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Molina’s Gestational Diabetes Mellitus (GDM) clinical practice guidelines incorporate 
recommendations from the American Diabetes Association and the American College of 
Obstetricians and Gynecologists.  

Diagnosis and appropriate management of gestational diabetes is important because studies 
have shown that the presence of fasting hyperglycemia (>105 mg/dl) may be associated with: 

• Increase in risk of intrauterine fetal death during last 4-8 weeks of gestation 

• Increase in risk of fetal macrosomia 

• Increase in frequency of maternal hypertensive disorders and need for cesarean 
delivery 

 Criteria for Screening – Recommendation for screening for GDM are defined as follows:  

1. 

Testing should be considered in all adults who are overweight (BMI ≥25 kg/m2*) and 
have 

Screen for undiagnosed type 2 diabetes at the first prenatal visit in those with risk 
factors, using standard diagnostic criteria*: 

additional risk factors
 physical inactivity 

: 

 first-degree relative with diabetes 
 high-risk race/ethnicity (e.g., African American, Latino, Native American, Asian 

American, Pacific Islander) 
 women who delivered a baby weighing > 9 lb or were diagnosed with GDM 
 hypertension (≥140/90 mmHg or on therapy for hypertension) 
 HDL cholesterol level <35 mg/dl (0.90 mmol/l) and/or a triglyceride level >250 

mg/dl (2.82 mmol/l) 
 women with polycystic ovarian syndrome (PCOS) 
 A1C ≥5.7%, IGT, or IFG on previous testing 
  other clinical conditions associated with insulin resistance (e.g., severe obesity, 

acanthosis nigricans) 
 history of CVD 
Criteria for the diagnosis of overt diabetes (not GDM)*

o A1C ≥6.5%* (in the absence of unequivocal hyperglycemia, result should 
be confirmed by repeat testing) or 

: 

o FPG ≥ 126 mg/dL or 
o 2 hr plasma glucose > 200 mg/dL during a 75-g OGTT (Oral glucose 

tolerance test) or 
o In a patient with classic symptoms of hyperglycemia or hyperglycemic 

crisis, a random plasma glucose of > 200mg/dL 
 

2. All women not known to have diabetes should be screened at 24-28 weeks* 

 Perform a 75-g* OGTT with plasma glucose measurement fasting and at 1 and 2 
hour, at 24 – 28 weeks of gestation in women not previously diagnosed with 
overt diabetes.  

Testing for Definitive Diagnosis of GDM 

 The OGTT should be performed in the morning after an overnight fast of at least 
8 hours. 

 The diagnosis of GDM is made when any of the following plasma glucose 
values are exceeded: 

o Fasting ≥ 92 mg/dL* 
o 1 hour ≥180 mg/dL 
o 2 hour ≥153 mg/dL* 

 

 
*Updated - Diabetes Care, Volume 34, Supplement 1, January 2011, American Diabetes Association: Clinical Practice Recommendations 2011 
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D. Therapeutic approach for managing Gestational Diabetes: 

• Nutritional counseling: All women who meet the definition of GDM should receive 
nutritional counseling from either: 

 A specialized educational program such as Sweet Success or other similar program 

 Medical Nutritional therapy from a registered dietician 

• Daily self-monitoring of blood glucose.  

 A prescription can be written for the Accu-Check Advantage glucometer, covered by 
Molina, and filled at any participating Molina pharmacy. 

• Insulin Therapy - is recommended when one of the following (as measured by the 
patient’s self-monitored glucose) cannot be maintained at the following levels: 

  Fasting plasma glucose < 105 mg/dl 

 1 hour postprandial plasma glucose  < 155 mg/dl 

 2 hour postprandial plasma glucose < 130 mg/dl 

• Maternal surveillance should include: 

 Blood pressure and urine protein monitoring to detect hypertensive disorders 

 Increased surveillance for pregnancies at risk for fetal demise, particularly when 
fasting glucose levels exceed 105 mg/dl or pregnancy progresses past term 

 Assessment for asymmetric fetal growth by ultrasound 

• Referral to one of following specialists or team of practitioners should be considered for 
all women with Gestational Diabetes: perinatologist; high-risk Obstetrician; 
endocrinologist or hospital-based high-risk obstetric group. 

• Screen women with GDM for persistent diabetes 6-12 weeks postpartum. 

 

Women with a history of GDM should have lifelong screening for the development of 
diabetes or prediabetes at least every 3 years. 
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tion is listed after each recommendation
using the letters A, B, C, or E.

These standards of care are revised
annually by the ADA’s multidisciplinary
Professional Practice Committee, incor-
porating new evidence. Members of the
Professional Practice Committee and their
disclosed conflicts of interest are listed on
page S97. Subsequently, as with all Posi-
tion Statements, the standards of care are
reviewed and approved by the Executive
Committee of ADA’s Board of Directors.

I. CLASSIFICATION AND
DIAGNOSIS OF DIABETES

A. Classification of diabetes
The classification of diabetes includes
four clinical classes:

● Type 1 diabetes (results from �-cell de-
struction, usually leading to absolute
insulin deficiency)

● Type 2 diabetes (results from a progres-
sive insulin secretory defect on the
background of insulin resistance)

● Other specific types of diabetes due to
other causes, e.g., genetic defects in
�-cell function, genetic defects in insu-

lin action, diseases of the exocrine pan-
creas (such as cystic fibrosis), and drug-
or chemical-induced (such as in the
treatment of HIV/AIDS or after organ
transplantation)

● Gestational diabetes mellitus (GDM)
(diabetes diagnosed during pregnancy
that is not clearly overt diabetes)

Some patients cannot be clearly classified
as having type 1 or type 2 diabetes. Clin-
ical presentation and disease progression
vary considerably in both types of diabe-
tes. Occasionally, patients who otherwise
have type 2 diabetes may present with ke-
toacidosis. Similarly, patients with type 1
diabetes may have a late onset and slow
(but relentless) progression of disease de-
spite having features of autoimmune dis-
ease. Such difficulties in diagnosis may
occur in children, adolescents, and
adults. The true diagnosis may become
more obvious over time.

B. Diagnosis of diabetes
For decades, the diagnosis of diabetes was
based on plasma glucose criteria, either
the fasting plasma glucose (FPG) or the

2-h value in the 75-g oral glucose toler-
ance test (OGTT) (4).

In 2009, an International Expert
Committee that included representatives
of the ADA, the International Diabetes
Federation (IDF), and the European As-
sociation for the Study of Diabetes
(EASD) recommended the use of the A1C
test to diagnose diabetes, with a threshold
of �6.5% (5), and ADA adopted this cri-
terion in 2010 (4). The diagnostic test
should be performed using a method that
is certified by the National Glycohemo-
globin Standardization Program (NGSP)
and standardized or traceable to the Dia-
betes Control and Complications Trial
(DCCT) reference assay. Point-of-care
A1C assays are not sufficiently accurate at
this time to use for diagnostic purposes.

Epidemiologic datasets show a simi-
lar relationship between A1C and risk of
retinopathy as has been shown for the
corresponding FPG and 2-h plasma glu-
cose thresholds. The A1C has several ad-
vantages to the FPG and OGTT, including
greater convenience, since fasting is not
required; evidence to suggest greater pre-
analytical stability; and less day-to-day
perturbations during periods of stress and
illness. These advantages must be bal-
anced by greater cost, the limited avail-
ability of A1C testing in certain regions of
the developing world, and the incomplete
correlation between A1C and average glu-
cose in certain individuals. In addition,
A1C levels can vary with patients’ ethnic-
ity (6) as well as with certain anemias and
hemoglobinopathies. For patients with an
abnormal hemoglobin but normal red cell
turnover, such as sickle cell trait, an A1C
assay without interference from abnormal
hemoglobins should be used (an updated
list is available at www.ngsp.org/interf.
asp). For conditions with abnormal red
cell turnover, such as pregnancy, recent
blood loss or transfusion, or some ane-
mias, the diagnosis of diabetes must em-
ploy glucose criteria exclusively.

The established glucose criteria for
the diagnosis of diabetes (FPG and 2-h
PG) remain valid as well (Table 2). Just as
there is less than 100% concordance be-
tween the FPG and 2-h PG tests, there is
not perfect concordance between A1C
and either glucose-based test. Analyses of
National Health and Nutrition Examina-
tion Survey (NHANES) data indicate that,
assuming universal screening of the undi-
agnosed, the A1C cut point of �6.5%
identifies one-third fewer cases of undiag-
nosed diabetes than a fasting glucose cut
point of �126 mg/dl (7.0 mmol/l) (7).

