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Abstract

The worldwide obesity epidemic contributes to the in-
creasing incidence of a number of diseases, as nonalco-
holic fatty-liver disease (NAFLD) and its most severe
form, the nonalcoholic steatohepatitis (NASH). Data on
the prevalence of NASH has varied from 18.5%5 to
69%43 in obesity, an unacceptable wide range. The aim
of our study was to evaluate how prevalence of NASH
is influenced by the different diagnostic histological
criteria. Consecutive assessment of 325 obese patients
referred for bariatric surgery (BMI ≥≥≥≥≥ 35 kg/m2), 146
of whose were submitted to histological analysis of the
liver allowed the evaluation of the prevalence of
NAFLD. Steatohepatitis was diagnosed histologically
using 3 types of criteria: a) broad criteria, where ste-
atosis was associated with at least 2 of the following pa-
rameters: any degree of lobular inflammatory infil-
trate, hepatocellular ballooning and perisinusoidal/
perivenular fibrosis; b) restricted criteria, where the
hepatocellular ballooning was of moderate or severe
intensity; c) ultrarestricted criteria, which required
perisinusoidal and/or perivenular fibrosis. NAFLD
was present in 111 (76%) of the patients, and the preva-
lence of NASH was 25.3% when ultrarestricted criteria
were used, 41.1% with restricted criteria and 55.5%
with broad criteria. In conclusion, more accurate defi-
nition of the criteria for histological diagnosis of
NASH should be required, so that further clinico-
pathological studies may define the long-term progres-
sion of the disease and evaluate therapeutic strategies.

Key words: Steatosis, steatohepatitis, obesity, NAFLD,
NASH.

Introduction

Obesity, which is defined as Body Mass Index (BMI)
≥ 30kg/m2, has grown in epidemic proportions through-
out the world.1,2 Clinical findings of liver alterations con-
sistent with nonalcoholic fatty-liver disease (NAFLD) are
common in the obese.3-6 This phenomenon has been de-
scribed as a liver disease with a broad spectrum of pre-
sentation ranging from a simple steatosis to steatohepati-
tis,7 the condition which has the greatest impact on the
disease’s progression and which can evolve into cirrho-
sis and hepatocellular carcinoma.8-12

NAFLD is frequently associated with severe obesity
(defined as BMI > 35 kg/m2) and can be found in 74 -
96% of liver biopsies in this population.13,14 Nonalcohol-
ic Steatohepatitis (NASH) was described by Ludwig
(1980)15 as being histologically similar to alcoholic hep-
atitis, although less aggressive. It is very common in the
obese and is characterized by inflammation of the paren-
chyma, hepatocellular ballooning on zone 3 and/or fi-
brosis in addition to macrovesicular steatosis.16,17

Histology of the liver plays a fundamental role in es-
tablishing not only the presence but also the type and in-
tensity of the inflammatory process and the fibrosis.
These findings, together with steatosis, are needed for
steatohepatitis to be diagnosed.17-19 There is divergence
among pathologists, however, as to the histological find-
ings required for the diagnosis of NASH.18,20,21 Many
studies have endeavored to define the prevalence of
NASH;22 the range of methodologies used and popula-
tions studied, however, has led to heterogeneous re-
sults.23,24 Our aim was to evaluate how prevalence is in-
fluenced by the use of escalating restrictiveness to the
criteria for histological diagnosis of NASH in obese bari-
atric patients.

Patients and methods

In this transversal study, 325 patients referred for bari-
atric surgery in a center for surgical treatment of obesity
were assessed consecutively during three years. Patients
were of both sexes, had BMI ≥ 35 kg/m2 and had been re-
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ferred for surgery due to failure to respond to clinical
treatment or due to other medical and/or physical condi-
tions that compromised their quality of life. None of the
patients presented a previous history of liver disease, and
all underwent extensive clinical and biochemical assess-
ment by a multidisciplinary team. Information concern-
ing alcohol use was supplied by the patient or the pa-
tient’s family members; male patients with a daily intake
of ethanol > 30 g or females with a daily intake > 20 g
were considered alcoholics.

The following exclusion criteria were used: biopsies
unsuitable for histological analysis, positive serology for
HCV, use of medication that causes steatohepatitis25 and
suspected liver disease indicated by histology.

