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Abstract: A frequency evaluation of diseases associated with steatohepatitis in 
order to propose including non-alcoholic steatohepatitis (NASH) among the 

definition criteria for the metabolic syndrome. A screening study has been carried 

out including patients who had been admitted for 2 months to the Astra Medical 

Clinic within the Clinic Emergency Hospital in Braşov. The study included 59 

patients diagnosed with non-alcoholoc steatohepatitis (29 women and 30 men) 

between 40 - 80 of age. These preliminary results lead us to the idea that non-

alcoholic steatohepatitis might be another definition criterion for the metabolic 

syndrome. 
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1. Introduction 

 

There is a growing concern for 

nonalcoholic fatty liver disease (NAFLD) in 

clinical hepatology. A recent survey 

indicates that NAFLD may account for 

approximately 80% of cases with elevated 

liver enzyme levels in the American 

population, and that 1 in 4 or 5 American 

adults actually has NAFLD [5], [8]. 

Although in most cases fatty liver does not 

progress to more severe liver diseases, 

approximately 20% to 30% of patients have 

histologic signs of fibrosis and 

necroinflammation, indicating the presence 

of non-alcoholic steatohepatitis (NASH) [2], 

[6], [17], [20]. 

These patients are at higher risk of 

developing cirrhosis, [19] terminal liver 

failure, [19] and hepatocellular carcinoma [4].  

NAFLD is mainly associated with 

obesity, [15], [25] diabetes, [2], [15], 

[20] hyperdyslipemia, [2], [6], [13], [16] 

and insulin resistance, [16], [22] which 

are the main features of the recently 

characterized metabolic syndrome [1]. 

Only recently, the Third Report of the 

National Cholesterol Education Expert 

Panel on Detection, Evaluation, and 

Treatment of High Blood Cholesterol in 

Adults (Adult Treatment Panel III 

[ATPIII]) [7] has provided a working 

definition of the metabolic syndrome, 

based on a combination of 5 categorical 

and discrete risk factors (central obesity, 

hypertension, hypertriglyceridemia, low 

levels of high-density lipoprotein [HDL]-

cholesterol, and hyperglycemia), derived 

from the guidelines of the International 

Societies or the statements of World 

Health Organization [1], [7], [10]. 
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The metabolic syndrome is highly 

prevalent in the general population 

(approximately 22%), with differences in 

relation to race, gender, and age [9]. The 

aim of the present report is 2-fold:  

(1) to measure the prevalence of the 

metabolic syndrome, based on predefined 

ATPIII criteria, in a large series of NAFLD 

patients without overt diabetes; and (2) to 

verify whether the presence of multiple 

metabolic disorders, as in the case of 

metabolic syndrome, carries a higher risk 

of the potentially progressive NASH. 

 

2. Materials and Methods 

 

In the period from September 2008 to 

December 2008 101 NAFLD patients 

without a previous diagnosis of diabetes 

mellitus were consecutively observed. 

Patients had either been referred to a liver 

unit for a comprehensive assessment of a 

previously detected liver disease or were 

found to have elevated aminotransferase 

levels during a screening of patients 

attending a unit for metabolic diseases for 

a weight-reducing program. All cases had 

chronic hypertransaminasemia (alanine 

aminotransferases  [ALT] > 1.5X upper 

normal values for 3 months or more), 

negative hepatitis B and C viral markers, 

absence of autoantibodies indicative of 

autoimmune hepatitis or celiac disease, and 

negative or negligible alcohol consumption 

(<140 g/wk). Alcohol abuse was also 

excluded by interviewing patients’ 

relatives. 

All cases underwent a complete clinical, 

anthropometric, and laboratory 

investigation  and an ultrasound scan of the 

liver. Brightness and posterior attenuation 

were considered indices of the extent of 

fatty infiltration and fibrosis [23]. 

The five components of the metabolic 

syndrome were available in all patients, 

and subjects having three or more of the 

following criteria were labelled as 

metabolic syndromes 23: (1) fasting 

glucose >110 mg/dL; (2) central obesity 

(waist circumference >102 cm [men]                

and >88 cm [women]); (3) blood                    

pressure >130/85 mm Hg or 

pharmacologically treated;  (4) triglyceride 

levels >150 mg/dL or current use of 

fibrates; and (5) HDL-cholesterol <40 

mg/dL (men)  and <50 mg/dL (women).  

Body weight was measured in light 

clothing and without shoes to the nearest 

half kilogram. Height was measured to the 

nearest half centimetre. Body mass index 

(BMI) was calculated as weight (kg) 

divided by height (m). Waist 

circumference (at the nearest half 

centimetre) was measured at the midpoint 

between the lower border of the rib cage 

and the iliac crest, whereas hip 

circumference was similarly obtained at 

the widest point between hip and buttock. 

Three blood pressure readings were 

obtained at 1-minute intervals, and the 

second and third systolic and diastolic 

pressure readings were averaged and used 

in the analyses. 

Plasma glucose, both in the fasting state 

and in response to a standard glucose load, 

was measured in duplicate with an 

automated analyzer.  

Liver biopsy was scored according to 

Brunt et al., [3] with minor modifications. 

The amount of fat, always present in our 

biopsies, was graded 1 to 3, according to 

the percentage of cells with fatty droplets 

(1, 0%-33%; 2,34%-66%; 3, 67%-100%). 

Fibrosis was graded 0 (absent) to 4                  

(1, perisinusoidal/ pericellular fibrosis;             

2, periportal fibrosis; 3, bridging fibrosis; 

4, cirrhosis). 

