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NONALCOHOLIC FATTY LIVER DISEASE IN
SEVERE OBESE PATIENTS, SUBJECTEDTO
BARIATRIC SURGERY
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ABSTRACT - Context - Nonalcoholic fatty liver disease encompasses a spectrum of histopathological changes that range from simple
steatosis to nonalcoholic steatohepatitis. Works suggest that iron (Fe) deposits in the liver are involved in the physiopathology of
nonalcoholic steatohepatitis. Objective - The aim of this study was to determine the prevalence of simple steatosis and nonalcoholic
steatohepatitis in patients with morbid obesity, subjected to bariatric surgery and to establish a correlation of the anatomopatholog-
ical findings with the presence of liver fibrosis. Methods - A total of 250 liver biopsies were conducted in the transoperation of the
surgeries. Results - Steatosis was present in 226 (90.4%) of the samples, 76 (30.4%) being classified as mild; 71 (28.4%) as moderate
and 79 (31.6%) as intense. Nonalcoholic steatohepatitis was diagnosed in 176 (70.4%) cases, where 120 (48.4%) were mild; 50 (20%)
were moderate, and 6 (2.4%) cases were intense. Fibrosis was referred to in 108 (43.2%) biopsies, 95 of which (38%) were mild; 2
(0.8%) were moderate; 7 (2.8%) were intense, and cirrhosis was diagnosed in 4 (1.6%) cases. There was a correlation between the
degree of steatosis and the level of inflammatory activity (r,= 0.460; P<0.001) and between the degree of this activity and the degree
of fibrosis (r, = 0.583; P<0.001). Only 13 (5.2%) samples showed Fe deposits. Conclusion - There is a high prevalence of nonalco-
holic steatohepatitis in these patients and a positive correlation of the degrees of nonalcoholic steatohepatitis with the intensity of
fibrosis. The low prevalence of Fe deposits found makes it questionable that the presence of this ion has any participation in the
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physiopathogeny of nonalcoholic fatty liver disease.

HEADINGS - Fatty Liver. Liver cirrhosis. Morbid obesity. Bariatric surgery. Iron metabolism disorders.

INTRODUCTION

Obesity is increasing its prevalence at an alarm-
ing rate, reaching approximately 300 million people
worldwide. Said prevalence is estimated at 20%¢- 12,
Nonalcoholic fatty liver disease (NAFLD) is among
the biggest complications of obesity. NAFLD
encompasses a wide spectrum of histopatological
changes ranging from simple steatosis (SS) to non-
alcoholic steatohepatitis (NASH), which can evolve
to cirrhosis and hepatocellular carcinoma®’. SS is
defined as the presence of fatty deposits without
hepatocellular damage, while NASH is defined as
the presence of steatosis associated with hepatocel-
lular lesion with or without fibrosis®?. Some risk
factors have been associated with the development of
NASH, such as metabolic syndrome, age, obesity and
diabetes mellitus (DM)-22, The role of the presence
of Fe in liver tissue and its relation with NASH has
been the target of countless studies. Small quantities
of Fe, found in liver tissue, can act as factor enhanc-
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ing oxidative stress in the hepatocyte determined by
fats, virus and alcohol, increasing toxicity and lead-
ing to fibrogenesis and carcinogenesis!”. Mendler et
al. established a relationship between the resistance
to insulin and the presence of Fe in liver biopsies of
obese individualsV.

Patients with morbid obesity (MO) underwent
to bariatric surgery have been a population in which
NAFLD has been much studied, thanks to the pos-
sibility of conducting transoperative liver biopsy
with low morbidity. The results of this surgery have
determined an improvement in the hepatic histopa-
thology of these patients!*!¥, On the other hand, the
need for liver biopsy in pre-operative evaluation has
been the object of discussion, in some selected cases,
considering that patients with advanced fibrosis in
pre-operation have increased risk of decompensation
in the post-operative, increasing morbimortability of
this surgical modality® 1420,

The aim of this study was to determine the preva-
lence of SS and NASH in patients with MO, subjected
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to bariatric surgery in the Obesity Treatment Center of
the Santa Casa de Porto Alegre Hospital Complex, and to
establish a correlation of the anatomopathological findings
(steatosis, inflammatory activity and iron deposits) with the
presence of liver fibrosis.