Demographic data and anthropometric measurements
such as sex, age, weight, height and BMI, calculated as
weight (kg) divided by height2 (m) were obtained during
preoperative visits.

Patients were assessed for the presence of the follow-
ing comorbidities: (1) fasting glucose ≥ 110 mg/dL or di-
abetes mellitus type 2 or if there was a previous history
of diabetes and/or the use of hypoglycemics or insulin
(according to the criteria established by the American Di-
abetes Association – ADA, 2002)26 (2) central obesity
(BMI ≥ 30 Kg/m2); (3) high blood pressure (HBP) if arte-
rial pressure ≥ 130/85 mmHg or pharmacologically treat-
ed, as assessed by a cardiologist; (4) triglyceride levels
≥ 150 mg/dL or current use of fibrates; and (5) HDL-cho-
lesterol < 40 mg/dL (men) and < 50 mg/dL (women). The
5 components of the metabolic syndrome were available,
and 3 or more of the criteria were needed for the diagno-
sis according to ATP III.27

Serological tests for HCV and HBV were performed on
all the patients. Studies to exclude other liver diseases such
as hemochromatosis, a1pha-antitrypsin deficiency, Wilson’s
disease or autoimmune disease were only requested if the
liver biopsy was suggestive of these conditions.

This study was approved by the Ethical Committees
of the hospitals in which the surgeries were performed.
Patients gave their informed written consent.

Histological Analysis. The biopsied fragment was
fixed in formol-saline (10%), then embedded in paraffin
and processed with the following stains: hematoxilin-
eosin; Masson’s trichrome, silver salts for impregnation
of reticulin fibers and Perls.

Histological assessment was carried out by two
hepatopathologists who were unaware of the patients’
clinical and laboratory data. The degree of macro and mi-
crovesicular steatosis was classified from 0 to 4 accord-
ing to intensity: 0+ (0-10%), 1+ (10-25%), 2+ (25-50%),
3+ (50-75%), 4+ (> 75%). The other markers such as
hepatocellular ballooning, lobular and portal inflamma-
tory infiltrate, ductal metaplasia, nuclear vacuolation,
Mallory’s hyaline and excess iron were semiquantified
from 0 to 4 as follows: 0 = absent; 1 = scarce or a very
small number of cells; 2 = moderate;

3 = marked; 4 = very marked.28 Fibrosis was classified
according to its location as perivenular, perisinusoidal,
septal and portal, and within each of these categories it
was graded from 0 to 4 according to its intensity.29 All
these markers together compound the Consensus of Fatty
Liver Disease of the Brazilian Society of Pathology.28,29

Steatohepatitis was diagnosed histologically using
three types of criteria: (a) broad criteria, in which the
presence of steatosis associated with at least two of the
following parameters is considered sufficient for diagno-
sis: lobular inflanmatory infiltrate (mononuclear and/or
polymorphonuclear); any degree (including mild) of
hepatocellular ballooning; or perisinusoidal/perivenular/
septal fibrosis (NASH 1). (b) restricted criteria, which in-
volve the same parameters as described in (a); hepatocel-
lular ballooning, however, must be of moderate to more
marked intensity (NASH 2). (c) ultrarestricted criteria,
which require that perisinusoidal and/or perivenular fi-
brosis be present, as well as steatosis, with or without the
other parameters (NASH 3).

The final histological diagnosis of the study sample
was made as follows: compatible with normal liver, with-
out NAFLD; pure steatosis and steatohepatitis. The pres-
ence of pure steatosis or steatohepatitis defined the
group of patients with nonalcoholic fatty-liver disease.

Statistical analysis. The quantitative variables are
shown as the average and standard deviation. Qualitative
or categorical variables are expressed as a number and
percentage.

The Chi-square and Fisher exact tests were used to
compare the categorical variables. The two-tailed t test
was used to compare the continuous variables. The re-
sults of the analysis were considered significant for p <
0.05. The data were analyzed using the SPSS version
10.0 statistical package.

Results

Three hundred and twenty-five patients were included
in this study. The ratio of males to females was 1: 3.8; the
average age was 36 ± 10 years; and the BMI was 43.7 ±
5.1 kg/m2. The histological study was carried out on 159
patients who agreed to be submitted to intraoperative liv-
er wedge biopsy. Comparison of the patients who were
submitted to liver biopsy and those who were not biop-
sied showed that the values of the majority of the param-
eters measured were similar in both groups. Males, how-
ever, predominated significantly in the group submitted
to biopsy (p = 0.011) (Table I).

