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NONALCOHOLIC STEATOHEPATITIS

Together with nonalcoholic fatty liver (NAFL; hepatic

steatosis without presence of significant inflammation),

nonalcoholic steatohepatitis (NASH; a more serious form

of hepatic steatosis associated with hepatic inflamma-

tion) represents a spectrum of liver pathology that resem-

bles alcohol-induced fatty liver damage but occurs in

patients with no history of extreme alcohol consumption

(i.e., nonalcoholic fatty liver disease [NAFLD]). NAFLD is

strongly associated with obesity and the metabolic syn-

drome and is becoming similarly epidemic.1 The main

causes for NAFLD are probably excess calorie intake from

glucose or fructose and saturated fatty acids in combina-

tion with a lack of exercise and physical activity.2,3 In the

United States, studies report a prevalence rate of NAFLD

up to 25% with biopsy- or aminotransferase-based

examinations, indicating a NASH prevalence rate of 3%

to 8% (around 25% of those patients with NAFLD).4-6

Globally, the NAFLD prevalence rate is estimated to be

around 25%, with up to 70% of patients with NAFLD

affected by NASH.1 However, because biopsy-based

studies are problematic and noninvasive tests that reliably

differentiate NASH from NAFLD are not established, it is

not possible to assess the true prevalence and incidence

rates. One study with a limited patient number using liv-

er biopsy samples estimates that liver cirrhosis develops

in about 25% of patients with NASH, suggesting that

1.5% to 2% of the US population suffers from cirrhosis

caused by NAFLD (which is twice as high as cirrhosis

related to chronic hepatitis C virus [HCV]).5 Thus, NASH

also is predicted to become the leading indication for

liver transplantation, surpassing chronic HCV in the near
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future.5 Finally, the overall long-term mortality rate of

34% to 69% in Western patients with NAFLD (including

patients with cirrhosis and/or liver cancer) in a 15-year

follow-up is higher than in the general population of the

same age and sex.7

HEPATOCELLULAR CARCINOMA

HCC, the most common primary liver cancer, is currently

considered the fifth most common cancer and the third

leading cause of cancer-related death in the United

States.8 Its annual incidence (which is virtually identical to

its mortality, underscoring the high case fatality rate) was

at least 6 per 100,000 in the United States in 2010.8,9

Currently, HCV is the most common risk factor for HCC

within the Western countries, accounting for 30% to 50%

of all cases, followed by alcohol-related liver disease (10%-

20%) and hepatitis B (10%-15%).10 HCC related to cryp-

togenic liver disease accounts for another 15% to 50% of

HCC cases in the United States.10 NAFLD and NASH as

increasingly recognized risk factors of HCC also have been

proposed as underlying causes of many cases of crypto-

genic cirrhosis (thus, the true prevalence rates of NAFLD/

NASH-related HCC might be underestimated in many stud-

ies) and are discussed in the following section.

HCC IN NASH

The development and epidemiology of NAFLD/NASH-

associated HCC is depicted in Figure 1 demonstrating that

patients with NAFLD/NASH are at an increased risk for

HCC. In a 16-year follow-up study, the standardized inci-

dence ratio of HCC in patients with NAFLD/NASH was

4.4.5 Consistently, the prevalence of HCC related to

NAFLD/NASH is increasing worldwide; however, studies

report different prevalence rates ranging between 4% and

22% in Western countries as reviewed by Michelotti et al.5

(Table 1). In another population-based study in the United

States, NAFLD accounted for 59% of HCC cases, with a

cumulative incidence rate of 0.3% over a 6-year follow-

up.11 For NASH, the annual incidence rate in a recent glob-

al meta-analysis was 5.3 per 1000 person-years.1 The mor-

tality rates for HCC range from 0.25% to 2.3% over 8.3

and 13.7 years of follow-up, respectively.7 Thus, NAFLD/

NASH-associated HCC is the leading cause of obesity-

related cancer deaths in middle-aged men in the United

States.5 The lower prevalences in Asia might reflect the

FIG 1 Pathogenesis and epidemiology of NAFLD/NASH-related HCC. Prevalence rates are given for the population of the United States.
HCC prevalence rates are related to patients with NAFLD/NASH (see Table 1). The long arrow indicates that HCC also can develop in
patients with NAFLD/NASH who do not have cirrhosis.