Table 1—ADA evidence grading system for clinical practice recommendations

Level of
evidence Description

A Clear evidence from well-conducted, generalizable, randomized controlled
trials that are adequately powered, including:
• Evidence from a well-conducted multicenter trial
• Evidence from a meta-analysis that incorporated quality ratings in the

analysis
Compelling nonexperimental evidence, i.e., “all or none” rule developed

by Center for Evidence Based Medicine at Oxford
Supportive evidence from well-conducted randomized controlled trials

that are adequately powered, including:
• Evidence from a well-conducted trial at one or more institutions
• Evidence from a meta-analysis that incorporated quality ratings in the

analysis
B Supportive evidence from well-conducted cohort studies

• Evidence from a well-conducted prospective cohort study or registry
• Evidence from a well-conducted meta-analysis of cohort studies

Supportive evidence from a well-conducted case-control study
C Supportive evidence from poorly controlled or uncontrolled studies

• Evidence from randomized clinical trials with one or more major or
three or more minor methodological flaws that could invalidate the
results

• Evidence from observational studies with high potential for bias (such
as case series with comparison to historical controls)

• Evidence from case series or case reports
Conflicting evidence with the weight of evidence supporting the

recommendation
E Expert consensus or clinical experience
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However, in practice, a large portion of
the diabetic population remains unaware
of their condition. Thus, the lower sensi-
tivity of A1C at the designated cut point
may well be offset by the test’s greater
practicality, and wider application of a
more convenient test (A1C) may actually
increase the number of diagnoses made.

As with most diagnostic tests, a test
result diagnostic of diabetes should be re-
peated to rule out laboratory error, unless
the diagnosis is clear on clinical grounds,
such as a patient with a hyperglycemic
crisis or classic symptoms of hyperglyce-
mia and a random plasma glucose �200
mg/dl. It is preferable that the same test be
repeated for confirmation, since there will
be a greater likelihood of concurrence in
this case. For example, if the A1C is 7.0%
and a repeat result is 6.8%, the diagnosis
of diabetes is confirmed. However, if two
different tests (such as A1C and FPG) are
both above the diagnostic thresholds, the
diagnosis of diabetes is also confirmed.

On the other hand, if two different
tests are available in an individual and the
results are discordant, the test whose re-
sult is above the diagnostic cut point
should be repeated, and the diagnosis is
made on the basis of the confirmed test.
That is, if a patient meets the diabetes cri-
terion of the A1C (two results �6.5%) but
not the FPG (�126 mg/dl or 7.0 mmol/l),
or vice versa, that person should be con-
sidered to have diabetes.

Since there is preanalytic and analytic

variability of all the tests, it is also possible
that when a test whose result was above
the diagnostic threshold is repeated, the
second value will be below the diagnostic
cut point. This is least likely for A1C,
somewhat more likely for FPG, and most
likely for the 2-h PG. Barring a laboratory
error, such patients are likely to have test
results near the margins of the threshold
for a diagnosis. The healthcare profes-
sional might opt to follow the patient
closely and repeat the testing in 3– 6
months.

The current diagnostic criteria for di-
abetes are summarized in Table 2.

C. Categories of increased risk for
diabetes (prediabetes)
In 1997 and 2003, The Expert Committee
on Diagnosis and Classification of Diabe-
tes Mellitus (8,9) recognized an interme-
diate group of individuals whose glucose
levels, although not meeting criteria for
diabetes, are nevertheless too high to be
considered normal. These persons were
defined as having impaired fasting glu-
cose (IFG) (FPG levels 100–125 mg/dl
[5.6–6.9 mmol/l]) or impaired glucose
tolerance (IGT) (2-h PG values in the
OGTT of 140 –199 mg/dl [7.8 –11.0
mmol/l]). It should be noted that the
World Health Organization (WHO) and a
number of other diabetes organizations
define the cutoff for IFG at 110 mg/dl (6.1
mmol/l).

Individuals with IFG and/or IGT have
been referred to as having prediabetes, in-
dicating the relatively high risk for the fu-
ture development of diabetes. IFG and
IGT should not be viewed as clinical en-
tities in their own right but rather risk
factors for diabetes as well as cardiovas-
cular disease (CVD). IFG and IGT are as-
sociated with obesi ty (especial ly
abdominal or visceral obesity), dyslipide-
mia with high triglycerides and/or low
HDL cholesterol, and hypertension.

As is the case with the glucose mea-
sures, several prospective studies that
used A1C to predict the progression to
diabetes demonstrated a strong, continu-
ous association between A1C and subse-
quent diabetes. In a systematic review of
44,203 individuals from 16 cohort stud-
ies with a follow-up interval averaging 5.6
years (range 2.8–12 years), those with an
A1C between 5.5 and 6.0% had a sub-
stantially increased risk of diabetes with
5-year incidences ranging from 9–25%.
An A1C range of 6.0–6.5% had a 5-year
risk of developing diabetes between 25–
50% and relative risk 20 times higher

compared with an A1C of 5.0% (10). In a
community-based study of black and
white adults without diabetes, baseline
A1C was a stronger predictor of subse-
quent diabetes and cardiovascular events
than fasting glucose (11). Other analyses
suggest that an A1C of 5.7% is associated
with diabetes risk similar to that of the
high-risk participants in the Diabetes Pre-
vention Program (DPP).

Hence, it is reasonable to consider an
A1C range of 5.7–6.4% as identifying in-
dividuals with high risk for future diabe-
tes, a state that may be referred to as
prediabetes (4). As is the case for individ-
uals found to have IFG and IGT, individ-
uals with an A1C of 5.7–6.4% should be
informed of their increased risk for diabe-
tes as well as CVD and counseled about
effective strategies to lower their risks (see
IV. PREVENTION/DELAY OF TYPE 2 DIABETES). As
with glucose measurements, the contin-
uum of risk is curvilinear—as A1C rises,
the risk of diabetes rises disproportion-
ately (10). Accordingly, interventions
should be most intensive and follow-up
particularly vigilant for those with A1Cs
above 6.0%, who should be considered to
be at very high risk.

Table 3 summarizes the categories of
increased risk for diabetes.

II. TESTING FOR DIABETES
IN ASYMPTOMATIC
PATIENTS

Recommendations
● Testing to detect type 2 diabetes and

assess risk for future diabetes in asymp-
tomatic people should be considered in
adults of any age who are overweight or
obese (BMI �25 kg/m2) and who have
one or more additional risk factors for
diabetes (Table 4). In those without
these risk factors, testing should begin
at age 45 years. (B)

● If tests are normal, repeat testing car-
ried out at least at 3-year intervals is
reasonable. (E)

Table 2—Criteria for the diagnosis of
diabetes

A1C �6.5%. The test should be performed
in a laboratory using a method that is
NGSP certified and standardized to the
DCCT assay.*

or
FPG �126 mg/dl (7.0 mmol/l). Fasting is

defined as no caloric intake for at least
8 h.*

or
2-h plasma glucose �200 mg/dl (11.1

mmol/l) during an OGTT. The test should
be performed as described by the World
Health Organization, using a glucose load
containing the equivalent of 75 g
anhydrous glucose dissolved in water.*

or
In a patient with classic symptoms of

hyperglycemia or hyperglycemic crisis, a
random plasma glucose �200 mg/dl (11.1
mmol/l)

*In the absence of unequivocal hyperglycemia, re-
sult should be confirmed by repeat testing.

Table 3—Categories of increased risk for di-
abetes (prediabetes)*

FPG 100–125 mg/dl (5.6–6.9 mmol/l): IFG
or

2-h plasma glucose in the 75-g OGTT 140–
199 mg/dl (7.8–11.0 mmol/l): IGT

or
A1C 5.7–6.4%

*For all three tests, risk is continuous, extending
below the lower limit of the range and becoming
disproportionately greater at higher ends of the
range.
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● To test for diabetes or to assess risk of
future diabetes, A1C, FPG, or 2-h 75-g
OGTT is appropriate. (B)

● In those identified with increased risk
for future diabetes, identify and, if ap-
propriate, treat other CVD risk factors.
(B)

For many illnesses, there is a major dis-
tinction between screening and diagnos-
tic testing. However, for diabetes, the
same tests would be used for “screening”
as for diagnosis. Diabetes may be identi-
fied anywhere along a spectrum of clinical
scenarios ranging from a seemingly low-
risk individual who happens to have glu-
cose testing, to a higher-risk individual
whom the provider tests because of high
suspicion of diabetes, to the symptomatic
patient. The discussion herein is primar-
ily framed as testing for diabetes in those
without symptoms. Testing for diabetes
will also detect individuals at increased
future risk for diabetes, herein referred to
as having prediabetes.

