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BACKGROUND: Nonalcoholic steatohepatitis (NASH) is a
major disorder in patients with persistent changes in aminotrans-
ferase activity who test negative for viral markers and autoanti-
bodies. Although NASH has been correlated with obesity, no
study has been carried out exclusively with nondiabetic obese
patients.
OBJECTIVES: To evaluate the occurrence of NASH in obese
patients without diabetes mellitus and to assess the severity of
histological involvement of the liver.
PATIENTS AND METHODS: Serum aminotransferase levels
were evaluated in 912 obese patients seen at an outpatient clinic
in Porto Alegre, Brazil, from 1997 to 1999. Sixty-eight patients
were found to have altered aminotransferase levels in more than
one test. Thirty-five patients were excluded due to the presence
of diabetes mellitus (n=12), the presence of viral markers (n=11),
alcohol consumption (n=8) and the use of hepatotoxic drugs
(n=4). NASH was diagnosed when histological findings revealed
macrovesicular steatosis associated with lobular inflammatory
infiltrate and hepatocellular injury.
RESULTS: Of the 912 obese patients studied, 33 patients with
altered aminotransferase levels underwent liver biopsy. Four
patients were excluded because they had steatosis only; the

remaining 29 patients (3.18%) fulfilled the diagnostic criteria
established for NASH. The mean age of the 29 patients was
42.2±11.9 years; 65.52% of the patients were women. Grading of
histological findings revealed mild disease in 58.6% of cases;
important proliferation of fibrous tissue was absent in most cases.
CONCLUSIONS: NASH is a common disease among nondia-
betic obese patients with altered aminotransferase levels, and it
usually manifests as a mild clinical condition, although more
severe lesions may be observed.
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La stéatohépatite non alcoolique chez les
patients obèses non diabétiques

HISTORIQUE : La stéatohépatite non alcoolique (SHNA) est un trou-
ble important chez les patients présentant des modifications persistantes
de l�activité de l�aminotransférase et dont les examens des marqueurs
viraux et des auto-anticorps sont négatifs. Bien que la SHNA soit corrélée
avec l�obésité, aucune étude n�a été effectuée exclusivement avec des
non-diabétiques.
OBJECTIFS : Évaluer l�occurrence de SHNA chez les patients obèses
non atteints de diabète sucré et la gravité de l�atteinte histologique du
foie.

suite à la page suivante
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In the late 1970s, Schaffner and Adler (1) studied obese
people with no history of excessive alcohol consumption

and observed histological findings in the liver similar to
those found in alcoholic patients. The term �nonalcoholic
steatohepatitis� (NASH) was first used in 1980 by Ludwig
et al (2), who observed that NASH was associated with
obesity and diabetes mellitus, and that it was more preva-
lent in women. Other investigators (3) showed that NASH
can also occur in nonobese people and in men. 

Subsequent studies (4-13) confirmed the report by
Ludwig et al (2). Currently, NASH is considered to be a
major disorder in nonalcoholic patients who present with
persistent changes in aminotransferase activity and who
test negative for viral markers and for autoantibodies (14).
Another feature of NASH is its potential to progress to cir-
rhosis (2-8,10-13).

Although NASH has been correlated with obesity in
several investigations (2,4-13), no study has been carried
out exclusively with nondiabetic obese patients. Therefore,
the objective of the present study was to assess the occur-
rence of NASH in nondiabetic obese patients and to evalu-
ate the activity and the histological staging of the disease
through liver biopsies.

PATIENTS AND METHODS
A prospective study was conducted in 912 consecutive
obese patients seen at the Nutrition and Gastroenterology
Outpatient Clinic at Irmandade Santa Casa de
Misericórdia, Porto Alegre, Brazil, during a period of three
years (1997 to 1999). Patients sought the clinic with the
aim of losing weight. Obesity was defined as body mass
index (BMI) higher than 30 kg/m2 (15).

After the first visit and the clinical evaluation of nutri-
tional status, all 912 patients underwent the following tests:
fasting glycemia, cholesterol, triglycerides, alanine amino-
transferase (ALT) and aspartate aminotransferase (AST).
Sixty-eight patients had altered aminotransferase levels,
but 12 were excluded because they had diabetes mellitus.
Diabetes mellitus was diagnosed according to the recom-
mendations of the American Diabetes Association (16). On
the first return visit, 56 patients were informed about the
test results and their possible implications, and then invited
to participate in the study.