METHODS

In this retrospective study, a total of 250 liver biopsies
were analyzed, conducted in the transoperation of patients
subjected to bariatric surgery from 2007 to 2012, in the
Obesity Treatment Center of the Santa Casa de Porto
Alegre Hospital Complex. Patients aged less than 18 years
were excluded, as well as those who presented serological
markers for viral hepatitis and those with alcohol intake
>20 g/day.

The liver biopsies were evaluated by the same pathologist.
The histochemical techniques used to analyze the specimen
were hematoxylin/eosin (HE), Masson’s trichrome (to evalu-
ate fibrosis) and Perls (to evaluate iron deposits). Steatosis
was considered to be present on reaching over 5% of the
sample studied. The percentage presence of 5% to 33%
was considered to be mild steatosis (G1); of 33% to 66%
as moderate steatosis (G2) and greater than 66% as severe
steatosis (G3)®.

To diagnose NASH, the presence of steatosis associated
with hepatocyte ballooning and/or inflammatory infiltrate
was deemed necessary. The activity of NASH was classified
as mild (A1), moderate (A2) and severe (A3), as described
by the Pathology Committee of the NASH Clinical Research
Network. The degree of fibrosis was classified as stage 1A,
when sinusoidal/discrete cellular fibrosis was identified;
degree 1B if sinusoidal/dense and diffuse cellular fibrosis;
and 1C in case portal fibrosis was identified. In stage 2,
pericellular/perisinusoidal fibrosis was considered, associated
with periportal fibrosis; in stage 3, the anterior changes as-
sociated with bridging fibrosis and in stage 4, cirrhosis was
diagnosed®. For statistical analysis, the degree of fibrosis
was classified as mild (stage 1A, 1B, 1C), moderate (stage 2),
severe (stage 3) and cirrhosis (stage 4).

A semi-quantitative analysis of the iron deposits in the
hepatocytes and in the Kupffer cells was conducted, accord-
ing to the classification used by Sebastiani et al.!® in which
degree 0 corresponds to the total absence of Fe; degree 1 to
the minimum quantity; degree 2 to mild quantity; degree 3
to moderate quantity and degree 4 to great quantity of Fe.

Statistical analysis

The data analysis was conducted using the SPSS (Statisti-
cal Package for the Social Sciences) software, version 18.0.
This sample size supports a minimum difference between
groups of 20%, with power of 85% and significance level
of 5%. The continuous variables were described with use of
mean and standard deviation and the categorical variables
by means of absolute and relative frequencies.

To evaluate the association between the categorical
variables, the Pearson chi-square test was applied. For the
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continuous or ordinal variables, the Spearman correlation
test was used.

The statistical significance level considered was 5%
(P<0.05).

This study was approved by the Institutional Review
Board of Irmandade da Santa Casa de Misericordia de Porto
Alegre - ISCMPA, with number 70375.

RESULTS

Out of the 250 biopsies analyzed, 200 (80%) were of
women, and 50 (20%) of men, with an average age of 36.8
+ 10.2 years. The average body mass index (BMI) was 43.6
+ 5.2 Kg/m?.

Steatosis was present in 226 (90.4%) samples. With regard
to its intensity, it was observed that 76 (30.4%) were classified
as mild; 71 (28.4%) as moderate and 79 (31.6%) as intense
(Figure 1).

NASH was diagnosed in 176 (70.4%) cases. Mild degree
was found in 120 (48.4%) cases; moderate in 50 (20%) cases,
and severe in 6 (2.4%) cases (Figure 2).
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FIGURE 1. Sample distribution with regard to the presence and intensity
of steatosis
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Fibrosis was referred to in 108 (43.2%) biopsies, 95 of
which (38%) were mild; 2 (0.8%) were moderate; 7 were in-
tense (2.8%), and cirrhosis was diagnosed in 4 (1.6%) cases
(Figure 3).
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FIGURE 3. Sample distribution with regard to the presence and intensity
of fibrosis

