
been shown to decrease levels of
adiponectin.5 Thus, a combination of
increased TNF-α and decreased
adiponectin leads to severe insulin resis-
tance, which in turn leads to NAFLD.
Various treatments for NAFLD (e.g.,
weight loss or use of drugs such as thia-
zolidinediones) serve to increase
adiponectin levels.5,6

Adams and associates,1 in their dis-
cussion of the inflammatory and fi-
brotic mediators of NAFLD, suggest
that adiponectin promotes liver fibrosis
in NAFLD, but the evidence indicates
that the opposite is true. Some clarifica-
tion seems warranted. 

Pankaj Madan
University College of Medical Sciences
Guru Teg Bahadur Hospital
Delhi, India
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Leon Adams and associates1 provide
an excellent and up-to-date review

of NAFLD in adults,1 but they do not
discuss the condition in children.
Childhood NAFLD has been reported
globally since our first large clinical se-
ries from the Hospital for Sick Chil-
dren in Toronto was published in
2000.2 In part this recent reporting re-
flects the increasing prevalence of obe-
sity in childhood.3,4 NAFLD is typically
diagnosed in children 12–14 years old,
but serious liver disease associated with

NAFLD has been reported in children
as young as 5 years of age.5,6

In adults NAFLD must be differen-
tiated from alcoholic liver disease, but
in children NAFLD must be distin-
guished from various rare metabolic
disorders that cause fatty liver (such as
Wilson disease). The typical child suf-
fers from overnutrition, is asympto-
matic or has vague abdominal pain, and
may have abnormal results on liver bio-
chemistry testing. As in adults, an im-
portant feature of childhood NAFLD is
hyperinsulinemia associated with rela-
tive insulin resistance, as shown by clin-
ical studies using the homeostasis
model of insulin resistance.5 Whether
oxidative damage to the liver is promi-
nent in childhood NAFLD is now be-
ing investigated. 

NAFLD in adults can progress to
cirrhosis with chronic liver failure re-
quiring liver transplantation or to hepa-
tocellular carcinoma, but the long-term
outcome for children with NAFLD is
unknown. Cirrhosis has been reported
in a few children.6 Although simple
steatosis (hepatic fat accumulation
without inflammation and fibrosis) car-
ries a benign prognosis in adults, the
long-term outcome for children with
simple steatosis is uncertain. Current
treatment strategies in NAFLD are
aimed at eliminating or reducing the
risk factors associated with NAFLD:
they involve weight loss and increased
physical activity. Few pediatric data are
available regarding pharmacologic in-
terventions such as vitamin E, ursodiol
and metformin.7-9 Well-designed
prospective studies in children are ur-
gently needed to determine the best
overall medical management. 

Childhood NAFLD may be the he-
patic manifestation of the metabolic

dysregulation leading to type 2 dia-
betes, hypertension and cardiovascular
disease. Given that childhood NAFLD
is highly prevalent — estimated at 3%
to 10% of obese children — we need to
intervene now so as to avoid cirrhosis,
as well as these other diseases, in the
current generation of children. 

Diana Mager
Eve Roberts
Division of Gastroenterology, 
Hepatology and Nutrition

Metabolism Research Program
The Hospital for Sick Children
Toronto, Ont.
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[The authors respond:]

As Pankaj Madan points out,
adiponectin is an insulin-sensitizing

hormone secreted by adipose tissue; its
levels are lower among people with cen-
tral obesity, which is a common charac-
teristic of patients with NAFLD. Our
review1 incorrectly stated that leptin and
adiponectin promote liver fibrogenesis
in animal models, where it should have
stated that leptin and adiponectin affect
fibrogenesis in animal models.

Adiponectin may protect against
NAFLD by multiple mechanisms. In
animal models of NAFLD, adiponectin
supplementation improves hepatic
steatosis by increasing hepatic free fatty
acid oxidation.2 Correspondingly, in hu-
man cross-sectional studies, serum
adiponectin is inversely correlated with
degree of hepatic steatosis.3,4 Further-
more, experimental liver injury and fi-
brosis, which are enhanced in
adiponectin knock-out mice, are ame-
liorated by adiponectin supplementa-
tion.5–7 Consistent with this observation
is the finding that the hepatic expression
of adiponectin is lower among patients
with nonalcoholic steatohepatitis than
among those with steatosis.8 However,
serum adiponectin levels do not appear
to correlate with fibrosis, nor are they
consistently associated with degree of
necroinflammation.3,4 Thus although an
increasing body of evidence from in-
vitro and animal studies supports
the “hepatoprotective” effect of
adiponectin, the exact role in the patho-
genesis of human NAFLD requires fur-
ther investigation and is eagerly awaited.

Diana Mager and Eve Roberts cor-
rectly point out that NAFLD is being
increasingly recognized among chil-
dren. As stated in our article, the preva-
lence of this condition among school
children (4–12 years of age), as detected
by ultrasonography, is 2.6%,9 increas-
ing to 22.5% among obese children.
Unfortunately, space limitations pre-
vented us from discussing this impor-

tant issue further in the original review.
The significance of this common liver
condition among children remains to
be determined, and thus the need for
specific treatment aimed at preventing
progression to cirrhosis is unknown,
particularly as we are unable to accu-
rately identify those who will experi-
ence liver-related complications. Intu-
itively, we might expect a greater risk of
advanced hepatic fibrosis with a longer
duration of “hepatic fat exposure” from
childhood, which would place these
subjects at risk for liver disease later in
life. Clearly, further research on this
important topic is needed. It is impor-
tant, however, to recognize that the
metabolic conditions frequently accom-
panying pediatric (and adult) NAFLD
place these patients at risk of complica-
tions such as cardiovascular disease (and
perhaps cirrhosis), and intervention is
therefore essential. 

Leon A. Adams
Paul Angulo
Keith D. Lindor
Division of Gastroenterology and
Hepatology

Mayo Clinic and College of Medicine
Rochester, Minn.
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Corrections

An error in the recent obituary of
Dr. William Tatlow1 was pointed

out to us, as follows, by Dr. Joseph
Stratford, a long-time friend and col-
league of the late Dr. Tatlow. “[A]ll is
fine until you come to the point where
it says ‘out for his morning job when he
fell.’ [I]t is true that Bill had continued
working, reading EEGs, and he was a
consultant for certain pharmaceutical
companies, so in a sense he did have a
‘job,’ but that morning, out at Hudson,
he was out for his morning jog when he
fell.” We apologize for our mistake.
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The following information was mis-
takenly omitted from a recent arti-

cle.1 Steven Grover has conducted re-
search supported by Pfizer, Bristol-
Myers Squibb, Aventis and AstraZeneca.
He has received consulting fees from
Pfizer and AstraZeneca and speaker
fees from Pfizer, Oryx and Aventis. He
owns stock in Pfizer, Merck, Bristol-
Myers Squibb and Kos.
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