur (4,5). A diagnosis of GDM also
identifies a mother at high risk for the
future development of type 2 diabetes
(1). The effects of maternal hyperglyce-
mia (of any kind) are associated with
the development of metabolic problems
including type 2 diabetes in the off-
spring (6). It is, perhaps, for this effect
of intrauterine programming that the
disorder is most worthy of detection.

It has now been demonstrated that
the treatment of GDM improves preg-
nancy outcomes. In the Australian Carbo-
hydrate Intolerance Study in Pregnant
Women (ACHOIS), the incidence of seri-
ous perinatal complications (a composite
of death, shoulder dystocia, nerve palsy,
and fracture) was 4% among women ran-
domized to routine care compared with
1% among the intervention group (5).
The number of GDM cases that needed to
be treated to prevent one serious perinatal
complication was 34. This indicates that
excess serious perinatal complications
will occur in 3% of cases of untreated or
unrecognized GDM. This is a most com-
pelling immediate argument for the
screening of GDM given that the failure
to identify a woman with GDM denies
her the opportunity to have treatment
for potentially preventable serious fetal
complications.

Why conduct selective screening for
GDM?

Therefore, if we accept that GDM is a di-
agnosis worthy of consideration, then as
many women as possible should be tested
for this problem. This can only be
achieved through universal screening.
However, it is well-known that women
with GDM have certain definable risk fac-
tors, and currently both the American Di-
abetes Association (7) and the American
College of Obstetricians and Gynecolo-
gists (8) recommend using such risk fac-
tors to selectively screen for GDM. Is it
possible to use selective screening based
on risk factor identification that would
identify the overwhelming majority of
cases, be easy to implement, be cost effec-
tive, and would not lead to any harm?

The main and ongoing concern with
selective screening based on historical
and clinical risk factors is that most stud-
ies have found that if such a system were
used, a significant proportion of GDM
cases would be missed. An early study,
which did not include age as a risk factor,
found that risk factor screening would
have missed 53% of GDM cases (9). In
another study, using age >30 years as a
risk factor would have resulted in 22% of
missed cases of GDM (10). Reducing the
age threshold to 25 years decreased the
number of subjects who would be missed
to 7%; however, the number of subjects
who would need to be screened increased
from 58 to 78%. More recent studies ex-
amining broader criteria for risk factor
screening found that only 3-9% of GDM
cases would be missed but 80-90% of
subjects would need to be screened
(11-13).

In the well-designed Toronto Tri-
Hospital Gestational Diabetes Project,
3,131 pregnant women aged >24 years
underwent a 50-g glucose challenge test
(GCT) followed by a 100-g oral glucose
tolerance test (GTT) (14). Subjects were
randomly divided into a derivation group
and a validation group. A clinical scoring
system based on age, BMI, and race was
used to divide subjects into those at low,
intermediate, and high risk of GDM. The
exclusion of low-risk subjects from bio-
chemical screening would allow 35% of

women to avoid the GCT. Applying this
to the validation group, screening algo-
rithms using the clinical score, and vary-
ing the glucose threshold on the GCT to
select patients for the GTT enabled a de-
tection rate of up to 83% and a false-
positive rate (from the GCT) of 13-16%.

Although the results of the Toronto
Tri-Hospital Gestational Diabetes Project
have been used to champion the argu-
ment for selective screening, we believe
that knowingly failing to detect any
woman, let alone a number such as 17%
of women with GDM, can never be sanc-
tioned. As illustrated above, reducing the
threshold or increasing the number of cri-
teria for selective screening improves the
sensitivity; however, this also decreases
the specificity. Ultimately, this defeats the
main purpose of selective screening,
which is to reduce the number of tests
needed to be performed.

