
COMMENTS AND
RESPONSES

Intrauterine Growth
Retardation, Insulin
Resistance, and
Nonalcoholic Fatty
Liver Disease in
Children

Response to Fraser et al.

In the comment by Fraser et al. (1) to
our report (2), several issues were
raised that were not settled in our

study. The first problem is the persistence
(into adulthood) of the insulin resistance
generated by intrauterine growth retarda-
tion (defined as small for gestational age
[SGA]) and its potential for nonalcoholic
fatty liver disease (NAFLD). Very-low
birth weight confers an increased suscep-
tibility to insulin resistance and metabolic
diseases in adulthood (3) that are not at-
tributable to body size composition or fat
distribution. In adults born SGA, liver fat
deposition and altered liver function tests
may be part of a central axis of abdominal
obesity. Dual-energy X-ray absorptiom-
etry documented a moderately higher de-
gree of abdominal obesity in young men
born SGA, independently of BMI and
waist-to-hip ratio, associated with an im-
pairment of the insulin-stimulated glyco-
lytic flux and a reduced forearm (muscle)

glucose uptake in the face of normal
whole-body glucose uptake (4). Ectopic
fat accumulation in adults born SGA may
thus derive from an abnormal function of
the adipose tissue—suggested by hypo-
leptinemia—compared with individuals
with normal weight at birth, even after
correction for fat mass, sex, and hyperin-
sulinemia (5).

A second issue is a possible sex differ-
ence in the risk of NAFLD associated with
several variables. On the basis of indirect
evidence, we have previously speculated
that the circulating levels of estrogens
within the physiologic range might be re-
sponsible for a “protective” effect on the
development of steatosis (due to both
NAFLD and, presumably, virus-related
steatosis [6]). This would imply that, sim-
ilar to what happens in cardiovascular
disease, women in the fertile age are more
spared than men from the development of
steatosis and that this protection vanes af-
ter menopause. Whether this also hap-
pens in SGA steatosis and NAFLD
occurring in childhood remains to be de-
termined. The relatively small size in our
cohort does not allow a robust analysis in
relation to sex. Whereas in male subjects,
the association of SGA with NAFLD is
maintained (odds ratio 9.59 [95% CI
2.52–36.52]), the association is no longer
significant in female subjects (4.21
[0.58–30.66]), but �25% of our NAFLD
female subjects were in the postpubertal
age.
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