A. Testing for type 2 diabetes and
risk of future diabetes in adults
Type 2 diabetes is frequently not diag-
nosed until complications appear, and
approximately one-fourth of all people
with diabetes in the U.S. may be undiag-
nosed. The effectiveness of early identifi-
cation of prediabetes and diabetes
through mass testing of asymptomatic in-
dividuals has not been proven defini-
tively, and rigorous trials to provide such
proof are unlikely to occur. However,
mathematical modeling studies suggest
that screening independent of risk factors
beginning at age 30 or 45 years is highly
cost-effective (�$11,000 per quality-
adjusted life-year gained) (12). Prediabe-
tes and diabetes meet established criteria
for conditions in which early detection is
appropriate. Both conditions are com-
mon and increasing in prevalence and im-
pose significant public health burdens.
There is a long presymptomatic phase be-
fore the diagnosis of type 2 diabetes is
usually made. Relatively simple tests are
available to detect preclinical disease. Ad-
ditionally, the duration of glycemic bur-
den is a strong predictor of adverse
outcomes, and effective interventions ex-
ist to prevent progression of prediabetes
to diabetes (see IV. PREVENTION/DELAY OF TYPE

2 DIABETES) and to reduce risk of compli-
cations of diabetes (see VI. PREVENTION AND

MANAGEMENT OF DIABETES COMPLICATIONS).
Recommendations for testing for dia-

betes in asymptomatic, undiagnosed
adults are listed in Table 4. Testing should
be considered in adults of any age with
BMI �25 kg/m2 and one or more of the
known risk factors for diabetes. Because
age is a major risk factor for diabetes, test-
ing of those without other risk factors
should begin no later than age 45 years.

Either A1C, FPG, or the 2-h OGTT is
appropriate for testing. The 2-h OGTT
identifies people with either IFG or IGT
and thus more people at increased risk for
the development of diabetes and CVD. It
should be noted that the two tests do not
necessarily detect the same individuals.
The efficacy of interventions for primary
prevention of type 2 diabetes (13–19)
have primarily been demonstrated among
individuals with IGT, not for individuals
with IFG (who do not also have IGT) or
for individuals with specific A1C levels.

The appropriate interval between
tests is not known (20). The rationale for
the 3-year interval is that false negatives
will be repeated before substantial time
elapses, and there is little likelihood that
an individual will develop significant

complications of diabetes within 3 years
of a negative test result. In the modeling
study, repeat screening every 3 or 5 years
was cost-effective (12).

Because of the need for follow-up and
discussion of abnormal results, testing
should be carried out within the health
care setting. Community screening out-
side a health care setting is not recom-
mended because people with positive
tests may not seek, or have access to, ap-
propriate follow-up testing and care.
Conversely, there may be failure to ensure
appropriate repeat testing for individuals
who test negative. Community screening
may also be poorly targeted, i.e., it may
fail to reach the groups most at risk and
inappropriately test those at low risk (the
worried well) or even those already diag-
nosed.

B. Testing for type 2 diabetes in
children
The incidence of type 2 diabetes in ado-
lescents has increased dramatically in the
last decade, especially in minority popu-
lations (21), although the disease remains
rare in the general pediatric population
(22). Consistent with recommendations
for adults, children and youth at in-
creased risk for the presence or the devel-
opment of type 2 diabetes should be
tested within the health care setting. The
recommendations of the ADA Consensus
Statement on Type 2 Diabetes in Children
and Youth (23), with some modifications,
are summarized in Table 5.

C. Screening for type 1 diabetes
Generally, people with type 1 diabetes
present with acute symptoms of diabetes
and markedly elevated blood glucose lev-
els, and most cases are diagnosed soon
after the onset of hyperglycemia. How-
ever, evidence from type 1 prevention stud-
ies suggests that measurement of islet
autoantibodies identifies individuals who
are at risk for developing type 1 diabetes.
Such testing may be appropriate in high-
risk individuals, such as those with prior
transient hyperglycemia or those who have
relatives with type 1 diabetes, in the context
of clinical research studies (see, for ex-
ample, http://www2.diabetestrialnet.org).
Widespread clinical testing of asymptom-
atic low-risk individuals cannot currently
be recommended, as it would identify
very few individuals in the general popu-
lation who are at risk. Individuals who
screen positive should be counseled
about their risk of developing diabetes.
Clinical studies are being conducted to

Table 4—Criteria for testing for diabetes in
asymptomatic adult individuals

1. Testing should be considered in all adults
who are overweight (BMI �25 kg/m2*)
and have additional risk factors:

• physical inactivity
• first-degree relative with diabetes
• high-risk race/ethnicity (e.g., African

American, Latino, Native American,
Asian American, Pacific Islander)

• women who delivered a baby weighing
�9 lb or were diagnosed with GDM

• hypertension (�140/90 mmHg or on
therapy for hypertension)

• HDL cholesterol level �35 mg/dl (0.90
mmol/l) and/or a triglyceride level �250
mg/dl (2.82 mmol/l)

• women with polycystic ovarian
syndrome (PCOS)

• A1C �5.7%, IGT, or IFG on previous
testing

• other clinical conditions associated with
insulin resistance (e.g., severe obesity,
acanthosis nigricans)

• history of CVD
2. In the absence of the above criteria, testing

for diabetes should begin at age 45
years.

3. If results are normal, testing should be
repeated at least at 3-year intervals, with
consideration of more frequent testing
depending on initial results and risk
status.

*At-risk BMI may be lower in some ethnic groups.

Standards of Medical Care

S14 DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 care.diabetesjournals.org

pranisca
Highlight

pranisca
Highlight



test various methods of preventing type 1
diabetes, or reversing early type 1 diabe-
tes, in those with evidence of autoimmu-
nity.

III. DETECTION AND
DIAGNOSIS OF
GESTATIONAL DIABETES
MELLITUS

Recommendations
● Screen for undiagnosed type 2 diabetes

at the first prenatal visit in those with
risk factors, using standard diagnostic
criteria. (B)

● In pregnant women not known to have
diabetes, screen for GDM at 24 –28
weeks of gestation, using a 75-g 2-h
OGTT and the diagnostic cut points in
Table 6. (B)

● Screen women with GDM for persistent
diabetes 6–12 weeks postpartum. (E)

● Women with a history of GDM should
have lifelong screening for the develop-
ment of diabetes or prediabetes at least
every 3 years. (E)

For many years, GDM was defined as any
degree of glucose intolerance with onset
or first recognition during pregnancy (8),
whether or not the condition persisted af-
ter pregnancy, and not excluding the pos-
sibility that unrecognized glucose
intolerance may have antedated or begun
concomitantly with the pregnancy. This
definition facilitated a uniform strategy

for detection and classification of GDM,
but its limitations were recognized for
many years. As the ongoing epidemic of
obesity and diabetes has led to more type
2 diabetes in women of childbearing age,
the number of pregnant women with un-
diagnosed type 2 diabetes has increased
(24). Because of this, it is reasonable to
screen women with risk factors for type 2
diabetes (Table 4) for diabetes at their ini-
tial prenatal visit, using standard diagnos-
tic criteria (Table 2). Women with
diabetes found at this visit should receive
a diagnosis of overt, not gestational, dia-
betes.

GDM carries risks for the mother and
neonate. The Hyperglycemia and Adverse
Pregnancy Outcomes (HAPO) study (25),
a large-scale (�25,000 pregnant women)
multinational epidemiologic study, dem-
onstrated that risk of adverse maternal,
fetal, and neonatal outcomes continu-
ously increased as a function of maternal
glycemia at 24–28 weeks, even within
ranges previously considered normal for
pregnancy. For most complications, there
was no threshold for risk. These results
have led to careful reconsideration of the
diagnostic criteria for GDM. After delib-
erations in 2008–2009, the International
Association of Diabetes and Pregnancy
Study Groups (IADPSG), an international
consensus group with representatives
from multiple obstetrical and diabetes or-
ganizations, including ADA, developed
revised recommendations for diagnosing
GDM. The group recommended that all
women not known to have diabetes un-
dergo a 75-g OGTT at 24–28 weeks of
gestation. Additionally, the group devel-
oped diagnostic cut points for the fasting,
1-h, and 2-h plasma glucose measure-
ments that conveyed an odds ratio for ad-
verse outcomes of at least 1.75 compared
with the mean glucose levels in the HAPO
study. Current screening and diagnostic
strategies, based on the IADPSG state-
ment (26), are outlined in Table 6.