Thirteen patients were excluded: biopsies unsuitable
for histological analysis (n = 9), positive serology for
HCV (n = 1), use of medication that causes steatohepati-
tis (n = 2) and other liver disease indicated by histology
(n = 1). 

One hundred and forty six patients were available for
the clinicohistological study. Eighty-one (55.5%) of the
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patients presented high blood pressure (HBP) and 28
(19.2%) presented Type 2 DM. Fifty-five (37.9%) pre-
sented hypertriglyceridemia and 85 (58.6%) presented
HDL-cholesterol levels below the reference levels. Thir-
ty-six (24.7%) presented high glycemic levels, i.e., glyce-
mia ≥ 110 mg/dL, or suffered from diabetes mellitus (Ta-
ble II).

The lipid profile showed an average total cholesterol
of 190.11 mg/dL (sd = 37.56 mg/dL). Average HDL-Chol
and triglyceride levels were 45.35 mg/dL (sd = 8.6 mg/
dL) and 162.59 mg/dL (sd = 102.67 mg/dL), respective-
ly. Measurement of glycemia showed an average fasting
glycemia of 104.87 mg/dL (sd = 46.54 mg/dL).

Metabolic syndrome affected 57.2% of the severely
obese patients and was even more prevalent in those with
steatohepatitis, irrespective of the diagnostic histologi-
cal criteria used.

According to our histological analysis, the prevalence of
nonalcoholic fatty-liver disease (NAFLD) in the sample of
146 patients was 76% (111 patients). Pure steatosis was
only present in 30 patients (20.5%), and thirty five patients
(24%) were considered not to have NAFLD (Figure 1).

When broader histological criteria were used (includ-
ing even patients with mild hepatocellular ballooning as-
sociated with steatosis and mild inflammatory activity
with or without fibrosis), NASH was diagnosed in 81 pa-
tients (55.5%) from the sample (NASH 1 - Figure 2a).
With more restricted criteria, so that only those patients
who presented at least moderate hepatocellular balloon-
ing were included, 60 (41.1%) of the patients were diag-
nosed with steatohepatitis (NASH 2 - Figure 2b). Howev-
er, when ultrarestricted criteria were used, so that patients
were only considered to suffer from steatohepatitis if, as
well as steatosis, they presented perisinusoidal and/or
perivenular fibrosis (with or without the presence of other
necroinflammatory findings), the prevalence of this diag-
nosis fell to 25.3% (37 of the severely obese individuals)
(NASH 3 - Figures 2c and 2d).

Table III summarizes the association of the different
histological components used to diagnose steatohepati-
tis. Fibrosis was present in 37 (45.7%) of the 81 patients;
a perisinusoidal distribution was the most frequent and
occurred in 34 (42%) of the 81 patients. Distortion of the
parenchymal architecture of the liver occurred in only 1
(1.2%) of the patients, and none of them presented a his-
tological picture compatible with cirrhosis.

Discussion

Considering the whole population of 325 patients
submitted to bariatric surgery only half of them, in whom

Table I. Comparative analysis between patients with BMI ≥ 35 kg/m2 submitted or not to liver biopsy.

Variable No liver biopsy n/Na (%) Liver biopsy n/N (%) P

Sex
 (M) 25/166 (15.1) 42/159 (26.4) 0.011
 (F) 141/166 (84.9) 117/159 (73.6)
Grades of obesity
 Grade II 27/166 (16.3) 32/159 (20.1) 0.367
 Grade III 139/166 (83.7) 127/159 (79.9)
HBPb 72/166 (43.4) 85/159 (53.5) 0.069
High glycemiac 28/166 (16.9) 40 / 159 (25.2) 0.066
HDL-Low cholesterol 85/161 (52.8) 93/158 (58.9) 0.275
Hypertriglyceridemia 65/162 (40.1) 63/158 (39.9) 0.964
Metabolic syndrome 77/162 (47.5) 90/158 (57.0) 0.091
Total 166 (100) 159 (100)

a n = number of cases/N = sample size
b HBP: High Blood Pressure
c High glycemia levels include those patients with glycemia ≥ 110 mg/dL and those with diabetes mellitus

Table II. Descriptive analysis of the clinical characteristics of the 146
obese patients with BMI ≥ 35 kg/m2 in this study.

