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INTRODUCTION

Since the modifications introduced by Menghini in
1957 (1,2) regarding the technique for liver biopsy col-
lection, the use of this procedure has become widespread,
which has allowed a better understanding of the patholo-
gy and course of liver diseases, and the basing of our di-
agnoses on objective, pathologic grounds. Presently, liver
biopsy is considered a procedure indicated: a) to establish
the origin of abnormal liver tests; b) to assess activity ex-
tent and stage in chronic hepatitis; c) to evaluate alcohol-
related liver disease; d) to study fever of unknown origin;
e) in the diagnosis of multisystemic infiltrating and gran-
ulomatous diseases; f) to evaluate cholestatic conditions;
g) in the diagnosis of neoplasm; h) in the assessment of
drug-induced liver lesions; i) in the diagnosis of heredi-
tary metabolic disease; j) in the assessment of response to
therapy; k) in the evaluation of the liver following a liver
transplantation; and l) to evaluate obscure jaundice, acute
hepatitis, and hepatomegaly (3).

The etiologic identification of liver conditions using non-
invasive methods has advanced a lot in recent years, and
markers to reveal the extent and stage of liver disease have
been sought. Such achievements have begun to question the
absolute need for liver biopsy before treatment onset. 

Indeed, most liver conditions are defined by histologic
lesions; however, considering that the material obtained
with this technique usually represents as little as
1/100,000 to 1/30,000 of the whole organ, representativi-
ty is arguable. Classic studies demonstrated that the in-
formation obtained from such biopsies was not reliable in
the diagnosis of liver cirrhosis. For instance, Maharaj et
al. (4) failed to identify this disease in 50% of patients.
Abdi et al. (5) were more successful and recognized cir-
rhosis in 80% of cases. Poniachik et al. (6) histologically
identified cirrhosis in only 68% of laparoscopic cir-
rhoses, and detected this disease in only 0.8% of cases
overlooked by laparoscopy. The uncertainty of histologic
diagnosis is also apparent when results obtained from
two biopsies in one liver, one each from the right and left
lobules, are compared, with 25-33% of cases showing
relevant differences (7,8). A great part of diagnostic limi-
tations regarding liver biopsy result from the small size
of samples obtained by percutaneous puncture. Several
studies demonstrating that diagnostic reliability depends
on sample size have been reported in recent years. In a
study including 161 liver biopsies, Colloredo et al. (9)
found that the shorter or thinner the sample fragment, the
more benign were inflammation extent and fibrosis stage
interpreted to be. In the opinion of these authors, a cor-
rect assessment of histologic lesions required 11 portal
spaces at least, and this was achieved only when biopsy
samples were 2-cm long and 1.5-mm wide. Conclusions
reached in the study by Badossa et al. (10) raised sample
length to 2.5 cm, and Hohlund et al. (11) reduced it to 1.5 cm
when using a 18g needle.

Difficulties derived from assessment subjectivity add
to those mentioned on representativity. Various studies
have shown great variability in lesion interpretation
among pathologists (interobserver variability) and even
in one single pathologist when assessing one sample at
two different times (intraobserver variability). In a recent
study, Petz et al. (12) showed that interobserver variabili-
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ty was 58%, and intraobserver variability was 56%. In
39-46% of cases, differences in activity extent reached 1
point, and two or more points in 12-17% of patients. Dif-
ferences regarding stage assessment were 1 stage in 27-
44% of patients, and 2 or more stages in 12-19% of pa-
tients. In the METAVIR study, samples were examined
by 10 different pathologists, all of them experts in liver
pathology, and while some lesions were assessed in a su-
perimposable manner by all, other items revealed severe
differences. These included erosive necrosis, activity,
lobular necrosis, and Knodell index (13). In the study by
Westin et al. (14), comparing the interpretations of le-
sions by three different pathologists, coincidences
amounted to 84%; however, the authors were more toler-
ant in this study, and accepted differences up to 1 point as
coincident diagnoses. 

Obviously, liver biopsy is not a harmless test. It is usu-
ally painful (30%) and may originate serious complica-
tions (0.3%), including bleeding and biliary peritonitis,
which may be even fatal (0.03%) (15,16). This precludes
repeat procedures as frequently as desired to gain insight
into disease progression or assess therapy response. 

All the above questions the absolute value usually
granted to liver biopsy in the diagnosis of liver disease,
and hence the need for a risky, painful, anxiogenic, and
costly test. Therefore, we should wonder whether this di-
agnosis may be reached without recourse to biopsy.
Based on the study by Spycher et al. (17) we may answer
that this is certainly possible on most occasions. In 365
patients these authors reported that biopsy confirmed the
previous diagnosis in 84.4% of cases. Only in 6.8% of
patients did biopsy demonstrate lesions other than those
expected. Biopsy most commonly contributed to point at
the nature of lesions (8.8%), besides the confirmation of
suspected diagnoses, (8,8%) or to add further data
(steatosis, siderosis, granulomas, etc.) of potential prog-
nostic or therapeutic interest (10.5%). Similar conclu-
sions were arrived at by other groups of authors (18-20).
The presence of liver steatosis is a major factor in the
progression of hepatitis C (21,22). Liver biopsy alone
may assure on steatosis absence. Similarly, the presence
of iron in the liver may only be detected with a liver biop-
sy. Its presence has been associated with disease progres-
sion and response to antiviral therapy (23,24). The fre-
quency of previous diagnosis modifications by liver
biopsy in this study is similar to that found by other authors
(25-27) in their studies. Pre-biopsy diagnostic accuracy
results from the fact that many tests are currently avail-
able for the diagnosis of liver disease with no need for
biopsy. Such is the case of viral, autoimmune, and meta-
bolic hepatitis, non-alcoholic fatty liver, primary biliary
cirrhosis, primary sclerosing cholangitis, and commonly
toxic-related liver disease. Interestingly, diseases uniden-
tifiable without a biopsy procedure are those who less of-
ten may benefit from treatment (25). 

Here I will review the need for liver biopsy in the as-
sessment of patients with the three most common prob-

lems in our setting: a) viral hepatitis; b) alcohol-related
liver disease; and c) non-alcoholic fatty liver.

LIVER BIOPSY FOR CHRONIC VIRAL LIVER
DISEASE

Chronic hepatitis C

Arguments supporting liver biopsy in patients with
chronic viral hepatitis include: a) liver biopsy allows a
definitive diagnosis and rules out other conditions; b) as-
sesses lesion significance and prognosis, and therapy ur-
gency; and c) helps predict response to therapy. Several
consensus meetings held during the late 1990s (26-31)
recommended the routine performance of liver biopsy
procedures before antiviral therapy onset. Such need was
determined by a low response rate to antiviral therapy.
However, ever since the conclusions of the first meeting
were reported, voices questioning this need arose, and in
the French Consensus Conference in 2002, as well as in
the Guidelines issued by the American Association for
the Study of Liver Diseases it was decided that liver
biopsy was no mandatory requirement for treatment
(32,33). 