TABLE 1. EPIDEMIOLOGY OF NAFLD/NASH-ASSOCI-

ATED HCC

Study (year) Country

Patients

with HCC, n

HCC Caused by

NAFLD/NASH, %

Gonçalves et al.

(2013)14

Brazil 1,516 4

Yang et al. (2012)15 United States 47 11

Tokushige et al.

(2011)16

Japan 14,530 2

Hucke et al. (2011)17 Austria 850 5

Ertle et al. (2011)12 Germany 162 22

Kawada et al. (2009)18 Japan 1,168 1

Malik et al. (2009)19 United States 447 4

Guzman et al. (2008)20 United States 50 10

Marrero et al. (2002)21 United States 105 13

Adapted with permission from Nature Reviews Gastroenterology &

Hepatology.5 Copyright 2013, Macmillan Publishers.
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fact that viral hepatitis remains endemic in those countries,

causing the majority of HCC cases. Some studies also sys-

tematically ignore NAFLD/NASH-related HCC cases

because they attribute HCC to cryptogenic cirrhosis. Thus,

the exact burden of HCC associated with NAFLD/NASH

remains uncertain, but it seems clear that NAFLD and

NASH are going to be the most common underlying causa-

tive risk factors for HCC globally, surpassing viral or

alcohol-related cirrhosis in the future.1,7 However, etiologi-

cal risk factors cannot be regarded separately because they

might also affect the risk for HCC in other liver diseases.

For example, in chronic HCV, the risk for HCC is up to 3-

fold higher in patients with coincident steatosis hepatis/

NAFL than in those without. Opposite trends have been

reported for steatosis hepatis/NAFL and HCC risk in

patients with chronic hepatitis B.5 As expected, the HCC

risk in patients with NAFLD depends on the severity of the

underlying liver condition. Patients with NASH seem to

have a much higher risk for HCC than individuals with sim-

ple steatosis hepatic/NAFL, with NASH itself as important

risk factor.5,11 Advanced fibrosis has been reported to

increase the risk for HCC up to 25-fold.5 Finally, individuals

with NAFLD/NASH and cirrhosis have the highest risk for

HCC up to 13% over 3 years compared with 0% to 3%

over one to two decades in NAFLD cohorts without cirrho-

sis.5,10 Thus, cirrhosis increases the risk but is clearly not

required for HCC development during NAFLD.5,12 Only

approximately 45% to 50% of patients with NASH-

associated HCC exhibit cirrhosis.11,12 Risk factors for HCC

development in NASH are type 2 diabetes mellitus,13 which

is also a predictor of mortality in NASH and HCV,11 where-

as age or sex do not seem to affect HCC risk. In a large

population-based study, alcohol consumption was also

identified as a risk factor for HCC in NASH.8 These findings

suggest that NAFLD should no longer be seen as exclusion

diagnosis but should be recognized as an entity based on

metabolic injury to the liver. NAFLD can be present in paral-

lel to other liver diseases, including HCV and significant

alcohol consumption. Thus, when assessing HCC risk, mul-

tiple risk factors because of underlying causes of liver dis-

ease have to be considered.

SUMMARY

NAFLD and subsequently NASH affect a large propor-

tion of the Western population, and their incidences and

prevalences are increasing to epidemic proportions

worldwide. Especially, but not only, because of cirrhosis,

NAFLD/NASH increases the risk for liver cancer, a disease

with poor clinical outcomes and limited therapeutic

options. Consistently, the incidence and prevalence of

HCC are also increasing. HCC is now a leading cause of

obesity-related cancer deaths, and NAFLD and NASH are

predicted to be the most common underlying etiological

risk factors for HCC and liver transplantation in the

future.
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12) Ertle J, Dechêne A, Sowa J-P, Penndorf V, Herzer K, Kaiser G, et al.

Non-alcoholic fatty liver disease progresses to hepatocellular carcino-

ma in the absence of apparent cirrhosis. Int J Cancer 2011;128:

2436-2443.

13) Vernon G, Baranova A, Younossi ZM. Systematic review: the epide-

miology and natural history of non-alcoholic fatty liver disease and

non-alcoholic steatohepatitis in adults. Aliment Pharmacol Ther

2011;34:274-285.
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