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Abstract

There is increasing evidence that fatty liver may be the
most frequent liver disorder in Western countries.
However, the epidemiology of fatty liver is still not ful-
ly understood and there is a clear need of better as-
sessing and defining the potential role of the risk fac-
tors identified by clinical series in the general popula-
tion. This article reviews the available data on the
epidemiology of fatty liver and addresses some impor-
tant questions that should be answered in much need-
ed future research.
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What is fatty liver?

Fatty liver is an accumulation of fat inside the hepato-

cytes exceeding 5% of the weight of the liver; the excess fat

is stored mainly as triglycerides.1 Fatty liver encompasses a

wide spectrum of liver abnormalities, ranging from steatosis

to steatohepatitis and fibrosis.1 While steatosis is usually as-

sociated with a benign prognosis, steatohepatitis and fibrosis

may progress to cirrhosis.1,2 After exclusion of HBV and

HCV infections, which may be associated with fatty liver (in

particular HCV infection), the whole spectrum of abnormal-

ities of fatty liver is currently classified as alcoholic (AFL)

or non-alcoholic (NAFL) fatty liver on the basis of ethanol

intake.2-4 AFL is diagnosed when ethanol intake is greater

than 20 g*day-1 and NAFL when ethanol intake is equal to

or lower than this value (Figure 1). This distinction, based

on the assumption that quantities of ethanol under 20 g*day-1

are not toxic for the liver,2 is of paramount importance, be-

cause there are no clinical signs or histological lesions truly

pathognomonic for AFL or NAFL.1,2 However, the distinc-

tion between AFL and NAFL is arbitrary from many view-

points. In fact, besides the effect of the chosen cut-point of

ethanol intake on the prevalence of AFL and NAFL,2 this
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distinction does not consider the possible coexistence of

metabolic and viral causes of fatty liver1 and the interaction

of alcoholic and metabolic causes in determining the risk of

fatty liver.5 Despite these limitations, a consensus on an op-

erational definition of AFL and NAFL has to be reached by

researchers and clinicians worldwide if we want to be able to

disentangle the natural history of fatty liver.2 As it happens

for all operational definitions, also the definition of AFL and

NAFL may undergo revision as new data accumulates. The

acronyms AFLD and NAFLD – where “D” stands for dis-

ease – have recently been proposed as a replacement for the

AFL and NAFL ones.3,4 However, it is controversial wheth-

er fatty liver should be considered a “disease” owing to its

generally benign prognosis.4 This is why we prefer to use

the acronyms AFL and NAFL in the first steps of clinical di-

agnosis, when fatty liver is most commonly diagnosed by

means of ultrasonography. This technique is reported to

have a sensitivity of 83% and a specificity of 100% for the

diagnosis of fatty liver, defined as the presence of fat in

more than 30% of each hepatic lobule, when a combination

of four parameters is used: 1) diffuse hyperechoic echotex-

ture (“bright liver”), 2) increased liver echotexture compared

with the kidneys, 3) vascular blurring, and, 4) deep attenua-

tion.3 Thus, about two out of ten patients with positive ultra-

sonography will not have fatty liver at biopsy and none of

the patients with negative ultrasonography will have fatty

liver at biopsy. However, only liver biopsy can diagnose fat-

ty liver with certainty and, most important, it is needed for

Figure 1. Ope-

rational defini-

tion of NAFL

and AFL. See

text for details.
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the diagnosis of alcoholic (ASH) and non-alcoholic (NASH)

steatohepatitis.1 These are the stages of AFL and NAFL

characterized by inflammation and fibrosis and may

progress to cirrhosis.1 Due to our limited knowledge of the

natural history of fatty liver, it is controversial whether all

subjects with suspected fatty liver should undergo liver bi-

opsy.6,7 Even if predictors of inflammation and fibrosis have

been identified, especially for patients with NAFL, their di-

agnostic accuracy is not high enough to base the decision of

performing a liver biopsy entirely on them.8

How frequent is fatty liver?

For obvious ethical reasons, liver biopsy cannot be

used in epidemiological studies of liver disease. This

implies that the prevalence and incidence of fatty liver,

and, most importantly, that of ASH and NASH, will re-

main undisclosed in the general population until a non-

invasive method will be available to diagnose liver in-

flammation and fibrosis. While ultrasonography offers a

reasonably accurate alternative to liver biopsy in popu-

lation studies of fatty liver, this technique cannot be

used to define the natural history of fatty liver due to its

inability to assess inflammation and fibrosis. This ex-

plains why the available data on the prevalence of fatty

liver are based on ultrasonography or on autopsy studies

performed in selected populations.9 The prevalence of

NAFL in Western Countries is estimated to be around

20-30%.4 In the population who took part to the Diony-

sos Study in 1991-1992,10 one third of cases of fatty liv-

er can be classified as NAFL according to the current

definition.1,2 Moreover, around 70% of individuals with

increased alanine transaminase levels who underwent to

hepatic ultrasonography had fatty liver (Figure 2).
Much less data are available on AFL prevalence, also

because the cut-point of 20 g*day-1 for ethanol intake

was adopted only recently, and because it is crucial to

adopt correct and reliable methods to calculate daily al-

cohol intake. According to the data collected in the

years 1991-92, during the first part of the Dionysos

Study, when alcohol intake has been measured with a

validated semiquantitative colour-illustrated food ques-

tionnaire,10 the prevalence of AFL in the general popula-

tion was 43% (Figure 2).
For the reasons stated above, the prevalence of ASH

and NASH in the general population is unknown. On the

basis of estimates obtained from selected series, NASH is

expected to affect 2-3% of individuals in the general pop-

ulation.4 Some years ago, by pooling the results of vari-

ous studies and using a cut-point of 30 g*day-1 for etha-

nol consumption, we estimated the prevalence of ASH to

be comprised between 4 and 8% in Western countries.9

No data are available on the incidence of fatty liver. Pre-

liminary results from a 10-year follow-up of a cohort of

individuals who took part to the Dionysos study in 1991-

199210 show that 20% of them developed liver steatosis,

corresponding to an incidence of 2% per year.

