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ABSTRACT

Background: Diabetes mellitus (DM) is known to be a significant risk factor for pregnancy loss, either through still-
birth or late intrauterine death or as the result of severe congenital malformation. Improved glycemic control and other
advances in care substantially reduced the incidence of pregnancy loss in women with type 1 DM in most countries by
the 1970s. However, because of a greater prevalence of obesity since the 1980s, the emergence of type 2 DM in pregnancy
has become a significant problem. Although more pregnancies now occur in women with type 2 DM than in those with
type 1 DM in many locations, relatively little information has been published about pregnancy loss in type 2 DM.

Objectives: This article examines the prevalence and causes of pregnancy loss in type 1 and type 2 DM and identifies
factors in addition to glycemic control that may influence pregnancy outcome.

Methods: A MEDLINE search was conducted for recent literature on pregnancy loss in DM. Series reporting
>200 pregnancies in type 1 DM and/or >100 pregnancies in type 2 DM were included.

Results: Thirty-four studies were identified (15 in type 1 DM [1997-2007], 19 in type 2 DM [1986-2007]). In type 1
DM, major congenital anomalies now account for ~50% of pregnancy losses, and all-cause perinatal mortality remains
higher than in the general population. Several studies have suggested that the perinatal mortality rate is higher in type
2 DM than in type 1 DM. Factors other than glycemic control probably explain this phenomenon: women with type 2
DM typically are older and more obese, and they come from disadvantaged communities—all risk factors for preg-
nancy loss, particularly late intrauterine death and chorioamnionitis. In some women, type 2 DM may be recognized
for the first time during pregnancy; pregnancies in these women carry the same risks of pregnancy loss as those in
women with established DM.

Conclusions: Demographic changes in the prevalence of obesity suggest that the prevalence of type 2 DM in preg-
nancy will almost certainly increase. Although meticulous glycemic control is undoubtedly important in achieving
good pregnancy outcomes, clinicians should be aware of the multiple risk factors faced by women with DM. (Insulin.
2008;3:167-175) © 2008 Excerpta Medica Inc.
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INTRODUCTION

Before the discovery of insulin, a woman with type 1 diabe-
tes mellitus (DM) had almost no chance of successful deliv-
ery of a healthy baby, and the maternal mortality rate was as
high as 25%.! The maternal mortality rate decreased dra-
matically after the introduction of insulin treatment, but the
rate of pregnancy losses remained high for several decades.!
The predominant cause of pregnancy loss was stillbirth or
late intrauterine death, which accounted for ~70% of losses,
but congenital malformations, birth trauma, and neonatal
complications (eg, severe hypoglycemia and respiratory
distress syndrome) also were contributing factors.! The dra-
matic reduction in perinatal loss achieved in the second half
of the 20th century (before the introduction of innovations
such as glycosylated hemoglobin [A1C] measurement, home
blood glucose monitoring, insulin pumps and pens, insulin
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analogues, continuous blood glucose monitors, and fetal
ultrasonography) is rightly hailed as one of the triumphs of
modern medicine.!

Substantial improvement in perinatal mortality followed
the development of units specializing in the management of
diabetic pregnancy. Key elements for improving outcomes
included close integration of diabetic and obstetric care, strict
control of glycemia (both fasting and postprandial), early
delivery, and advances in neonatology and obstetric practice.!?
The striking relationship between perinatal mortality and
maternal glycemia argues persuasively for the importance
of attaining near-normal glycemia for good pregnancy out-
comes.? However, this has promoted a somewhat “glucocen-
tric” view of diabetic pregnancy—that glucose is all that
matters. As discussed below, it is probable that other factors
also affect pregnancy outcome, particularly in type 2 DM.
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Awareness of type 2 DM as a significant issue in preg-
nancy began with studies from South Africa, Kuwait, Mexico,
and Libya.*” Articles from developed countries did not
appear until the late 1990s, when the increasing prevalence
of obesity was reflected in the rapidly increasing incidence
of type 2 DM in younger people. In many locations, the
number of pregnancies in women with type 2 DM now
exceeds that in women with type 1 DM. Concerns that preg-
nancy losses may be greater in type 2 DM than in type 1 DM
have appeared in the literature.3”