These new criteria will significantly
increase the prevalence of GDM, primar-
ily because only one abnormal value, not
two, is sufficient to make the diagnosis.
The ADA recognizes the anticipated sig-
nificant increase in the incidence of GDM
to be diagnosed by these criteria and is
sensitive to concerns about the “medical-
ization” of pregnancies previously catego-
rized as normal. These diagnostic criteria
changes are being made in the context of
worrisome worldwide increases in obe-
sity and diabetes rates, with the intent of

optimizing gestational outcomes for
women and their babies.

Admittedly, there are few data from
randomized clinical trials regarding ther-
apeutic interventions in women who will
now be diagnosed with GDM based on
only one blood glucose value above the
specified cut points (in contrast to the
older criteria that stipulated at least two
abnormal values.) Expected benefits to
their pregnancies and offspring is inferred
from intervention trials that focused on
women with more mild hyperglycemia
than identified using older GDM diagnos-
tic criteria and that found modest benefits
(27,28). The frequency of their follow-up
and blood glucose monitoring is not yet
clear, but likely to be less intensive than
women diagnosed by the older criteria.
Additional well-designed clinical studies
are needed to determine the optimal in-
tensity of monitoring and treatment of
women with GDM diagnosed by the new
criteria (that would not have met the prior
definition of GDM). It is important to note
that 80–90% of women in both of the
mild GDM studies (whose glucose values
overlapped with the thresholds recom-
mended herein) could be managed with
lifestyle therapy alone.

Because some cases of GDM may rep-
resent preexisting undiagnosed type 2 di-
abetes, women with a history of GDM
should be screened for diabetes 6 –12
weeks postpartum, using nonpregnant
OGTT criteria. Women with a history of
GDM have a greatly increased subsequent
risk for diabetes (29) and should be fol-
lowed up with subsequent screening for
the development of diabetes or prediabe-
tes, as outlined in II. TESTING FOR DIABETES IN

ASYMPTOMATIC PATIENTS.

Table 6—Screening for and diagnosis of
GDM

Perform a 75-g OGTT, with plasma glucose
measurement fasting and at 1 and 2 h,
at 24–28 weeks of gestation in women
not previously diagnosed with overt
diabetes.

The OGTT should be performed in the
morning after an overnight fast of at
least 8 h.

The diagnosis of GDM is made when any of
the following plasma glucose values are
exceeded:

• Fasting �92 mg/dl (5.1 mmol/l)
• 1 h �180 mg/dl (10.0 mmol/l)
• 2 h �153 mg/dl (8.5 mmol/l)

Table 5—Testing for type 2 diabetes in
asymptomatic children

Criteria
• Overweight (BMI �85th percentile for

age and sex, weight for height �85th
percentile, or weight �120% of ideal for
height)

Plus any two of the following risk factors:
• Family history of type 2 diabetes in first-

or second-degree relative
• Race/ethnicity (Native American, African

American, Latino, Asian American,
Pacific Islander)

• Signs of insulin resistance or conditions
associated with insulin resistance
(acanthosis nigricans, hypertension,
dyslipidemia, PCOS, or small-for-
gestational-age birth weight)

• Maternal history of diabetes or GDM
during the child’s gestation

Age of initiation: age 10 years or at onset of
puberty, if puberty occurs at a younger
age

Frequency: every 3 years
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Patient Centered Medical Home show
promise in improving outcomes through
coordinated primary care and offer new
opportunities for team-based chronic dis-
ease care (395).

It is clear that optimal diabetes man-
agement requires an organized, system-
atic approach and involvement of a
coordinated team of dedicated health care
professionals working in an environment
where patient-centered high-quality care
is a priority.
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Valle TT, Hämäläinen H, Ilanne-Parikka
P, Keinänen-Kiukaanniemi S, Laakso M,
Louheranta A, Rastas M, Salminen V,
Uusitupa M, Finnish Diabetes Preven-
tion Study Group. Prevention of type 2
diabetes mellitus by changes in lifestyle
among subjects with impaired glucose
tolerance. N Engl J Med 2001;344:
1343–1350

15. Pan XR, Li GW, Hu YH, Wang JX, Yang
WY, An ZX, Hu ZX, Lin J, Xiao JZ, Cao
HB, Liu PA, Jiang XG, Jiang YY, Wang JP,
Zheng H, Zhang H, Bennett PH, Howard
BV. Effects of diet and exercise in pre-
venting NIDDM in people with impaired
glucose tolerance. The Da Qing IGT and
Diabetes Study. Diabetes Care 1997;20:
537–544

16. Buchanan TA, Xiang AH, Peters RK, Kjos
SL, Marroquin A, Goico J, Ochoa C, Tan
S, Berkowitz K, Hodis HN, Azen SP.
Preservation of pancreatic beta-cell
function and prevention of type 2 diabe-
tes by pharmacological treatment of in-
sulin resistance in high-risk hispanic
women. Diabetes 2002;51:2796–2803

17. Chiasson JL, Josse RG, Gomis R,
Hanefeld M, Karasik A, Laakso M,
STOP-NIDDM Trail Research Group.
Acarbose for prevention of type 2 diabe-
tes mellitus: the STOP-NIDDM random-
ised trial. Lancet 2002;359:2072–2077

18. DREAM (Diabetes REduction Assess-
ment with ramipril and rosiglitazone
Medication) Trial Investigators, Gerstein
HC, Yusuf S, Bosch J, Pogue J, Sheridan
P, Dinccag N, Hanefeld M, Hoogwerf B,
Laakso M, Mohan V, Shaw J, Zinman B,
Holman RR. Effect of rosiglitazone on
the frequency of diabetes in patients
with impaired glucose tolerance or im-
paired fasting glucose: a randomised
controlled trial. Lancet 2006;368:1096–

1105
19. Ramachandran A, Snehalatha C, Mary S,

Mukesh B, Bhaskar AD, Vijay V, Indian
Diabetes Prevention Programme (IDPP).
The Indian Diabetes Prevention Pro-
gramme shows that lifestyle modifica-
tion and metformin prevent type 2
diabetes in Asian Indian subjects with
impaired glucose tolerance (IDPP-1).
Diabetologia 2006;49:289–297

20. Johnson SL, Tabaei BP, Herman WH.
The efficacy and cost of alternative strat-
egies for systematic screening for type 2
diabetes in the U.S. population 45–74
years of age. Diabetes Care 2005;
28:307–311

21. Dabelea D, D’Agostino RB Jr, Mayer-Davis
EJ, Pettitt DJ, Imperatore G, Dolan LM,
Pihoker C, Hillier TA, Marcovina SM,
Linder B, Ruggiero AM, Hamman RF,
SEARCH for Diabetes in Youth Study
Group. Testing the accelerator hypothesis:
body size, beta-cell function, and age at
onset of type 1 (autoimmune) diabetes.
Diabetes Care 2006;29:290–294

22. SEARCH for Diabetes in Youth Study
Group, Liese AD, D’Agostino RB Jr,
Hamman RF, Kilgo PD, Lawrence JM,
Liu LL, Loots B, Linder B, Marcovina S,
Rodriguez B, Standiford D, Williams DE.
The burden of diabetes mellitus among
US youth: prevalence estimates from the
SEARCH for Diabetes in Youth Study.
Pediatrics 2006;118:1510–1518

23. American Diabetes Association: Type 2
diabetes in children and adolescents
(Consensus Statement). Diabetes Care
2000;23:381–389

24. Lawrence JM, Contreras R, Chen W,
Sacks DA. Trends in the prevalence of
preexisting diabetes and gestational dia-
betes mellitus among a racially/ethni-
cally diverse population of pregnant
women, 1999–2005. Diabetes Care
2008;31:899–904

25. HAPO Study Cooperative Research
Group, Metzger BE, Lowe LP, Dyer AR,
Trimble ER, Chaovarindr U, Coustan
DR, Hadden DR, McCance DR, Hod M,
McIntyre HD, Oats JJ, Persson B, Rogers
MS, Sacks DA. Hyperglycemia and ad-
verse pregnancy outcomes. N Engl J Med
2008;358:1991–2002

26. International Association of Diabetes
and Pregnancy Study Groups Consensus
Panel, Metzger BE, Gabbe SG, Persson B,
Buchanan TA, Catalano PA, Damm P,
Dyer AR, Leiva A, Hod M, Kitzmiler JL,
Lowe LP, McIntyre HD, Oats JJ, Omori
Y, Schmidt MI. International association
of diabetes and pregnancy study groups
recommendations on the diagnosis and
classification of hyperglycemia in preg-
nancy. Diabetes Care 2010;33:676–682

27. Landon MB, Spong CY, Thom E, Car-
penter MW, Ramin SM, Casey B, Wap-
ner RJ, Varner MW, Rouse DJ, Thorp JM
Jr, Sciscione A, Catalano P, Harper M,

