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ABSTRACT

Objective: to determine epidemiological, biochemical, viro-
logical, and histological factors associated with liver steatosis in
chronic hepatitis C.

Subjects: the medical histories of 53 patients biopsied for
chronic hepatitis C diagnosis between June 2000 and December
2002 were retrospectively studied. Epidemiological, biochemical,
and virological data were collected. Patients with hepatitis B virus
or human immunodeficiency virus coinfection were excluded. Liv-
er biopsy specimens were reviewed and scored by one patholo-
gist. Weight and height were measured at liver biopsy time. The
statistic association between qualitative and quantitative variables
and the presence of liver steatosis was studied.

Results: steatosis was identified in 52% of biopsies. There
was no statistic association with age, sex, method of transmission,
duration of infection, alcohol consumption, other diseases, body
mass index, glucose, triglycerides, cholesterol, AST, ALT, GGT,
alkaline phosphatase, bilirubin, or viral load. Liver steatosis was
associated with serum iron, transferrin saturation, and ferritin.
Genotype 3 was also associated with steatosis. Piecemeal necro-
sis, hepatocellular injury, Kupffer cell hyperplasia, liver iron, and
portal fibrosis were also associated with steatosis. A multivariate
analysis showed that genotype 3, Kupffer cell hyperplasia, and liv-
er iron were associated with the presence of steatosis.

Conclusions: liver steatosis in chronic hepatitis C associates
with genotype 3, Kupffer cell hyperplasia, and iron overload. He-
patic steatosis also associates with greater inflammation and fibro-
sis, and must be considered to contribute to disease progression.

Key words: Chronic hepatitis. Hepatitis C virus. Lipids. Metabol-
ic syndrome. Iron overload. Prognosis.

Recibido: 03-12-03.
Aceptado: 28-04-04.

Correspondencia: L. Fernandez Salazar. C/ Gamazo, 4 - 3° B. 47004 Valla-
dolid. Telf.: 983 212 398.

INTRODUCTION

Hepatic steatosis is a frequent finding in hepatic biop-
sies of patients with chronic hepatitis C (CHC) (1). The
role of hepatic steatosis in the natural history of CHC is
unclear, but several authors link it to fibrosis (2-6).

Fat deposits in the liver can be due to factors that are
independent of infection with hepatitis C virus (HCV),
such as alcohol consumption, diabetes mellitus, hypertri-
gylceridemia, or overweight (4,5). They may also be a
consequence of a cytopathic effect of HCV (6).

Our objective was to determine the frequency and
severity of steatosis in CHC, and epidemiological, bio-
chemical, virological, and histological factors associated
with its presence. We attempted to determine whether the
presence of steatosis is related to factors independent of
HCYV infection, and whether its presence implies a more
severe liver disease.

MATERIAL AND METHODS

Patients. The case histories of 53 patients biopsied for
CHC between June 2000 and December 2002 were retro-
spectively studied. CHC diagnosis was established from
ALT (alanine aminotransferase) elevation for over six
months, the presence of HCV antibodies, and the detec-
tion of HCV RNA in the serum. Patients with hepatitis B
virus (HBV) or human immunodeficiency virus (HIV)
coinfection were excluded; the final number of patients
was 50. Data on method of transmission, length of evolu-
tion (known for only 14 patients), associated diseases,
and alcohol consumption were obtained. Patients were
classified into three groups based on alcohol consump-
tion during the previous 12 months: a) non-drinkers; b)
less than 40 g of alcohol per day; and c¢) more than 40 g
alcohol per day. Patients were weighted and measured for
height during their admission for a liver biopsy.
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Biochemistry and hemogram. The following were ob-
tained: glucose, triglycerides, cholesterol, aspartate
aminotransferase (AST), ALT, alkaline phosphatase
(AP), gamma-glutamyl transpeptidase (GGT), bilirubin,
serum iron, transferrin, transferrin saturation index (TSI),
ferritin, platelets.

Histological study. Hepatic biopsies were performed
under ultrasonographic guidance using a modified Menghi-
ni aspiration-biopsy needle (Surecut®). Liver tissue was
fixed in formol and then in paraffin. A single pathologist
was in charge of the study of biopsy samples as shown in
table I, using standard staining: hematoxylin-eosin,
trichrome, and Perls. Portal/periportal activity and lobular
activity gave the degree based on Scheuer’s criteria (7).

Virology. HCV genotype and viral load were determined
within the three months prior to the liver biopsy. As a
screening test for serologic diagnosis, an enzymoimmuno-
analysis test (EIA, Abbott Chicago, USA) was used, and
then confirmed by immunoblot (Deciscan HCV, Sanofi Di-
agnostic Pasteur, Marnes la Coquette, France). PCR before
reverse transcription (RT-PCR) (Amplicor HCV, Roche
Branchburg, USA) was used for viral RNA detection.
Genotyping was performed based on reverse hybridization
of amplified fragments from RT-PCR (Inno-Lipa 2nd gen-
eration HCV, Innogenetics Zarijndecht, Belgium).

Immunology. The positivity of autoantibodies (antinu-
clear, anti-DNA, anti-mitochondrial, anti-smooth muscle,
and anti-parietal cell) was studied. Titres equal to or
greater than 1/40 were included in the study.

Statistical analysis. Demographic, histological, and
laboratory parameters were compared to the presence or
absence of steatosis and its severity. Categorical variables
were expressed as percentages, and continual variables as
averages plus standard deviation. The Chi squared tests
by Pearson, Mann-Whitney, and Kruskal-Wallis were
used. Finally, variables significantly associated with
steatosis in the univariate analysis (p < 0.05) were includ-
ed in a multivariate model of logistic regression.