METHODS
This review examines recent literature on pregnancy loss in
DM identified through a MEDLINE search. It includes series
reporting >200 pregnancies in type 1 DM and/or >100 preg-
nancies in type 2 DM. Pregnancy loss is a relatively infre-
quent, stochastic, and largely unpredictable event that occurs
in women with or without diabetes, so there is always statis-
tical uncertainty surrounding published rates. Because the
reliability of estimates increases with sample size, smaller
studies were excluded from the review. Rates of pregnancy
loss are expressed with 95% ClIs. A loss rate of zero still has
a CLY0

Pregnancy losses can occur at various times in pregnancy
and from a number of causes. Major congenital malforma-
tions, for example, can be associated with spontaneous mis-
carriage (rates of which are almost impossible to determine
accurately), elective termination of pregnancy, stillbirth, or
neonatal death. Most studies provided data on perinatal
mortality rates (usually defined as pregnancy loss after
20 weeks’ gestation and up to 1 week post partum), but rela-
tively few studies provided detailed analysis of the causes of
pregnancy loss.

RESULTS

The MEDLINE search identified 34 articles. Fifteen articles
(published between 1997 and 2007) reported >200 pregnan-
cies in women with type 1 DM; 19 articles (published
between 1986 and 2007) reported >100 pregnancies in
women with type 2 DM.

Perinatal Mortality in Type 1 Diabetes Mellitus
Numerous studies from different parts of the world
addressing perinatal mortality in women with type 1 DM
have attested to substantial improvements in perinatal mor-
tality from the 1960s through the 1980s. Since then, the inci-
dence of perinatal mortality seems to have changed little.
Table I lists the findings from the 15 studies published in the
past decade that reported >200 pregnancies in women with
type 1 DM.'-%5 Studies that reported sufficient detail sug-
gested that major congenital malformations accounted for
~54% of pregnancy losses.!*182024 The best results reported
perinatal mortality rates in women with DM that were com-
parable to those in women without DM, but these tended to
be in the series with the smallest numbers and thus had
wide Cls. Most centers reported perinatal mortality rates in
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women with type 1 DM that were 2- to 6-fold higher than in
the local population. An exception was a study from British
Columbia, Canada, in which the background rate was sur-
prisingly high.!® The 95% CIs for all the studies overlapped,
making it difficult to be certain whether true differences
existed between the centers or to determine the cause(s) of
such differences.

The largest series were compiled either from a single cen-
ter over many years, which might have missed important
secular trends, or from several centers over a short time
frame, which might have overlooked important between-
site heterogeneity. Unfortunately, a number of reports either
had no information on glycemic control or presented it in
such a way that comparisons with other series were difficult.
Thus, a critical question remained unresolved: how much of
the apparent between-center variation in perinatal mortality
in type 1 DM could be explained by differences in glycemia?
A number of recent papers emphasize that perinatal mor-
tality is lower in women who attend prepregnancy counsel-
ing and whose pregnancies are planned,'”'%20 although
these attributes are likely to be reflected in better social cir-
cumstances and other healthy life choices as well as better
glycemic control. Factors in addition to glycemia have
important influences on perinatal mortality. Pregnancy out-
comes in the Diabetes Care and Complications Trial also
support this view: women in the conventional and intensive
arms who became pregnant had similar perinatal mortality
rates, despite significantly higher A1C values early in preg-
nancy in the conventional group.?®

Perinotal mortality is lower in women who attend
prepregnancy counseling and whose pregnancies are
planned, dlthough these attributes are likely to be
reflected in better social circumstances and other healthy
life choices as well as better glycemic control.

The background perinatal mortality rate (ie, the rate in
the general population) differed between countries and
between regions within the same country. These differences
reflected factors such as geography and economic develop-
ment, disparities in wealth, the quality and inclusiveness of
the health care system, and the socioeconomic and educa-
tional levels of the population. It is likely that additional
issues specific to DM were operative, but the published data
did not permit detailed analysis.

Successful outcomes in diabetic pregnancy depend on
the combined skill and experience of the diabetic and obstet-
ric teams, good communication and cooperation between
them, and the resources and technologic support available.
Organizational issues are likely to be critical, and it would
be interesting to learn from large multicenter studies, such
as the recently published data from the United Kingdom,?
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Table I. Studies of perinatal mortality that reported >200 pregnancies in women with type 1 diabetes mellitus.

