
difficult to assess because most studies are ret-
rospective, lacked systematic follow up or
have involved small numbers of highly select-
ed subjects, but there is mounting evidence
that a few patients with NAFLD may eventu-
ally develop cirrhosis and HepatoCellular Car-
cinoma (HCC). Hepatocellular carcinoma in-
cidence have doubled over the past 2 decades
in the United States1,2, the largest proportional
increase having occurred in HCV-related
HCC. In a significant proportion of cases
(15% to 50%) however, none of the known
etiologic factors of underlying liver disease
could be identified3. Cryptogenic Cirrhosis
(CC) has been estimated to account for 5% to
30% of patients with end-stage liver disease,
and a substantial number of cryptogenic cir-
rhosis may represent the most severe compli-
cation of Non-Alcoholic SteatoHepatitis
(NASH)4. Retrospective, case-control studies
have shown that features suggestive of NASH
are more frequent in HCC complicating cryp-
togenic cirrhosis than in matched HCC pa-
tients with known etiology5-7. Interestingly, the
morphologic findings of fat storage and
necroinflammation that characterize NASH
may no longer be present on histologic exami-
nation when the patient develops cirrhosis5.

In the only prospective cohort study8 so far
available, a surprising finding is the absence
of HCC as a complication of NASH-associat-
ed cirrhosis after a mean follow up of 7 years
(median 5 years). However, a major draw-
back of prospective NASH studies is that
they are too short at present to definitively
exclude late complications. In fact, in a retro-
spective series of 23 cases with criptogenic
cirrhosis complicated by HCC the average
lenght of cirrhosis before the diagnosis of
HCC was 16 years5. 

NASH is tightly associated with insulin re-
sistance and several features of the metabolic
syndrome9. 

291

Abstract. – The natural history of Non Al-
coholic Fatty Liver Disease (NAFLD) is difficult
to assess, but there is mounting evidence that
patients with NAFLD may eventually develop
cirrhosis and hepatocellular carcinoma (HCC).
Retrospective, case-control studies have
shown that features suggestive of Non Alco-
holic SteatoHepatitis (NASH) are more frequent
in HepatoCellular Carcinoma (HCC) complicat-
ing cryptogenic cirrhosis than in matched HCC
patients with known etiology. In the only avail-
able prospective cohort study, there is the ab-
sence of HCC as a complication of NASH-asso-
ciated cirrhosis after a mean follow up of 7
years (median 5 years). However prospective
NASH studies are too short to exclude late
complications. In fact the average lenght of cir-
rhosis before the diagnosis of HCC was 16
years. The prevalence of risk factors associat-
ed with NASH can account for the increasing
incidence of cryptogenic cirrhosis and subse-
quent HCC. Obesity and diabetes per se are
significantly associated with the development
of HCC. In particular diabetes was found to be
a risk factor for HCC independent of age, gen-
der, and race. Chronic hyperinsulinaemia and
insulin-like growth factor 1 (IGF-1) might be in-
volved in hepato-carcinogenesis. Exposure to
physiological insulin concentrations stimulate
proliferation of human and rat hepatoma cell
line. Changes in the expression pattern of IGF-
system components has been observed in pa-
tients with HCC, in human hepatoma cell lines
and in their conditioned culture medium.

Key Words:

Steatosis, Hepatocellular carcinoma, Metabolic syn-
drome.

Introduction

Non-Alcoholic Fatty Liver Disease
(NAFLD) is becoming the most common liver
problem seen in clinical practice in Western
countries. The natural history of NAFLD is
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The spreading of obesity poses millions of
people at risk of developing progressive liver
disease in the next decades. In severe obesity,
the prevalence of liver abnormalities is nearly
the rule10, and unexpected cirrhosis is re-
vealed  in 10% of overweight patients11. Dia-
betes prevalence  is increasing as well12. In
patients with type 2 diabetes, the standard-
ized mortality rates for liver cirrhosis is 2.5
higher than in the general population13. The
rising  prevalence of risk factors associated
with NASH can partially account for the  in-
creasing incidence of cryptogenic cirrhosis
and subsequent HCC. Moreover, obesity and
diabetes per se are significantly associated
with the development of HCC.

A recent American Cancer Society  mor-
tality study involving 9.000.000 US adults
demonstrated that increased body weight is
associated with increased cancer death rate14.
Mortality rate from liver cancer was recently
found to be 5 times higher in subjects with
BMI > 35. In a study conducted among a
large cohort of VA patients with and without
diabetes, the incidence of HCC was more
than 2-fold increased among patients with di-
abetes and was higher among those with a
longer duration of follow-up (more than 10
years) than those with a shorter duration (< 5
years). Diabetes was found to be a risk factor
for HCC independent of age, gender, and
race with a hazard rate of 2.1615.

In consideration of the growing epidemics
of metabolic diseases in western countries, a
small increase in HCC risk due to obesity and
diabetes could translate into a large number
of HCC in the general population.

In general, most cases of HCC are diag-
nosed in patients affected by long-standing
cirrhosis. However, it is not clear whether the
neoplastic process begins during cirrhosis or
starts at earlier stages of liver disease. Hepa-
tocyte hyperplasia can occur in non-cirrhotic
ob/ob mice suggesting that increased hepato-
cyte proliferation relative to apoptosis can oc-
cur also during obesity per se16, possibly as
result of increased oxidative stress17.

Chronic hyperinsulinaemia and insulin-
like growth factor 1 (IGF-1) might be in-
volved in hepato-carcinogenesis18. Insulin
functions as a potent growth factor19, expo-
sure to physiological insulin concentrations20

stimulate proliferation of human and rat he-
patoma cell line.

Changes in the expression pattern of  IGF-
system components, regulating growth
processes21, has been observed in patients
with hepatocellular carcinomas (HCC), in hu-
man hepatoma cell lines and in their condi-
tioned culture medium, as well as in rodent
models of hepatocarcinogenesis. 
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