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With the incidence of obesity rising in
the United States and Europe, the

rate of type 2 diabetes is increasing sig-
nificantly as well. In 2000, investigators re-
ported a 33% increase from 1990 to 1998
in the prevalence of type 2 diabetes, and
a 76% prevalence increase in individuals
aged 30-39 years (Diab. Care 2000:23:1278-
83). Others have estimated
that the majority of pregesta-
tional pregnant diabetic
women (80%-90%) are type 2. 

The rates of obesity and
type 2 diabetes have risen
further since 2000, so much
so that the current pandem-
ic—now often referred to
“diabesity”—has implica-
tions that are more urgent
than ever for obstetrics and
for our goal of optimizing
outcomes for women and
their newborns. Today it is estimated
that 8%-15% of pregnant women have
type 2 diabetes, and if current trends
continue, it will soon be higher. 

Unless we take a more aggressive and
intensive approach to identification and
management—unless we aim for pri-
mary prevention of hyperglycemia-re-
lated complications to the greatest de-
gree possible—a significant number of
our pregnant patients will face compli-
cations and adverse perinatal outcomes
associated with type 2 diabetes. 

We have to focus on the care of these
women with the same diligence that has
been applied to pregnant and nonpregnant
women with type 1 diabetes. For one, we
must be more proactive in promoting pre-
conception care, and in cases in which that
doesn’t happen, we must act early to iden-
tify potentially harmful levels of glycemia. 

We must then strive for as much
glycemic control as possible, because var-
ious levels of improvement can prevent
different anomalies and complications.

Perinatal Outcomes
Compared with type 1 diabetes, there are
relatively few data on the effects of type
2 diabetes on pregnancy outcome. Still,

evidence is mounting that the abnormal
maternal glycemic profiles characteriz-
ing type 2 diabetes are associated with
adverse perinatal outcome, and that im-
provement in glycemic control results in
better perinatal outcomes. 

Investigators have consistently report-
ed significantly higher rates of perinatal

morbidity and mortality in
women with type 2 diabetes
than in the general popula-
tion, and most studies report
a prevalence of congenital
anomalies in the offspring of
women with type 2 diabetes
that is several times higher
than the rate found in the
general population and simi-
lar to the prevalence of con-
genital anomalies associated
with type 1 diabetes. (The
rate of congenital abnormal-

ities contributes significantly, of course, to
overall perinatal mortality.) Other studies
suggest that the rate of congenital anom-
alies in the children of women with type
2 diabetes is twice as high as the rate re-
ported with type 1 diabetes. 

Fetal macrosomia is another major
problem. Most studies report fourfold to
fivefold higher rates of macrosomia in in-
fants of mothers with type 2 diabetes.
Metabolic and respiratory complications
also occur. More specifically, the perina-
tal mortality in women with type 2 dia-
betes has varied from approximately
3.7% in a study done in New Zealand to
18% in research conducted in Canada,
with an overall mean of 7.6% in the 14
studies conducted since 2000. 

The rate of major anomalies in type 2
diabetic women has ranged from 3% in
South Africa to 12.3% in the United
Kingdom with an overall mean of 8% in
the 17 studies conducted since 2000. The
rate of anomalies in the general popula-
tion, as reported in only 6 of the 17 stud-
ies, has ranged from 1.6% to 3.1%. 

The rate of large-for-gestational-age
(LGA) infants in studies addressing type 2
diabetes and published between 1970 and
1980 was 33% (a range of 28%-40%). The

rate reported since 2000 in published stud-
ies is 39% (a range of 30%-45%). The rate
of cesarean section since 2000 is 62% ( J.
Mater. Fetal Med. 2008:21;181-9).

Unfortunately, in the past 4-5 decades,
we have not improved the care of preg-
nant patients with type 2 diabetes. There
has been no significant change in perina-
tal outcomes. Analyses of anomaly rates,
for instance, show no real change since
the 1970s. We have to ask, therefore, what
are we really doing for these patients? 

Part of the problem is that patients are
diagnosed too late. The majority of
women with type 2 diabetes is seen for
the first prenatal visit during or after
organogenesis occurs. We talk with pa-
tients about organogenesis occurring
during the first trimester, but most
anomalies actually occur in the first 4-5
weeks of pregnancy. 

Only a small percentage of type 2 pa-
tients (5%-24%) receive preconception
care, a shortcoming driven partly by the
fact that 50%-60% of pregnancies are un-
planned and partly by our own failures in
the public health and preventive arena.
Moreover, testing for gestational diabetes,
which often uncovers type 2 diabetes,
does not occur until about midpregnancy. 

The other part of the problem could
well be that we are not treating these pa-
tients intensively enough.