A relevant argument supporting liver biopsy in patients
with chronic hepatitis C is that it allows the assessment of
lesion significance, and hence disease prognosis and the
urgency of therapy onset. No doubt, liver biopsy is the
most effective means to assess the condition’s process rate
(necroinflammatory activity grade) and progression phase
(stage). Biopsy is obviously warranted when decisive in-
formation regarding therapy may be obtained, which can-
not be collected by other means. Treatment urgency and
need will not be the same for advanced-stage disease (F3-
F4) with severe necroinflammatory activity, and for mini-
mal activity and fibrosis. The question is whether this in-
formation may be obtained without a biopsy. This is a
topic that has drawn researchers’ attention during the last
decade. Patient symptoms and physical examination find-
ings are of little value because they are only present when
liver disease is already advanced. ALT will not reveal dis-
ease evolutionary stage; however, when elevated, it sug-
gests a potentially progressive activity requiring treatment
(34). In contrast, in patients with persistently normal ALT
values lesions are considered usually as early, with no ac-
tivity or tendency to progression (35-38). For such reasons,
when ALT is elevated in patients with hepatitis C an an-
tiviral therapy will be likely necessary regardless of histo-
logic lesions. In contrast, when ALT is persistently normal
biopsy usually reveals minimal changes (39) with little ac-
tivity or progression (37,40-43), and thus both liver biopsy
and treatment have been considered unnecessary. Howev-
er, all studies show a small proportion of patients with nor-
mal ALT levels where biopsy reveals advanced lesions
(34). Similarly, in some patients with elevated ALT
(24.5%) (34) biopsy reveals scarcely evolved changes
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(F0-F1), and antiviral therapy would be neither needed nor
urgent. The study by Pradat et al. (34) found up to 13% of
patients who despite showing normal transaminase levels
had advanced fibrosis stages (F ≥ 2) or even liver cirrhosis.
These not always were inactive, scarring lesions, as even
among those with an F1 stage 24% had moderate to severe
necroinflammatory activity, and hence progressive disease
requiring therapy. That is, if these patients had not under-
gone a biopsy because of their normal ALT, a significant
amount of patients in need of treatment would have re-
ceived none. In contrast, liver biopsy in patients with ele-
vated ALT almost consistently showed F ≥ 1 fibrosis
stages, and F ≥ 2 stages in 75% of cases. That is, in such
cases patient treatment would be almost always warranted
despite the absence of liver biopsy. The logical conse-
quence of this study is that biopsy is likely not essential be-
fore treatment onset in patients with elevated ALT, but it is
in patients with normal ALT values. If biopsy confirms
that lesions and necroinflammatory activity are mild, ther-
apy would not be required. On the contrary, therapy would
be required for advanced stages and moderate to severe ac-
tivity. Other studies advocate for treating patients with ele-
vated transaminase levels even in the absence of an ensur-
ing biopsy. In the study by Ghany et al. (44), ALT
elevations beyond five times the upper normal limit were
associated with a yearly fibrosis progression of 0.96
stages, which means that cirrhosis may develop in five
years. Therefore, who may doubt that these patients should
be treated, and that such decision may be made in the ab-
sence of a biopsy procedure? In the study by Marcellin et
al. (45), this accelerated course of disease is also seen in
patients with ALT values twice above normal.

The need for biopsy to decide therapy is based on its
capacity to discern between different disease stages and
the various inflammatory activity grades, mainly be-
tween F0-F1 and F ≥ 2. Is such distinction possible in the
absence of liver biopsy? When chronic hepatitis C is ad-
vanced and cirrhosis has already developed, laboratory
parameters may probably show changes raising suspicion
of this lesion. Such is the case with an AST/ALT ratio
above 1 (40,45,46), and with decreased platelet rates or
prothrombin activity (47), which in various studies pre-
dict the presence of liver cirrhosis. These are signs with
low sensitivity even though their specificity may be high.

In the last few years special attention has been paid to
the search for markers able to identify liver disease stage,
and hence patients most in need for etiologic therapy.
Various extracellular matrix breakdown or synthesis
byproducts, and a number of enzymes involved in matrix
metabolism have been assessed in this respect [laminin,
procollagen type-III amino-terminal peptide (PIIINP),
hyaluronic acid, collagen IV, metalloproteinases (MMP-
1, MMP-2, MMP-9), tissue inhibitors of metallopro-
teinases (TIMP-1, TIMP-2), etc.]. Amongst these, those
with seemingly a higher predictive value for fibrosis in-
clude (SE, 10-88%; SP, 59-100%) and laminin (SE 57-
80%; SP, 78-85%) (48). PIIINP sensitivity (SE) oscillat-

ed from 24 to 89%, and specificity (SP) from 38 to 88%
(48). Despite this, results obtained with the use of single
markers are not satisfactory, and thus marker combina-
tions have been sought to better discriminate between the
various stages of chronic hepatitis. Several markers have
been proposed, and overall it may be concluded that these
allow to adequately distinguish early from advanced
stages in chronic hepatitis, but poorly discriminate be-
tween intermediate stages. For example, combining
MMP-2, collagen IV 7S fragment, and hyaluronic acid
may reveal absent or minimal fibrosis with an SE of 68%
and SP of 73% (48). Multivariate models have allowed to
recognize up to 94% of patients with liver cirrhosis (49).
An age- and sex-adjusted index including α2-macroglob-
ulin, haptoglobin, total bilirubin, GGT, and apolipopro-
tein A1 (FibroTest) [4.467 x log α2-macroglobulin (g/L) -
1.357 x log haptoglobin (g/L) + 1.017 x log GGT (UI/L)
+ 0.0281 x age (years) + 1.737 x log bilirubin (µmol/L) -
1.184 x apolipoprotein A1 (g/L) + 0.301 x sex (female =
0; male = 1) -5.540] (50) was highly capable in excluding
moderate and severe fibrosis grades (F2, F3, F4) [nega-
tive predictive value (NPV) when lower than 0.31 was
91%], that is, patients requiring therapy. Similarly, when
this index is above 0.72 said fibrosis grades may be pre-
dicted (PPV, 76%) with great accuracy. By adding serum
ALT to FibroTest these same authors developed an addi-
tional index (ActiTest) for the recognition of necroinflam-
matory activity extent. When necroinflammatory activity
is mild, this index is lower (0.26 ± 0.20) than for moder-
ate (0.5 ± 0.24) or severe (0.59 ± 0.17) activity. ActiTest
NPV and PPV are 85 and 77%, respectively, when cut-
offs are 0.36 and 0.60, respectively (51). Forns et al. pro-
posed another simple model that also allows the exclu-
sion of advanced fibrosis stages. This model considers
platelet count, blood GGT and cholesterol rates, and age
[7.811 – 3.131 x ln platelets (109/L) + 0.781 x ln GGT
(UI/L) + 3.467 x ln age (years) -0.014 cholesterol
(mg/dl)] (52). More recently the European Group for the
Study of Liver Fibrosis developed another index also in-
cluding age, hyaluronic acid, PIIINP, and TIMP-1, which
has proven highly capable of discriminating liver fibrosis
extent both in viral hepatitis and alcohol-related liver dis-
ease, as well as in non-alcoholic liver steatosis [-0.014 x
ln age (years) + 0.616 x ln hyaluronic acid (ng/ml) +
0.586 x ln PIIINP (ng/ml) + 0.472 x ln TIMP-1 (ng/dl) -
6.38]. NPV for indices lower than 0.063 in the exclusion
of advanced fibrosis stages was 94.9%, and PPV for in-
dices higher than 0.56 in the acknowledgment of ad-
vanced fibrosis was 83.3% (53). Finally, a system recog-
nizing the amount of fibrous tissue based on organ
rigidity (Fibroscan) was developed to identify liver fibro-
sis stage. Its usefulness has been recently assessed by two
research teams (54,55), and it seemingly discriminates
adequately between patients with and without cirrhosis.
For rigidity values higher than 14.6, PPV is 78% and
NPV is 97%. The optimum value to differentiate absent
or mild fibrosis (F0, F1) from advanced fibrosis was 8.8,
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and a PPV and NPV of 88% and 56% were obtained, re-
spectively. In general, these methods manage to distin-
guish advanced from initial fibrosis stages, but discrimi-
nation between intermediate stages is poor. They are
particularly unreliable to differentiate between stages F1
and F2, and hence to separate patients requiring treatment
from those who do not need it. Castéra’s group suggests
that liver biopsy may be disregarded when FibroTest and
Fibroscan results are in agreement (55). This situation de-
velops in 70 to 80% of patients. In such cases, liver biop-
sy results are usually consistent with those obtained with
these two noninvasive tests (55). Therefore, it may be too
early to affirm that liver biopsy may be dispensed with in
the workup of patients more in need of therapy; however,
tests are being developed that bring hope that such identi-
fication will be possible in the forthcoming years.

Another argument for biopsy performance in patients
with chronic hepatitis C is that it helps predict whether
patients will respond to antiviral therapy. There is
enough evidence to confirm that patients with more ad-
vanced lesions are less likely to respond to treatment
when compared to patients with milder lesions (48).
However, patients with advanced lesions are precisely
those more in need for treatment, as they will more easily
develop liver cirrhosis. Therefore, the decision to treat
patients cannot be solely based on biopsy results. Ac-
cording to these, patients with early lesions should re-
ceive treatment given they are more likely to respond. Pa-
tients with advanced lesions should also be treated in
view of their greater risk for liver cirrhosis. 