No. of Perinatal Population Increment

Country, Pregnancies Mortality* Perinatal Over General Comment on

Year of Publication (Period) (95% Cl) Mortality* Population Glycemic Control

United Kingdom, 199711 462 (1990-1994)  36.1 (17-55) 8.3 4.3x No data

United States, 200012 395 (1978-1993) 12.6 (4-29) Not stated - A1C improved
over study period

Finland, 200113 954 (1991-1995) 13.6 (7-23) 59 2.3x No data

England, 20024 547 (1995-1999)  43.0 (26-65) 8.4 5.1x No data

Canada, 200215 300 (1989-1999) 6.6 (1-24) 31.0 0.2x 1st Trimester,
mean A1C 7.4%

Scotland, 20034 216 (1997-1999)  27.8 (10-59) 7.6 3.7x No data

France, 20037 289 (2000-2001) 45.0 (24-75) 7.0 6.4x 1st Trimester A1C
>8.0% in 30%

Netherlands, 200418 333 (1999-2000) 28.0 (12-51) 8.0 3.5x 1st Trimester A1C
<7.0% in 75%

Denmark, 200517 240 (1996-2001) 16.7 (5-42) Not stated - At presentation,
mean A1C 7.0%

Denmark, 200420 1218 (1993-1999) 31.0 (22-42) 7.5 4.1x 1st Trimester,
mean A1C 7.4%

United Kingdom, 20052" 389 (1999-2004)  28.3 (14-50)  Not stated = At presentation,
mean A1C 7.4%

Spain, 200622 532 (1984-2004) 16.9 (9-39) Not stated - At presentation,
mean A1C 7.2%

United Kingdom, 200623 1707 (2002-2003) 31.6 (24-41) 8.5 3.7x 1st Trimester A1C
<7.0% in 37%

New Zealand, 200724 338 (1986-2005) 11.8 (3-30) 11.2 1.1x At presentation,
mean A1C 7.6%

Spain, 200825 257 (2000-2004) 19.8 (6-496) Not stated - At presentation,

A1C = glycosylated hemoglobin.
*Expressed per 1000 births.

whether some units consistently perform better than others,
and if so, to explore what organizational deficits underlie
poorer outcomes in some clinics.

Perinatal Mortality in Type 2 Diabetes Mellitus

Studies of perinatal mortality that reported >100 preg-
nancies in women with type 2 DM are presented in Table II,
together with data (where provided) on perinatal mortali-
ty in type 1 DM from the same centers.*7/171921-2527-34 The
studies generally were small (only 7 reported >200 preg-
nancies) and therefore may not be statistically robust, but
they revealed some pertinent findings. First, all the studies
showed that, on average, women with type 2 DM were older
and more obese than women with type 1 DM. Second, peri-
natal mortality rates varied widely, but the rate was gener-
ally higher in women with type 2 DM than in women with
type 1 DM (Figure 1). Third, all the studies that reported
comparative data on A1C measurements in early and late
pregnancy 921222425 gshowed either no difference in glyce-
mic control between pregnancies in type 1 DM and those in

mean A1C 7.1%

type 2 DM, or that glycemic control was better in the latter
group. A recent study of continuous blood glucose monitor-
ing in pregnant women with type 1 or type 2 DM showed
that hyperglycemic excursions were less marked in those
with type 2 DM.%

Newly Recognized Type 2 Diabetes Mellitus

Type 2 DM is a disorder of insidious onset. Thus, most
subjects with type 2 DM will have had it for some time before
diagnosis. It follows that a proportion of pregnant women
will have unrecognized type 2 DM, and this will be most
common in populations with a high background rate of type
2 DM. The American Diabetes Association’s 1991 definition
of gestational diabetes—"diabetes of onset or first recogni-
tion in pregnancy”—thus includes women with unrecog-
nized type 2 DM. This definition is problematic because it
groups together women with widely varying degrees of glu-
cose intolerance and risk. Omori and Jovanovic* suggested
that this definition be revised and that women whose glucose
tolerance tests during pregnancy clearly fulfill the nonpreg-
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Table Il. Studies of perinatal mortality that reported >100 pregnancies in women with type 2 diabetes mellitus, together
with data (where provided) on perinatal mortality in type 1 diabetes mellitus from the same centers.