Early Detection, Intensive Treatment
We must intensify efforts to educate pa-
tients and physicians about the risks of
type 2 diabetes in pregnancy and the
need to control glucose levels before
pregnancy occurs. 

The benefits of preconception care in
reducing congenital malformations in
the context of diabetes are clear. In a
meta-analysis of studies on preconcep-
tion care in women with diabetes pub-
lished from 1970 to 2000, the pooled rate
for major malformations among a total
of approximately 2,600 offspring was
2.1% in the group that received precon-
ception care compared with 6.5% in the
group that did not receive the care.

Another look at major and minor

anomalies together showed a pooled rate
of 2.4% in the preconception care groups
compared with 7.7% in the women who
did not receive this care. Early first
trimester mean glycosylated hemoglobin
values also were significantly lower in
the women who received preconception
care (QJM 2001:94;435-44). 

Stepping up our promotion of precon-
ception care is a first step toward prima-
ry prevention of diabetes-associated com-
plications, but we also ought to set new
criteria in our practices that stipulate that
patients who are obese or have a previous
history of gestational diabetes will have
fasting plasma glucose tests performed in
conjunction with the first prenatal office
visit or immediately afterward. 

A deliberate methodology for identi-
fying patients early on who are at risk for
type 2 diabetes and testing them prompt-
ly—and not waiting for standard gesta-
tional diabetes testing—will enable us to
impact pregnancy outcomes. 

Neither the American Diabetes Asso-
ciation nor other medical groups have
yet issued guidelines on fasting plasma
glucose testing in early pregnancy, but
this does not mean we shouldn’t pursue
such testing. Currently, for adults
younger than 45 years, the ADA recom-
mends testing to detect prediabetes and
type 2 diabetes in individuals who are
overweight or obese and who have one
more risk factor. Giving birth to a baby
weighing more than 9 pounds or being
diagnosed with gestational diabetes is
considered a risk factor.

Given the stakes for the child as well as
the mother, I do not believe, however, that
we should require both overweight/obe-
sity and previous macrosomia or gesta-
tional diabetes as criteria for testing.

Similarly, I believe that we should low-
er our diagnostic threshold for type 2 di-
abetes in patients who are pregnant.
More than 60% of patients with gesta-
tional diabetes fall into the category of
impaired glucose tolerance (fasting plas-
ma glucose of 100-125 mg/dL). Today
we are calling these patients gestational

MASTER CLASS

How Type 2 Diabetes Complicates Pregnancy

The Diabetes Pandemic
The world is experienc-

ing a diabetes pandem-
ic, with the incidence

projected to double worldwide
over current levels by 2030.
This extraordinary rise in the
rate of diabetes worldwide has
been paralleled by a similarly
rapid rate of increase in the in-
cidence of obesity. Most of the
rise in diabetes rate is occur-

ring in the type 2 category.
As a result of this pandemic in the general popula-

tion, pregnant women also have a high rate of diabetes.
Indeed, some clinics report that as many as 20% or
more of their pregnant patients have diabetes. This pre-
sents an increasing challenge to the practitioner, espe-
cially because these patients present not only with di-

abetes but its associated complications for the mother
and for fetal development and fetal outcome.

If there was ever a time when educating practition-
ers regarding contemporary methods of managing
pregnant patients with diabetes is needed, it is now.
Thus, we have decided to dedicate two issues of our
Master Class series to the management of diabetes in
pregnancy. The first installment, below, addresses how
diabetes affects perinatal outcomes and how we can
work to detect diabetes early and provide intensive
treatment. The second installment, scheduled for the
December issue, will delve into the use of oral antidi-
abetic agents in pregnancy.

Between the two parts of this series will be another
Master Class that addresses another very challenging
public health problem: the novel influenza A(H1N1)
pandemic.

Both topics—diabetes in pregnancy, and influenza in

pregnancy—are extremely high priority and highly
contemporary, and are worthy of significant attention.

For this Master Class, I have invited Oded Langer, M.D,
Ph.D., an internationally recognized expert on diabetes
in pregnancy who has written and lectured extensively
on this subject. Dr. Langer is the Babcock Professor and
chairman of the department of obstetrics and gynecol-
ogy at St. Luke’s–Roosevelt Hospital Center, a universi-
ty hospital of Columbia University in New York. ■

DR. REECE, who specializes in maternal-fetal medicine, is
vice president for medical affairs at the University of
Maryland, Baltimore, as well as the John Z. and Akiko K.
Bowers Distinguished Professor and dean of its school of
medicine. He is chair of the Association of American
Medical Colleges National Colleges of Deans for 2008-
2009. He is a member of the OB.GYN. NEWS editorial
advisory board and the medical editor of this column.
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