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decay in (Hstart ⫺ Ht). However, this “inverted” decay is likely to be due to subtracting Ht from a constant value. His
expression for Ht is an absolute A1C
value, not a change in A1C. An initial
value, Gs, has been specified for Gt, and
hence an initial value is implicit in his
calculations. Subtracting Ht from a constant would not be expected to give a valid
A1C estimate.
To verify this conclusion, we simulated a patient with a constant glucose
level followed by an exponential decay
upon admission to the hospital. During
the preadmission time period, the simulated A1C reached a steady state under the
constant glucose conditions, which
avoided any ambiguity over the initial
value (Hstart) of A1C. In this simulation,
the decay rates of Ht then varied in the
same way as those for the glucose data, as
would be intuitively expected. The use of
two initial values by Treviño, one for H
and one for G, appears to have led to the
anomalous result previously reported,
rather than any inherent defect in the
weighted-average relationship proposed
by Tahara and Shima.
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Is Pregnancy
Outcome Worse in
Type 2 Than in Type
1 Diabetic Women?

M

ost research on pregestational diabetes has focused on type 1 diabetes, and surprisingly little
knowledge exists concerning outcomes of
pregnancies of women with type 2 diabetes. A dearth of published data suggest
outcomes similar to those of type 1 diabetic women (1,2), although recent studies report poorer outcomes in women
with type 2 diabetes (3–7).
We retrospectively compared maternal and perinatal outcomes of 93 consecutive singleton pregnancies in women

with type 2 diabetes and 532 consecutive
singleton pregnancies in women with
type 1 diabetes referred to the Diabetes
and Pregnancy Unit at University Hospital La Paz from 1984 to 2004.
Women with type 2 diabetes were
significantly older ([means ⫾ SD] 31.8 ⫾
5.5 vs. 29.4 ⫾ 4.7 years, P ⬍ 0.001), were
more frequently obese (45.2 vs. 9%, P ⬍
0.001), and had a shorter duration of diabetes (5.7 ⫾ 6 vs. 11.8 ⫾ 7.1 years, P ⬍
0.001). The rate of preconceptional care
(16.1 vs. 22.6%, P ⫽ 0.175) and gestational age at first visit (12.1 ⫾ 6.8 vs.
11.5 ⫾ 6.9 weeks’ gestation, P ⫽ 0.529)
did not differ between type 2 and type 1
diabetic women. Maternal and perinatal
outcomes are shown in Table 1. Insulin
requirements and HbA1c (A1C) were
lower during all three trimesters of preg-

Table 1—Maternal and perinatal outcomes

n*
Prepregnancy BMI (kg/m2)
Maternal weight gain during
pregnancy (kg)
Glycemic control during pregnancy
A1C at admission (%)
A1C second trimester (%)
A1C third trimester (%)
Insulin requirements
First trimester (units/kg)
Second trimester (units/kg)
Third trimester (units/kg)
Pregnancy-induced hypertension
Preeclampsia
Caesarean delivery
Gestational age (weeks of
gestation)
Preterm delivery
Birth weight (g)
Birth weight ratio
Large for gestational age
Small for gestational age
Perinatal mortality
Major congenital malformations
Neonatal hypoglycemia
Neonatal hyperbilirrubinemia
Neonatal hypocalcemia
Birth trauma
Neonatal sepsis
Neonatal polycythemia
Neonatal respiratory distress
syndrome

Type 2
diabetes

Type 1
diabetes

P

93
28.9 ⫾ 6.5
11.7 ⫾ 5.0

532
23.3 ⫾ 3.1
13.7 ⫾ 4.2

⬍0.001
⬍0.001

6.4 ⫾ 1.19
5.8 ⫾ 0.84
5.8 ⫾ 0.76

7.2 ⫾ 1.19
6.3 ⫾ 0.9
6.2 ⫾ 0.8

⬍0.001†
⬍0.001†
0.001†

0.38 ⫾ 0.19
0.48 ⫾ 0.23
0.62 ⫾ 0.31
18 (19.4)
6 (6.5)
41 (44.1)
37.1 ⫾ 1.6

0.68 ⫾ 0.18
0.76 ⫾ 0.21
0.93 ⫾ 0.26
82 (15.4)
17 (3.2)
298 (56)
36.7 ⫾ 1.7

⬍0.001†
⬍0.001†
⬍0.001†
0.358
0.134
0.032
0.018

28 (30.4)
3,182 ⫾ 623
1.09 ⫾ 0.2
22 (23.9)
3 (3.3)
1 (1.1)
6 (6.5)
24 (26.1)
34 (37)
4 (4.3)
7 (7.6)
9 (9.8)
14 (15.2)
7 (7.6)