From all the above, the indication of liver biopsy for
hepatitis C should be currently applied on an individual
basis. For instance, biopsy may be disregarded: a) in case
of patient refusal (32,33). It is no longer acceptable that
therapy is conditioned by biopsy results, and therefore
treatment cannot be denied based on the availability of a
histology study; b) in case of treatment delay. In such
cases, biopsy, if needed, will be performed as close as
possible to treatment onset; c) in patients infected by
genotypes 2 and 3. In these patients treatment is manda-
tory no matter the lesion’s nature, since probabilities for
sustained viral response are in excess of 70%; d) when
therapy indication is not liver disease itself [infected
healthcare staff, infected mothers-to-be, cryoglobuline-
mia, HCV/HIV coinfection (32)]. In the latter case antivi-
ral therapy is recommended regardless of liver lesions to
prevent side-effects from dual anti-HCV and anti-HIV
medication; e) non-invasive tests clearly suggest lesion
type. For example, several tests are consistent regarding
fibrosis stage assessment; and f) when ALT is elevated,
mainly above five-fold the normal value. In contrast, liv-
er biopsy is indicated and of help for decision making
when: a) the patient is infected by genotype-1 hepatitis C;
b) when ALT is normal or scarcely elevated; c) when
non-invasive tests are inconclusive regarding disease
stage; d) the patient wishes treatment to be based on pre-
cise knowledge regarding lesion severity; e) in the pres-

ence of factors predicting poor response to treatment
(very high viral load; obesity; insulin resistance); and f)
before treatment withdrawal in a patient with no biopsy
when tolerance is poor. In the latter two instances, treat-
ment may be spared when lesions are mild. Obviously,
when antiviral medications sufficiently effective against
infection by HCV most resistant genotypes become
available, liver biopsy indications for chronic hepatitis C
will dramatically decrease.

Chronic hepatitis B

Liver biopsy has been recommended in chronic hepatitis
B before antiviral therapy onset in order to confirm the
chronic hepatitis B diagnosis, to identify other causes of
liver disease, and to assess necroinflammatory activity
grade and disease stage (56,57). The latter issues are of
prognostic interest (58), may determine therapy, and ulti-
mately may predict response to treatment (59). However, a
chronic hepatitis B diagnosis may be reached in the absence
of biopsy. Indeed, such diagnosis is warranted for patients
remaining HBsAg-positive for more than six months, with
high HBV-DNA levels [(above 105 copies/ml (20,000
IU/mL) or, under selected circumstances, 104 copies/ml
(2000 IU/mL)] and inflammatory activity. Several studies
have shown that such viral load allows differentiation be-
tween patients with inactive disease who do not require
therapy, and patients with active disease in need of treat-
ment (56,60,61). Serum ALT elevations are considered a
marker of necroinflammatory activity (62). In this infec-
tion, liver biopsy should be warranted when the informa-
tion it may provide may impact therapeutic decisions. 

Chronic infection by HBV may impact patients in var-
ious ways, resulting in differing diagnostic and therapeu-
tic attitudes.

In some cases patients are HBsAg carriers only.
HBeAg is negative, anti-HBe antibodies are positive,
HBV-DNA load is very low or non-detectable, and blood
ALT levels are normal. These patients are chronic, inac-
tive HBsAg carriers. In them, biopsy is not warranted and
neither is treatment. In cases when these patients under-
went a biopsy procedure, a lack of necroinflammatory ac-
tivity was confirmed. Nothing but surveillance every 6 to
12 months should be attempted in these patients. 

Other patients, besides being HBsAg-positive, are
HBeAg carriers; blood HBV-DNA levels are fairly high
(>107-1010 copies/ml or 2 x 106 to 2 x 109 IU/mL), and serum
ALT levels are normal. These patients are immunotolerant
to HBV. While some controversy exists on what should be
done in such cases, it is considered that they should undergo
neither biopsy nor treatment. Biopsy usually reveals the
presence of minimal, if any, necroinflammatory activity
(56,63), and antiviral therapy is commonly ineffective (59).
These patients should be periodically followed every 6 to 12
months for loss of immunotolerance. This will be recog-
nized from increased transaminase levels.
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Some patients with active chronic hepatitis B are
HBeAg carriers, and have negative anti-HBe antibodies,
blood HBV-DNA levels higher than 105 copies/mL
(> 20,000 IU/mL) and high transaminase titers. These
patients would require antiviral therapy. However, re-
sponse to therapy relates to blood ALT levels. For eleva-
tions smaller than 2 times the upper normal limit, re-
sponse probabilities with HBeAg (+) to anti-HBe (+)
seroconversion are low (5%). In contrast, when ALT rises
2- to 5-fold, seroconversion is reached in 26%, and for el-
evations in excess of 5 times the upper normal limit re-
sponse rates go up to 64% of cases (59). Given this, an-
tiviral therapy with no need for liver biopsy is warranted
for ALT values above 2-fold the upper normal limit. If a
biopsy is performed, it will confirm the presence of
necroinflammatory activity, and the progressive nature of
disease. In contrast, for ALT elevations smaller than
2-fold, response probabilities with HBeAg seroconver-
sion are scarce, and indefinite antiviral therapy will likely
be required. On the other hand, inflammatory activity is
usually low. Hence, therapy should be warranted in terms
of lesion progression before onset, and this can only be
assessed with a biopsy. If biopsy reveals that grade and
stage remain below 2, treatment can wait. If these histo-
logic markers reveal an active, progressive disease, an-
tiviral therapy is mandatory. Therefore, a biopsy should
be performed for serum ALT levels smaller than 2-fold
the upper limit of normal. Liver biopsy is not essential for
values higher than this limit, and patients may be treated
without it. If seroconversion is not achieved by treatment,
a liver biopsy should be performed prior to indefinite
maintenance, in order to assess whether lesion severity
warrants it. Appropriate interpretation of such biopsies
requires having in mind that antiviral therapy transiently
improves lesions, even if it will not reach viral eradica-
tion (64). 

A final group of patients with chronic hepatitis B lack
HBeAg and carry anti-HBe antibodies, as do inactive
HBsAg carriers, but blood HBV-DNA and ALT rates are
high. Blood HBV-DNA levels associated with disease ac-
tivity are usually lower than those seen in HBeAg (+)
chronic hepatitis B (62). In such cases, cut-off viremia to
discriminate active from inactive disease is 104

copies/mL (2000 IU/mL). In these chronic hepatitis
forms, normal transaminase levels do not ensure disease
inactivity, and thus ALT levels not always help assess
what patients should receive treatment and what patients
should not (62). However, if viremia is higher than 104

copies/mL (2000 IU/mL) and serum ALT levels are
greater than 2-fold the upper limit of normal, disease may
be presumed to be active, and patients should receive in-
definite therapy with no need for liver biopsy. In contrast,
if blood ALT titers are smaller than twice the normal val-
ue, or within the normal range, but viral load is greater
than the aforementioned level, disease activity or pro-
gression cannot be excluded (65,66). A liver biopsy is re-
quired to assess this and then establish therapy needs. If

biopsy reveals moderate or severe activity or a stage
equal to or greater than F2, indefinite treatment is indicat-
ed. Treatment withdrawal and the development of antivi-
ral drug resistance are automatically followed by an in-
crease first in viral load and then in transaminase levels
(67). 

Fibrosis stage recognition using non-invasive methods
has also been attempted in chronic hepatitis B. Markers
evaluated include the abovementioned FibroTest. When
this test provides values below 0.20, severe fibrosis may
be fairly safely excluded (NPV, 92%). In contrast, when
FibroTest provides values above 0.80, advanced fibrosis
is a sure issue (F2-F4) (PPV, 92%) (68). If such data are
confirmed by other groups, and there is no particular in-
terest in knowing hepatitis stage, liver biopsy could be
dispensed with in nearly 50% of patients with chronic he-
patitis B, and restricted to patients with FibroTest results
between 0.20 and 0.80. Between these limits, this test
cannot appropriately discriminate lesion stage.

To summarize liver biopsy indications in chronic he-
patitis B, it may be said it is recommended when
transaminase levels are low –below 2-fold normal– and
viral load is greater than 105 copies/ml (20,000 IU/ml) if
HBeAg is positive, and 104 copies/ml (2000 IU/ml) if
HBeAg is negative. Biopsy is not required for inactive
HBsAg carriers or immunotolerant individuals. Therapy
may be initiated in chronic hepatitis patients –with either
negative or positive HBeAg– without a previous liver
biopsy when transaminase levels are high.