The 56 patients were investigated for possible risk factors
for hepatic disease, with emphasis on alcohol consumption,
use of potentially hepatotoxic drugs and occupational expo-
sure to agents likely to cause liver damage. Patients present-
ing with any of these factors were excluded from the study.
Excessive alcohol consumption was defined as the weekly
ingestion of more than 40 g of ethanol, according to Powell
et al (7). Other exclusion criteria were age below 18 years
or over 65 years, and pregnancy. In this phase, 12 patients
were excluded: eight were alcohol abusers, and four were
taking hepatotoxic drugs (verapamil, captopril, enalapril).

The remaining 44 patients underwent the following lab-
oratory tests: blood count, platelet count, bilirubin level,
ALT level, AST level, alkaline phosphatase level, gamma-
glutamyl transpeptidase level, prothrombin time, serum
protein electrophoresis, serum iron level, ferritin level,
transferrin saturation, ceruloplasmin level and alpha-1
antitrypsin level. All patients also underwent tests for the
presence of viral (antibodies to hepatitis B core antigen,
hepatitis B surface antigen, antibodies to hepatitis C virus
and antibodies to HIV) and autoimmune markers (antinu-
clear antibodies, smooth muscle antibodies and antimito-
chondrial antibodies). After undergoing these tests, 11
patients were excluded due to the presence of viral markers.

The remaining 33 patients who presented with altered
aminotransferase levels (1.5 times the normal levels) on a
second examination (after approximately 60 days) and
whose alterations were attributed to obesity were included
in the study protocol. These patients underwent a liver
biopsy. Specimens were stained with hematoxylin-eosin,
Sirius red (collagen identification) and Prussian blue (iron
identification). All sections were examined by a single
pathologist on two different occasions to assess intra-
observer variability; the pathologist was not aware of the
patients� data. Whenever disagreement was observed, the
opinion of a second pathologist was requested. Four of these
33 patients presented with steatosis alone upon histological
examination and were, therefore, excluded. As a result, 29
patients comprised the study.

The histological criteria for the diagnosis of NASH were
the presence of macrovesicular steatosis associated with
lobular inflammatory infiltrate with or without perisinu-
soidal fibrosis and the presence of hepatocellular injury,
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PATIENTS ET MÉTHODOLOGIE : Les taux d�aminotransférase
sérique ont été évalués chez 912 patients obèses vus en clinique externe à
Porto Alegre, au Brésil, entre 1997 et 1999. Soixante-huit patients ont
présenté une perturbation du taux d�aminostransférase à plus d�un exa-
men. Trente-cinq ont été exclus en raison de la présence de diabète sucré
(n = 12) ou de marqueurs viraux (n = 11), de consommation d�alcool (n
= 8) et de l�utilisation de drogues hépatotoxiques (n = 4). La SHNA a été
diagnostiquée lorsque les observations histologiques ont révélé une
stéatose macrovésiculaire associée à un infiltrat inflammatoire lobulaire et
à une lésion hépatocellulaire.
RÉSULTATS : Sur les 912 patients étudiés, 33 présentant une perturba-

tion du taux d�aminotransférase ont subi une biopsie hépatique. Quatre
patients ont été exclus parce qu�ils souffraient d�une simple stéatose. Les 29
autres patients respectaient les critères diagnostiques établis pour la SHNA
(31,8 %). Ils avaient un âge moyen de 42,2±11,9 ans, et 65,52 % d�entre
eux étaient des femmes. Le classement des observations histologiques a
révélé une maladie bénigne chez 58,6 % des sujets. Dans la plupart des cas,
on remarquait l�absence d�une importante prolifération de tissu fibreux.
CONCLUSIONS : La SHNA est une maladie courante chez les sujets
obèses non diabétiques présentant une perturbation du taux d�amino-
transférase, et cette maladie se manifeste généralement par un trouble
clinique bénin. Des lésions plus graves peuvent cependant s�observer.
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which was defined as the ballooning degeneration of hepa-
tocytes affecting mainly zone 3 of the hepatic lobule (17).

Steatosis was considered mild when it involved one-
third of the hepatic lobule, moderate when it involved one-
to two-thirds of the hepatic lobule, and severe when it
involved more than two-thirds of the hepatic lobule. The
lobular inflammatory infiltrate was also classified according
to the same criteria. To determine the degree of portal
inflammation (mild, moderate or severe), both the number
of portal spaces involved and the presence of activity in
each portal space were considered.

The degree of fibrosis was assessed using a five-grade
scale (18): grade 0 (none, normal connective tissue); grade 1
(mild, foci of pericellular fibrosis in zone 3); grade 2 (mod-
erate, perivenular or pericellular fibrosis confined to zone 3,
in two regions with or without portal/periportal fibrosis);
grade 3 (severe, bridging or septal fibrosis); and grade 4 (cir-
rhosis).

