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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.
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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.

DIABETES CARE, VOLUME 29, NUMBER 11, NOVEMBER 2006

Letters
UMBERTO VESPASIANI GENTILUCCI, MD
ANTONIO PICARDI, PHD
PAOLO POZZILLI, MD
From the Department of Internal Medicine and
Hepatology, University Campus Bio-Medico, Rome,
Italy.
Address correspondence to Umberto Vespasiani
Gentilucci, MD, University Campus Bio-Medico,
Via E. Longoni, 83, I-00155 Rome, Italy. E-mail:
u.vespasiani@unicampus.it.
DOI: 10.2337/dc-06-1374
© 2006 by the American Diabetes Association.

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

References
1. Lecube A, Hernandez C, Genesca J, Simo
R: Glucose abnormalities in patients with
hepatitis C virus infection: epidemiology
and pathogenesis. Diabetes Care 29:
1140 –1149, 2006
2. Lecube A, Hernandez C, Genesca J,
Simo R: Proinflammatory cytokines, insulin resistance, and insulin secretion in
chronic hepatitis C patients: a case-control study. Diabetes Care 29:1096 –
1101, 2006
3. Pape GR, Gerlach TJ, Diepolder HM,
Gruner N, Jung M, Santantonio T: Role of
the specific T-cell response for clearance
and control of hepatitis C virus. J Viral
Hepat 6 (Suppl. 1):36 – 40, 1999
4. Sarobe P, Jauregui JI, Lasarte JJ, Garcia N,
Civeira MP, Borras-Cuesta F, Prieto J:
Production of interleukin-2 in response
to synthetic peptides from hepatitis virus E1 protein in patients with chronic
hepatitis C: relationship with the response to interferon treatment. J Hepatol
25:1–9, 1996
5. Cramp ME, Rossol S, Chokshi S, Carucci
P, Williams R, Naoumov NV: Hepatitis C
virus-specific T-cell reactivity during interferon and ribavirin treatment in
chronic hepatitis C. Gastroenterology 118:
346 –355, 2000
6. Romero-Gomez M, Del Mar Viloria M,
Andrade RJ, Salmeron J, Diago M, Fernandez-Rodriguez CM, Corpas R, Cruz
M, Grande L, Vazquez L, Munoz-DeRueda P, Lopez-Serrano P, Gila A, Gutierrez ML, Perez C, Ruiz-Extremera A,
Suarez E, Castillo J: Insulin resistance impairs sustained response rate to peginterferon plus ribavirin in chronic hepatitis C
patients. Gastroenterology 128:636 – 641,
2005
7. D’Souza R, Sabin CA, Foster GR: Insulin
resistance plays a significant role in liver
fibrosis in chronic hepatitis C and in the
response to antiviral therapy. Am J Gastroenterol 100:1509 –1515, 2005

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

W

e thank Gentilucci et al. (1) for
their comments on our articles
(2,3) regarding the pathogenic
mechanisms of diabetes in patients with
hepatitis C virus (HCV) infection. The authors question why an increased T-helper
(Th)1 immune response can be simultaneously the major determinant of insulin
resistance and responsible for a poor response to antiviral treatment. This question is based on the statement that Th1
immunoresponse favors HCV clearance.
However, although a vigorous Th1 response could play an essential role in
spontaneous viral clearance, this is not so
evident after interferon treatment. It
should be noted that in sustained responders, pretreatment intrahepatic
mRNA levels of ␥-interferon and tumor
necrosis factor-␣ were lower than in nonsustained responders (4). In addition, a
lower Th2 response during antiviral treatment (specifically a decrease in interleukin [IL]-10 rather than an increase of
Th1) has been associated with a long-term
virological response (5,6). Tsai et al. (7)
and Eckels et al. (8) demonstrated that in
vitro cytokine responses to recombinant
HCV antigens were confined to IL-4 and
IL-10 and proposed that such Th2 predominance might be conductive to viral
persistence. Furthermore, Masaki et al.
(9) reported that a lower Th1/Th2 ratio
before interferon therapy may favor longterm virological response in patients with
chronic hepatitis C. In addition, activation of naı̈ve B-cells via CD81 has been
involved in the immunological response
triggered by HCV (10). Therefore, the
immune mechanisms involved in the
clearance of HCV after interferon therapy
are complex and are far from being
elucidated.
Low-grade inflammation mediated by
activated innate immunity is an underlying pathogenic mechanism of insulin resistance and type 2 diabetes. Apart from
the impairment of immune response,
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there is a cluster of alterations associated
with insulin resistance such as obesity,
ageing, hypertriglyceridemia, liver esteatosis, and fibrosis; these alterations are
also risk factors for nonresponse to antiviral treatment. It has recently been demonstrated (11) that hyperinsulinemia
blocks the inhibition of HCV virus replication by interferon. Therefore, it seems
that there is a vicious circle in which insulin resistance facilitates the persistence
of HCV and, alternatively, HCV favors insulin resistance.
Altogether, one can depict a complex
scenario in which Th1 response is only
one more of the actors. Future studies are
needed to not only confirm that insulin
resistance and type 2 diabetes are poor
response predictors of antiviral treatment
but also to unravel the mechanisms
involved.
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From the Division of Endocrinology, Diabetes Research Unit, Hospital Universitari Vall d’Hebron,
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