Variable N %

Sex
 (M) 39 26.7
 (F) 107 73.3
Grade of obesity
Grade II 3 0 20.5
Grade III 116 79.5
HBPa 81 55.5
High ALT levelsb 52 37.1
High AST levelsb 27 19.3
γ-glutamyltransferasec 58 45
Type 2 DM 2 8 19.2
High glycemiad 36 24.7
Hypertriglyceridemiae 55 37.9
Low HDL-Cholesterole 85 58.6
Metabolic syndromee 83 57.2

a HBP: High Blood Pressure
b aspartate aminotransferase (AST) and alanine aminotransferase

(ALT) were available for 140 patients
c γ-glutamyltransferase was available for 129 patients
d High glycemia includes those patients with glycemia ≥ 110 mg/dl

and those with diabetes mellitus
e Triglycerides, HDL-cholesterol and metabolic syndrome were

available for 145 patients
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a liver biopsy was allowed, could be evaluated in terms
of the prevalence of NAFLD and NASH. This main limi-
tation raises the question of how representative of the
whole population is the studied sample. In order to eval-
uate this fundamental aspect of our study, a comparative

analysis between included and excluded patients was
performed. The parameters related to possible risk factors
of NAFLD and NASH as degree of obesity, arterial hyper-
tension, glycemia alterations, levels of tryglicerides and
HDL cholesterol as well as the metabolic syndrome it-
self27 were similar between the two groups, assuring that
our sample is representative of the whole population
studied. A difference was found in sex distribution,
namely more men accepted to be submitted to liver biop-
sy. A clear reason for this difference could not be deter-
mined but we could hypothesize that men are more prone
to take risks.

Obesity is a well known factor that favors the insulin
resistance, which is a common ethiopathogenic element
for diseases as diabetes and systemic arterial hyperten-
sion.30 Confirming other studies31-34 we also found high
prevalences of systemic arterial hypertension, dyslipi-
demia and hyperglycemia.

The metabolic syndrome itself was also very prevalent
(57.2%), corresponding to the double of the estimated
prevalence of the Hispano-American in USA in a similar
age group.35 For patients with NASH and fibrosis the
prevalence of metabolic syndrome raised from 57.2 to
75.7%. This is not very different from the data of another
study, with a large series that evaluated prevalences of
metabolic syndrome, according to ATP III definition.31

These data support the role of insulin resistance in the
physiopathology of NASH.36,37 The epidemiological asso-

Figure 1. Distribution of histological diagnoses among the 146
patients with BMI ≥ 35 kg/m2

No NAFLD Pure steatosis Steatohepatitis (NASH 1)

81
55.5%

35
24%

30
20.5%

Figure 2. Histopatological presen-
tation of NASH. a: Macrovesicu-
lar steatosis grade 2, ballooned he-
patocytes grade 1 and a moderate
mononuclear infiltrate. NASH 1
(Hematoxylin and eosin stain of
liver, magnification × 100). b: Ne-
crotic inflammation in the NASH
2 group, with more marked ba-
llooned hepatocytes and a mild
mononuclear infiltrate, without fi-
brosis. (Hematoxylin and eosin
stain of liver, magnification ×
100). c: Histologic features of fi-
brosis in nonalcoholic steatohepa-
titis (NASH 3 group), demonstra-
ting macrovesicular steatosis and
fibrosis, most prominent in zone 3
near the central vein of the hepatic
lobule. (Trichrome stain of liver,
magnification × 100). d: Typically
early fibrosis is pericellular and
perisinusoidal, giving the appea-
rance of «chickenwire.», also
NASH 3 (Reticulin stain of liver,
magnification × 100).
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ciation between metabolic syndrome and NASH is ex-
tremely important, due to the epidemy of obesity all
around the world.1,38

The aim of this study was to determine the prevalence
of NAFLD and NASH in severely obese patients. When a
histological assessment was made, 76% of the obese pa-
tients with BMI ≥ 35 kg/m2 were found to present
NAFLD. The prevalence of steatohepatitis, however, var-
ied according to the histological definition adopted. In
the broadest definition, steatohepatitis was found in
55.5%. Using more restricted criteria based on more pro-
nounced liver damage, the prevalence of steatohepatitis
dropped to 41.1%. When ultrarestricted criteria were
used, i.e., including only patients with fibrosis, the preva-
lence fall to 25.3%.