Standards of Medical Care

S48 DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 care.diabetesjournals.org



Saade G, Lain KY, Sorokin Y, Peaceman
AM, Tolosa JE, Anderson GB, Eunice
Kennedy Shriver National Institute of
Child Health and Human Development
Maternal-Fetal Medicine Units Network.
A multicenter, randomized trial of treat-
ment for mild gestational diabetes.
N Engl J Med 2009;361:1339–1348

28. Crowther CA, Hiller JE, Moss JR,
McPhee AJ, Jeffries WS, Robinson JS,
Australian Carbohydrate Intolerance
Study in Pregnant Women (ACHOIS)
Trial Group. Effect of treatment of gesta-
tional diabetes mellitus on pregnancy
outcomes. N Engl J Med 2005;
352:2477–2486

29. Kim C, Newton KM, Knopp RH. Gesta-
tional diabetes and the incidence of type
2 diabetes: a systematic review. Diabetes
Care 2002;25:1862–1868

30. Li G, Zhang P, Wang J, Gregg EW, Yang
W, Gong Q, Li H, Li H, Jiang Y, An Y,
Shuai Y, Zhang B, Zhang J, Thompson
TJ, Gerzoff RB, Roglic G, Hu Y, Bennett
PH. The long-term effect of lifestyle in-
terventions to prevent diabetes in the
China Da Qing Diabetes Prevention
Study: a 20-year follow-up study. Lancet
2008;371:1783–1789

31. Lindström J, Ilanne-Parikka P, Peltonen
M, Aunola S, Eriksson JG, Hemiö K, Hä-
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Holman RR, Egger M, Krähenbühl S,
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H, Collins R, Beevers G, Caulfield M,
Kjeldsen SE, Kristinsson A, McInnes GT,
Mehlsen J, Nieminen M, O’Brien E, Os-
tergren J. Reduction in cardiovascular
events with atorvastatin in 2,532 pa-
tients with type 2 diabetes: Anglo-Scan-
dinavian Cardiac Outcomes Trial–lipid-
lowering arm (ASCOT-LLA). Diabetes
Care 2005;28:1151–1157

220. Knopp RH, d’Emden M, Smilde JG, Pocock
SJ. Efficacy and safety of atorvastatin in the
prevention of cardiovascular end points in
subjects with type 2 diabetes: the Atorvasta-
tin Study for Prevention of Coronary Heart
Disease Endpoints in non-insulin-depen-
dent diabetes mellitus (ASPEN). Diabetes
Care 2006;29:1478–1485

221. Colhoun HM, Betteridge DJ, Durrington
PN, Hitman GA, Neil HA, Livingstone SJ,
Thomason MJ, Mackness MI, Charlton-
Menys V, Fuller JH, CARDS investigators.
Primary prevention of cardiovascular dis-
ease with atorvastatin in type 2 diabetes in
the Collaborative Atorvastatin Diabetes
Study (CARDS): multicentre randomised
placebo-controlled trial. Lancet 2004;364:
685–696

222. Singh IM, Shishehbor MH, Ansell BJ.
High-density lipoprotein as a therapeu-
tic target: a systematic review. JAMA
2007;298:786–798

223. Canner PL, Berge KG, Wenger NK,
Stamler J, Friedman L, Prineas RJ,
Friedewald W. Fifteen year mortality in
Coronary Drug Project patients: long-
term benefit with niacin. J Am Coll Car-
diol 1986;8:1245–1255

224. Rubins HB, Robins SJ, Collins D, Fye CL,
Anderson JW, Elam MB, Faas FH, Lin-
ares E, Schaefer EJ, Schectman G, Wilt
TJ, Wittes J. Gemfibrozil for the second-
ary prevention of coronary heart disease
in men with low levels of high-density
lipoprotein cholesterol. Veterans Affairs
High-Density Lipoprotein Cholesterol
Intervention Trial Study Group. N Engl
J Med 1999;341:410–418

225. Frick MH, Elo O, Haapa K, Heinonen
OP, Heinsalmi P, Helo P, Huttunen JK,
Kaitaniemi P, Koskinen P, Manninen V.

Position Statement

care.diabetesjournals.org DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 S55



Helsinki Heart Study: primary-preven-
tion trial with gemfibrozil in middle-
aged men with dyslipidemia. Safety of
treatment, changes in risk factors, and
incidence of coronary heart disease.
N Engl J Med 1987;317:1237–1245

226. Keech A, Simes RJ, Barter P, Best J, Scott
R, Taskinen MR, Forder P, Pillai A, Davis
T, Glasziou P, Drury P, Kesäniemi YA,
Sullivan D, Hunt D, Colman P, d’Emden
M, Whiting M, Ehnholm C, Laakso M,
FIELD study investigators. Effects of
long-term fenofibrate therapy on cardio-
vascular events in 9795 people with type
2 diabetes mellitus (the FIELD study):
randomised controlled trial. Lancet
2005;366:1849–1861

227. Expert Panel on Detection, Evaluation,
and Treatment of High Blood Choles-
terol in Adults: Executive Summary of
The Third Report of The National Cho-
lesterol Education Program (NCEP) Ex-
pert Panel on Detection, Evaluation,
And Treatment of High Blood Choles-
terol In Adults (Adult Treatment Panel
III). JAMA 2001;285:2486–2497

228. Hayward RA, Hofer TP, Vijan S. Narrative
review: lack of evidence for recommended
low-density lipoprotein treatment targets:
a solvable problem. Ann Intern Med 2006;
145:520–530

229. Cannon CP, Braunwald E, McCabe CH,
Rader DJ, Rouleau JL, Belder R, Joyal SV,
Hill KA, Pfeffer MA, Skene AM, Prava-
statin or Atorvastatin Evaluation and
Infection Therapy-Thrombolysis in
Myocardial Infarction 22 Investigators.
Intensive versus moderate lipid lowering
with statins after acute coronary syn-
dromes. N Engl J Med 2004;350:1495–
1504

230. de Lemos JA, Blazing MA, Wiviott SD,
Lewis EF, Fox KA, White HD, Rouleau
JL, Pedersen TR, Gardner LH, Mukher-
jee R, Ramsey KE, Palmisano J, Bilhei-
mer DW, Pfeffer MA, Califf RM,
Braunwald E, A to Z Investigators. Early
intensive vs a delayed conservative sim-
vastatin strategy in patients with acute
coronary syndromes: phase Z of the A to
Z trial. JAMA 2004;292:1307–1316

231. Nissen SE, Tuzcu EM, Schoenhagen P,
Brown BG, Ganz P, Vogel RA, Crowe T,
Howard G, Cooper CJ, Brodie B, Grines
CL, DeMaria AN, REVERSAL Investiga-
tors. Effect of intensive compared with
moderate lipid-lowering therapy on pro-
gression of coronary atherosclerosis: a
randomized controlled trial. JAMA
2004;291:1071–1080

232. Grundy SM, Cleeman JI, Merz CN,
Brewer HB Jr, Clark LT, Hunninghake
DB, Pasternak RC, Smith SC Jr, Stone
NJ, National Heart, Lung, and Blood In-
stitute, American College of Cardiology
Foundation, American Heart Associa-
tion. Implications of recent clinical trials
for the National Cholesterol Education

Program Adult Treatment Panel III
guidelines. Circulation 2004;110:227–
239

233. Chasman DI, Posada D, Subrahmanyan
L, Cook NR, Stanton VP, Jr, Ridker PM.
Pharmacogenetic study of statin therapy
and cholesterol reduction. JAMA 2004;
291:2821–2827

234. Brunzell JD, Davidson M, Furberg CD,
Goldberg RB, Howard BV, Stein JH, Wit-
ztum JL, American Diabetes Association,
American College of Cardiology Foun-
dation. Lipoprotein management in
patients with cardiometabolic risk: con-
sensus statement from the American Di-
abetes Association and the American
College of Cardiology Foundation. Dia-
betes Care 2008;31:811–822

235. Elam MB, Hunninghake DB, Davis KB,
Garg R, Johnson C, Egan D, Kostis JB,
Sheps DS, Brinton EA. Effect of niacin on
lipid and lipoprotein levels and glycemic
control in patients with diabetes and pe-
ripheral arterial disease: the ADMIT
study: A randomized trial. Arterial Dis-
ease Multiple Intervention Trial. JAMA
2000;284:1263–1270

236. Grundy SM, Vega GL, McGovern ME,
Tulloch BR, Kendall DM, Fitz-Patrick D,
Ganda OP, Rosenson RS, Buse JB, Rob-
ertson DD, Sheehan JP, Diabetes Multi-
center Research Group. Efficacy, safety,
and tolerability of once-daily niacin for
the treatment of dyslipidemia associated
with type 2 diabetes: results of the as-
sessment of diabetes control and evalu-
ation of the efficacy of niaspan trial. Arch
Intern Med 2002;162:1568–1576

