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Is fatty liver indicative of a risk of metabolic syndrome
among non-obese subjects?
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Metabolic syndrome (MetS), a complex of interrelated risk

factors for cardiovascular disease (CVD), includes elevated

fasting plasma glucose (FPG) levels, elevated blood pres-

sure (BP), elevated triglyceride (TG) levels, reduced high-

density lipoprotein cholesterol (HDL-C) levels, and obesity

[1]. Obesity seems to be a central metabolic risk factor

(MetRF) because insulin resistance, which is generally

related to obesity, is a potential pathophysiologic link

among MetRF. In this context, obesity, as measured by

abdominal adiposity and increased waist circumference, is

included as an essential factor for diagnosis of MetS by the

International Diabetes Federation (IDF) and the Japanese

Examination Committee for Criteria of Metabolic Syn-

drome [2, 3]. However MetRF were frequently clustered,

even among non-obese subjects. Subjects with clustering of

MetRF are often insulin-resistant compared with subjects

without clustering of MetRF, even though they were not

obese. Thus, non-obese subjects with a clustering of MetRF

are at increased risk of CVD, as are obese subjects with a

clustering of MetRF, or subjects with MetS. Thus, evalu-

ation of MetRF seems to be important for finding such

individuals.

Recently, Hiraoka et al. reported an association of fatty

liver with MetRF and such insulin-resistance indices as

HOMA-R among non-obese subjects with normal waist

circumference none of whom met the MetS criteria [4].

Blood pressure, serum triglyceride, and HOMA-R levels

were significantly elevated among non-obese subjects with

normal waist circumference and fatty liver compared to

those without (males: 122/78 vs. 120/76 mmHg, 161.5 vs.

105.5 mg/dl, 1.9 vs. 1.3, respectively; females: 120/73 vs.

116/71 mmHg, 115.2 vs. 82.0 mg/dl, 1.7 vs. 1.3, respec-

tively). This result indicated that those with fatty liver were

at risk of clustering of MetRF and, thus, of developing

MetS, even though they were not obese or did not meet the

MetS criteria. Therefore, evaluation of fatty liver, which

can be detected easily by ultrasonography in ordinary

clinical settings, seems to be important for non-obese and

obese individuals.

Furthermore, because the authors excluded those who

regularly drank 20 g or more alcohol per day from their

study population, the fatty liver described in the report

seems to be non-alcoholic fatty liver disease (NAFLD) [4].

Studies of MetS have revealed a J-shaped relationship

between alcohol intake and the risk of MetS [5–7]. Indeed,

light alcohol consumption was actually associated with a

lower risk of MetS [6–8] whereas very heavy alcohol

consumption was associated with a substantial increase in

the risk of MetS [9]. However, the different relationships

between alcohol intake and the risk of clustering of MetRF

might be related to the different obesity of the subjects, i.e.

non-obese versus obese. We recently reported that alcohol

intake by non-obese males with a clustering of MetRF was

significantly higher than by those without, but such dif-

fernce was not observed in obese males [10]. Furthermore,

analysis of non-obese males stratified into the four groups

on the basis of alcohol consumption (none, light (1–139 g/

week), heavy (140–279 g/week), and very heavy (]280 g/

week)) revealed a positive linear association between

amount of alcohol intake and clustering of MetRF [10], i.e.,

increasing alcohol intake seemed to increase the risk of

clustering of MetRF among non-obese Japanese males

whereas non-obese individuals with no or light alcohol
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consumption seemed to be at less risk. However, in the

report by Hiraoka et al., even such individuals who

were not obese, and who did not drink or were light

drinkers, were shown to be more at risk if they had

fatty liver [4].

Fatty liver must also be evaluated precisely for non-

obese individuals with normal waist circumference and

who do not drink or who drink lightly, because it is asso-

ciated with MetRF and insulin resistance. Inclusion of fatty

liver among the criteria for MetS seems to be a challenge in

the future, and seems to be warranted by the report by

Hiraoka et al. [4].
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