LIVER BIOPSY IN ALCOHOLIC LIVER DISEASE
(ALD)

The need for liver biopsy in ALD has been based on its
potential to establish a diagnosis, and to assess the pres-
ence of lesions with prognostic value.

Studies performed in the 1970s showed that, among
drinkers with suspected ALD, liver biopsy revealed a
failed diagnosis and causes other than alcohol for hepatic
changes in 20% of patients (69). However, the study by
Levin et al., including patients who drank less than 80 g
alcohol/day, was performed when there were still no
means for hepatitis C recognition, and included patients
with transaminase levels that had not improved following
withdrawal for several months. In 1988, Talley et al.
found that pre-biopsy, clinical-laboratory diagnosis was
correct for only 71% of alcoholics, with a specificity of
79% and a sensitivity of 90%. Nevertheless, errors would
have been less common should laboratory workup have
been more exhaustive (70). In 1989, Van Ness and Diehl
(26) showed that sensitivity and PPV in the pre-biopsy
diagnosis of ALD were 91 and 88%, respectively, where-
as specificity and NPV were 96 and 97%, respectively.
That is, according to the latter results, the presence or ab-
sence or ALD may be fairly certainly predicted based on
clinical and laboratory criteria alone. However, while al-
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coholic liver disease may be fairly confidently diagnosed
without recourse to liver biopsy, the latter may be re-
quired for diagnostic certainty (26,71-73) in atypical clin-
ical-laboratory profiles, when a parameter raises suspi-
cion of a different etiologic factor, and when liver
changes do not regress to normal after 3 to 6 months of
alcohol withdrawal. 

Liver biopsy is no doubt the most reliable test to identi-
fy lesions with prognostic value, specifically those of alco-
holic hepatitis (AH). Sorensen et al. (74) found that the
presence of AH, lipogranulomas, and Mallory bodies is of
prognostic value and predicts the development of liver cir-
rhosis after 13 years in 50% of cases. Similarly, Marbet et
al. (75) showed that AH severity, fibrosis stage, presence
of sclerosing hyaline necrosis, and central vein sclerosis
predicted progression to cirrhosis in upcoming years. The
study by Chedid et al. (76), based on the analysis of 281 al-
coholic subjects, found that 2-year survival was only 58%
when biopsy revealed AH, 49% when there was liver cir-
rhosis, and 35% for concurrent cirrhosis and AH. In almost
all studies AH is a first-order prognostic factor. However,
the clinical-laboratory diagnosis of AH is unreliable. Vari-
ous studies have shown this diagnosis to be correct in only
10 to 15% of patients (77,78). Difficulties in recognizing
AH are particularly high in cirrhotic patients. In such cas-
es, encephalopathy, ascites, reduced prothrombin activity,
and increased bilirubin may result from cirrhosis, not AH.
In addition, recognizing its presence is important to initiate
specific treatments (79-81). Therefore, a diagnosis of AH
most often requires a liver biopsy. However, many of these
patients have severe coagulation disturbances, and hence
biopsy may be particularly dangerous or contraindicated.
In such cases recourse to a transjugular biopsy may be had.
When using aspirating needles, the yield of this biopsy is
lower when compared to modern, TruCut-like needles
(82,83). Using the latter, average sample length is 1.2 cm
(0.2-2.0 cm), and portal space count is 8.8 (1-21 portal
spaces). Therefore, samples obtained through the tran-
sjugular route may be adequate for histologic assessment
in 71% of patients. Also for AH non-invasive methods
helping in the recognition of these lesions in patients with
ALD have been sought. In 80 patients with liver cirrhosis
and clinically suspected AH, Castéra et al. (84) found that
laminin and collagen IV recognized the presence of this le-
sion with a sensitivity of 90 and 87%, respectively, and a
specificity of 77 and 77%, respectively. This sensitivity
and specificity of laminin regarding AH has been also con-
firmed by Annoni et al. (85). PIIINP and collagens I and
III seem to be of lower diagnostic value regarding AH.

Liver biopsy is the safest test to assess ALD stage.
However, non-invasive markers allowing the assessment
of disease stage with no need for biopsy have also been
searched in this condition. PIIINP, collagens I, III and IV,
laminin, and YKN-40, a growth factor belonging to the
bacterial chitins class, all correlate with fibrosis, inflam-
mation and necrosis extent in ALD, and have been sug-
gested as markers for fibrosis stage; however, their diag-

nostic utility has not been well assessed (86-91). YKN-40
and PIIINP are associated with the presence of liver fi-
brosis, but stage discrimination is poor. Despite this, in-
creased serum levels for these markers are associated
with poorer prognosis (90,91). Poynard et al. showed that
prothrombin activity, GGT, and apolipoprotein A1 (PGA
index) also fairly confidently predict cirrhosis in liver
biopsy samples. They applied this index in 333 alcoholic
patients, and showed that, when smaller than two, cirrho-
sis possibilities were nil, and normal or minimal-change
liver possibilities were 86%. In contrast, when this index
was above 9, cirrhosis probabilities were 86%, and nor-
mal or minimal-change liver probabilities were 0% (92).
When used in patients with ALD, FibroTest, developed
by this same team led by Poynard to assess liver fibrosis
stage, showed a sound discrimination between F0-F1 pa-
tients and F2-F4 patients, and thus, in these authors’
view, this test may contribute to a reduction in liver biop-
sy needs (93). An algorithm by Rosemberg et al. (53) also
effectively discriminates between patients with mild fi-
brosis and patients with advanced fibrosis or cirrhosis.
Sensitivity and NPV for this index in the recognition of
F3 and F4 stages were both 100%. 

From all the above, it may be concluded that liver
biopsy is not essential in the diagnosis of ALD or the
recognition of most advanced liver fibrosis stages, but it
is for AH identification and when accurate data on dis-
ease stage are wanted.

LIVER BIOPSY IN NON-ALCOHOLIC FATTY
LIVER DISEASE (NAFLD)

Non-alcoholic fatty liver disease (NAFLD), a most
common lesion in the West, represents a range of lesions
from simple fatty liver to so-called non-alcoholic steato-
hepatitis (NASH).

Liver biopsy is considered the gold standard in the di-
agnosis of this condition; as the latter is defined by strong
histologic criteria (liver steatosis, ballooning degenera-
tion, inflammation in the absence of alcohol abuse) (94),
liver biopsy allows to differentiate this liver disease from
other liver conditions resulting in unexplained laboratory
changes, and is the only test to separate simple fatty liver
from NASH.

While ultrasonography has been known for years to
identify liver steatosis (95,96), the usefulness of imaging
techniques is limited. Saadeh et al. (97) showed that the
minimum amount of liver steatosis detectable by ultra-
sonography or axial tomography was 33%. For such
steatosis extent, these tests’ sensitivity was 100% and
93%, respectively, and PPV was 62 and 76%. That is,
these imaging techniques only detect moderate or severe
fatty degeneration. Laboratory tests are also unreliable in
the assessment of this condition (98). Its presence may be
presumed in the face of abnormal liver tests with no other
etiologic laboratory markers in a patient with metabolic
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syndrome (obesity, type-II diabetes mellitus, hyperten-
sion, hypertriglyceridemia). In a study including 81 pa-
tients with no etiologic markers for liver disease, biopsy
showed the presence of simple steatosis in 41 and of
steatohepatitis in 26 (99). That is, most patients of this
kind have NAFLD. These possibilities are even greater
when ultrasonography shows a glossy liver. In such cas-
es, biopsy is not needed to confirm the diagnosis of
NAFLD. However, when suspected NASH is to be con-
firmed, having recourse to liver biopsy is mandatory. Ul-
trasonographic or radiographic signs of steatosis are ab-
sent for non-severe extents of fat deposition (100), and
NAFLD may exist in the absence of metabolic syndrome
signs. NAFLD is found in 2.4% of thin subjects (101). 