186 (35.4)
3,243 ⫾ 606
1.13 ⫾ 0.18
187 (35.6)
5 (1)
9 (1.7)
25 (4.7)
172 (32.8)
223 (42.5)
30 (5.7)
29 (5.5)
55 (10.5)
71 (13.5)
95 (18.1)

0.406
0.375
0.019
0.032
0.100
1.000
0.442
0.226
0.359
0.805
0.467
1.000
0.626
0.010

Data are means ⫾ SD or n (%) unless otherwise indicated. *In the case of stillbirths (one in type 2 and seven
in type 1 diabetes), no perinatal data other than the presence of major congenital malformations was
analyzed; †adjusted for multiplicity.
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nancy in type 2 diabetic women. Maternal
weight gain and the rate of caesarean deliveries were lower in type 2 diabetes.
Gestational age at birth was significantly
higher and the rate of large infants for gestational age lower in infants of women
with type 2 diabetes. The rates of perinatal
mortality and major congenital malformations were comparable in both groups.
First-trimester A1C in type 2 and type 1
diabetic mothers with perinatal mortality
was 9.9 and 8.1 ⫾ 1.2%, respectively.
Among pregnancies complicated by major congenital malformations, firsttrimester A1C was ⬎7% in 84% of
women with type 1 diabetes and only in
one woman (16.7%) with type 2 diabetes
(P ⫽ 0.006). Neonatal distress respiratory
syndrome was more frequent in infants of
mothers with type 1 diabetes.
In our study, pregnancy outcomes in
type 2 diabetic women were, if anything,
similar to those with type 1 diabetes. In
fact, women with type 2 diabetes had
lower rates of large infants for gestational
age, neonatal respiratory distress syndrome, and caesarean delivery.
As in some of the studies available, we
found no significant differences in perinatal mortality or major congenital malformations between women with type 2 and
type 1 diabetes (1–2). However, the results of five recent publications (3–7) suggest that type 2 diabetes could even
represent a higher risk of perinatal mortality or congenital malformations than
that conferred by type 1 diabetes. Similar
rates of preconceptional care in women
with type 1 and type 2 diabetes in our
study could explain this discrepancy, as
could the fact that gestational age at first
visit to the clinic was comparable in both
type 1 and type 2 diabetic women who
did not undergo preconceptional care.
In our study, congenital malformations in type 2 diabetes were not related to
poor first-trimester metabolic control in
most cases. The concurrence in women
with type 2 diabetes of factors other than
glycemic control, such as obesity and
older age, may account for this finding
(8).
In conclusion, our study shows that
pregnancy outcomes in type 2 diabetes
are better than in type 1 diabetes when
type 2 diabetic women receive as much
intensified medical treatment during preconception and pregnancy as that given to
type 1 diabetic women.
NATALIA HILLMAN, MD
LUCRECIA HERRANZ, MD, PHD
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COMMENTS AND
RESPONSES

Glucose
Abnormalities in
Patients With
Hepatitis C Virus
Infection:
Epidemiology and
Pathogenesis
Response to Lecube et al.

W

e read with great interest the review article by Lecube et al. (1)
on the pathogenic factors specifically linking hepatitis C virus (HCV) infection and glucose abnormalities. After
analyzing the different mechanisms by
which HCV is thought to contribute to the
development of type 2 diabetes, Lecube et
al. focus their attention on the role of
proinflammatory cytokines, in particular
tumor necrosis factor (TNF)-␣ and interleukin-6. They suggest that the activation
of the TNF-␣ system in HCV-infected patients, which has been directly related to
insulin resistance in their recent study (2),
could be related to the T-helper (Th)1 immune response observed in the course of
HCV infection. Accordingly, as shown in
Fig. 1 of their review article, the activation
of the TNF-␣ system following the Th1
immune-mediated response is central to
the pathogenesis of both liver fibrosis and
insulin resistance associated with HCV
infection.
However, an apparent paradox is
raised by an attempt to fit such interpretation with well-acquired data and the
most recent evidence from literature. Indeed, a vigorous Th1 cytokine response
has been classically observed in patients
who clear their HCV infection, either
spontaneously (3) or in response to antiviral treatment (4,5). By contrast, recent
studies have demonstrated that insulin resistance is independently associated with
a poor response to antiviral therapy in
HCV patients (6,7), consistent with previous observations on the lower success
rate of interferon alone or interferon plus
ribavirin in obese and diabetic patients.
Therefore, it is difficult to understand
how an increased Th1 immune response,
which is protective in relation to viral
clearance, can be, at the same time, the
major determinant of insulin resistance
and responsible for a poor response to antiviral treatment.
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