237. Jones PH, Davidson MH. Reporting rate
of rhabdomyolysis with fenofibrate �
statin versus gemfibrozil � any statin.
Am J Cardiol 2005;95:120–122

238. ACCORD Study Group, Ginsberg HN,
Elam MB, Lovato LC, Crouse JR 3rd, Le-
iter LA, Linz P, Friedewald WT, Buse JB,
Gerstein HC, Probstfield J, Grimm RH,
Ismail-Beigi F, Bigger JT, Goff DC Jr,
Cushman WC, Simons-Morton DG, By-
ington RP. Effects of combination lipid
therapy in type 2 diabetes mellitus.
N Engl J Med 2010;362:1563–1574

239. Antithrombotic Trialists’ (ATT) Collab-
oration, Baigent C, Blackwell L, Collins
R, Emberson J, Godwin J, Peto R, Buring
J, Hennekens C, Kearney P, Meade T,
Patrono C, Roncaglioni MC, Zanchetti
A. Aspirin in the primary and secondary
prevention of vascular disease: collabo-
rative meta-analysis of individual partic-
ipant data from randomised trials.
Lancet 2009;373:1849–1860

240. Ogawa H, Nakayama M, Morimoto T,
Uemura S, Kanauchi M, Doi N, Jinnou-
chi H, Sugiyama S, Saito Y, Japanese Pri-
mary Prevention of Atherosclerosis With
Aspirin for Diabetes (JPAD) Trial Inves-
tigators. Low-dose aspirin for primary
prevention of atherosclerotic events in

patients with type 2 diabetes: a random-
ized controlled trial. JAMA 2008;300:
2134–2141

241. Belch J, MacCuish A, Campbell I, Cobbe
S, Taylor R, Prescott R, Lee R, Bancroft J,
MacEwan S, Shepherd J, Macfarlane P,
Morris A, Jung R, Kelly C, Connacher A,
Peden N, Jamieson A, Matthews D, Leese
G, McKnight J, O’Brien I, Semple C, Pet-
rie J, Gordon D, Pringle S, MacWalter R.
The prevention of progression of arterial
disease and diabetes (POPADAD) trial:
factorial randomised placebo controlled
trial of aspirin and antioxidants in pa-
tients with diabetes and asymptomatic
peripheral arterial disease. BMJ 2008;
337:a1840

242. Pignone M, Earnshaw S, Tice JA,
Pletcher MJ. Aspirin, statins, or both
drugs for the primary prevention of cor-
onary heart disease events in men: a
cost-utility analysis. Ann Intern Med
2006;144:326–336

243. Pignone M, Alberts MJ, Colwell JA,
Cushman M, Inzucchi SE, Mukherjee D,
Rosenson RS, Williams CD, Wilson PW,
Kirkman MS, American Diabetes Associ-
ation, American Heart Association,
American College of Cardiology Foun-
dation. Aspirin for primary prevention
of cardiovascular events in people with
diabetes: a position statement of the
American Diabetes Association, a scien-
tific statement of the American Heart As-
sociation, and an expert consensus
document of the American College of
Cardiology Foundation. Diabetes Care
2010;33:1395–1402

244. Campbell CL, Smyth S, Montalescot G,
Steinhubl SR. Aspirin dose for the pre-
vention of cardiovascular disease: a sys-
tematic review. JAMA 2007;297:2018–
2024

245. Davì G, Patrono C. Platelet activation
and atherothrombosis. N Engl J Med
2007;357:2482–2494

246. Bhatt DL, Marso SP, Hirsch AT, Ringleb
PA, Hacke W, Topol EJ. Amplified ben-
efit of clopidogrel versus aspirin in pa-
tients with diabetes mellitus. Am J
Cardiol 2002;90:625–628

247. Ranney L, Melvin C, Lux L, McClain E,
Lohr KN. Systematic review: smoking
cessation intervention strategies for
adults and adults in special populations.
Ann Intern Med 2006;145:845–856

248. Scognamiglio R, Negut C, Ramondo A,
Tiengo A, Avogaro A. Detection of coro-
nary artery disease in asymptomatic pa-
tients with type 2 diabetes mellitus. J Am
Coll Cardiol 2006;47:65–71

249. Boden WE, O’Rourke RA, Teo KK, Har-
tigan PM, Maron DJ, Kostuk WJ, Knudt-
son M, Dada M, Casperson P, Harris CL,
Chaitman BR, Shaw L, Gosselin G,
Nawaz S, Title LM, Gau G, Blaustein AS,
Booth DC, Bates ER, Spertus JA, Berman
DS, Mancini GB, Weintraub WS,

Standards of Medical Care

S56 DIABETES CARE, VOLUME 34, SUPPLEMENT 1, JANUARY 2011 care.diabetesjournals.org



COURAGE Trial Research Group. Opti-
mal medical therapy with or without PCI
for stable coronary disease. N Engl J Med
2007;356:1503–1516

250. BARI 2D Study Group, Frye RL, August
P, Brooks MM, Hardison RM, Kelsey SF,
MacGregor JM, Orchard TJ, Chaitman
BR, Genuth SM, Goldberg SH, Hlatky
MA, Jones TL, Molitch ME, Nesto RW,
Sako EY, Sobel BE. A randomized trial of
therapies for type 2 diabetes and coro-
nary artery disease. N Engl J Med 2009;
360:2503–2515

251. Wackers FJ, Chyun DA, Young LH,
Heller GV, Iskandrian AE, Davey JA,
Barrett EJ, Taillefer R, Wittlin SD, Filip-
chuk N, Ratner RE, Inzucchi SE, Detec-
tion of Ischemia in Asymptomatic
Diabetics (DIAD) Investigators. Resolu-
tion of asymptomatic myocardial isch-
emia in patients with type 2 diabetes in
the Detection of Ischemia in Asymptom-
atic Diabetics (DIAD) study. Diabetes
Care 2007;30:2892–2898

252. Young LH, Wackers FJ, Chyun DA, Davey
JA, Barrett EJ, Taillefer R, Heller GV, Iskan-
drian AE, Wittlin SD, Filipchuk N, Ratner
RE, Inzucchi SE, DIAD Investigators. Car-
diac outcomes after screening for asymp-
tomatic coronary artery disease in patients
with type 2 diabetes: the DIAD study: a
randomized controlled trial. JAMA 2009;
301:1547–1555

253. Hadamitzky M, Hein F, Meyer T,
Bischoff B, Martinoff S, Schömig A,
Hausleiter J. Prognostic value of coro-
nary computed tomographic angiogra-
phy in diabetic patients without known
coronary artery disease. Diabetes Care
2010;33:1358–1363

254. Elkeles RS, Godsland IF, Feher MD,
Rubens MB, Roughton M, Nugara F,
Humphries SE, Richmond W, Flather
MD, PREDICT Study Group. Coronary
calcium measurement improves predic-
tion of cardiovascular events in asymp-
tomatic patients with type 2 diabetes:
the PREDICT study. Eur Heart J 2008;
29:2244–2251

255. Choi EK, Chun EJ, Choi SI, Chang
SA, Choi SH, Lim S, Rivera JJ, Nasir K,
Blumenthal RS, Jang HC, Chang HJ.
Assessment of subclinical coronary ath-
erosclerosis in asymptomatic patients with
type 2 diabetes mellitus with single pho-
ton emission computed tomography and
coronary computed tomography angiog-
raphy. Am J Cardiol 2009;104:890–896

256. Braunwald E, Domanski MJ, Fowler SE,
Geller NL, Gersh BJ, Hsia J, Pfeffer MA,
Rice MM, Rosenberg YD, Rouleau JL,
PEACE Trial Investigators. Angiotensin-
converting-enzyme inhibition in stable
coronary artery disease. N Engl J Med
2004;351:2058–2068

257. Telmisartan Randomised AssessmeNt
Study in ACE iNtolerant subjects with
cardiovascular Disease (TRANSCEND)

Investigators, Yusuf S, Teo K, Anderson
C, Pogue J, Dyal L, Copland I, Schu-
macher H, Dagenais G, Sleight P. Effects
of the angiotensin-receptor blocker
telmisartan on cardiovascular events in
high-risk patients intolerant to angioten-
sin-converting enzyme inhibitors: a ran-
domised controlled trial. Lancet 2008;
372:1174–1183