There is a great number of other studies into the preva-
lence of NAFLD and NASH5,14,22,32,33,39 but the range of dif-
ferent criteria used in both the selection of patients and the
diagnosis of NAFLD and NASH leads to diverging re-
sults.34 A population study carried out recently in the
northeast of Italy, in which steatosis was diagnosed using
ultrasonography, showed that NAFLD was present in 76%
of the obese population.32 However, in another study car-
ried out in Brazil using ultrasonography for diagnosis, the
prevalence of steatosis in obese women was 33.5%.40

Other studies into the prevalence of steatosis in dif-
ferent populations have produced results ranging from
1% to 51%,18,34 and the majority of the available data
have come from retrospective studies using selected
population groups and different methodologies, mak-
ing it difficult to compare and analyze the results of
these studies.

When studies using histological assessment were ana-
lyzed, the diagnosis of steatohepatitis was also found to
vary from 2.7% and 18.5% in lean and obese patients, re-
spectively,5 to 32% in patients with altered transaminase
levels.41

The histological diagnosis of steatohepatitis contin-
ues to be controversial, and various experts diverge as to
the criteria needed for diagnosis of this disease.42 Thus,
the prevalence of steatohepatitis may also be influenced
by the different criteria used to characterize the disease,
as shown in Table IV. In a study of 46 severely obese pa-
tients referred for bariatric surgery, steatohepatitis, de-
fined as the presence of steatosis associated with lobular
inflammation, was found in 69% of the patients, and this
histological characterization for steatohepatitis, explains
this higher prevalence findings.43 When Dixon et al.14 an-
alyzed patients referred for bariatric surgery, they ob-
served a prevalence of 96% for NAFLD and 25% for
NASH. Patient’s selection criteria were similar to the ultra
strict diagnostic criteria used in this study and required
the presence of steatosis associated with perisinusoidal/
pericellular fibrosis.

Other authors who studied severely obese patients
more recently and used selection criteria similar to the
broad and strict criteria used in this study found NASH
prevalence to vary between 33% and 36.4%.44,45 As both
histological and epidemiological knowledge increases
with time, a more comprehensive diagnosis of NASH will
thus become possible.17,18,21,42

The use of a scaled histological assessment was
based on the need to treat each criteria used in the di-
agnosis of NASH individually to enable earlier histo-

Table IV. Prevalence of fatty liver disease and nonalcoholic steatohepatitis in obese patients.

Author No. Population NAFLD % NASH %

Wanless and Lentz, 1990 351 Autopsy 70a 18.5a

35b 2.7b

Garcia-Monzon et al, 2000 46 Morbidly obese 91.5 69
Dixon et al, 2001 105 Morbidly obese 96 25
Beymer et al, 2003 48 Morbidly obese 85 33
Abrams et al, 2004 195 Morbidly obese 98.4 36.4
Oliveira et al, 2006 146 BMI ≥ 35 kg/m2 81 55.5c

41.1d

25.3 e

a Obese patients
b Lean patients
c NASH broader histological criteria
d NASH restricted criteria
e NASH ultrarestricted criteria

Table III. Distribution of the different histopathological parameters
among 81 patients with nonalcoholic steatohepatitis.

Steatosis + lobular inflammation N Proportion

• associated with fibrosis with
hepatocellular ballooning 34 42

• associated with fibrosis without
hepatocellular ballooning 3 4

• associated with Grade 1 hepatocellular
ballooning (mild) without fibrosis 21 26

• associated with Grade 2 hepatocellular
ballooning (moderate) without fibrosis 2 3 2 8

Total 81 100.00
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logical diagnosis of this disorder. Confirming the need
for a scaled diagnosis, Kleiner et al. (2005)46 recently
published a classification of NAFLD aimed at estab-
lishing the following diagnoses of NASH: possible
NASH, NASH and non NASH. This was achieved by
creating a nonalcoholic-fatty-liver-disease («NAS»)
activity score.