Country, Diabetes No. of
Year of Publication Type Pregnancies
South Africa, 19864 1 76
2 295
Kuwait, 1990° 2 161
Mexico, 1991¢ 2 118
Libya, 19937 21 988+
United States, 1997278 1 46
2 113
Japan, 199728 1 178
2 244
France, 200317 1 280
2 146
United Kingdom, 2003%° 2 182
Nigeria, 200430 1 78
2 122
Denmark, 2005198 1 240
2 61
South Africa, 20053! 1 172
2 213
United Kingdom, 200532 1 101
2 101
United Kingdom, 200528 1 389
2 146
Australia, 200533 1 81
2 99
Spain, 2006228 1 532
2 93
United Kingdom, 200623 1 1707
2 652
South Africa, 2007348 2 379
New Zealand, 2007248 1 338
2 862+
Spain, 20082°8 1 257
2 147

BMI = body mass index; NR = not recorded.

*Expressed per 1000 births.

TType 1 diabetes mellitus present in 1% of this population.
*Includes newly recognized diabetes mellitus.

§ Studies that included data on glycosylated hemoglobin.

nant diagnostic criteria (fasting blood glucose: >7.0 mmol/L;
2-hour postglucose load: >11.1 mmol/L) be categorized as
such and not as having “gestational diabetes.” Our group
has argued that women with gestational diabetes who still
have diabetes on early (6-week) postpartum testing should
be considered as having “newly recognized diabetes” and
that in most of these women the diabetes is likely to have
antedated the pregnancy. When we examined perinatal mor-
tality rates in women with gestational diabetes and analyzed
separately those with “newly recognized diabetes,” we found
that the latter have the same risk of perinatal mortality as

Mean Age, Mean BM|, Perinatal Mortality*

years kg/m? (95% Cl)
NR NR 77 (29-164)
NR NR 72 (45-107)
NR NR 81 (44-134)
32 29.7 25 (5-72)
32 NR 114 (94-134)
27 22.0 0 (0-77)
34 32.7 35 (10-88)
30 20.3 11 (1-40)
32 22.2 4 (1-22)
NR NR 45 (25-78)
NR NR 41 (15-87)
33 31.1 25 (9-63)

~28 NR 145 (73-238)

~37 NR 180 (112-249)
30 23.0 17 (5-42)
33 29.4 67 (18-159)
31 NR 41 (16-82)
34 NR 28 (10-60)
27 NR 40 (11-98)
32 NR 130 (63-194)
30 26.4 28 (14-50)
34 34.2 62 (28-114)
31 NR 12 (1-67)
33 NR 40 (11-100)
29 288 17 (8-32)
32 28.9 11 (1-60)
30 NR 32 (24-42)
34 NR 32 (20-49)
33 32.8 52 (32-80)
29 25.2 12 (1-30)
88 33.7 33 (22-47)
29 24.0 20 (6-46)
34 33.0 28 (8-69)

women with known type 2 DM (who have similar demo-
graphic and anthropometric features).” In the remainder of
the gestational diabetes population, perinatal mortality rates
did not differ from the background rate.

The magnitude of the problem of previously unrecog-
nized diabetes can be considerable: in our population, about
1 in 7 women with gestational diabetes had newly recog-
nized DM on postpartum testing; from 1986 to 1995, for every
3 women with known type 2 DM, 2 women had newly rec-
ognized type 2 DM. However, this ratio has changed, and in
the decade 1996 to 2005, the proportion in whom type 2 DM
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Figure 1. Perinatal mortality rates in type 1 and type 2 diabetes mellitus (DM) reported from individual centers. The broken

line indicates the line of identity.

was previously unrecognized had decreased, probably reflect-
ing increased awareness among health care professionals of
the importance of diagnosing type 2 DM in young people.?*
Studies in women with type 2 DM that reported sufficient
detail suggested that major congenital malformations account-
ed for ~16% of pregnancy losses—a marked contrast to the
findings in women with type 1 DM. In our population, we
noted significant differences in the causes of pregnancy loss
between type 1 and type 2 DM. In a survey of 1200 pregnan-
cies over a 20-year period (1986-2005), we found that late
intrauterine deaths and stillbirths were relatively infrequent
in women with type 1 DM, in whom the main causes of
pregnancy loss were congenital anomalies (therapeutic
abortion or early neonatal death) or complications of pre-
maturity. More than 90% of stillbirths occurred in wom-
en with known or newly recognized type 2 DM. The still-
births occurred in 2 clusters, with gestation between 22 and
29 weeks or between 35 and 42 weeks (Figure 2). Unexplained
stillbirths and chorioamnionitis were strikingly more prevalent
in women with type 2 DM than in women with type 1 DM.?*