RESULTS

Table II shows the general characteristics of patients.

Steatosis presence and severity

Steatosis was observed in 52% (26/50) of liver biop-
sies. It was mild in 65.3% (17/26), moderate in 23%
(6/26), and severe in 11.5% (3/26). Steatosis was
macrovacuolar in 38.4% (10/26), microvacuolar in 3.8%
(1/26), and mixed in 57.6% (15/26).

Factors associated with the presence of steatosis

1. Epidemiological (Table III): neither steatosis nor its
severity were associated with differences in age, sex,
time of evolution, method of infection, alcohol consump-
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Table I. Values for the histological variables studied

Steatosis (0-3)
0 Absent
1 Affects less than 1/3 of the hepatocytes (mild)
2 Affects between 1/3 and 2/3 of the hepatocytes (moderate)
3 Affects more than 2/3 of the hepatocytes (severe)

Portal inflammation (0-3)
0 Absent
1 Mild
2 Moderate
3 Severe

Piecemeal necrosis (0-3)
0 Absent
1 Mild
2 Moderate
3 Severe

Lobular necrosis (0-2)
0 Absent, mild
1 Moderate
2 Severe

Confluent necrosis areas (0-1)
0 Absent
1 Present

Hepatocellular damage (ballooning degeneration, acidophilia, pyk-
nosis) (0-2)
0 Absent
1 Mild
2 Moderate or severe

Kupfter cell hyperplasia (0-1)
0 Absent
1 Present

Portal fibrosis (0-4)
0 No fibrosis
1 Portal space enlargement without septum formation
2 Portal space enlargement with septum formation
3 Numerous septum without cirrhosis
4 Cirrhosis

Centrolobular fibrosis (centrolobular vein thickening with perisinu-
soidal fibrosis) (0-2)
0 Absent
1 Moderate
2 Severe

Iron (0-3)
0 Absent
1 Iron present in up to 1/3 of the hepatocytes
2 Iron present in 1/3 to 2/3 of the hepatocytes
3 Iron present in 2/3 to all of the hepatocytes

tion, or associated diseases. Steatosis was not associated
with a greater body mass index (BMI). In patients with a
BMI above the average value for all patients, steatosis
was not found more frequently. No relation between BMI
and steatosis was found in patients infected with HCV
genotype-3 or a HCV of a different genotype.

2. Biochemical and immunological (Table III): pa-
tients with hepatic steatosis were found to have elevated
serum iron, TSI, and ferritin. A relationship between
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Table Il. General patient characteristics

Age 40.7 +9.3
Sex 41V/9M
BMI (kg/m?) 255+34
Transmission method n (%)
Transfusion 8 (16%)
VDA 14 (28%)
Unknown 28 (56%)
Alcohol intake n (%)
Non-drinker 32 (64%)
Intake < 40 g/day 15 (30%)
Intake > 40 g/day 3(6%)

Hemogram and biochemistry

Platelets (/mm?) 189,723 + 47,123

AST (Ul/mL) 73.4 £ 46.3
ALT (UI/mL) 129.6 + 80.4
Glucose (mg/dL) 94.1+14.7
Cholesterol (mg/dL) 172.6 +33.3
Triglycerides (mg/dL) 88.3+36.8
Iron (ug/dL) 132.0+54.4
TSI (%) 55.0+27.0
Ferritin (ng/mL) 252.8 £ 287.0

Virology
Viral load (Ul/mL)
Genotype n (%) (*)

460,410 £ 317,993

1 31 (62%)
3 9 (18%)
4 1(2%)
Coinfection with genotypes 1 and 4 5(10%)
Histological n (%)
Inflammation degree
1 9 (18%)
2 28 (56%)
3 12 24%)
4 1(2%)
Fibrosis state
0 1(2%)
1 17 (34%)
2 18 (36%)
3 10 (20%)
4 4 (8%)

*Four patients had infection with HCV that could not be genotyped

serum ferritin and steatosis severity was also found
(Table IV).

3. Virological (Table III): genotype 3 was clearly asso-
ciated with the presence of steatosis. Hepatic steatosis
was found in 100% of hepatic biopsies from patients in-
fected with HCV genotype-3, as compared to 35% of pa-
tients infected with genotype-1 viruses. Table IV shows
the differences in steatosis for the various genotypes. He-
patic steatosis was not associated with viral load in the
total number of patients or in genotype-3 or non-geno-
type-3 subgroups.

4. Histological (Table V): the presence of steatosis was
associated with piecemeal necrosis and hence with higher
activity levels, as well as with greater portal fibrosis,
greater hepatocellular degeneration, presence of de-
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tectable hepatic iron, and hyperplasia of Kupffer cells.
Steatosis severity was related to iron deposits (Table I'V).

Genotype, piecemeal necrosis, hepatocellular degener-
ation, Kupffer cell hyperplasia, hepatic iron, grade, and
portal fibrosis were included within the multivariate
analysis. Three variables were independently associated
with hepatic steatosis: hepatic iron (OR 12.884; 95% CI:
2.197-75.536; p = 0.005), genotype 3 (OR 43.48; 95%
CI: 3.64-50; p = 0.003), and Kupffer cell hyperplasia (OR
16.622; 95% CI: 1.570-176.03; p = 0.020).