Naylor et al. (14) have also indicated
that the screening strategy of the Toronto
Tri-Hospital Gestational Diabetes Project
detects more cases of GDM among over-
weight older women and misses more
cases among leaner younger women.
They have asserted that this shift in detec-
tion pattern is unlikely to be harmful, on
the presumption that the missed case sub-
jects are at lower risk. However, this has
been refuted by a study that demonstrated
that GDM pregnancies among lean young
Caucasian women were similar to other
women with GDM, in terms of insulin
use, emergency cesarean section, and the
proportion of large- and small-for-
gestational-age babies (11). In this study,
exclusion of this low-risk group from
screening would have resulted in nearly
10% of missed cases of GDM; however,
some 80% would have still required
testing.

There are additional data demonstrat-
ing that women without risk factors are
no less prone to the complications of
GDM. Weeks et al. (15) have found that
rates of macrosomia, cesarean section,
and shoulder dystocia are similar to those
in women with GDM who have risk fac-
tors. There is also a randomized con-
trolled trial that compared pregnancy
outcomes in women with risk factors who
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were directly tested with a GTT with those
in women covered by universal screening
with a 50-g GCT (16). The incidence of
GDM diagnosed in the universal screen-
ing group was almost double that in the
risk factor group (2.7 vs. 1.45%, P <
0.03). Macrosomia (large for gestational
age), admission to neonatal intensive
care, preterm delivery, and hyperbiliru-
binemia were also more common in the
risk factor group. We know that selective
screening will miss some cases of GDM in
women who do not have risk factors.
These data indicate that we cannot afford
to do so.

In practice, the application of risk fac-
tor screening is challenging. Further-
more, potential additional complexity has
recently been added to the selective
screening paradigm by the finding that
the other established risk factors are less
relevant for the prediction of GDM among
women without a family history of diabe-
tes (17). The investigators have suggested
that a different set of risk factors might
need to be applied for selective screening
in women without a family history of di-
abetes. In an editorial to the Tri-Hospital
study, Greene has stated that “despite its
scientific merits, busy obstetricians are
unlikely to wend their way through this
complex diagnostic schema” (18).

In support of this view, a survey con-
ducted in New Zealand has shown that
even well-trained midwives have diffi-
culty recalling the recognized risk factors
for GDM (19). Seventy-nine percent per-
formed risk factor screening, but only a
median of three risk factors could be
nominated by the respondents, with fam-
ily history (89%), glycosuria (63%), and
obesity (55%) most commonly men-
tioned. Only 26% included age as a risk
factor. Although this may be more easily
overcome in large protocol-driven insti-
tutions, GDM screening is often per-
formed by private obstetricians, general
practitioners, and community midwives.
GDM is but one issue they need to be
aware of; the simpler the process, the less
likely there will be mistakes.

Although our interest is primarily the
well-being of a mother and a child, in to-
day’s environment, the medical-legal con-
sequences of a missed diagnosis must
surely be an additional concern. If there
was a suggestion of undiagnosed GDM,
could a serious complication from the
pregnancy, a failure to detect a woman at
risk of type 2 diabetes who has developed
some complications by the time of diag-
nosis, or an adult with type 2 diabetes

concerned that this may have in part de-
veloped because of adverse intrauterine
programming be defended? Surely, the
way to overcome this concern is to test all
women in all pregnancies.

Universal screening with a GCT or
universal testing with a GTT?

If universal testing is preferred, for the
variety of very practical reasons outlined
above, then there is another dimension to
consider. The gold standard for the diag-
nosis of GDM is a GTT—irrespective of
how it is performed and with all its known
imperfections. In a similar vein to our de-
termination that selective testing for case
identification is unsatisfactory, should we
also critically look at the GCT?

The GCT has a significant false-
negative rate (20) and is more likely to be
positive in the afternoon (21), and the re-
sults can vary depending on the time
since the last meal (22). Women who
have a positive GCT need to return on a
second occasion, which is inconvenient
and must inevitably result in a delay to the
initiation of treatment. Does this delay re-
sult in any compromise of the pregnancy
outcomes? To our knowledge, this ques-
tion has not specifically been addressed;
however, Langer et al. (23) reported on
poorer outcomes for women who are di-
agnosed late and effectively have inade-
quate treatment.