Why is fatty liver frequent?

Besides the quantity of ethanol ingested, genetic fac-

tors and other factors such as the pattern of drinking may

explain why not all individuals who consume large quan-

tities of ethanol develop steatohepatitis and fibrosis.11,12 It

is important to bear in mind that the steatogenic effect of

alcohol is substantially increased by the presence of obe-

sity. We evaluated the degree of interaction between obe-

sity and ethanol intake in determining liver steatosis in

the general population.5 A representative sample of Di-

onysos individuals with fatty liver and without viral in-

fection and any drug consumption in the last 6 months,

were stratified in four groups according to body weight

and ethanol consumption: 1) normal-weight teetotalers,

2) obese teetotalers, 3) normal-weight and heavy drinkers

(i.e. drinking more than 60 g*day-1 of ethanol), and 4)

obese and heavy drinkers. As compared to normal-weight

teetotalers, the relative risk of steatosis was 2.8 in nor-

mal-weight heavy drinkers, 4.6 in obese subjects and 5.8

in obese heavy drinkers. Fatty liver was present in 95%

of obese heavy drinkers. Thus, there is an interaction be-

tween obesity and alcohol intake in the general popula-

tion and obesity is stronger than alcohol consumption as

risk factor for liver steatosis. Equally interesting, howev-

er, is the observation that liver steatosis was present in

16% of lean subjects without any ethanol consumption,

suggesting that other factors play a role in determining

the accumulation of lipids in the liver. In addition, this

figure points to the rather high prevalence of steatosis

even in the absence of known risk factors for the condi-

tion. Even if population studies are lacking and are iden-

tified as a research priority,4 NAFL is considered the

most frequent form of liver disease in Western coun-

tries.3,4 However, there is substantial variability from one

country to another. The high prevalence of NAFL in

Western countries is probably due to the contemporary

Figure 2. Percentage of subjects with NAFL and AFL and increased

alanine transaminase level in the Dionysos Study. The chosen cut-po-

int of alcohol intake for the distinction between NAFL and AFL was

20 g*day-1, according to the international criteria.1,2
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epidemics of obesity and associated metabolic complica-

tions. Obesity, type 2 diabetes and hyperlipidemia are

recognized risk factors for NAFL. As reviewed be Angu-

lo,13 the prevalence of obesity in patients with NAFL var-

ies between 30 and 100%, that of type 2 diabetes between

10 and 75%, and that of hyperlipidemia between 20 and

92%. In the Dionysos study, the prevalence of NAFL was

4.6 times higher in obese than in non-obese individuals.5

Insulin resistance is common in obesity and is the hall-

mark of type 2 diabetes.14,15 It is also frequently detected

in patients with NAFL, also in those without obesity and

diabetes.15 Thus, insulin resistance has been proposed as

the minimum common denominator of most cases of

NAFL.3 Insulin resistance, impaired glucose tolerance,

obesity and hyperlipidemia are all elements of the so-

called metabolic syndrome so that NAFL has been pro-

posed as another element of this syndrome. In a recent

study, 18% of normal-weight and 67% of obese subjects

had the metabolic syndrome.15 Eighty-eight percent of the

patients with NASH had the metabolic syndrome as com-

pared to 53% of those with simple steatosis. Even more

interestingly, the metabolic syndrome was a predictor of

liver fibrosis. These and other data suggest that insulin

resistance may be a risk factor for the progression of sim-

ple steatosis to NASH, even if a cause-effect relationship

can be disclosed only by prospective studies. Because the

available data on insulin resistance, the metabolic syn-

drome and NAFL were obtained from selected clinical

series, it is important to test the association of insulin re-

sistance with NAFL in the general population. Obesity,

type 2 diabetes, hyperlipidemia and insulin resistance can

be considered nutritional risk factors in view of their sub-

stantial dependence from nutritional status. However,

contrarily to cardiovascular and metabolic diseases,

which are manifestations of the metabolic syndrome,

there is no epidemiological evidence that dietary habits

may be associated with fatty liver. A high intake of satu-

rated fatty acids and cholesterol and a low intake of poly-

unsaturated fatty acids, fiber, ascorbic acid and toco-

pherol, have been described to be associated with NASH

in a selected series of patients16 but these results need to

be confirmed and possibly extended in larger series.

Conclusion

At present, there is enough evidence to consider fatty

liver, and especially NAFL, the most frequent liver dis-

ease in Western countries. However, our knowledge of

the epidemiology of fatty liver is still rudimentary and

there is a clear need of testing the significance of the risk

factors identified by clinical series in the general popula-

tion. This will allow understanding better what is associ-

ated with fat deposition in the liver, from one end, and

whether this condition is really benign as stated from the

other. The answer to these questions is important and will

certainly keep investigators busy in the years to come.
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