DISCUSSION

The frequency and severity of liver steatosis in our pa-
tients is similar to that described in other studies (2,4,8-
13). We did not find any of the associations between
steatosis and coexistence of metabolic syndrome such as
diabetes or hyperlipidemia, or overweight based on BMI
that other authors have found (4,5,11,12,14-16). There
are several possible explanations for this: a) our patient
group is very homogenous in BMI; b) 65% of patients
have only mild steatosis, and therefore low severity may
prevent differences to be significant; ¢) considering fatty
liver and non-alcoholic steatohepatitis (NASH), the per-
centage of patients in whom is found only insulin resis-
tance but not diabetes, hyperlipemia, or obesity is not
negligible (17,18); and d) in NASH, and possibly in
steatosis associated with CHC (6), visceral obesity is
more important than peripheral obesity (17,19), and BMI
is not an adequate indicator of visceral obesity.

In our patients, hepatic iron is clearly associated with
hepatic steatosis. Such association has not been found in
other studies (4,6), but there is reliable evidence that he-
patic steatosis, metabolic syndrome, and iron overload
are interrelated (17,18,20-30). CHC steatosis has been re-
lated to factors involved in non-alcoholic fatty liver dis-
ease, such as leptin, TNF-alpha (tumour necrosis factor-
alpha), and CYP2E1 (cytochrome P450 2E1) (11,31-33)
levels, and nonalcoholic steatosis is known to be associ-
ated with high iron indexes.

A possible cytopathic role of HCV itself, inducing
steatosis, is supported by different studies. Although there
are studies that do not show any relationship between
steatosis and HCV genotype or viral load (8,34), a correla-
tion between steatosis, serum and intrahepatic titres of vi-
ral RNA, and hepatic expression of HCV core protein in
CHC has been demonstrated (6,11,12,35,36). Transgenic
rats that express HCV proteins develop hepatic steatosis,
mitochondrial disorders, and problems in very-low-densi-
ty-lipoprotein (VLDL) secretion by hepatocytes (37-39).
HCYV entry into hepatocytes is mediated by the receptor of
low-density lipoproteins, and interactions between HCV
core proteins and apolipoproteins Apol and Apo2 have
been shown (40,41). HCV infection, most frequently by
genotype 3, also induces hypolipobetaproteinemia (42,43)
and hypocholesterolemia (12,16,43,44), and sustained
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Table IIl. Analysis of demographic, laboratory and virological variables

No steatosis (24) Steatosis (26) p
Age 383+ 11.1 42.8 +6.7 NS
Sex (% male) 75% 88% NS
BMI 249 35 26.0+3.3 NS
Transmission method
Transfusion 20.8% (5/24) 12% (3/26) NS
IVDA 33.3% (8/24) 24% (6/26) NS
Unknown 45.8% (11/24) 68% (17/26) NS
Time of evolution 185+84 21.0+6.2 NS
Alcohol intake NS
Non-drinker 62.5% 65.3%
Alcohol < 40 g/day 29.1% 30.7%
Alcohol > 40 g/day 8.3% 3.8%
Haemogram and biochemistry
Platelets (/mm?) 198,272 £ 53,222 182,200 + 40,640 NS
Glucose (mg/dL) 952 +17.8 93.1+11.3 NS
Triglycerides (mg/dL) 84.2 +£35.8 92.1+£38.0 NS
Cholesterol (mg/dL) 172.8 +£27.9 1725+ 38.2 NS
AST (Ul/mL) 61.9+37.8 84.0+£514 NS
ALT (Ul/mL) 116.0+£75.9 142.1 £ 83.9 NS
GGT (UI/mL) 54.7 £ 55.1 69.1 £49.9 NS
AP (Ul/mL) 179.5+73.5 147.1 £56.8 NS
Iron (ug/dL) 114.0 +42.9 1485 +59.3 0.03
TSI (%) 440+ 21.6 64.4 £ 28.2 0.05
Ferritin (ng/mL) 131.7 £93.7 348.7 + 349.1 0.01
Autoimmunity 8.3% 7.6% NS
Virology
Load (Ul/mL) 493,929 + 329,638 426,892 + 309,555 NS
Genotype 3 0% 37.5% 0.001

Table IV. Relationship between steatosis intensity and serous ferritin (p = 0.006), genotype (p < 0.001) and hepatic iron (p = 0.031)

Steatosis 0

Steatosis 1

Steatosis 2

Steatosis 3

Serous ferritin

Genotypes (*)
1(31)
3(9)

4.(1)
1 and 4 (5)

Hepatic iron
0(31)
1(13)
2(4)
3(1)

131.7 (£ 93.7)

64.5% (20/31)
0% (0/9)
0% (0/1)
40% (2/5)

64.5% (20/31)
30.8% (4/13)
0% (0/4)
0% (0/1)

324.9 (+ 165.6)

32.3% (10/31)
44.4% (4/9)
0% (0/1)
60% (3/5)

19.4% (6/31)
53.8% (7/13)
75% (3/4)
0% (0/1)

475.6 (£ 672.3)

3.2% (1/31)

33.3% (3/9)

100% (1/1)
0% (0/5)

9.7% (3/31)
7.7% (1/13)
25% (1/4)
100% (1/1)

214.0 (+ 12.4)

0% (0/31)
22.2% (2/9)
0% (0/1)
0% (0/5)

6.5% (2/31)
7.7% (1/13)
0% (0/4)
0% (0/1)

*Four patients had infection with HCV that could not be genotyped.

response to antiviral treatment makes steatosis disappear
and reverts hypocholesterolemia (13,43,44). The steatosis
in our patients is more frequent and severe in those infect-
ed with genotype 3. The role of HCV, above all with geno-
type 3, in the genesis of hepatic steatosis in CHC therefore
appears probable. Just as other authors have done, we
found no association between viral load and presence of
steatosis or its severity (4).