258. Garg JP, Bakris GL. Microalbuminuria:
marker of vascular dysfunction, risk fac-
tor for cardiovascular disease. Vasc Med
2002;7:35–43

259. Klausen K, Borch-Johnsen K, Feldt-Ras-
mussen B, Jensen G, Clausen P,
Scharling H, Appleyard M, Jensen JS.
Very low levels of microalbuminuria are
associated with increased risk of coro-
nary heart disease and death indepen-
dently of renal function, hypertension,
and diabetes. Circulation 2004;110:
32–35

260. Gall MA, Hougaard P, Borch-Johnsen K,
Parving HH. Risk factors for develop-
ment of incipient and overt diabetic ne-
phropathy in patients with non-insulin
dependent diabetes mellitus: prospec-
tive, observational study. BMJ 1997;
314:783–788

261. Ravid M, Lang R, Rachmani R, Lishner
M. Long-term renoprotective effect of
angiotensin-converting enzyme inhibi-
tion in non-insulin-dependent diabetes
mellitus. A 7-year follow-up study. Arch
Intern Med 1996;156:286–289

262. Reichard P, Nilsson BY, Rosenqvist U.
The effect of long-term intensified insu-
lin treatment on the development of mi-
crovascular complications of diabetes
mellitus. N Engl J Med 1993;329:304–
309

263. DCCT: Effect of intensive therapy on the
development and progression of dia-
betic nephropathy in the Diabetes Con-
trol and Complications Trial. The
Diabetes Control and Complications
(DCCT) Research Group. Kidney Int 47:
1703–1720, 1995

264. Lewis EJ, Hunsicker LG, Bain RP, Rohde
RD. The effect of angiotensin-convert-
ing-enzyme inhibition on diabetic ne-
phropathy. The Collaborative Study
Group. N Engl J Med 1993;329:1456–
1462

265. Laffel LM, McGill JB, Gans DJ. The ben-
eficial effect of angiotensin-converting
enzyme inhibition with captopril on di-
abetic nephropathy in normotensive
IDDM patients with microalbuminuria.
North American Microalbuminuria
Study Group. Am J Med 1995;99:497–
504

266. Bakris GL, Williams M, Dworkin L, El-
liott WJ, Epstein M, Toto R, Tuttle K,
Douglas J, Hsueh W, Sowers J. Preserv-
ing renal function in adults with hyper-
tension and diabetes: a consensus
approach. National Kidney Foundation

Hypertension and Diabetes Executive
Committees Working Group. Am J Kid-
ney Dis 2000;36:646–661

267. Remuzzi G, Macia M, Ruggenenti P. Pre-
vention and treatment of diabetic renal
disease in type 2 diabetes: the BENE-
DICT study. J Am Soc Nephrol 2006;17:
S90–S97

268. Bilous R, Chaturvedi N, Sjølie AK, Fuller
J, Klein R, Orchard T, Porta M, Parving
HH. Effect of candesartan on microalbu-
minuria and albumin excretion rate in
diabetes: three randomized trials. Ann
Intern Med 2009;151:11–14

269. Mauer M, Zinman B, Gardiner R, Suissa
S, Sinaiko A, Strand T, Drummond K,
Donnelly S, Goodyer P, Gubler MC,
Klein R. Renal and retinal effects of ena-
lapril and losartan in type 1 diabetes.
N Engl J Med 2009;361:40–51

270. Lewis EJ, Hunsicker LG, Clarke WR,
Berl T, Pohl MA, Lewis JB, Ritz E, Atkins
RC, Rohde R, Raz I, Collaborative Study
Group. Renoprotective effect of the an-
giotensin-receptor antagonist irbesartan
in patients with nephropathy due to type
2 diabetes. N Engl J Med 2001;345:851–
860

271. Brenner BM, Cooper ME, de Zeeuw D,
Keane WF, Mitch WE, Parving HH, Re-
muzzi G, Snapinn SM, Zhang Z, Shahin-
far S, RENAAL Study Investigators.
Effects of losartan on renal and cardio-
vascular outcomes in patients with type
2 diabetes and nephropathy. N Engl
J Med 2001;345:861–869

272. Parving HH, Lehnert H, Bröchner-
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Gestational Diabetes Mellitus
AMERICAN DIABETES ASSOCIATION

DEFINITION, DETECTION,
AND DIAGNOSIS

Definition
Gestational diabetes mellitus (GDM) is
defined as any degree of glucose intoler-
ance with onset or first recognition during
pregnancy (1). The definition applies
whether insulin or only diet modification
is used for treatment and whether or not
the condition persists after pregnancy. It
does not exclude the possibility that un-
recognized glucose intolerance may have
antedated or begun concomitantly with
the pregnancy.

Approximately 7% of all pregnancies
are complicated by GDM, resulting in
more than 200,000 cases annually. The
prevalence may range from 1 to 14% of all
pregnancies, depending on the population
studied and the diagnostic tests employed.

Detection and diagnosis
Risk assessment for GDM should be un-
dertaken at the first prenatal visit. Women
with clinical characteristics consistent
with a high risk of GDM (marked obesity,
personal history of GDM, glycosuria, or a
strong family history of diabetes) should
undergo glucose testing (see below) as
soon as feasible. If they are found not to
have GDM at that initial screening, they
should be retested between 24 and 28
weeks of gestation. Women of average
risk should have testing undertaken at
24–28 weeks of gestation. Low-risk sta-
tus requires no glucose testing, but this
category is limited to those women meet-
ing all of the following characteristics:

● Age �25 years
● Weight normal before pregnancy

● Member of an ethnic group with a low
prevalence of GDM

● No known diabetes in first-degree relatives
● No history of abnormal glucose tolerance
● No history of poor obstetric outcome

A fasting plasma glucose level �126
mg/dl (7.0 mmol/l) or a casual plasma
glucose �200 mg/dl (11.1 mmol/l) meets
the threshold for the diagnosis of diabe-
tes, if confirmed on a subsequent day, and
precludes the need for any glucose chal-
lenge. In the absence of this degree of hy-
perglycemia, evaluation for GDM in women
with average or high-risk characteristics
should follow one of two approaches:

One-step approach: Perform a diagnos-
tic oral glucose tolerance test (OGTT)
without prior plasma or serum glucose
screening. The one-step approach may be
cost-effective in high-risk patients or pop-
ulations (e.g., some Native-American
groups).

Two-step approach: Perform an initial
screening by measuring the plasma or se-
rum glucose concentration 1 h after a
50-g oral glucose load (glucose challenge
test [GCT]) and perform a diagnostic
OGTT on that subset of women exceeding
the glucose threshold value on the GCT.
When the two-step approach is em-
ployed, a glucose threshold value �140
mg/dl (7.8 mmol/l) identifies approxi-
mately 80% of women with GDM, and the
yield is further increased to 90% by using
a cutoff of �130 mg/dl (7.2 mmol/l).

With either approach, the diagnosis
of GDM is based on an OGTT. Diagnostic
criteria for the 100-g OGTT are derived
from the original work of O’Sullivan and

Mahan, modified by Carpenter and Cous-
tan, and are shown in Table 1. Alterna-
tively, the diagnosis can be made using a
75-g glucose load and the glucose thresh-
old values listed for fasting, 1 h, and 2 h
(Table 2); however, this test is not as well
validated for detection of at-risk infants or
mothers as the 100-g OGTT.

OBSTETRIC AND PERINATAL
CONSIDERATIONS — The pres-
ence of fasting hyperglycemia (�105
mg/dl or �5.8 mmol/l) may be associated
with an increase in the risk of intrauterine
fetal death during the last 4–8 weeks of
gestation. Although uncomplicated GDM
with less severe fasting hyperglycemia has
not been associated with increased peri-
natal mortality, GDM of any severity in-
creases the risk of fetal macrosomia.
Neonatal hypoglycemia, jaundice, poly-
cythemia, and hypocalcemia may compli-
cate GDM as well. GDM is associated with
an increased frequency of maternal hy-
pertensive disorders and the need for ce-
sarean delivery. The latter complication
may result from fetal growth disorders
and/or alterations in obstetric manage-
ment due to the knowledge that the
mother has GDM.

Long-term considerations
Women with GDM are at increased risk
for the development of diabetes, usually
type 2, after pregnancy. Obesity and other
factors that promote insulin resistance ap-
pear to enhance the risk of type 2 diabetes
after GDM, while markers of islet cell–
directed autoimmunity are associated
with an increase in the risk of type 1 dia-
betes. Offspring of women with GDM are
at increased risk of obesity, glucose intol-
erance, and diabetes in late adolescence
and young adulthood.