Patients were classified into four groups, according to the
intensity of fibrosis and inflammatory findings: group I
(mild lobular inflammatory infiltrate with mild or no
involvement of portal spaces and mild or no fibrosis);
group II (moderate lobular inflammatory infiltrate, with
mild or moderate involvement of portal spaces and/or mod-
erate fibrosis); group III (severe lobular inflammatory infil-
trate and moderate or severe involvement of portal spaces
and/or structural alterations due to the presence of fibrous
septa); and group IV (cirrhosis).

Informed consent was obtained from all patients who
agreed to participate in the study and who were included in
the protocol. The research protocol was analyzed and
approved by the Ethics Committee of the hospital.

For the statistical analysis, descriptive measurements
were calculated, ie, means ± SD for quantitative variables
and percentages for categorical variables. Medians and
interquartile ranges were determined for asymmetric quan-
titative variables. Intergroup comparisons were performed
by the Student t test for quantitative variables and by the χ2

test for categorical variables. A compound bar graph was
used to compare histological grading and BMI. The level of
significance was set at α=0.05 for all analyses. 

RESULTS
Of the 912 patients examined, 33 underwent liver biopsy.
Four patients were excluded because they had steatosis only.
As a result, 29 fulfilled the histological criteria established
for the diagnosis of NASH (3.18%; 95% CI 2.2 to 4.6). Of
these 29 patients, 19 (65.52%) were women. The mean age
(±SD) was 42.2±11.9 years (range 19 to 61 years). The
mean BMI was 38.4±7.4 kg/m2. Among the patients with
NASH, 15 (51.7%) had a BMI of 30 to 35 kg/m2 and 14
(48.3%) had a BMI above 35 kg/m2 (35 kg/m2 was used as
the cutoff point for the correlation between degree of obe-
sity and histological grading).

Mild to moderate elevation in aminotransferase levels
was the most common alteration determined by liver func-

tion tests. The mean serum AST level was 52.3±21.2 IU,
and the mean serum ALT level was 90.1±37.9 IU.

The mean cholesterol concentration was 5.54±1.72 mmol/L;
15 patients (51.7%) had levels above the upper limit of nor-
mality (5.17 mmol/L). The mean triglyceride level was
2.14±1.75 mmol/L; 16 patients (55.1%) had levels above
the upper limit of normality (1.8 mmol/L). A total of 22
patients (76%) had high cholesterol and/or triglyceride lev-
els, but the mean values were close to normality.

The histological variables observed in the present study
are described in Table 1. 

When the cases were graded and classified according to
our findings and criteria, 17 patients (58.6%) were in
group I, six (20.7%) were in group II and six (20.7%) were
in group III. Although the formation of fibrous septa was
seen in some patients, no cases of cirrhosis (group IV) were
observed.

There was no correlation between BMI and histological
grading, as shown in Figure 1. An association between the
presence of dyslipidemia and the histological findings was
not observed (P>0.05).

DISCUSSION
Obesity is a major public health problem in western coun-
tries (19), and it has long been correlated with hepatic
alterations, especially steatosis (20-22). More recently, spe-
cial attention has been devoted to the presence of more
severe lesions associated with steatosis in obese patients,
such as inflammatory infiltrates and fibrosis (3,5,7,8). Also,
the occurrence of cryptogenic cirrhosis in obese patients is
currently attributed to the progression of NASH (23,24).

The prevalence of NASH in obese patients is not
known. Most studies on this subject are retrospective and
include patients who underwent investigation for hepatic
alterations, resulting in a selection bias (1,3). Some studies
reviewed hepatic biopsies that were compatible with alco-
holic liver disease and then investigated patients retrospec-
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TABLE 1
Quantification of the histological variables of patients
enrolled in a study of the occurrence of nonalcoholic
steatohepatitis in obese patients without diabetes
mellitus

Mild Moderate Severe
Variables n (%) n (%) n (%)

Macrovesicular steatosis 1 (3.4) 15 (51.7) 13 (44.8)

Microvesicular steatosis 14 (48.3)

Portal inflammation 17 (58.6) 5 (17.2) 4 (13.8)

Lobular inflammation 21 (72.4) 6 (20.7) 2 (6.9)

Mallory bodies 7 (24.1)

Fibrosis 13 (44.8) 4 (13.8) 4 (13.8)

Iron deposits 2 (6.9) 1 (3.4) 2 (6.9)
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tively to assess alcohol consumption; NASH was diagnosed
after the exclusion of alcoholism (2,5,12). Others were
necropsy studies (11), in which the histological abnormali-
ties observed may have resulted from the increased catabo-
lism that is present in terminally ill patients. These studies
(1-3,5,11,12) reported a very strong association between
obesity and NASH; however, all of them included patients
with diabetes mellitus, and in many, hepatitis C infection
was not ruled out.