REV Esp ENFERM DIG 2004; 96(12): 818-828

We have found no association between steatosis and
age, sex, or method of transmission either. Other authors
generally report this lack of association also (4-6), al-
though age has been associated with steatosis (12). A
greater alcohol intake was not found among steatosis pa-
tients, although it is true that the CHC patients we biop-
sied are patients with great possibilities of receiving
treatment who are not habitual drinkers. The role that
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Table V. Analysis of histological variables

No steatosis (24) Steatosis (26) p
Portal inflammation NS
1 9 (37.5%) 5(19.2%)
2,3 15 (62.5%) 21 (80.7%)
Piecemeal necrosis 0.011
0 9 (37.5%) 2(7.6%)
1,2,3 15 (62.5%) 24 (92.3%)
Lobular necrosis NS
0 13 (54.1%) 10 (38.4%)
1,2 11 (45.8%) 16 (61.5%)
Joined necrosis areas NS
0 17 (73.9%) 17 (65.3%)
1 6 (26.0%) 9 (34.6%)
Degree 0.048
1 7 (29.1%) 2 (7.6%)
2,3,4 17 (70.8%) 24 (92.3%)
Hepatocellular degeneration
0 12 (50%) 5(19.2%) 0.022
1,2 12 (50%) 21 (80.7%)
Kupffer cell hyperplasia
0 7 (29.1%) 2 (7.6%) 0.048
1 17 (70.8%) 24 (92.3%)
Hepatic iron 0.004
0 20 (83.3%) 11 (44%)
1,2,3 4(16.6%) 14 (56%)
Portal fibrosis 0.022
0,1 12 (50%) 5(19.2%)
2,3,4 12 (50%) 21 (80.7%)
Centrolobular fibrosis NS
0 14 (58.3%) 11 (42.3%)
1,2 10 (41.6%) 15 (57.6%)

alcohol plays in relation to CHC steatosis has been stud-
ied by several authors (3-5,9). Alcohol intake does not
appear to be an important factor in the development of
steatosis in CHC (4, 5), although a relationship is found
in drinkers (10). Alcohol and steatosis may have a syner-
gic action in CHC fibrogenesis (3). Among serum bio-
chemical factors, only iron, TSI, and ferritin are associat-
ed with steatosis in the univariate analysis in our patients.
It is possible that if the group of patients with severe
steatosis had been larger, a greater level of hepatic cytol-
ysis would have been found (35).

Steatosis is a condition that makes the liver vulnera-
ble to other aggressions (32), and can be considered an
aggravating factor in CHC. In our patients we found
Kupffer cell hyperplasia associated with steatosis; this
may also be explained by disorders in the phagocytic
system as described in hepatic steatosis (45). Just as
other authors (6), we have found steatosis associated
with greater piecemeal necrosis and greater hepatocellu-
lar degeneration, which is typical of both alcoholic and

nonalcoholic steatosis, although it does not associate
with greater centrolobular fibrosis (5,46). Other authors
have found an association between steatosis and perisi-
nusoidal fibrosis (47). The relationship between steato-
sis, or its progression, and CHC fibrogenesis has been
demonstrated (2-6,8,9), but we could only show an as-
sociation between steatosis and portal fibrosis in the
univariate analysis.
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RESUMEN

Objetivo: determinar los factores epidemiolégicos, analiticos,
virologicos e histologicos a los que se asocia la esteatosis en la he-
patitis C.

Pacientes: se revisaron de forma retrospectiva 53 historias
clinicas de pacientes biopsiados consecutivamente desde junio de
2000 a dicembre de 2002. Se excluyeron pacientes con otros
virus. Se revisaron las biopsias hepéticas de forma protocolizada.
Se obtuvieron los datos epidemiolégicos, analiticos y virolégicos.
La talla y el peso de los pacientes se recogieron en el momento de
la biopsia hepatica. Se estudio6 la asociacion estadistica de las variables
cualitativas y cuantitativas con la presencia de esteatosis y se real-
iz6 un anélisis multivariante.

Resultados: se identifico esteatosis en el 52% de las biopsias.
No hubo asociacién estadisticamente significativa con edad, sexo,
via de contagio, tiempo de evolucién, ingesta de alcohol, presen-
cia de enfermedades asociadas, indice de masa corporal, glucosa,
triglicéridos, colesterol, AST, ALT, GGT, FA, bilirrubina, carga vi-
ral. Se asoci6 a mayor sideremia, IST y ferritina. Se demostré aso-
ciacion con el genotipo 3. La esteatosis se asocid6 a necrosis
piecemeal, degeneraciéon hepatocelular, hiperplasia de células de
Kupffer, hierro hepatico y fibrosis portal. El hierro hepatico, la
hiperplasia de las células de Kupffer y el genotipo 3 se asociaron
de manera independiente a la esteatosis hepatica.

Conclusiones: la esteatosis en la hepatitis C se asocia a la in-
feccion por genotipo 3, a la hiperplasia de las células de Kupffer y
a sobrecarga de hierro. También se asocia a mayor inflamacién y
fibrosis por lo que debe ser considerada factor agravante.