Even when there is a fair number of patients in whom
liver biopsy would be unnecessary to diagnose NAFLD,
this procedure would certainly be warranted to differenti-
ate simple fatty liver from NASH. This differentiation is
relevant as fatty liver is considered a benign disease with a
very low potential for progression, whereas NASH is more
prone to progress to cirrhosis and result in complications.
For instance, the study by Teli et al. (102) states that no pa-
tient with simple liver steatosis developed more severe le-
sions during 11.5 years on average. These same results
were reported by Ratzius et al. (103). In contrast, NASH
progresses to more advanced stages in 43% of patients and
cirrhosis in 14%. Powell et al. (104) found that patients
progressing to cirrhosis were those with fibrosis in their
initial biopsy. In the study by Harrison et al. this progres-
sion was witnessed in one third of their patients (105). This
prognostic meaning has been reported by other authors. In
the study by Matteoni et al., after 10 years of follow-up liv-
er cirrhosis was found in 4% when steatosis was the initial
lesion, and in 20% when NASH was the initial lesion
(106). To this date we have no reliable means to differenti-
ate whether lesions restrict themselves to simple steatosis
or there is already NASH in a patient with NAFLD. In the
study by Saadeh et al. (97) none of the assessed imaging
tests could differentiate this, and no NASH-defining histo-
logic changes were identified using these techniques. An-
gulo et al. (107) also found no factors allowing to differen-
tiate NASH from simple steatosis. In the study by Dixon et
al. (108) more advanced NAFLD stages were found to be
associated with higher insulin resistance indices, high
blood pressure, and elevated ALT. More recently, Sumida
et al. (109) showed that serum thioredoxin, a marker for
oxidative stress, is significantly higher in patients with
NASH (60.3 ng/ml) versus those with simple steatosis
(24.6 ng/ml). However, the true diagnostic utility of this
test remains to be revealed. Thus, even though biopsy may
be in some cases unnecessary for the diagnosis of NASH,
it is needed to assess whether a liver lesion corresponds to
simple, unimportant steatosis or else consists of progres-
sive NASH.

As with liver disease with other etiologies, prognosis is
also defined by stage, which un turn depends on liver fi-
brosis grade. Biopsy is a definitive tool in defining NASH

stage. Means to obtain this information without having re-
course to biopsy have been explored. However, not many
are available, less so the useful ones. The study by Angulo
et al. (107) reports that age, diabetes mellitus, and
AST/ALT ratio predict severe fibrosis in patients with
NASH; however, they do not tell patients with severe fi-
brosis from those with mild fibrosis. Even though the
study by Sorbi et al. (98) reports that AST/ALT ratio in-
creases with liver fibrosis extent in NASH, the study by
Mofrad et al. (110) shows that many patients with ad-
vanced liver disease or cirrhosis exhibit normal transami-
nases. More recently, Lédinghen et al. (111) showed that
advanced fibrosis grades were significantly associated
with transaminase rates above two times normal. Fibrosis
markers have also been used in NASH to assess disease
stage (112,113). According to data provided by Sakugawa
et al. (113), the combination of collagen-IV 7S domain
(> 5.0 ng/ml) and hyaluronic acid (> 50 ng/ml) detects ad-
vanced fibrosis with a sensitivity of 54.2%, a specificity of
92.2%, a PPV of 83.9%, and a NPV of 72.8%. The algo-
rithm suggested by Rosenberg et al. (53), which includes
hyaluronic acid, PIIINP, TIMP-1, and age, allows to recog-
nize these same stages in NASH with a sensitivity of 89%,
a specificity of 96%, a PPV of 80%, and a NPV of 98%. If
these results are confirmed, the need for liver biopsy in
these patients would be questioned.

Those who question the need for liver biopsy in these
patients, besides the already noted general reasons (pain,
risk, concern about sample representativity), base their
concerns in the scarce probabilities that biopsy results
will force a therapy change. In most patients with hyper-
transaminasemia and no cause to warrant it, a manage-
able disease is rarely found (114). This is particularly true
in NASH, as we lack therapies with proven efficacy for
this condition. In the near future we may possibly have
proven-efficacy therapies available; till then, we shall
keep on recommending these patients just what we ad-
vised before biopsy availability: “alcohol withdrawal,
weight loss, increased exercise, and avoidance of poten-
tially hepatotoxic drugs” (98). The few therapeutic impli-
cations of biopsy results in NASH should be reported to
patients before they accept the procedure. 

To summarize the indication of liver biopsy in
NAFLD, we must point out that no consensus has thus far
been reached among those involved in this topic. It is
widely accepted that biopsy is the surest test for NAFLD
diagnosis, to differentiate simple fatty liver from NASH,
and to establish disease stage. Therefore, biopsy cannot
be disregarded in controlled studies where patient diag-
nosis must be assured. In clinical practice, biopsy indica-
tion will have to be individualized, and consider issues to
be solved (115). Ramesh and Sanyal have suggested that
biopsy should be performed in patients with abnormal
transaminase levels of unknown etiology and no meta-
bolic syndrome. For patients with metabolic syndrome
biopsy will be necessary only if it may yield information
allowing therapy changes (116). If in the future we have
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effective, well tolerated therapies available that may be
administered to all patients with this disease, biopsy will
likely be unnecessary. If such therapies only benefit a
particular patient subgroup, biopsy will be necessary to
establish whether our patient belongs to the subgroup
where therapy is indicated.

In summary, if we wish to have enough information to
decide a treatment regimen as required by a particular pa-
tient, biopsy indication will have to be made on an indi-
vidual basis, and be likely dispensed with on many occa-
sions. If, on the contrary, we wish to assume no risks
regarding our decision, and want to be absolutely sure
about our diagnosis, know the presence of other factors
associated with the primary etiologic factor (virus, fat,
iron, etc.), or accurately establish liver lesion stage and
necroinflammatory activity extent, there will be no
choice but to obtain a liver biopsy sample with the appro-
priate length, thickness, and number of portal spaces.
Currently available non-invasive tests are not sensitive
enough to provide all these data.

REFERENCES

1. Menghini G. Un effettivo progresso nella tecnica della puntura-
biopsia del fegato. Rass Fisiopat Clin Ter 1957; 29: 756. 

2. Menghini G. One-second needle biopsy of the liver. Gastroentero-
logy 1958; 35: 190-9.

3. Reddy KR, Jeffers L. Evaluation of the liver. Liver biopsy and la-
paroscopy. En: Schiff ER, Sorrell MF, Maddrey WC, eds. Schiff’s
Diseases of the Liver. 8th ed. Lippincott-Raven Publ. Philadelphia.
1999; 245-66.

4. Maharaj B, Maharaj RJ, Leary WP, Cooppan RM, Naran AD, Pirie
D, et al. Sampling variability and its influence on the diagnostic
yield of percutaneous needle biopsy of the liver. Lancet 1986; 1:
523-5.

5. Abdi W, Millan JC, Mezey E. Sampling variability on percutane-
ous liver biopsy. Arch Intern Med 1979; 139: 667-9.

6. Poniachik J, Bernstein DE, Reddy KR, Jeffers LJ, Coelho-Little
ME, Civantos F. The role of laparoscpy in the diagnosis of cirrho-
sis. Gastrointest Endosc 1996; 43: 568-71.

7. Jeffers LJ, Findor A, Thung SN et al. Minimizing sampling error
with laparoscopic guided liver biopsy of right and left lobes. Gas-
trointest Endosc 1991; 37: 266

8. Rejev A, Berho M, Jeffers LJ, Millkowski C, Molina EG, Pyrso-
poulos NT, et al. Sampling error and intraobserver variation in li-
ver biopsy in patients with chronic HCV infection. Am J Gastroen-
terol 2002; 97: 2614-8.

9. Colloredo G, Guido M, Sonzogni A, Leandro G. Impact of liver
biopsy size on histological evaluation of chronic viral hepatitis:
the smaller the sample, the milder the disease. J Hepatol 2003; 39:
239-44.

10. Bedossa P, Dargère D, Paradis V. Sampling variability of liver fi-
brosis in chronic hepatitis C. Hepatology 2003; 38: 1449-57.

11. Hohlund B, Poulsen H, Schlichting P. Reproductibility of liver
biopsy diagnosis in relation to the size of the specimen. Scand J
Gastroenterol 1980; 15: 329-35.