It has also been shown that up to 23%
of women who screen positive on a GCT
fail to attend their diagnostic GTT (24).
Even in the Toronto Tri-Hospital Gesta-
tional Diabetes Project, where subjects
were recruited with the explicit under-
standing that they would have a GTT after
a GCT, 10% did not proceed with the
GTT (22). Data on the subject of how
many women fail to attend the diagnostic
GTT or who have it late are inadequate,
but clearly there will be women with pos-
sible GDM who are disadvantaged by this
two-stage procedure.

The diagnosis of GDM based on selec-
tive testing will require a large percentage
of pregnant women to be tested and will
definitely miss some cases. Further im-
precision is guaranteed by using a two-
stage procedure to arrive at the diagnosis.
However, all of these pitfalls can easily be
avoided by the implementation of univer-
sal testing with a diagnostic GTT. In
resource-poor areas and/or where there is
a known low rate of GDM, some alterna-
tive to universal testing could be consid-
ered. Otherwise, our responsibilities to
our patients and their offspring demand

that all women should be offered a test
with a single-step definitive GTT in every
pregnancy.

ROBERT G. MosEs, Mp!
N. Wan CHEUNG, PHD>

From the 'Clinical Trial and Research Unit, South
Eastern Sydney and Illawarra Area Health Ser-
vice, Wollongong, New South Wales, Australia;
and the *Centre for Diabetes and Endocrinology
Research, Westmead Hospital and University of
Sydney, Sydney, Australia.

Corresponding author: Robert G. Moses, robert.
moses@sesiahs.health.nsw.gov.au.

DOI: 10.2337/dc09-0188

© 2009 by the American Diabetes Association.
Readers may use this article as long as the work is
properly cited, the use is educational and not for
profit, and the work is not altered. See http://
creativecommons.org/licenses/by-nc-nd/3.0/ for
details.

Acknowledgments— No potential conflicts
of interest relevant to this article were re-
ported.

References

1. Cheung NW, Byth K. Population health
significance of gestational diabetes. Dia-
betes Care 2003;26:2005-2009

2. Ferrara A. Increasing prevalence of gesta-
tional diabetes mellitus: a public health per-
spective. Diabetes Care 2007;30(Suppl. 2):
S141-S146

3. Vibeke A, van der Ploeg HP, Cheung NW,
Huxley RR, Bauman AE. Sociodemo-
graphic correlates of the increasing trend
in prevalence of gestational diabetes mel-
litus in a large population of women be-
tween 1995 and 2005. Diabetes Care
2008;31:2288-2293

4. Beischer NA, Wein P, Sheedy MT, Steffen
B. Identification and treatment of women
with hyperglycaemia diagnosed during
pregnancy can significantly reduce peri-
natal mortality rates. Aust N Z J Obstet
Gynaecol 1996;36:239-247

5. Crowther CA, Hiller JE, Moss JR, McPhee
AJ, Jeffries WS, Robinson JS. The effect of
gestational diabetes mellitus on preg-
nancy outcomes. N Engl ] Med 2005;352:
2477-2486

6. Clausen TD, Mathiesen ER, Hansen T,
Pedersen O, Jensen DM, Lauenborg J,
Damm P. High prevalence of type 2 dia-
betes and pre-diabetes in adult offspring
of women with gestational diabetes melli-
tus or type 1 diabetes: the role of intra-
uterine hyperglycemia. Diabetes Care
2008;31:340-346

7. American Diabetes Association. Stan-
dards of medical care in diabetes—2009
(Position Statement). Diabetes Care 2009;
32(Suppl. 1):513-S61

8. American College of Obstetricians and Gy-
necologists Committee on Practice Bulle-

1350

DiaBETES CARE, VOLUME 32, NUMBER 7, JuLy 2009



10.