Palabras clave: Hepatitis crénica. Hepacivirus. Lipidos. Enfer-
medad metabodlica. Sobrecarga de hierro. Pronéstico.

INTRODUCCION

Un hallazgo frecuente en las biopsias hepaticas de pa-
cientes con hepatitis cronica por el virus C (HCC) es la
esteatosis hepatica (1). El papel de esta en la historia na-
tural de la HCC no es conocido pero varios autores la re-
lacionan con la fibrosis (2-6).

El depdsito de grasa en el higado puede deberse a fac-
tores independientes de la infeccidn por el virus de la he-
patitis C (VHC) como la ingestion de alcohol, la diabetes
mellitus, hiperlipemia, o el sobrepeso (4,5) o puede ser
consecuencia de un efecto citopatico del VHC (6).

Nuestro objetivo fue determinar la frecuencia y la in-
tensidad con la que la esteatosis se detecta en la HCC y
los factores epidemiologicos, analiticos, viroldgicos e
histoldgicos a los que se asocia tratando de elucidar si la
presencia de esteatosis se relaciona con factores indepen-
dientes de la infeccion por el VHC vy si su presencia supo-
ne una hepatopatia mas grave.

MATERIAL Y METODOS

Pacientes. Se revisaron de forma retrospectiva las his-
torias clinicas de 53 pacientes con diagnostico de HCC
biopsiados consecutivamente desde junio de 2000 hasta
dicembre de 2002. El diagnostico de HCC se hizo a partir
de la elevacion de ALT (alanin-amino transferasa) duran-
te mas de seis meses, la presencia de anticuerpos frente al
VHC y la deteccion de ARN del VHC en suero. Se exclu-
yeron pacientes con coinfeccion por VHB o VIH. El na-
mero final de pacientes fue 50. Se obtuvieron los datos
referentes a via de transmision de la infeccion, tiempo de
evolucidn (solo conocido en 14 pacientes), enfermedades
asociadas y consumo de alcohol. El consumo de alcohol
en los doce meses previos permitid clasificar a los pa-
cientes en tres grupos: a) abstemios; b) ingestion inferior
a 40 g de alcohol al dia; y c¢) ingestion mayor de 40 g de
alcohol al dfa. La talla y el peso de los pacientes se obtu-
vieron durante el ingreso del paciente para la realizacion
de la biopsia hepatica.

Bioquimica y hemograma. Se obtuvieron los siguien-
tes datos: glucosa, triglicéridos, colesterol, AST (asparta-
to-amino transferasa), ALT, FA (fosfatasa alcalina), GGT
(gamma glutamil transpeptidasa), bilirrubina, hierro séri-
co, transferrina, IST (indice de saturacion de transferri-
na), ferritina y plaquetas.

Estudio histologico. Las biopsias hepiticas se realiza-
ron con control ecografico y aguja de biopsia-aspiracion
Menghini modificada (Surecut®). El tejido hepéatico fue
fijado en formol y posteriormente incluido en parafina.
Un Gnico patdlogo se encargd del estudio de las biopsias
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segln la tabla I empleandose las tinciones habituales: he-
matoxilina-eosina, tricromico y Perls. El grado se obtuvo
a partir de la actividad portal/periportal y la actividad lo-
bulillar segtin el sistema de Scheuer (7).

Virologia. El genotipo del VHC y carga viral se deter-
minaron dentro de los tres meses previos a la biopsia he-
patica. Como prueba de cribado para el diagndstico sero-
logico se utilizd una prueba de enzimoinmunoanalisis
(EIA Abbott Chicago, EE.UU.) y como confirmacion un
inmunoblot (Deciscan VHC, Sanofi Diagnostic Pasteur,
marnes la Coquette, Francia). Para la deteccion del ARN
viral se utilizd6 una PCR previa transcripcion inversa (RT-
PCR) (Amplicor VHC, Roche Branchburg EE.UU.). La
genotipificacion se realizo a partir de la hibridacion in-
versa de los amplificados obtenidos por RT-PCR (Inno-
Lipa VHC de segunda generacion Innogenetics Zarijn-
decht, Bélgica).

Inmunologia. Se estudid la positividad de autoanti-
cuerpos (antinticleo, anti-ADN, antimitocondriales, anti-
masculo liso y anti-células parietales). Se consideraron
los titulos iguales o mayores a 1/40.

Andlisis estadistico. Los valores demogréficos, histo-
16gicos y analiticos fueron comparados con la presencia o
ausencia de esteatosis y con la intensidad de esta. Las va-
riables categoricas se expresaron como porcentajes y las
continuas como medias y desviacion estandar. Se emplea-
ron los tests de Chi cuadrado de Pearson, Mann-Whitney
y Kruskal-Wallis. Finalmente las variables significativa-
mente asociadas a la esteatosis en el analisis bivariante (p
< 0,05) fueron incluidas en un modelo multivariante de
regresion logistica.

RESULTADOS

Las caracteristicas generales de los pacientes se reco-
gen en la tabla II.

Presencia e intensidad de la esteatosis

La esteatosis se observo en el 52% (26/50) de las biop-
sias hepéticas, siendo leve en el 65,3% (17/26), moderada
enel 23% (6/26) y grave en el 11,5% (3/26). La esteatosis
fue macrovacuolar en el 38,4% (10/26), microvacuolar
en el 3,8% (1/26) y mixta en el 57,6% (15/26).