Risk Factors for Perinatal Mortality in
Type 2 Diabetes Mellitus

Obesity and type 2 DM do not affect all sections of society
equally. For various reasons, the poor and the poorly edu-
cated are particularly vulnerable. In urbanized western
societies, this often includes marginalized and deracinated
indigenous communities and migrants from developing
countries. Socioeconomic disadvantage affects pregnancy in

a number of ways. Examples specific to DM include the
tendency for women with type 2 DM to present later to spe-
cialized pregnancy services than women with type 1 DM
and to forego prepregnancy counseling.?!?*

Maternal obesity, poverty, and hyperglycemia are risk fac-
tors for both late intrauterine death and chorioamnionitis.®
In the general population, a higher maternal age is closely
associated with an increased rate of stillbirths.® As noted
previously, the average age of pregnant women with type 2
DM is significantly higher than that of pregnant women with
type 1 DM. The trend in developed countries to delay preg-
nancy also includes women with DM. Over a 20-year period,
we noted an increase in mean maternal age in both type 1 and
type 2 DM.% In addition to a higher risk of stillbirth, later
pregnancy is associated with higher risks of aneuploidy, mul-
tiparous pregnancy, and use of assisted fertility technologies.

Maternal obesity is strongly linked to pregnancy loss.384142
For example, in the study of Kristensen et al,*? the risk of
stillbirth and neonatal death was doubled in women with a
mean prepregnancy body mass index (BMI) >30 kg/m?. In
our population, in which obesity is prevalent (particularly in
the indigenous Maori and migrants from the Pacific Islands),
>70% of women with type 2 DM had a prepregnancy BMI
>30 kg/m?, and a large difference in perinatal mortality was
noted between type 1 and type 2 DM.?* In the studies that
reported >100 pregnancies in women with type 2 DM and also
reported pre- or early-pregnancy maternal BMIs,621:242527-29,34
a striking relationship was observed between maternal BMI
and perinatal mortality rate (Figure 3).
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Figure 2. Timing and causes of pregnancy loss in type 1 and type 2 diabetes mellitus (DM), including newly recognized
DM. Symbols beneath the lower broken line represent terminations of pregnancy at <24 weeks' gestation; sym-
bols above the upper broken line represent early neonatal deaths. The major causes of pregnancy loss in women
with type 1 DM were major congenital malformations and complications of prematurity. In women with type 2
DM, the major causes were late intrauterine death and chorioamnionitis.24 Copyright © 2007 American
Diabetes Association. From Diabetes Care®, Vol. 30, 2007; 2603-2607. Modified with permission from The

American Diabetes Association.

Almost all women with type 2 DM have other features of
the metabolic syndrome; thus, it is no surprise that hyperten-
sion is common in pregnant women with type 2 DM. In our
population, we assessed the prevalence, type, and impact of
hypertension during pregnancy in 100 consecutive singleton
pregnancies in women with type 2 DM and 100 in women
with type 1 DM.*® Nulliparity, poor glycemic control at pre-
sentation, higher blood pressure early in pregnancy, and not
smoking were risk factors for hypertension of similar magni-
tude in both types of DM, and the overall incidence of hyper-
tension in pregnancy was similar in both types (41% in type 2
DM vs 45% in type 1 DM). However, the distribution of sub-
types of hypertension differed: women with type 2 DM had
more chronic hypertension (diagnosed at <20 weeks’ gesta-
tion) but less preeclampsia than women with type 1 DM
(P = 0.028), and of those with chronic hypertension, a higher
proportion of women with type 1 DM developed superim-
posed preeclampsia. Hypertension in pregnancy was strongly
associated with a number of adverse outcomes. However, the
impact was less severe for women with type 2 DM than for
women with type 1 DM for premature delivery (P < 0.005)

and admission to neonatal intensive care units (P < 0.01)
because adverse outcomes were most strongly associated
with preeclampsia, which was less prevalent in type 2 DM.*3

Congential Abnormalities

Women with DM have a 2- to 8-fold increase in the rate
of major congenital defects in the fetus.**#> This association
is thought to be secondary to the teratogenic effect of hyper-
glycemia in early pregnancy. The metabolic insult that causes
malformations impacts most organ systems and has its effect
before the 7th week of gestation—often before the women have
even realized that they are pregnant.