12. Petz D, Klauck S, Röhl FW, Malfertheiner P, Roessner A, Röcken
C. Feasibility of histological grading and staging of chronic viral
hepatitis using specimens obtained by thin-needle biopsy. Virchow
Arch 2003; 442: 238-44.

13. The METAVIR cooperative group, Inter- and intra-observer varia-
tion in the assessment of liver biopsy of chronic hepatitis C. Hepa-
tology 1994; 20: 15-20.

14. Westin J, Lagging LM, Wejstal R, Norkrans G, Dhillon AP. Interob-
server study of liver histopathology using the Ishak score in patients
with chronic hepatitis C infection. Liver 1999; 19: 183-7.

15. Bravo AA, Sheth SG, Chopra S. Liver Biopsy. N Engl J Med 2001;
344: 495-500.

16. Cadranel JF, Rufat P, Degos F. Practices of liver biopsy in France:
results of a prospective nationwide survey. For the Group of Epide-
miology of the French Association for the Study of the Liver. Hepa-
tology 2000; 32: 477-81.

17. Spycher C, Zimmermann A, Reichen J. The diagnostic value of liver
biopsy. BMC Gastroenterology 2001; 1: 12.

18. Skelly MM, James PD, Ryder SD. Findings of liver biopsy to investi-
gate abnormal liver function tests in the absence of diagnostic sero-
logy. J Hepatol 2001; 35: 195-9.

19. Andriulli A, Festa V, Leandro G, Rizzetto M, and AIGO members.
Usefulness of a liver biopsy in the evaluation of patients with eleva-
ted ALT values and serological markers of hepatitis viral infection.
Dig Dis Sci 2001; 46: 1409-1.

20. Saadeh S, Cammell G, Carey WD, Younossi Z, Barnes D, Easley K.
The role of liver biopsy in chronic hepatitis C. Hepatology 2001; 33:
196-200.

21. Westin J, Nordlinder H, Lagging M, Norkrans G, Wejstal R. Steato-
sis accelerates fibrosis development over time in hepatitis C virus ge-
notype 3 infected patients. J Hepatol 2002; 37: 837-42.

22. Fartoux L, Chazouillères O, Wendum D, Poupon R, Serfaty L. Im-
pact of steatosis on progression of fibrosis in patients with mild hepa-
titis C. Hepatology 2005; 41: 82-7.

23. Tung BY, Emond MJ, Bronner MP, Raaka SD, Cotler SJ, Kowdley
KV. Hepatitis C, iron status and disease severity: relationship with
HFE mutations. Gastroenterology 2003; 124: 318-26.

24. Di Bisceglie AM, Bonkovsky HL, Chopra S, Flamm S, Reddy RK,
Grace N, et al. Iron reduction as an adjuvant to interferon therapy in
patients with chronic hepatitis C who have previously not responded
to interferon: a multicenter, prospective, randomized, controlled trial.
Hepatology 2000; 32: 135-8.

25. Sorbi D, McGill DB, Thistle JL, Therneau TM, Henry J, Lindor KD.
An assessment of the role of liver biopsies in asymptomatic patients
with chronic liver test abnormalities. Am J Gastroenterol 2000; 95:
3206-10.

26. VanNess MM, Diehl AM. Is liver biopsy useful in the evaluation of
patients with chronically elevated liver enzymes? Ann Intern Med
1989; 111: 437-78.

27. Giger A, Reichen J. Die Leberbiopsie beim ambulanten Patienten.
Diagnostische Wertichkeit im Vergleich zu konservationellen und
quantitativen Leberfunktionprüfungen. Schwiez Med Wschr 1993;
123: 1474-81.

28. National Institute of Health Consensus Development Conference Pa-
nel Statement: management of hepatitis C. Hepatology 1997; 26: 2S-
10S.

29. Perrillo RP. The role of liver biopsy in hepatitis C. Hepatology 1997;
26: 57S-61S.

30. Consensus statement. EASL international consensus conference on
hepatitis C. Paris. 1999. J Hepatol 1999; 30: 959-61.

31. Booth JCL, O’Grady J, Neuberger J, for the Royal Collage of Physi-
cians of London. British Society of Gastroenterology. Clinical guide-
lines on the management of hepatitis C. Gut 2001; 49 (Supl. 1): i1-
i21.

32. French Consensus Conference. Treatment of hepatitis C. Recommen-
dations. Paris, February 2002; Med Sci 2002; 18: 375-82.

33. Strader DR, Wright T, Thomas DL, Seeff LB. Diagnosis, mana-
gement, and treatment of hepatitis C. Hepatology 2004; 39:
1147-71.

34. Pradat P, Alberti A, Poynard T, Esteban JI, Weiland O, Marcelin P,
et al. Predictive value of ALT levels for histologic findings in chro-
nic hepatitis C: a European collaborative study. Hepatology 2002;
36: 973-7.

35. McCormick SE, Goodman ZD, Maydonovitch CL, Sjogren MH.
Evaluation of liver histology, ALT elevation, and HCV RNA titer in
patients with chronic hepatitis C. Am J Gastroenterol 1996; 91:
1516-22 .

36. Haber MM, West AB, Haber AD, Reuben A. Relationship of amino-
transferases to liver histological status in chronic hepatitis C. Am J
Gastroenterol 1995; 90: 1250-7.

Vol. 98. N.° 2, 2006 CURRENT INDICATIONS OF LIVER BIOPSY 129

REV ESP ENFERM DIG 2006; 98(2): 122-139

10. PDV SOLIS HERRUZO  10/3/06  11:56  Página 129



37. Gordon SC, Fang JW, Silverman AL, McHutchison JG, Albrecht
JK. The significance of baseline serum alanine aminotransferase
on pretreatment disease characteristics and response to antiviral
therapy in chronic hepatitis C. Hepatology 2000; 32: 400-4.

38. National Institute of Health Consensus Development Conference
statement: Management of hepatitis C: 2002-June 10-12, 2002.
Hepatology 2002; 36 (Supl. 1): S3-S20.

39. Brillante S, Folli M, Gaiani S, Masci C, Migloli M, Barbara L.
Persistent hepatitis C viraemia without liver disease. Lancet 1993;
341: 464-5.

40. Mathurin P, Moussalli J, Cadranel J-F, Thibault V, Charlotte F,
Dumouchel P, et al. Show progression rate of fibrosis in hepatitis
C virus patients with persistently normal alanine transaminase ac-
tivity. Hepatology 1998; 27: 868-72 .

41. Jamal MM, Soni A, Quinn PG, Wheeler DE, Arora S, Johnston
DE. Clinical features of hepatitis C-infected with persistently nor-
mal alanine transaminase levels in the southwestern United Status.
Hepatology 1999; 30: 1307-11.

42. Persico M, Persico E, Suozzo R, Conte S, De Seta M, Coppola L, et
al. Natural history of hepatitis C virus carriers with persistently nor-
mal aminotransferase levels. Gastroenterology 2000; 118: 760-4.

43. Martinot-Peignoux M, Boyer N, Cazals-Hatem D, Pham B-N, Ger-
vais A, Le Breton V, et al. Prospective study on anti-hepatitis C vi-
rus-positive patients with persistently normal serum alanine trans-
ferase with or without detectable serum hepatitis C virus RNA.
Hepatology 2001; 34: 1000-5.

44. Ghany MG, Kleiner DE, Alter H, Doo E, Khokar F, Promrat K, et
al. Progression of fibrosis in chronic hepatitis C. Gastroenterology
2003; 124: 97-104.

45. Marcellin P, Akrémi R, Cazals D, Boyer N, Aupérin A, Vidaud D,
et al. Genotype 1 is associated with a slower progression of fibro-
sis in untreated patients with mild chronic hepatitis C. J Hepatol
2001; 34 (Supl. 1): A159.

46. Park GJ, Lin BP, Ngu MC, Jones DB, Katelaris PH. Aspartate
aminotransferase-alanine aminotransferase ratio in chronic hepati-
tis C infection: is it a useful predictor of cirrhosis? J Gastroenterol
Hepatol 2000; 15: 386-90.

47. Fontana RJ, Lok ASF. Noninvasive monitoring of patients with
chronic hepatitis C. Hepatology 2002; 36: S57-S64.

48. Gebo KA, Herlong HF, Torbenson MS, Jenckes MW, Chander G,
Ghanem KG, et al. Role of liver biopsy in management of chronic
hepatitis C: A systematic review. Hepatology 2002; 36: S161-
S172.