Factores asociados a la presencia de esteatosis

1. Epidemiologicos (Tabla III): ni la intensidad ni la
presencia de esteatosis en la biopsia hepética se asociaron
a diferencias de edad, sexo, tiempo de evolucion, vias de
contagio, consumo de alcohol, o enfermedades asociadas.
La esteatosis tampoco se asocid a un mayor IMC (indice
de masa corporal). Entre los pacientes con un IMC por
encima de la media del total de pacientes no se hall6 estea-
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Tabla I. Valoraciéon de las variables histolégicas estudiadas

Esteatosis (0-3)
0 Ausente
1 Afecta menos de 1/3 de los hepatocitos (leve)
2 Afecta entre 1/3 y 2/3 de los hepatocitos (moderada)
3 Afecta a mas de 2/3 de los hepatocitos (grave)

Inflamacion portal (0-3)
0 Ausente
1 Leve
2 Moderada
3 Grave

Necrosis piecemeal (0-3)
0 Ausente
1 Leve
2 Moderada
3 Grave

Necrosis lobular (0-2)
0 Ausente, leve
1 Moderada
2 Grave

Necrosis con puentes
0 Ausente
1 Presente

Dano hepatocelular (degeneracion balonizante, acidofilia, picnosis)
(0-2)
0 Ausente
1 Leve
2 Moderada o grave

Hiperplasia de las células de Kupffer (0-1)
0 Ausente
1 Presente

Fibrosis portal (0-4)
0 No fibrosis
1 Agrandamiento de los epacios porta sin formacién de septos
2 Agrandamiento de los espacios porta con formacién de septos
3 Numerosos septos sin cirrosis
4 Cirrosis

Fibrosis centrolobulillar (engrosamiento de la vena centrolobular
con fibrosis perisinusal) (0-2)
0 Ausente
1 Moderado
2 Grave

Hierro (0-3)
0 Ausente
1 Hierro presente en hasta 1/3 de los hepatocitos
2 Hierro presente en 1/3 a 2/3 de los hepatocitos
3 Hierro presente en 2/3 a 3/3 de los hepatocitos

tosis con mayor frecuencia. No encontramos relacion en-
tre la presencia de esteatosis y el IMC en pacientes infec-
tados por VHC con genotipo 3 o diferente a 3.

2. Biogquimicos e inmunologicos (Tabla I1I): se com-
probo Gnicamente que aquellos pacientes con esteatosis
en su biopsia hepatica tenfan un hierro sérico, IST y fe-
rritina mas elevados. Se comprobd igualmente relacion
entre la ferritina sérica y la intensidad de la esteatosis
(Tabla IV).



826 L. I. FERNANDEZ SALAZAR ET AL.

Tabla Il. Caracteristicas generales de los pacientes

Edad 40,7 £9,3
Sexo 41V/9M
IMC (kg/m?) 255+34

Mecanismo de contagio n (%)

Transfusion 8 (16%)

Ex ADVP 14 (28%)

Desconocido 28 (56%)
Ingestion de alcohol n (%)

Abstemios 32 (64%)

Ingestion < 40 g/dia 15 (30%)

Ingestion > 40 g/dia 3(6%)

Hemograma y bioquimica

Plaguetas (/mm?) 189.723 £ 47.123

AST (Ul/mL) 73,4 +46,3
ALT (UI/mL) 129,6 + 80,4
Glucosa (mg/dL) 94,1 + 14,7
Colesterol (mg/dL) 172,6 + 33,3
Triglicéridos (mg/dL) 88,3 + 36,8
Hierro (ug/dL) 132,0 + 54,4

IST (%) 55,0+ 27,0
Ferritina (ng/mL) 252,8 +287,0

Virolégicos
Carga viral (Ul/mL)
Genotipo n (%) (*)

460.410 £ 317.993

1 31 (62%)
3 9 (18%)
4 12%)
Coinfeccion por genotipos 1y 4 5(10%)
Histoldgicos n (%)
Grado inflamatorio
1 9 (18%)
2 28 (56%)
3 12 (24%)
4 1(2%)
Estadio de fibrosis
0 1(2%)
1 17 (34%)
2 18 (36%)
3 10 (20%)
4 4 (8%)

*Cuatro pacientes tenian infeccion por VHC no genotipable

3. Virologicos (Tabla III): el genotipo 3 se asocid clara-
mente a la presencia de esteatosis. En el 100% de las
biopsias hepaticas de pacientes infectados por VHC con
genotipo 3 se detectd la presencia de esteatosis hepatica
frente al 35% de los pacientes infectados por genotipo 1.
La tabla IV recoge las diferencias de esteatosis en los di-
ferentes genotipos. La esteatosis hepatica no se asocio a
mayor o menor carga viral en el total de pacientes ni en el
subgrupo de pacientes con genotipo 3 o diferente a 3.

4. Histologicos (Tabla V): la presencia de esteatosis se
asocia a la necrosis piecemeal y por tanto mayor grado de
actividad, también a mayor fibrosis portal, mayor dege-
neracion hepatocelular, a la presencia de hierro hepatico
detectable y a la hiperplasia de las células de Kupffer. La

REV Esp ENFERM DIG (Madrid)

intesidad de la esteatosis se relaciona también con el de-
posito de hierro (Tabla IV).