Infants of mothers with DM are not prone to any particu-
lar pattern of structural defects, which supports a nonspe-
cific effect of hyperglycemia on the development of a wide
number of organs and systems. The range of major congeni-
tal malformations that occur is well documented. Cardiac
defects are the most common and occur at approximately
3 to 4 times the rate reported for the general population.
Diabetes has been particularly associated with cardiovis-
ceral and atrioventricular discordance, outflow-tract anoma-
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Figure 3. Relationship between maternal body mass index (before pregnancy or early in pregnancy) and perinatal mortal-
ity rate in studies that reported >100 pregnancies in women with type 2 diabetes mellitus.

lies associated with normally related great arteries and com-
plete forms of atrioventricular septal defects. The association
between DM and cardiovascular malformations is strongest
among infants with multisystem anomalies (typically the
VACTERL cluster—Vertebral anomalies, Anal atresia, Cardiac
defect, Tracheo-Esophageal fistula, Renal abnormalities, and
Limb abnormalities).*® All-cause mortality of infants with
cardiovascular malformations is greater among mothers
with DM than among mothers without DM, reflecting their
generally greater severity.*® Abnormalities of the central
nervous system and genitourinary tract are the next most
prevalent, occurring at 3 to 4 times the rate in the general
population. Limb and spinal defects are less prevalent but
more specifically associated with DM. In particular, caudal
(sacral) agenesis, which accounts for <5% of major anomalies
in diabetic pregnancy, occurs ~50 times more often during
pregnancy in women with DM than in women without DM.#

Several studies that examined glycemic control and birth
defects demonstrated a dose-response effect: the poorer the
periconceptional blood glucose control, the greater was the
risk of congenital defects. However, considerable uncer-
tainty remains over the exact degree of this risk. A recent
review that addressed this issue attempted to calculate the
absolute risk of a major congenital anomaly for any given
degree of glycemia.*® The estimates were based on a total of
only 117 major anomalies that occurred in ~2000 pregnan-
cies in women with mainly type 1 DM. The relationship
between early-presentation A1C values and the risk of major
anomalies was hyperbolic—not linear, and the CIs for risk
were wide. Thus, for an individual, it is difficult to quanti-
tate precisely the risk associated with any given A1C value.

The definition of major congenital anomalies that was used
excluded those identified only by ultrasonography, thus
excluding nonfatal but significant renal disorders such as
renal dysplasia or unilateral renal agenesis, which are increas-
ingly being recognized as common events in maternal DM.#
We need a better understanding of the teratogenic action of
hyperglycemia and when and how it should be assessed. In
women with type 2 DM, the pattern and prevalence of
anomalies is similar to those in women with type 1 DM, indi-
cating that the underlying biologic process is the same in
both types of DM.5051

The incidences of major congenital anomalies in women
with newly recognized type 2 DM are the same as those in
women with known type 2 DM and women with type 1
DM.5%2 In the remainder of the gestational diabetes popu-
lation, congenital malformation rates are similar to those
in the general population. There is a debate in the literature
as to whether maternal obesity itself is associated with an
increased risk of congenital anomalies.’® This may be an
artefact of unrecognized type 2 DM, but additional research
on this topic is required.

Pregnancy losses resulting from severe congenital anoma-
lies now account for a large proportion of total pregnancy
losses, particularly in women with type 1 DM. The incidence
of pregnancy loss due to congenital anomalies has proven
hard to reduce. Prepregnancy counseling primarily aimed at
improving periconceptional glycemic control has been shown
to be effective at reducing the rate of major congenital anoma-
lies, but the success of this approach requires that patients
plan their pregnancies and attend counseling. Sadly, for
many sociologic reasons, those with the poorest glycemic
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control are also the least likely to be adherent to effective
contraception and the most likely to have unplanned preg-
nancies. The problem of major congenital anomalies related
to DM, therefore, is not easily solvable.

CONCLUSIONS

In women with type 1 DM, the perinatal mortality rate
decreased substantially in most western countries by the
early 1980s and has remained stable over the past 25 years.
The decrease in perinatal mortality was achieved predomi-
nantly by a reduction in the number of late intrauterine
deaths and stillbirths. Currently, the major causes of preg-
nancy loss in type 1 DM are major congenital anomalies and
complications of prematurity. Reductions in rates of major
congenital anomalies have been harder to achieve and main-
tain, and it is probably unrealistic, from both biologic and
sociologic perspectives, to believe that these anomalies can
be eliminated completely.
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