In our sample, hepatocellular ballooning was the main
injury responsible for the difference between pure steato-
sis and steatohepatitis. It was found in either a mild or
moderate form in 97.3% of the patients with NASH. In a
study of the prognosis of NAFLD, Matteoni et al. (1999)8

had already demonstrated the importance of hepatocellu-
lar ballooning in detecting steatohepatitis and its poten-
tial for worsening the evolution of the disorder.

Of the severely obese patients assessed in our study,
only one presented distortion of the lobular architecture
of the liver compatible with a more advanced disease.
This result is different from those of other series, where
the prevalence of more advanced fibrosis was around
12%44 and the prevalence of cirrhosis, 4%.14 This diver-
gence can be explained by the fact that the average age
of the patients in our study (36 years) was lower than that
of patients in other studies (from 42 to 47 years). The
presence of fibrosis suggests a more advanced disease
and more aggressive liver damage, which require time to
become established. Progression of liver damage in
NASH may lead to portal fibrosis, the formation of septa
and occasionally cirrhosis.21,42,47,48

The absence of universally accepted criteria for the
histological diagnosis of steatohepatitis allows a number
of studies about steatohepatitis to define it as the associ-
ation of steatosis with any type of liver inflammation.18,21

Such a definition, however, is insufficiently specific and
can result in individuals with nonspecific reactive chang-
es being included in the pool of patients with NASH. In
this study, a 40% increase in the diagnosis of steatohepa-
titis was observed when more flexible criteria were used.
The use of very strict criteria requiring the presence of
pericellular/perisinusoidal fibrosis,49 however, while in-
creasing the specificity of the diagnosis, fails to detect
those patients with less severe histological changes. This
would result in over half the diagnoses of steatohepatitis
being missed, and as shown by Caldwell et al. (1999),50

these cases could evolve into more severe forms of the
disease.

In conclusion, the results presented here for severely
obese patients reflect the varying prevalences of NASH
among this population depending on the histological pa-
rameters used to define the disease. The lack of agree-
ment regarding the histological diagnosis of NASH
makes it difficult to determine the true prevalence of this
disease. There is therefore a pressing need to define pro-
tocols for clinicohistological assessment to allow a prog-
nosis to be made and more aggressive treatment strate-
gies for this disorder to be drawn up.

References
1. World Health Organization. Obesity: an epidemic. Report of the

World Health Organization. Geneva, 2000.
2. Suriawinata A, Fiel MI. Liver pathology in obesity. Semin Liver

Dis 2004; 24(4): 363-70.
3. Nugent C, Younossi ZM Evaluation and management of obesity-

related nonalcoholic fatty liver disease. Nat Clin Pract
Gastroenterol Hepatol 2007; 4: 432-41.

4. Angulo P. Nonalcoholic fatty liver disease. N Engl J Med 2002;
346: 1221-31.

5. Wanless I, Lentz J. Fatty liver hepatitis (steatohepatitis) and obe-
sity: an autopsy study with analysis of risk factors. Hepatology
1990; 12: 1106-10.

6. Nasrallah SM, Wills CE, Galambos JT. Hepatic morphology in
obesity. Digestive Disease and Sciences 1981; 26(4): 325-27.

7. Schaffner F, Thaler H. Nonalcoholic fatty liver disease. Prog
Liver Dis 1986; 8: 283-98.

8. Matteoni CA, Younossi ZM, Gramlich T, Boparai N, Liu YC,
McCullough AJ. Nonalcoholic fatty liver disease: a spectrum of
clinical and pathological severity. Gastroenterology 1999; 116:
1413-9.

9. Powell E, Cooksley W, Hanson R, Searle J, Halliday J, Powell L. The
natural history of nonalcoholic steatohepatitis: a follow up study of
42 patients for up to 21 years. Hepatology 1990; 11: 74-80.

10. Adler M, Schaffner F. Fatty liver hepatitis and cirrhosis in obese
patients. Am J Med 1979; 67: 811-6.

11. Calle EE, Rodriguez C, Walker-Thurmond K, Thun MJ. Over-
weight, obesity, and mortality from cancer in a prospectively
studied cohort of US adults. N Engl J Med 2003; 348: 1625-38.

12. Soresen HT, Mellemkjaer L, Jepsen P, Thulstrup AM, Baron J, Ols
JH, et al. Risk of cancer in patients hospitalized with fatty liver: a
Danish cohort study. J Clin Gastroenterol 2003; 36: 356-9.