En el anilisis multivariante se incluyeron: genotipo, ne-
crosis piecemeal, degeneracion hepatocelular, hiperplasia
de células de Kupffer, hierro hepatico, grado y fibrosis por-
tal. Se comprobd que hierro hepético (p = 0,005; IC 95%:
2,197-75,536, OR 12,884), genotipo 3 (p = 0,003; IC 95%:
3,64-50, OR 43,48) e hiperplasia de células de Kupffer
(p = 0,020; IC 95%: 1,570-176,03, OR 16,622) fueron las
variables asociadas independientemente a la presencia de
esteatosis hepatica.

DISCUSION

La frecuencia e intensidad de la esteatosis hepatica en
nuestros pacientes es similar a la descrita en otros traba-
jos (2,4,8-13).

No encontramos asociacion entre la presencia de estea-
tosis y la coexistencia de enfermedades metabolicas
como la diabetes o la hiperlipemia, o con el sobrepeso es-
timado seglin el IMC que son asociaciones demostradas
por otros autores (4,5,11,12,14-16). Hay posibles explica-
ciones para esto: a) nuestro grupo de pacientes es muy
homogéneo en cuanto al IMC; b) la esteatosis leve supo-
ne un 65% del total de pacientes con esteatosis por lo que
la baja intensidad de la misma puede ser la causa de que
no se observen diferencias; c) por otro lado si pensamos
en el higado graso y la esteatohepatitis no alcohodlica
(EHNA), no es desdefable el tanto por ciento de pacien-
tes en los que Gnicamente se demuestra una resistencia a
la insulina y no padecen una diabetes, hiperlipemia u
obesidad (17,18); y d) ademas, en la EHNA, y posible-
mente en la esteatosis asociada a la HCC (6), la obesidad
visceral tiene mas importancia que la periférica (17,19) y
el IMC no es un indicador adecuado de esta.

La presencia de hierro hepatico se asocia claramente
a la esteatosis hepatica en nuestros pacientes. Otros au-
tores no encuentran esta asociacion (4,6) pero existen
evidencias de peso que permiten relacionar la esteatosis
hepatica, trastornos metabolicos y la sobrecarga de hie-
rro (17,18,20-30). La esteatosis de la HCC se ha relacio-
nado con factores involucrados en la enfermedad grasa
del higado no alcoholica como los niveles de leptina,
FNT-alfa (factor de necrosis tumoral alfa), y el CYP2E1
(citocromo P450 2E1) (11,31-33), enfermedad que,
como es sabido, se asocia a una elevacion de los indices
de hierro.

La sospecha de un papel citopatico del propio VHC
que induzca la esteatosis se apoya en diferentes estudios.
Aunque hay trabajos en los que no se demuestra la rela-
cion entre la esteatosis y el genotipo del VHC o la carga
viral (8,34), se ha demostrado la correlacion entre la estea-
tosis, los titulos séricos e intrahepéaticos de ARN viral, y
la expresion hepética de la proteina del core del VHC en
la HCC (6,11,12,35,36). Ratones transgénicos que expre-
san proteinas del VHC desarrollan esteatosis hepatica,
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Tabla lIl. Analisis de variables demograficas, analiticas y virologicas

No esteatosis (24) Esteatosis (26) p
Edad 38,3+ 11,1 42,8 +6,7 NS
Sexo (Y%hombres) 75% 88% NS
IMC 24,9 £ 3,5 26,0 £ 3,3 NS
Transmision
Transfusion 20,8% (5/24) 12% (3/26) NS
ADVP 33,3% (8/24) 24% (6/26) NS
Desconocido 45,8% (11/24) 68% (17/26) NS
Tiempo evolucion 18,584 21,0+6,2 NS
Ingesta de alcohol NS
Abstemios 62,5% 65,3%
Alcohol < 40 g/d 29,1% 30,7%
Alcohol > 40 g/d 8,3% 3,8%
Hemograma y bioquimica
Plaguetas (/mm?) 198.272 £ 53.222 182.200 + 40.640 NS
Glucosa (mg/dL) 952 +17,8 93,1+ 11,3 NS
Triglicéridos (mg/dL) 84,2 + 35,8 92,1+ 38,0 NS
Colesterol (mg/dL) 172,8 +27,9 172,5 + 38,2 NS
AST (Ul/mL) 61,9+ 37,8 84,0514 NS
ALT (Ul/mL) 116,0 £ 75,9 142,1 +£ 83,9 NS
GGT (UI/mL) 54,7 £ 55,1 69,1 £49,9 NS
FA (Ul/mL) 179,5+73,5 147,1 £ 56,8 NS
Hierro (ug/dL) 114,0 +42,9 148,5 + 59,3 0,03
IST (%) 44,0 £ 21,6 64,4 £ 28,2 0,05
Ferritina (ng/mL) 131,7 £ 93,7 348,7 + 349,1 0,01
Autoinmunidad 8,3% 7,6% NS
Virologia
Carga (Ul/mL) 493,929 + 329.638 426.892 + 309.555 NS
Genotipo 3 0% 37,5% 0,001

Tabla IV. Relacion entre la intensidad de la esteatosis y la ferritina sérica (p = 0,006), los distintos genotipos (p < 0,001)
y el hierro hepatico (p = 0,031)

Esteatosis O

Esteatosis 1

Esteatosis 2 Esteatosis 3

Ferritina sérica 131,7 (£ 93,7)

Genotipos (*)

3249 (+ 165,6)

475,6 (£672,3) 214,0 (+ 12,4)

1(31) 64,5% (20/31) 32,3% (10/31) 3,2% (1/31) 0% (0/31)
3(9) 0% (0/9) 44,4% (4/9) 33,3% (3/9) 22,2% (2/9)
4(1) 0% (0/1) 0% (0/1) 100% (1/1) 0% (0/1)
1y4(5) 40% (2/5) 60% (3/5) 0% (0/5) 0% (0/5)
Hierro hepatico

