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• There are limited data on the risk of hepatocellular cancer (HCC) in
patients with non‐alcoholic fatty liver disease (NAFLD)
• Major risk factors for HCC in the United States include hepatitis C
virus (HCV), heavy alcohol drinking, and hepatitis B virus (HBV)
infection. Recent studies reported the absence of any of these known
major risk factors in a large proportion (20%–40%) of patients with
HCC.

• Coinciding with large increases in metabolic syndrome, the prevalence of
NAFLD in the general population has doubled in the past 2 decades, with
estimates as high as 30%.
• NAFLD is often a nonprogressive hepatic steatosis associated with few, if
any, hepatic complications. However, at least 20%–30% of patients with
NAFLD develop progressive liver disease with necroinflammation and
fibrosis that can result in cirrhosis in 10%–20% of cases.
• NAFLD is the fastest growing cause of cirrhosis in the United States—a
concerning trend given the possible association between NAFLD‐related
cirrhosis and HCC.
• HCC has also been reported to arise in patients with NAFLD in the absence
of cirrhosis

Methods
• We evaluated all patients 18 years or older who had at least 1 visit to any
of the VHA hospitals in the nation between January 1, 2003 and December
31, 2011 for this study.
• Patients were classified as having NAFLD if they had 2 or more elevated
alanine aminotransferase (ALT) values (40 IU/mL for men and 31 IU/mL for
women) in the ambulatory settings and more than 6 months apart, with no
positive serologic testing for HBV (ie, HBV surface antigen) or HCV (ie, HCV
RNA).
• We excluded patients if they had any alcohol‐related ICD‐9 codes or
positive AUDIT‐C scores (4 in men and 3 in women) any time before or
during study follow‐up. We also excluded patients with evidence of rare
chronic hepatitides (eg, hereditary hemochromatosis, primary biliary
cirrhosis, primary sclersoing cholangitis, a‐1 antitrypsin disease, or
autoimmune hepatitis) defined based on ICD‐9 codes.

• Patient Characteristics
• We identified 296,707
patients with NAFLD and
296,707 matched
controls

• HCC developed in 490 patients with NAFLD during 2,382,289 person‐
years (PYs) of follow‐up at an annual incidence rate of 0.21 per 1000
PYs (95% CI, 0.19–0.22 per1000 PYs).

• In the unadjusted analysis, patients with NAFLD had an 8.6‐fold
higher risk of HCC than controls

• In multivariable analyses,NAFLD remained associated with a >7.6‐fold
higher risk of HCC after adjusting for race and features of metabolic
syndrome (adjusted hazard ratio, 7.62; 95% CI, 5.76–10.09)

• We further examined the effect of FIB‐4 score with or without
cirrhosis diagnosis on HCC risk.
• High FIB‐4 in the presence of cirrhosis diagnosis was associated with
the highest HCC risk (13.5 per 1000 PYs) (Table 5).
• The HCC risk was 0.39 per 1000 PYs in patients who had high FIB‐4 in
the absence of cirrhosis diagnosis compared with 0.04 per 1000 PYs in
patients with no cirrhosis and persistently low FIB‐4.

• We also examined the incidence of HCC in NAFLD patients with vs
those without established cirrhosis diagnosis.
• HCC developed at an annual incidence rate of 0.08 per 1000 PYs in
NAFLD patients without cirrhosis (compared with 0.02 per 1000 PYs
incidence rate in the control group without NAFLD).
• In contrast, the annual incidence of HCC was 10.6 per 1000 PYs in
patients with cirrhosis diagnosis.
• Among patients with NAFLD cirrhosis, HCC risk ranged from 1.6 to
23.7 per 1000 PYs based on other demographic characteristics

• A total of 193 HCCs developed in NAFLD patients without evidence of
documented cirrhosis diagnosis during study follow‐up. Based on our
manual EMR review, 98 (50.7% of 193; 20.0% of 490) patients with
HCC had evidence of absence of cirrhosis
• . A total of 62 (32.1% of 193) patients had EMR evidence of cirrhosis;
an additional 20 (10.3% of 193) were classified as having possible
cirrhosis during follow‐up; of the patients with cirrhosis or possible
cirrhosis, 62% had evidence of high FIB‐4 score during follow‐up.
• Cirrhosis status could not be determined in 13 (6.7% of 193) patients.
With the exception of 5, all patients had NAFLD as underlying
etiology; yet NAFLD was mentioned as possible etiology in <15% of
charts.

• The risk of HCC was higher in patients with NAFLD than that
observed in the general clinical population.
• Risk of HCC in most NAFLD patients with cirrhosis was higher than the
currently accepted thresholds for starting HCC surveillance.
• A total of 80% of NAFLD‐related HCC developed in the setting of
underlying cirrhosis.
• The absolute risk of HCC in patients who do not develop cirrhosis is
too low to recommend HCC surveillance.