13. Luyckx FH, Desaive C, Thiry A, et al. Liver abnormalities in
severely obese subjects: effect of drastic weight loss after
gastroplasty. Int J Obes Relat Metab Disord 1998; 22(3): 222-6.

14. Dixon JB, Bhathal PS, O’Brien PE. Nonalcoholic fatty liver dis-
ease: predictors of nonalcoholic and liver fibrosis in the severaly
obese. Gastroenterology 2001; 121: 91-100.

15. Ludwig J, Viggiano TR, McGill DB, Oh BJ. Nonalcoholic
steatohepatitis: Mayo Clinic experiences with a hitherto unnamed
disease. Mayo Clin Proc 1980; 55: 434-8.

16. Brunt EM, Janney CG, Di Bisceglie AM, Neuschwander-Tetri
BA, Bacon BR. Nonalcoholic steatohepatitis: a proposal for grad-
ing and staging the histological lesions. Am J Gastroenterol 1999;
94: 2467-74.

17. Sanyal AJ. AGA technical review on nonalcoholic fatty liver
disease. Gastroenterology 2002; 23: 1705-25.

18. Neuschwander-Tetri BA, Caldwell SH. Nonalcoholic
steatohepatitis: summary of an AASLD single topic conference.
Hepatology 2003; 37: 1202-19.

19. Joy D, Thava VR, Scott BB. Diagnosis of fatty liver disease: is
biopsy necessary? European Journal of Gastroenterology &
Hepatology 2003; 15: 539-43.

20. Hübscher SG. Role of liver biopsy in the assessment of non-
alcoholic fatty liver disease. European Journal of Gastroenterol-
ogy & Hepatology 2004; 16: 1107-15.

21. Brunt EM. Nonalcoholic steatohepatitis. Semin Liver Dis 2004;
24(1): 3-20.

22. Bellentani S, Bedogni G, Miglioli L, Tiribelli C. The epidemiol-
ogy of fatty liver. Eur J Gastroenterol Hepato 2004; 16(11):
1087-93.

23. Reid AE. Nonalcoholic steatohepatitis. Gastroenterology 2001;
121: 710-23.

24. Clark JM, Brancati FL, Diehl AM. Nonalcoholic fatty liver dis-
ease. Gastroenterology 2002; 122: 1649-57.

25. Farrell GC. Drugs and steatohepatitis. Semin Liver Dis 2002; 22(2):
185-94.

26. Report of the Expert Committee on the Diagnosis and Classifica-
tion of Diabetes Mellitus. Diabetes Care 2002; 25 (90001): S5-20.



C Pedrosa de Oliveira et al. Prevalence of NASH in severe obesity 261

medigraphic.com

27. Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults. Executive summary of the third
report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA
2001; 285: 2486-2497.

28. Freitas, LAR. CC-2 Curso curto em patologia hepática. Cirrose
hepática: vias etiopatogênicas e seus marcadores histológicos.
esteato-hepatites alcoólica e não-alcoólica. Congresso Brasileiro
de Patologia. Natal, 2005.

29. Gayotto LCC. Esteato-hepatite não-alcoólica. In Gayotto LCC,
Alves AAF. Doenças do fígado e vias biliares. São Paulo: Atheneu;
2001b: 413-20.

30. Bloomgarden ZT. American Association of Clinical Endocri-
nologists (AACE) consensus conference on the insulin resistance
syndrome: 25-26 August 2002, Washington, DC. Diabetes Care
2003; 26(4): 1297-303.

31. Marchesini G, Bugianesi E, Forlani G, Cerelli F, Lenzi M, Manini
R, et al. Nonalcoholic fatty liver, steatohepatitis, and the meta-
bolic syndrome. Hepatology 2003; 37: 917-23.

32. Bellentani S, Saccoccio G, Masutti F, Croce LS, Brandi G, Sasso
F, Cristianini G, Tribelli C. Prevalence of and risk factors for
hepatic steatosis in northern Italy. Ann Intern Med 2000; 132:
112-7.

33. Silverman JF, O’Brien KF, Long S, Leggett N, Khazanie PG,
Pories WJ, Norris HT, Caro JF. Liver pathology in morbidly
obese patients with and without diabetes. Am J Gastroenterol
1990; 85(10): 1349-55.