THERAPEUTIC STRATEGIES
DURING PREGNANCY

Monitoring
● Maternal metabolic surveillance should

be directed at detecting hyperglycemia

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

The recommendations in this paper are based on the evidence reviewed in the following publications: Report
of the expert committee on the diagnosis and classification of diabetes mellitus. Diabetes Care 21 (Suppl.
1):S5–S19, 1998; and the Proceedings of the 4th International Workshop-Conference on Gestational Dia-
betes Mellitus. Diabetes Care 21 (Suppl. 2):B1–B167, 1998.

Originally approved 1986. Most recent review/revision, 2000.
Abbreviations: GCT, glucose challenge test; GDM, gestational diabetes mellitus; IFG, impaired fasting

glucose; IGT, impaired glucose tolerance; MNT, medical nutrition therapy; OGTT, oral glucose tolerance
test; SMBG, self-monitoring of blood glucose.

© 2004 by the American Diabetes Association.
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severe enough to increase risks to the
fetus. Daily self-monitoring of blood
glucose (SMBG) appears to be superior
to intermittent office monitoring of
plasma glucose. For women treated
with insulin, limited evidence indicates
that postprandial monitoring is supe-
rior to preprandial monitoring. How-
ever, the success of either approach
depends on the glycemic targets that
are set and achieved.

● Urine glucose monitoring is not useful
in GDM. Urine ketone monitoring may
be useful in detecting insufficient ca-
loric or carbohydrate intake in women
treated with calorie restriction.

● Maternal surveillance should include
blood pressure and urine protein mon-
itoring to detect hypertensive disor-
ders.

● Increased surveillance for pregnancies
at risk for fetal demise is appropriate,
particularly when fasting glucose lev-
els exceed 105 mg/dl (5.8 mmol/l) or
pregnancy progresses past term. The
initiation, frequency, and specific tech-
niques used to assess fetal well-being
will depend on the cumulative risk the
fetus bears from GDM and any other
medical/obstetric conditions present.

● Assessment for asymmetric fetal growth
by ultrasonography, particularly in
early third trimester, may aid in identi-
fying fetuses that can benefit from ma-
ternal insulin therapy (see below).

Management
● All women with GDM should receive

nutritional counseling, by a registered
dietitian when possible, consistent with
the recommendations by the American
Diabetes Association. Individualization
of medical nutrition therapy (MNT) de-

pending on maternal weight and height
is recommended. MNT should include
the provision of adequate calories and
nutrients to meet the needs of preg-
nancy and should be consistent with
the maternal blood glucose goals that
have been established. Noncaloric
sweeteners may be used in moderation.

● For obese women (BMI �30 kg/m2), a
30 –33% calorie restriction (to �25
kcal/kg actual weight per day) has been
shown to reduce hyperglycemia and
plasma triglycerides with no increase in
ketonuria (2). Restriction of carbohy-
drates to 35–40% of calories has been
shown to decrease maternal glucose
levels and improve maternal and fetal
outcomes (3).

● Insulin is the pharmacologic therapy
that has most consistently been shown
to reduce fetal morbidities when added
to MNT. Selection of pregnancies for
insulin therapy can be based on mea-
sures of maternal glycemia with or
without assessment of fetal growth
characteristics. When maternal glucose

levels are used, insulin therapy is rec-
ommended when MNT fails to main-
tain self-monitored glucose at the
following levels:

Fasting plasma glucose
�105 mg/dl (5.8 mmol/l)

or
1-h postprandial plasma glucose

�155 mg/dl (8.6 mmol/l)
or

2-h postprandial plasma glucose
�130 mg/dl (7.2 mmol/l)

● Measurement of the fetal abdominal
circumference early in the third trimes-
ter can identify a large subset of infants
with no excess risk of macrosomia in
the absence of maternal insulin ther-
apy. This approach has been tested pri-
marily in pregnancies with maternal
fasting serum glucose levels �105
mg/dl (5.8 mmol/l).

● Human insulin should be used when
insulin is prescribed, and SMBG should
guide the doses and timing of the insu-
lin regimen. The use of insulin analogs
has not been adequately tested in GDM.

● Oral glucose-lowering agents have gen-
erally not been recommended during
pregnancy. However, one randomized,
unblinded clinical trial compared the
use of insulin and glyburide in women
with GDM who were not able to meet
glycemic goals on MNT (4). Treatment
with either agent resulted in similar
perinatal outcomes. All patients were
beyond the first trimester of pregnancy
at the initiation of therapy. Glyburide is
not FDA approved for the treatment of
GDM and further studies are needed in
a larger patient population to establish
its safety.

Table 1—Diagnosis of GDM with a 100-g
oral glucose load

mg/dl mmol/l

Fasting 95 5.3
1-h 180 10.0
2-h 155 8.6
3-h 140 7.8

Two or more of the venous plasma concentrations
must be met or exceeded for a positive diagnosis.
The test should be done in the morning after an
overnight fast of between 8 and 14 h and after at least
3 days of unrestricted diet (�150 g carbohydrate per
day) and unlimited physical activity. The subject
should remain seated and should not smoke
throughout the test.

Table 2—Diagnosis of GDM with a 75-g
oral glucose load

mg/dl mmol/l

Fasting 95 5.3
1-h 180 10.0
2-h 155 8.6

Two or more of the venous plasma concentrations
must be met or exceeded for a positive diagnosis.
The test should be done in the morning after an
overnight fast of between 8 and 14 h and after at least
3 days of unrestricted diet (� 150 g carbohydrate
per day) and unlimited physical activity. The subject
should remain seated and should not smoke
throughout the test.

Table 3—Criteria for the diagnosis of diabetes mellitus

Normoglycemia IFG and IGT Diabetes mellitus*

FPG �100 mg/dl FPG �100 mg/dl and
�126 mg/dl (IFG)

FPG �126 mg/dl

2-h PG† �140 mg/dl 2-h PG† �140 mg/dl and
�200 mg/dl (IGT)

2-h PG† �200 mg/dl

— — Symptoms of DM and casual
plasma glucose
concentration �200 mg/dl

DM, diabetes mellitus; FPG, fasting plasma glucose; 2-h PG, 2-h postload glucose. *In the absence of
unequivocal hyperglycemia, a diagnosis of diabetes must be confirmed on a subsequent day by any one of the
three methods included in the chart. In clinical settings, the FPG test is greatly preferred because of ease of
administration, convenience, acceptability to patients, and lower cost. Fasting is defined as no calorie intake
for at least 8 h. †This test requires the use of a glucose load containing the equivalent of 75 g anhydrous
glucose dissolved in water.
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● Programs of moderate physical exercise
have been shown to lower maternal
glucose concentrations in women with
GDM. Although the impact of exercise
on neonatal complications awaits rigor-
ous clinical trials, the beneficial glucose-
lowering effects warrant a recommen-
dation that women without medical or
obstetrical contraindications be en-
couraged to start or continue a program
of moderate exercise as a part of treat-
ment for GDM.

● GDM is not of itself an indication for
cesarean delivery or for delivery before
38 completed weeks of gestation. Pro-
longation of gestation past 38 weeks in-
creases the risk of fetal macrosomia
without reducing cesarean rates, so that
delivery during the 38th week is recom-
mended unless obstetric considerations
dictate otherwise.

● Breast-feeding, as always, should be en-
couraged in women with GDM.

LONG-TERM THERAPEUTIC
CONSIDERATIONS — Reclassifica-
tion of maternal glycemic status should be
performed at least 6 weeks after delivery
and according to the guidelines of the
“Report of the Expert Committee on the
Diagnosis and Classification of Diabetes

Mellitus” (5). See Table 3 for diagnostic
criteria. If glucose levels are normal post-
partum, reassessment of glycemia should
be undertaken at a minimum of 3-year
intervals. Women with IFG or IGT in the
postpartum period should be tested for
diabetes annually; these patients should
receive intensive MNT and should be
placed on an individualized exercise pro-
gram because of their very high risk for
development of diabetes. All patients with
prior GDM should be educated regarding
lifestyle modifications that lessen insulin
resistance, including maintenance of nor-
mal body weight through MNT and phys-
ical activity. Medications that worsen
insulin resistance (e.g., glucocorticoids,
nicotinic acid) should be avoided if pos-
sible. Patients should be advised to seek
medical attention if they develop symp-
toms suggestive of hyperglycemia. Educa-
tion should also include the need for
family planning to ensure optimal glyce-
mic regulation from the start of any sub-
sequent pregnancy. Low-dose estrogen-
progestogen oral contraceptives may be
used in women with prior histories of
GDM, as long as no medical contraindi-
cations exist.

Offspring of women with GDM
should be followed closely for the devel-

opment of obesity and/or abnormalities of
glucose tolerance.
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