Contrary to other studies, our sample excluded patients
with diabetes mellitus. Therefore, the alterations observed
are likely to be exclusively associated with obesity. In our
sample of 912 obese individuals evaluated prospectively,
NASH was diagnosed in 3.18% of the cases. These data
probably underestimate the real prevalence of the disease,
and the performance of biopsy in obese subjects with nor-
mal aminotransferase levels could possibly modify these
results; however, we consider this procedure to be ethically
contestable. The predominance of women (65.25% of
cases) is in accordance with the data reported by most
investigators (1,2,4,5,7,8,12).

Although the histological criteria for the diagnosis of
NASH vary in different studies (2-4,7,11,17), it is usually
diagnosed by the presence of alcoholic hepatitis-like histo-
logical patterns in nonalcoholic individuals. In the present
study, the minimal criterion for the diagnosis of NASH was
the presence of macrovesicular steatosis associated with
lobular inflammatory infiltrate and hepatocellular injury
involving zone 3 of the hepatic lobule, according to the cri-
teria established by the National Institutes of Health (17).

The presence of steatosis (usually moderate or severe),
predominantly of the macrovesicular type, is observed in all
cases of NASH (1-3,12). In the present study, macrovesicu-
lar steatosis was graded as mild in only one patient and as
moderate or severe in all other patients. Some degree of

lobular inflammation was observed in all patients, although
it was considered mild in 21 (72.4%) (Table 1).

The presence of mild or moderate fibrosis among
patients with NASH has been reported in 76% to 100% of
cases (2,4,5,25,26), while severe fibrosis occurs in 15% to
50% of cases (2,5,7,25,26). Progression to cirrhosis can be
observed in more severe cases (1-4,12,25). In the present
study, 21 patients (72.4%) presented with some degree of
fibrosis, which was mild in 13 (44.8%). Only four patients
had severe fibrosis with the formation of septa (Table 1).
Cirrhosis was not diagnosed in any patient.

Based on these variables, the patients were classified
according to the intensity of the findings (groups I to IV).
Although this classification is arbitrary, several other inves-
tigators have adopted a similar grading system to obtain
uniform findings (1,4,5). In our study, most patients were
classified as group I (58.6%). These findings are similar to
those reported in the literature (1-3,5,7). Recently, Brunt et
al (27) proposed a new scoring system for grading and stag-
ing histological lesions.

Wanless and Lentz (11) reported an apparent positive
association between degree of obesity and severity of histo-
logical findings. However, when the authors considered
only obese patients without diabetes mellitus, this associa-
tion was not verified. This finding suggests that diabetes
mellitus, rather than the degree of obesity, is responsible for
the greater severity of histological findings. Several investi-
gators (1,3,7) have not observed any association between
severity of liver damage and degree of obesity. In a recent
report, however, Angulo et al (18) evaluated independent
risk factors for the formation of fibrosis and observed a sig-
nificant association with degree of obesity, advanced age
and presence of diabetes mellitus. Ratziu et al (28) observed
that degree of obesity, age over 50 years, and levels of
triglycerides and ALT are also independent risk factors for
the development of septal fibrosis and cirrhosis in obese
patients. In the present study, we did not find an association
between degree of obesity and histological grading.
However, patients with a BMI greater than 35 kg/m² tended
to have more serious findings; this observation could be sig-
nificant in a larger sample (Figure 1).

The presence of dyslipidemia (hypercholesterolemia,
hypertriglyceridemia or both) is a frequent finding among
patients with NASH � it has been reported in 20% to 80%
of cases (1-5,7,11,25). In our study, a significant number of
patients presented with high levels of cholesterol and/or
triglycerides (76%). It is not clear whether this condition
occurs only in association with obesity or whether it plays a
role in the pathogenesis of NASH (29). In the present
study, as well as in that of Angulo et al (18), no association
was detected between severity of hepatic histological
changes and presence of dyslipidemia.

CONCLUSIONS
NASH should always be considered in nondiabetic obese
patients who present with altered aminotransferase levels.
Although most nondiabetic obese patients with NASH do
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Figure 1) Comparison of the histological grading of groups with a body
mass index (BMI) of 30 to 35 kg/m2 and those with a BMI greater than
35 kg/m2
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not present with severe histological findings, they should be
closely monitored, because NASH may progress to a more
severe form.
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