11.

12.

13.

tins—Obstetrics.  Clinical ~management
guidelines for obstetrician-gynecologists.
Gestational diabetes. Obstet Gynecol 2001;
98:525-538

. Lavin JP Jr. Screening of high-risk and

general populations for gestational diabe-
tes: clinical application and cost analysis.
Diabetes 1985;34(Suppl. 2):524-S27
Coustan DR, Nelson C, Carpenter MW,
Carr SR, Rotondo L, Widness JA. Mater-
nal age and screening for gestational dia-
betes: a population-based study. Obstet
Gynecol 1989;73:557-561

Moses RG, Moses J, Davis WS. Gestational
diabetes: do lean young Caucasian
women need to be tested? Diabetes Care
1998;21:1803-1806

Danilenko-Dixon DR, Van Winter JT,
Nelson RL, Ogburn PL. Universal versus
selective screening: application of 1997
American Diabetes Association recom-
mendations. Am ] Obstet Gynecol 1999;
181:798-802

Williams CB, Yu DY, Igbal S, Brown MB,
Zawacki CM, Herman WH. Effect of se-
lective screening for gestational diabetes.
Diabetes Care 1999;22:418—-421

14.

15.

16.

17.

18.

19.

Naylor CD, Sermer M, Chen E, Farine D.
Selective screening for gestational diabe-
tes mellitus. N Engl ] Med 1997
337:1591-1596

Weeks JW, Major CA, de Veciana M, Mor-
gan MA. Gestational diabetes: does the
presence of risk factors influence perina-
tal outcome? Am J Obstet Gynecol 1994;
171:1003-1007

Griffin ME, Coffey M, Johnson H, Scanlon
P, Foley M, Stronge J, O'Meara NM, Firth
RG. Universal vs. risk factor-based screen-
ing for gestational diabetes mellitus: detec-
tion rates, gestation at diagnosis and
outcome. Diabet Med 2000;17:26-32
Retnakaran R, Connelly PW, Sermer M,
Zinman B, Hanley AJ. The impact of fam-
ily history of diabetes on risk factors for
gestational diabetes. Clin Endocrinol
(Oxf) 2007;67:754-760

Greene MF. Screening for gestational dia-
betes mellitus. N Engl J Med 1997;337:
1625-1626

Simmons D, Devers MC, Wolmerans L,
Johnson E. Difficulties in the use of risk
factors to screen for gestational diabetes
mellitus. Diabetes Care 2009;32:e8

20.

21.

22.

23.

24.

Moses and Cheung

Sacks DA, Abu-Fadil S, Greenspoon JF,
Fotheringham N. How reliable is the fif-
ty-gram, one-hour glucose screening
test. Am J Obstet Gynecol 1989;161:
642—-645

McElduff A, Hitchman R. Screening for
gestational diabetes: the time of day is im-
portant. Med J Aust 2002;176:136
Sermer M, Naylor D, Gare DJ, Kenshole
AB, Ritchie JWK, Farine D, Cohen HR,
McArthur K, Holzapfel S, Biringer A,
Chen E, Cadesky KI, Greenblatt EM, Ley-
land NA, Morris HS, Bloom JA, Abells YB,
the Toronto Tri-Hospital Gestational Dia-
betes Investigators. Impact of time since
last meal on the gestational glucose chal-
lenge test: the Toronto Tri-Hospital Ges-
tational Diabetes Project. Am ] Obstet
Gynecol 1994;171:607-616

Langer O, Yogev Y, Most O, Xenakis EM.
Gestational diabetes: the consequences of
not treating. Am J Obstet Gynecol 2005;
192:989-997

Yapa M, Simmons D. Screening for gesta-
tional diabetes mellitus in a multiethnic
population in New Zealand. Diabetes Res
Clin Pract 2000;48:217-223

DiaBETES CARE, VOLUME 32, NUMBER 7, JuLy 2009

1351