Necroinflammation was graded 0 

(absent) to 3 (1, occasional ballooned 

hepatocytes and no or very mild 
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inflammation; 2, ballooning of hepatocytes 

and mild-to-moderate portal inflammation; 

3, intra-acinar inflammation and portal 

inflammation). NASH was defined by the 

presence of fibrosis (grade 1 or more) or 

necroinflammation (grade 2 or more). 

 

3. Results 

 

There were significant differences in 

clinical, laboratory, and anthropometric 

data in relation to gender. Female patients 

were older, had a higher BMI and higher 

blood glucose, arterial pressure, and 

transaminase levels 

The prevalence of positive criteria for the 

metabolic syndrome was exceedingly 

variable in the whole population, ranging 

from 11% (hyperglycemia, men) to 77% 

(hypertension, women). According to 

increased BMI class (Fig.1), 

hyperglycemia nearly doubled from 20% 

to 40% (P=.120), hypertriglyceridemia was 

as high as 80% (P= .002), a low HDL-

cholesterol level was present in 59% of 

cases and the arterial pressure criteria were 

fulfilled in 90% of cases. 
Finally, waist circumference exceeded 

the threshold for abdominal obesity in the 

large majority of obese patients, but also in 

42% of overweight subjects and 6% of  

patients with normal BMI. 
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Fig. 1. Prevalence of  metabolic alterations 

fitting the criteria of the metabolic 

syndrome in patients with NAFLD 

Only a few patients did not satisfy any 

criteria of the metabolic syndrome (Fig. 2). 

 

 
 

  No. of positive criteria 
 

Fig. 2. Prevalence of positive criteria for 

the metabolic syndrome in patients with 

NAFLD 

 

 The cumulative presence of positive 

criteria was diagnostic for the metabolic 

syndrome (3 or more criteria) in (10% of 

normal weight subjects, and 12% obese). 

In 7 cases (2.3%, 2 normal weight, 5 

obese) all 5 criteria were fulfilled. The 

prevalence of the metabolic syndrome also 

increased with increasing age (26% in 

subjects aged less than 40 years to 45% in 

subjects aged 40 or more; P=.0005). 

The presence of the metabolic syndrome 

was significantly associated with female 

sex (OR, 3.08; 95% CI, 1.57-6.02) and age 

(OR, 1.54; 95% CI, 1.23-1.93 per 10 years) 

after adjustment for BMI class. Among 

individual criteria for the metabolic 
syndrome, only the prevalence of large 

waist was different and lower in the liver 

biopsy group (50% vs. 70%; P=.038, 

Fisher’s exact test) (Fig.3), but the overall 

prevalence of the metabolic syndrome was 

not different (47% in liver biopsy patients 

vs. 53%; P=.151).  
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Fig. 3. Prevalence of positive criteria for 

the metabolic syndrome in NAFLD and 

NASH patients 

 

However, NASH patients had a more 

severe metabolic disorder and a larger 

prevalence of criteria for the metabolic 

syndrome, compared with subjects with 

pure fatty liver (Table 1).  

 

Table 1 

Clinical and laboratory data in patients 

with NAFLD and NASH 
 

 

4. Discussion 

 

The present report further highlights the 

association of NASH with features of the 

metabolic syndrome. Obesity, diabetes, 

hypertension, and hyperlipidemia have 

been repeatedly reported in NAFLD, but 

their simultaneous presence significantly 

increases the risk of more severe stages of 

liver disease. 

A correct identification of subjects with 

the metabolic syndrome is mandatory, 

because these patients are generally at 

higher risk of cardiovascular disease, [11], 

[14] particularly in the presence of diabetes 

[12]. Considering that the median age of 

our patients was 40 years old, the 

prevalence of the metabolic syndrome may 

be approximately doubled in NAFLD 

compared with the general population. 

The presence of the metabolic syndrome 

was significantly associated with insulin 

resistance. A central role for insulin 

resistance in the pathogenesis of NAFLD 

is supported by physiopathologic 

considerations, clinical association, and 

laboratory investigations. 

The prevalence of individual criteria for 

the metabolic syndrome was not 

systematically different in patients who 

received a liver biopsy, who were fairly 

representative of the whole series. It is also 

possible that only cases with more severe 

or more prolonged forms of liver disease 

were seen at specialized centers, thus 

increasing the relative prevalence of 

NASH. This conclusion is supported by 

significant differences in enzyme levels 

between pure fatty liver and NASH. 

In obesity, ALT levels did not predict the 

extent of histologic severity of liver 

disease [21]; in a previous series of 

NAFLD, aminotransferase levels did not 

differ in relation to the severity of 

steatosis, necroinflammatory infiltration, 

and fibrosis [24]. Accordingly, 

aminotransferase levels cannot be 

confidently used as surrogate markers of 
disease in intervention studies, which 

constitutes a severe limit in the assessment 

of the effects of lifestyle changes, dieting, 

and drugs on disease progression. 

The association of the metabolic 

syndrome with NASH and with more 

severe  necroinflammatory activity and 

fibrosis is particularly relevant in 

epidemiologic terms. The prevalence of 

obesity is dramatically increasing in the 

western world, assuming the character of 

an epidemic [26]. 

 NAFLD NASH     P 

Enlarged waist 

circumference 
57% 73% =0.037 

Hypertension 53% 72% =0.011 

HDL cholesterol 57% 76% =0.019 

Hypertriglyceridemia 58% 72% =0.054 

Hyperglycemia 60% 91% =0.004 
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Obesity in turn increases the prevalence 

of diabetes, [18] dyslipidemia, 

hypertension, and ultimately of the 

metabolic syndrome. Our analysis 

underlines the existence of an exceedingly 

large population at risk of forthcoming 

liver failure in the next decades, provided 

they survive the burden of cardiovascular 

disease mortality [14]. 
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