49. Fortunato G, Castaldo G, Oriani G, Cerini R, Intrieri M, Molinaro
E, et al. Multivariate discriminant function base on six biochemi-
cal markers in blood can predict the cirrhotic evolution of chronic
hepatitis. Clin Chem 2001; 47: 1696-700.

50. Imbert-Bismut F, Ratziu V, Pieroni L, Charlotte F, Benhamou Y,
Poynard T. Biochemical markers of liver fibrosis in patients with
hepatitis C virus infection: a prospective study. Lancet 2001; 357:
1069-75.

51. Poynart T, Imbert-Bismut F, Munteanu M, Messous D, Myers RP,
Thabut D, et al. Overview of the diagnostic value of biochemical
markers of fibrosis (FibroTest, HCV FibroSure) and necrosis (Ac-
titest) in patients with chronic hepatitis C. Comparative Hepato-
logy 2004; 3: 8.

52. Forns X, Ampurdanès S, Llovet JM, Aponte J, Quintó L, Martí-
nez-Bauer E, et al. Identification of chronic hepatitis C patients
without hepatic fibrosis by a simple predictive model. Hepatology
2002; 36: 986-92.

53. Rosenberg WMC, Voelker M, Thiel R, Beca M, Burt A, Schuppan
D, et al. serum Markers detect the presence of liver fibrosis: a co-
hort study. Gastroenterology 2004; 127: 1704-13.

54. Ziol M, Handra-Luca A, Kettaneh A, Christidis C, Mal F, Kazemi
F, et al. Noninvasive assessment of liver fibrosis by measurement
of stiffness in patients with chronic hepatitis C. Hepatology 2005;
41: 48-54.

55. Castéra L, Vergniol J, Foucher J, Le Bail B, Chanteloup E, Haaser
M, et al. Prospective comparison of transient elastography, fibro-
test, APRI, and liver biopsy for the assessment of fibrosis in chro-
nic hepatitis C. Gastroenterology 2005; 128: 343-59.

56. Lok AS, McMahon BJ. Chronic hepatitis B. Hepatology 2001: 34:
1225-41.

57. The EASL Jury. Internacional consensus conference on hepatitis
B. J Hepatol 2003; 38: 533-40.

58. Fattovich G, Brollo L, Giustina G, Noventa F, Pontisso P, Alberti
A, et al. Natural history and prognostic factors for chronic hepati-
tis type B. Gut 1991; 32: 294-8.

59. Chien RN, Liaw YT, Atkins M. Pretherapy alanine transaminase
level as a determinant for hepatitis B e antigen seroconversion
during lamivudine therapy in patients with chronic hepatitis B.
Asian Hepatitis Lamivudine Trial Group. Hepatology 1999; 30:
770-4.

60. Gerken G, Gomes J, Lampertino P, Colombo M, Rotar T, Trippler
M, et al. Clinical evaluation and application of the amplicor HBV
Monitor test, a quantitative HBV DNA PCR assay. J Virol Met-
hods 1998; 74: 155-65.

61. Mommeja-Marin H, Mondou E, Blum MR, Rousseau F. Serum
HBV DNA as a marker of efficacy during therapy for chronic
HBV infection: analysis and review of the literature. Hepatology
2003; 37: 1309-19.

62. Keeffe EB, Dieterich DT, Han S-HB, Jacobson IM, Martin P,
Schiff ER, et al. A treatment algorithm for the management of ch-
ronic hepatitis B virus infection in the United Status. Clin Gastro-
ent Hepatol 2004; 2: 87-106.

63. McMahon. The natural history of chronic hepatitis B virus infec-
tion. Semin Liver Dis 2004; 24: 17-21.

64. Poynard T, McHutchison J, Manns M, Trepo C, Lindsay K, Good-
man Z, et al. Impact of pegylated interferon alfa-2b and ribavirin
on liver fibrosis in patients with chronic hepatitis C. Gastroentero-
logy 2002; 122: 1303-13.

65. Lok ASF, Lai CL, Wu PC, Leung N. A randomised trial of recom-
binant alpha2-interferon in Chinese patients with chronic hepatitis
B infection. Lancet 1988; 2: 298-302.

66. Lai CL, Chien R-N, Leung NWY, Chang T-T, Guan R, Tai D-I, et
al. A one year trial of lamivudine for chronic hepatitis B NEJM
1998; 339: 61-8.

67. Lau DT, Khokhar MF, Doo E, Ghany MG, Herion D, Park Y, et al.
Long-term therapy of chronic hepatitis B with lamivudine. Hepa-
tology 2000; 32: 828-34.

68. Myers RP, Tainturier MH, Ratziu V, Piton A, Thibault V, Imbert-
Bismut F, et al. Prediction of liver histological lesions with bio-
chemical markers in patients with chronic hepatitis B. J Hepatol
2003; 39: 222-30.

69. Levin DL, Baker AL, Riddell RH, Rochman H, Boyer JL. Nonal-
coholic liver disease: overlooked causes of liver injury in patients
with heavy alcohol consumption. Am J Med 1979; 66: 429-34.

70. Talley NJ, Roth A, Woods J, Hench V. Diagnostic value of liver
biopsy in alcoholic liver disease. J Clin Gastroenterol 1988; 10:
647-50.

71. Sanchez, GC, Baunsgaard P, Lundborg CJ. A comparison between
clinical diagnosis and histopathological findings in liver biopsies.
Scand J Gastroenterol 1980; 15: 985-91.

72. Ryback R, Eckardt MJ, Felsher B, Rawlings RR. Biochemical and
hematological correlates of alcoholism and liver disease. JAMA
1982; 248: 2261-5.

73. Majumdar SK, Dias N, Aps EJ. Relationship between hepatic his-
tology and conventional biochemical liver function tests in chronic
alcohol patients. Drug Alcohol Depend 1991; 28: 211-4.

74. Sorensen TI, Orholm M, Bentsen KD, Eghose K, Hoybye G, Cris-
toffersen P. Prospective evaluation of alcohol abuse and alcohol li-
ver injury in men as predictors of development of cirrhosis. Lancet
1984; ii: 241-4.

75. Marbet UA, Bianchi L, Meury U, Stalder GA. Long term histolo-
gical evaluation of the natural history and prognostic factors of al-
coholic liver disease. J Hepatol 1987; 4: 364-72.

76. Chedid A, Mendenhall CL, Gartside P, French SW, Chen T, Rabin
L. Prognostic factors in alcoholic liver disease. Am J Gastroenterol
1991; 86: 210-6.

77. Trinchet JC, Balkau B, Poupon RE, Heintzmann F, Callard P, Got-
heil C, et al. Treatment of severe alcoholic hepatitis by infusion of
insulin and glucagon: a multicentric sequential trial. Hepatology
1992; 15: 76-81.

78. Ramond MJ, Poynard T, Rueff B, Mathurin P, Theodore C, Chaput
JC, et al. A randomized trial of prednisolone in patients with seve-
re alcoholic hepatitis. N Engl J Med 1992; 326: 507-12.

130 J. A. SOLÍS HERRUZO REV ESP ENFERM DIG (Madrid)

REV ESP ENFERM DIG 2006; 98(2): 122-139

10. PDV SOLIS HERRUZO  10/3/06  11:56  Página 130



Vol. 98. N.° 2, 2006 CURRENT INDICATIONS OF LIVER BIOPSY 131

REV ESP ENFERM DIG 2006; 98(2): 122-139

79. Mathurin P, Duchatelle V, Ramond MJ, Degott C, Bedossa P, Er-
linger S, et al. Survival and prognostic factors in patients with se-
vere alcoholic hepatitis treated with prednisolone. Gastroentero-
logy 1996; 110: 1847-53.

80. Chedid A, Mendenhall CL, Tosch T, Chen T, Rabin L, Garcia-
Pont P, et al. Significance of megamitochondria in alcoholic liver
disease. Gastroenterology 1986; 90: 1858-64.

81. Goldberg S, Mendenhall C, Anderson S, Garcia-Pont P, Kiernan
T, Seeff L, et al. The significance of clinically mild alcoholic he-
patitis describing the population with minimal hyperbilirubinemia.
Am J Gastroenterol 1987; 81: 1029-34.