There was a moderate correlation between the degree of
steatosis and the level of inflammatory activity/ballooning
(r,=0.460; P<0.001) and also a regular correlation between
the degree of activity and the degree of fibrosis (r, = 0.583;
P<0.001) (Figures 4 and 5). ‘
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FIGURE 4. Association between steatosis intensity and nonalcoholic
steatohepatitis (NASH) intensity measured by the Spearman correlation
coefficient (r,= 0.460; P < 0.001)
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FIGURE 5. Association between nonalcoholic steatohepatitis (NASH)
intensity and fibrosis intensity measured by the Spearman correlation
coefficient (r,= 0.583; P<0.001)
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Iron deposits were found in mild concentration in 13
(5.2%) samples, being that in 9 the iron was located in the
Kupffer cells and in 7 in the hepatocytes.

DISCUSSION

The results of this study show a prevalence of 90.4% of
NAFLD in patients with MO who underwent bariatric sur-
gery. This result is consistent with the literature that reports
a prevalence of 84% and 96% of NAFLD in these patients®.

NAFLD has a wide spectrum of alterations that range
from SS to fibrosis and eventually to cirrhosis. Within these
alterations, this analysis shows that the degree of steatosis
was distributed almost uniformly in the samples (30.4%,
28.4% and 31.6%), for mild, moderate and severe degree
respectively. Concomitantly, NASH was found in approxi-
mately 70% of the sample, there being a moderate correlation
with the degree of steatosis. This finding is consistent with
the physiopathology of NAFLD, in which excess fat in the
hepatocyte triggers the inflammation process, leading to
NASH, which can result in fibrosis®. However, this correla-
tion was not strong, since some cases showed intense degree
of steatosis with mild or no inflammation, a fact that shows
that the liver biopsy, before providing a definitive diagnosis,
mainly reflects a stage of evolution of NAFLD.

On analyzing the degree of fibrosis of the samples of this
investigation, it was noticed that fibrosis was already present
in 48.3% of them; out of these, 38% were mild and only 4.4.%
(11 cases) were considered of intense degree. In recent years,
bariatric surgery has become an important therapeutic option
for MO. Some studies document a significant reduction of
fibrosis in liver biopsies conducted during the surgery and
after weight loss in these patients® %1319 However, the same
works report that, if the degree of fibrosis is advanced, the
chances of regression reduce, moreover, there is an increase
in morbimortality after bariatric surgery in patients with
advanced fibrosis.

Some studies have been conducted to evaluate clinical lab
parameters with histopathological findings. Liew et al. present-
ed retrospective results of 152 patients subjected to laparoscopic
bariatric surgery, in which the insulin resistance (IR), evaluated
by the HOMA-IR index, was correlated with the diagnosis
of NASH®. In a prospective study, with sequential biopsies,
Mathurin et al. observed the effects of bariatric surgery on
NAFLD and NASH. These authors showed an improvement
in all histological and lab parameters in NAFLD in 5 years. It
is interesting to note that the improvement in IR, which occurs
in the first year after surgery, is a predictive factor of regression
of the histological and lab parameters of NAFLD!9, In fact,
the hepatic lesion and Fb cannot be detected by image or lab
tests. Some works have sought to identify clinical/lab markers
of NASH, like age, obesity, diabetes mellitus (DM), systemic
arterial hypertension, inflammation markers, aspartate ami-
notransferase (AST)/alanine aminotransferase (ALT) ratio >1
and triglyceride (TG) levels >150 mg/dL. The studies that try
to correlate inflammatory markers, like some cytokines and
others of oxidative stress present various results’- 119,

287



Losekann A, Weston AC, Carli LA, Espindola MB, Pioner SR, Coral GP. Nonalcoholic fatty liver disease in severe obese patients, subjected to bariatric surgery

To date, there is no lab marker for diagnosis and gravity of
NASH. In this wise, liver biopsy should perhaps be indicated,
in select cases, in the pre-operative evaluation of patients with
MO and indication of bariatric surgery. Although this indica-
tion is already described, to patients with NAFLD and with
risk factors to NASH, in the last consensus of the American
Association for Study of Liver Diseases, it is important to
develop protocols with specific outlining, aiming at shedding
light on this controversy®.