34. Falck-Ytter Y, Younossi ZM, Marchesini G, McCullough AJ.
Clinical features and natural history of nonalcoholic steatosis
syndromes. Semin Liver Dis 2001; 21: 17-26.

35. Ford ES, Giles WH, Mokdad AH. Increasing prevalence of the
metabolic syndrome among U.S. Adults. Diabetes Care 2004;
27(10): 2444-9.

36. Chitturi S, Abeygunasekera S, Farrell GC, Holmes-Walker J, Hui
JM, Fung C, et al. NASH and insulin resistance: insulin hyperse-
cretion and specific association with the insulin resistance syn-
drome. Hepatology 2002; 35: 373-9.

37. Sanyal AJ, Campbell-Sargent C, Mirshahi F, Rizzo WB, Contos
MJ, Sterling RK, Luketic VA, Shiffmann ML, Clore JN. Nonal-
coholic steatohepatitis: association of insulin resistance and mito-
chondrial abnormalities. Gastroenterology 2001; 120: 1183-92.

38. Chitturi S, Farrell GC. Etiopathogenesis of nonalcoholic
steatohepatitis. Semin Liver Dis 2001; 21(1): 27-41.

39. Marceau P, Biron S, Hould F-S, Marceau S, Simard S, Thung SN,
et al. Liver pathology and the metabolic syndrome X in severe
obesity. J Clin Endocrinol Metab 1999; 84(5): 1513-7.

40. Araujo LM, De Oliveira DA, Nunes DS. Liver and biliary ultra-
sonography in diabetic and non-diabetic obese women. Diabetes
Metab 1998; 24(5): 458-62.

41. Daniel S, Ben-Menachem T, Vasudevan G, Ma CK, Blumenkehl
M. Prospective evaluation of unexplained chronic liver tran-
saminase abnormalities in asymptomatic and symptomatic pa-
tients. Am J Gastroenterol 1999; 94(10): 3010-4.

42. Brunt EM. Nonalcoholic steatohepatitis: definition and pathol-
ogy. Semin Liver Dis 2001; 21: 3-16.

43. Garcia-Monzon C, Martin-Perez E, Iacono OL, Fernandez-
Bermejo M, Majano PL, Apolinario A, Larranaga E, Moreno-
Otero R. Characterization of pathogenic and prognostic factors
of nonalcoholic steatohepatitis associated with obesity. J Hepatol
2000; 33: 716-24.

44. Beymer C, Kowdley KV, Larson A, Edmonson P, Dellinger EP,
Flum DR. Prevalence and predictors of asymptomatic liver dis-
ease in patients undergoing gastric bypass surgery. Arch Surg
2003; 138: 1240-1244.

45. Abrams GA, Kunde SS, Lazenby AJ, Clements RH. Portal fi-
brosis and hepatic steatosis in morbidly obese subjects: A spec-
trum of nonalcoholic fatty liver disease. Hepatology 2004; 40:
475-483.

46. Kleiner DE, Brunt EM, Van Natta M, Behling C, Contos MJ,
Cummings OW, et al. Nonalcoholic Steatohepatitis Clinical Re-
search Network. Design and validation of a histological scoring
system for nonalcoholic fatty liver disease. Hepatology 2005;
41(6): 1313-21.

47. Ratziu V, Giral P, Charlotte F, Bruckert E, Thibault V, Theodorou
I, Khalil L, Turpin G, Opolon P, Poynard T. Liver fibrosis in
overweight patients. Gastroenterology 2000; 118: 1117–23.

48. Angulo P, Keach JC, Batts KP, Lindor KD. Independent predic-
tors of liver fibrosis in patients with nonalcoholic steatohepatitis.
Hepatology 1999; 30: 1356-1362

49. Brunt EM, Ramrakhiani S, Cordes BG, Neuschwander-Tetri BA,
Janney CG, Bacon BR, et al. Concurrence of histologic features
of steathepatitis with other forms of chronic liver disease. Mod
Pathol 2003; 16: 49-56.

50. Caldwell SH, Oelsner DH, Iezzoni JC, Hespenheide EE, Battle
EH, Driscoll CJ. Cryptogenic cirrhosis: clinical characterization
and risk factors for underlying disease. Hepatology 1999; 29:
664-9.