82. Maciel AC, Marchiori E, Barros SGS, Cerski CT, Tarasconi DP,
Ilha DO. Transjugular liver biopsy: histological diagnosis success
comparing the output to the modified aspiration Ross needle. Arq
Gastroenterol 2003; 40: 80-4.

83. Bruzzi JF, O’Connell MJ, Thakore H, O’Keane C, Crowe J, Mu-
rria JG. Transjugular liver biopsy: assessment of safety and effi-
cacy of the Quick-Core biopsy needle. Abdom Imaging 2002; 27:
711-5.

84. Castera L, Hartmenn DJ, Chapel F, Guettier C, Mal F, Lons T, et
al. Serum laminin and type IV collagen are accurate markers of
histologically severe alcoholic hepatitis in patients with cirrhosis.
J Hepatol 2000; 32: 412-8.

85. Annoni G, Colombo M, Cantaluppi MC. Serum type III procolla-
gen peptide and laminin (Lam-P1) detect alcoholic hepatitis in ch-
ronic alcohol abusers. Hepatology 1989; 9: 693-7.

86. Chossegros P. Extracellular matrix serum markers (ECMSM) in
alcoholic liver disease. J Hepatol 1995; 22: 96-9.

87. Lotterer E, Gressner AM, Kropf J, Grobe E, Vonknebel D, Bircher
J. Higher levels of serum aminoterminal type III procollagen pep-
tide and laminin in alcoholic than in nonalcoholic cirrhosis of
equal severety. J Hepatol 1992; 14: 71-7.

88. Niemela O, Risteli L, Sotaniemi EA, Risteli J. Type IV collagen
and laminin-related antigens in human serum in alcoholic liver di-
sease. Eur J Clin Invest 1985; 15: 132-7.

89. Niemela O, Risteli J, Blake JE, Risteli L, Compton KV, Orrego H.
Markers of fibrogenesis and basement membrane formation in al-
coholic liver disease. Relation to severity, presence of hepatitis,
and alcohol intake. Gastroenterology 1990; 98: 1612-9.

90. Tran A, Benzaken S, Saint-Paul MC, Guzman-Granier E, Hastier
P, Pradier C, et al. Chondrex (YKM-40), a potential new serum fi-
brosis marker in patients with alcoholic liver disease. Eur J Gastro-
enterol Hepatol 2000; 12: 989-93.

91. Nøjgaard C, Johansen JS, Christensen E, Skovgaard LT, Price PA,
Becker U, et al. Serum levels of YKN-40 and PIIINP as prognostic
markers in patients with alcoholic liver disease. J Hepatol 2003;
39: 179-86.

92. Poynard T, Aubert A, Bedossa P, Abella A, Naveau S, Paraf F, et
al. A simple biological index for detection of alcoholic liver disea-
se in drinkers. Gastroenterology 1991; 100: 1397-402.

93. Naveau S, Raynard B, Ratziu V, Abella A, Imbert-Bismut F, Mes-
sous D, et al. Biomarkers for the prediction of liver fibrosis in pa-
tients with chronic alcoholic liver disease. Clin Gastroenterol He-
patol 2005; 3: 167-74.

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

95. Quinn SF, Gosink BB. Characteristic sonographic signs of hepatic
fatty infiltration. AJR Am J Roentgenol 1985; 145: 753-5.

96. Celle G, Savarino V, Picciotto A, Magnolia MR, Scalabrini P, Do-
dero M. Is hepatic ultrasonography a valid alternative tool to liver
biopsy? Report on 507 cases studied with both techniques. Dig Dis
Sci 1988; 33: 467-71.

97. Saadeh S, Younossi ZM, Remer EM, Gramlich T, Ong JP, Hurley
M, et al. The utility of radiological imaging in nonalcoholic fatty
liver disease. Gastroenterology 2002; 123: 745-50.

98. Sorbi D, Boynton J, Lindor KD. The ratio of aspartate aminotrans-
ferase to alanine aminotransferase: Potential value in differentia-
ting NASH from alcoholic liver disease. Am J Gastroenterol 1999;
94: 1018-22.

99. Daniel S, Ben-Menachem T, Vasudevan G, Ma CK, Blumenkehl
M. Prospective evaluation of unexplained chronic liver transami-
nase abnormalities in asymptomatic and symptomatic patients. Am
J Gastroenterol 1999; 94: 3010-4.

100. Davies RJ, Saverymuttu SH, Fallowfield M. Paradoxical lack of
ultrasound attenuation with gross fatty change in the liver. Clin
Radiol 1991; 43: 393-6.

101. Wanless IR, Lentz JS. Fatty liver hepatitis (steatohepatitis) and
obesity: an autopsy study with analysis of risk factors. Hepatology
1990; 12: 1106-10.

102. Teli MR, James OF, Burt AD, Bennett MK, Day CP. The natural
history of nonalcoholic fatty liver: a follow-up study. Hepatology
1995; 22: 1714-9.

103. Ratziu V, Giral P, Charlotte F, Bruckert E, Thibault V, Theodorou
I, et al. Liver fibrosis in overweight patients. Gastroenterology
2000; 118: 1117-23.

104. Powell EE, Cooksley WG, Hanson R, Searle J, Halliday JW, Po-
well LW. The natural history of non-alcoholic steatohepatitis: a fo-
llow-up study of forty-two patients for up to 21 years. Hepatology
1990; 11: 74-80.

105. Harrison SA, Torgerson S, Hayashi PH. The natural history of no-
nalcoholic fatty liver disease: A clinical histopathological study.
Am J Gastroenterol 2003; 98: 2042-7.

106. Matteoni CA, Younossi ZM, Gramlich T, Boparai N, Liu YC, Mc-
Collough AJ. Nonalcoholic fatty liver disease: a spectrum of clini-
cal and pathological severity. Gastroenterology 1999; 116: 1413-9.

107. Angulo P, Keach JC, Batts KP, Lindor KD. Independent predictors
of liver fibrosis in patients with nonalcoholic steatohepatitis. He-
patology 1999; 30: 1356-62.

108. Dixon JB, Bhathal PS, O’Brien PE. Nonalcoholic fatty liver disea-
se: Predictors of nonalcoholic steatohepatitis and liver fibrosis in
the severely obese. Gastroenterology 2001; 121: 91-100.

109. Sumida Y, Nakashima T, Yoh T, Furutani M, Hirohama A, Kaki-
saka Y, et al. Serum thioredoxin levels as a predictor of steatohe-
patitis in patients with nonalcoholic fatty liver disease. J Hepatol
2003; 38: 32-8.

110. Mofrad P, Contos MJ, Haque M, Sargeant C, Fisher RA, Luketic
VA, et al. Clinical and histologic spectrum of nonalcoholic fatty li-
ver disease associated with normal ALT values. Hepatology 2003;
37: 1286-92.

111. Lédinghen V, Combes M, Trouette H, Winnock M, Amouretti M,
Mascarel A, et al. Should a liver biopsy be done in patients with
subclinical chronically elevated transaminases? Eur J Gastroente-
rol Hepatol 2004; 16: 879-83.

112. Shimada M, Hashimoto E, Kaneda H, Noguchi S, Hayashi N. No-
nalcoholic steatohepatitis: risk factors for liver fibrsosis. Hepatol
Research 2002; 24: 429-38.

113. Sakugawa H, Nakayoshi T, Kobashigawa K, Yamashiro T, Maes-
hiro T, Miyagi S, et al. Clinical usefulness of biochemical marker
of liver fibrosis in patients with nonalcoholic fatty liver disease.
World J Gastroenterol 2005; 11: 255-9.

114. Goddard CJR, Warnes TW. Raised liver enzymes in asymptomatic
patients: investigation and outcome. Dig Dis Sci 1992; 10: 218-26.

115. Sanyal AJ. AGA technical review on nonalcoholic fatty liver dise-
ase. Gastroenterology 2002; 123: 1705-25.

116. Ramesh S, Sanyal AJ. Evaluation and management of non-alcoho-
lic steatohepatitis. J Hepatol 2005; 42: S2-S12.

10. PDV SOLIS HERRUZO  10/3/06  11:56  Página 131



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