Some authors support that the presence of Fe in the
liver tissue is a possible factor involved in the genesis of the
inflammation!”. The excess Fe not linked to transferrin is
removed from circulation by the hepatocyte by operation of
a peptide called hepcidin, which regulates the homeostasis of
Fe®. The Kupfter cells (KC) also play an important role in
the elimination of iron, since they accumulate this ion when
the hepatocytes are saturated. It is possible that the KC, when
saturated with Fe, lose control over other aggressions suffered

by the liver (virus, alcohol, etc.), favoring the progression of
fibrosis”. In the casuistic of this study, mild deposits of Fe
were found in only 10 (4%) cases, without predominance in
hepatocytes or in KC. It does not seem, however, that Fe has
an important role in the physiopathogeny of NASH. Corrob-
orating our results, the study by Zamin et al. did not establish
correlation between mutation of the C282Y and H63D gene
(mutation involved in the genesis of hemochromatosis), in 20
patients with NASH. This reinforces the nonparticipation of
Fe deposits in the physiopathology of NASH®,

In conclusion, the findings of this investigation confirm a
high prevalence of SS and NASH in patients with MO. The
correlation between NASH and fibrosis reinforce the indi-
cation of bariatric surgery in the treatment of MO and the
importance of liver biopsy in the pre-operative evaluation of
some patients. Moreover, the low prevalence of iron deposits
in the samples analyzed herein makes the participation of Fe
in the physiopathogeny of NAFLD questionable.

Losekann A, Weston AC, Carli LA, Espindola MB, Pioner SR, Coral GP. Doenga hepatica gordurosa ndo alcodlica em pacientes com obesidade mor-

bida, submetidos a cirurgia bariatrica. Arq Gastroenterol. 2013,50(4):xxx.

RESUMO - Contexto - A doenga hepatica gordurosa nao alcodlica engloba um espectro de alteragdes histopatologicas que abrangem desde a esteatose

simples até a esteato-hepatite nao alcodlica. Trabalhos sugerem que depositos de ferro (Fe) no figado estao envolvidos na fisiopatologia da estea-

to-hepatite nao alcoolica. Objetivo - Determinar a prevaléncia de esteatose simples e de esteato-hepatite ndo alcodlica nos pacientes com obesidade

morbida, submetidos a cirurgia bariatrica e estabelecer uma correlagdo dos achados anatomopatoldgicos com a presenga de fibrose hepatica.

Meétodo - Foram analisadas 250 bidpsias hepaticas realizadas no transoperatorio das cirurgias. Resultados - A esteatose esteve presente em 226 (90,4%)

das amostras, sendo 76 (30,4%) classificadas como leves; 71 (28,4%), como moderadas e, 79 (31,6%) como intensas. A esteato-hepatite ndo alcodlica

esteato-hepatite nao alcodlica foi diagnosticada em 176 (70,4%) dos casos, nos quais 120 (48,4%) eram de grau leve; 50 (20%) moderado e, 6 (2,4%)

intenso. A fibrose foi referida em 108 (43,2%) biopsias, das quais 95 (38%) eram leves; 2 (0,8%), moderadas; 7 (2,8%) intensas e, em 4 (1,6%) casos, foi

diagnosticado cirrose. Observou-se uma correlagdo entre o grau de esteatose e o nivel de atividade inflamatoria (r, = 0,460; P<0,001) e entre o grau

dessa atividade com o de fibrose (r,= 0,583; P<0,001). Apenas 13 (5,2%) amostras apresentaram depdsitos de Fe. Conclusdo - Existe uma prevaléncia

elevada de esteato-hepatite ndo alcodlica nesses pacientes e uma correlagdo positiva dos graus de esteato-hepatite nao alcoolica com a intensidade da

fibrose. A baixa prevaléncia de depoésitos de Fe encontrada torna questionavel que a presenga deste ion tenha alguma participagao na fisiopatogenia

da doenca hepatica gordurosa nao alcoolica.

DESCRITORES - Figado gorduroso. Cirrose Hepatica. Obesidade morbida. Cirurgia bariatrica. Disturbios do metabolismo do ferro.
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