0(@31) 64,5% (20/31) 19,4% (6/31) 9,7% (3/31) 6,5% (2/31)
1(13) 30,8% (4/13) 53,8% (7/13) 7.7% (1/13) 7.7% (1/13)
2 (4) 0% (0/4) 75% (3/4) 25% (1/4) 0% (0/4)
3(1) 0% (0/1) 0% (0/1) 100% (1/1) 0% (0/1)

*Cuatro pacientes tenian VHC no genotipables.

trastornos mitocondriales y trastornos en la secrecion de
VLDL por parte de los hepatocitos (37-39). La entrada
del VHC al hepatocito estd mediada por el receptor de las
lipoproteinas de baja densidad, y se han demostrado inte-
racciones entre las proteinas del core del VHC y las apo-
lipoproteinas Apol y Apo2 (40,41). También la infeccion
por el VHC, mas frecuentemente con genotipo 3, induce
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hipolipobetaproteinemia (42,43) e hipocolesterolemia (12,
16,43,44), y la respuesta sostenida al tratamiento antiviral
hace desaparecer la esteatosis y revierte la hipocolestero-
lemia (13,43,44). La esteatosis en nuestros pacientes es
mas frecuente e intensa en los pacientes infectados por el
genotipo 3. Parece por tanto probable el papel del VHC,
sobre todo con genotipo 3 en la génesis de la esteatosis
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Tabla V. Analisis de variables histologicas

No esteatosis (24) Esteatosis (26) p
Inflamacién portal NS
1 9 (37,5%) 5(19,2%)
2,3 15 (62,5%) 21(80,7%)
Necrosis peacemeal 0,011
0 9 (37,5%) 2 (7,6%)
1,2, 3 15 (62,5%) 24 (92,3%)
Necrosis lobulillar NS
0 13 (54,1%) 10 (38,4%)
1,2 11 (45,8%) 16 (61,5%)
Necrosis en puentes NS
0 17 (73,9%) 17 (65,3%)
1 6 (26,0%) 9 (34,6%)
Grado 0,048
1 7 (29,1%) 2(7,6%)
2,34 17 (70,8%) 24 (92,3%)
Degeneracion hepatocelular
0 12 (50%) 5(19,2%) 0,022
1,2 12 (50%) 21(80,7%)
Hiperplasia de células de Kupffer
0 7 (29,1%) 2 (7,6%) 0,048
1 17 (70,8%) 24 (92,3%)
Hierro hepatico 0,004
0 20 (83,3%) 11 (44%)
1,2,3 4(16,6%) 14 (56%)
Fibrosis portal 0,022
0,1 12 (50%) 5(19,2%)
2,34 12 (50%) 21(80,7%)
Fibrosis centrolobulillar NS
0 14 (58,3%) 11 (42,3%)
1,2 10 (41,6%) 15 (57,6%)

hepitica en la HCC. Al igual que otros autores no hemos
encontrado una asociacion entre la carga viral y la pre-
sencia o intensidad de la esteatosis (4).

No hemos encontrado asociacion entre la esteatosis y la
edad, sexo, o via de transmision. Tampoco lo encuentran
otros autores (4-6), aunque la edad si que se ha relacionado
con la presencia de esteatosis (12). No hemos encontrado
mayor ingestion de alcohol entre los pacientes con esteato-
sis, si bien es cierto que los pacientes con HCC que biop-
siamos son pacientes que con muchas probabilidades van a
recibir tratamiento y no son bebedores habituales. El papel
del alcohol ha sido estudiado por varios autores en relacion
con la esteatosis de la HCC (3-5,9). La ingesta de alcohol
no parece un factor importante en el desarrollo de esteato-
sis en la HCC (4,5) aunque si se encuentra esta relacion si
los pacientes lo ingieren (10). Alcohol y esteatosis podrian
tener una accion sinérgica en la fibrogénesis de la HCC
(3). Dentro de la bioquimica sérica solo hierro, IST y ferri-
tina se asocian a esteatosis en el analisis univariante en
nuestros pacientes. Es probable, que si el grupo de pacien-

tes con esteatosis grave hubiera sido mas numeroso, se ha-
bria comprobado mayor citolisis hepética (35).

La esteatosis es una condicion que confiere vulnerabi-
lidad al higado frente a otras agresiones (32) y por tanto
la consideramos como un factor agravante de la HCC. En
nuestros pacientes encontramos una hiperplasia de las cé-
lulas de Kupffer asociada a la esteatosis lo que puede ex-
plicarse también a partir de los trastornos en el sistema
fagocitico descrito en la esteatosis hepatica (45). Hemos
comprobado al igual que otros autores (6) que la esteato-
sis se asocia a mayor necrosis de tipo piecemeal y a ma-
yor degeneracidon hepatocelular, que es propia de la estea-
tosis hepatica alcohodlica y no alcohodlica, aunque no se
asocia a mayor fibrosis centrolobulillar (5,46). Otros auto-
res sf que encuentran asociacion entre la esteatosis y la fi-
brosis perisinusoidal (47). La relacion entre la esteatosis,
0 su progresion, y la fibrogénesis de la HCC ha quedado
demostrada (2-6,8,9) si bien nosotros sd6lo hemos podido
demostrar la asociacion entre la esteatosis y la fibrosis
portal en el analisis univariante.
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