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SUMMARY

Liver biopsy is traditionally the ‘gold standard‘ for the

evaluation of liver diseases. There are several situations

in which its role is being challenged. In hepatitis C,

liver biopsy helps assess prognosis and treatment

candidacy. An important exception is genotype 2 or

3 because treatment is more likely to succeed and

therapy is relatively short in duration. For hepatitis B,

liver biopsy gives some prognostic information, but

serologic tests and hepatic biochemical tests are the

primary determinants of treatment candidacy. Non-

alcoholic fatty liver disease can be accurately diag-

nosed without a liver biopsy and, furthermore, there

are no specific therapies available. The role of liver

biopsy to assess methotrexate-associated hepatotoxicity

remains controversial. Finally, patients with focal liver

lesions usually do not require biopsy and, in the case of

hepatocellular carcinoma, biopsy carries a risk of

needle-track seeding. In short, the need for liver biopsy

depends on the specific situation and should be

performed when there is sufficient uncertainty about

diagnosis, severity of disease, prognosis, and treatment

decisions.

INTRODUCTION

In the course of treating patients with liver disease,

questions often arise about the role of liver biopsy,

traditionally the ‘gold standard’ for the evaluation of

chronic liver diseases. Recently the need for liver biopsy

has been challenged in a few clinical situations. With

the advent of specific serologic diagnostic markers liver

biopsy is not required for diagnosis of hepatitis B or C.

Thus, is liver biopsy mandatory prior to starting

treatment for hepatitis B or C? Non-alcoholic fatty liver

disease (NAFLD), a condition that appears to be

increasing in prevalence, can be diagnosed based on

clinical and imaging features. Therefore, what role does

liver biopsy play in the diagnosis, prognosis, and

treatment of patients with NAFLD? Recommendations

differ regarding periodic liver biopsy for patients taking

methotrexate. What is the current role of liver biopsy for

following patients on methotrexate? Finally the role of

liver biopsy in hepatocellular carcinoma has become a

more contentious issue because advances in imaging

technology have allowed highly specific identification of

these lesions. Does every suspected hepatocellular

carcinoma require biopsy to confirm diagnosis?

TECHNIQUES OF LIVER BIOPSY

Percutaneous liver biopsies are quick, safe procedures

commonly performed in out-patient settings. Suction,

cutting, and spring-loaded cutting needles with trigger-

ing mechanisms have all been safely used for this

purpose. At our institution all three types of devices are

used. The 14-gauge Trucut needle is preferred in patients

with suspected cirrhosis because it may provide better

samples without fragmentation. The benefit from using

ultrasound to help determine biopsy site remains con-

troversial. Potential liver biopsy sites marked by percus-

sion were changed in between 3 and 15% of patients
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after ultrasound was performed.1, 2 In addition, a large,

randomized, prospective trial found that ultrasonogra-

phy use lowered the rate of post-biopsy hospitalization

(most common reason for hospital admission was pain).

Ultrasonography use did not lower rates of hypotension

and bleeding.3 Certainly there is a long track record of

safety for performing percutaneous liver biopsy without

imaging guidance. Thus, the role of ultrasonography to

guide percutaneous liver biopsy remains controversial.

Use of ultrasound is not mandatory.

A transjugular approach to liver biopsy is often used in

patients with a contraindication to percutaneous

biopsy, when concomitant Transjugular Intrahepatic

Portosystemic Shunt (TIPS) is planned, or according to

provider preference. Although the biopsy specimen is

often smaller and more fragmented than that acquired

from a percutaneous approach, it is usually diagnos-

tic.4, 5

Laparoscopic liver biopsy allows visualization of the

peritoneal cavity and liver surface. It is a safe procedure

that can be done under conscious sedation, although it

requires expertise that is not readily available. In one

large study of 1794 patients, laparoscopic liver biopsies

performed in a hepatology training programme provi-

ded definitive diagnoses of chronic liver disease in 98%

of patients with a rate of only 0.45% major complica-

tions.6

Because a liver biopsy samples only about 1/50 000th

of the entire liver, it may not be representative.

Sampling error can approach 20–30%. For accurate

diagnosis, it has been estimated that between 5 and 11

complete portal tracts are required with a biopsy length

of at least 15–25 mm. A recent study used digitized

images of whole sections of liver to allow for ‘virtual

biopsies’ of variable lengths between 5 and 200 mm.

For reliable staging of fibrosis in hepatitis C patients, a

25 mm biopsy length was adequate.7

HEPATITIS C

Chronic hepatitis C infection affects almost 3 million

people in the United States. Chronic infection is

generally asymptomatic and most often not progressive.

Treatment for hepatitis C is long in duration, expensive,

subject to side-effects, and associated with less than

ideal response rates, particularly in patients with high

viral load and genotype 1. Therefore, candidates for

treatment need to be carefully selected. Liver biopsy

helps prognosticate which patients with hepatitis C will

have progressive liver disease and are therefore more

urgent candidates for treatment. Benefits from biopsy

must be weighed against its risks, costs, and patient

inconvenience. Non-invasive serologic tests and panels

of tests are being developed with variable success to

correlate with fibrosis and serve as possible substitutes

for liver biopsy.

The decision to treat hepatitis C depends on the risk for

progressive liver disease in the absence of treatment.

Among many natural history studies, rates of progres-

sion to cirrhosis range from 1 to 37% after variable

follow-up intervals.8 Tertiary referral centres, which are

subject to selection bias, have reported the higher rates.

Community-based cohorts likely give the most accurate

prediction of progression to cirrhosis with a mean

cumulative incidence of cirrhosis of 7%.8

Key histologic predictors of progression to cirrhosis are

the degrees of inflammation, fibrosis, and steatosis seen

on liver biopsy. Based on retrospective data, most

patients with moderate inflammation on initial liver

biopsy develop cirrhosis within 20 years, and nearly all

patients with severe inflammation or bridging fibrosis

develop cirrhosis within 10 years. Patients with mild

inflammation and/or minimal fibrosis have a low risk of

progression to cirrhosis.9 Hepatic steatosis is also

emerging as a major risk factor for fibrosis progression

in hepatitis C.10

Clinical information may help refine prognosis, but

cannot substitute for the valuable information ob-

tained from a liver biopsy. Poynard’s group showed

three clinical factors are independently associated with

faster progression of fibrosis: age >40 at time of

infection, daily alcohol consumption of 50 g or more,

and male gender.11 Indeed post-transfusion hepatitis C

patients with mean age over 40 at time of infection

have a cumulative incidence of cirrhosis of over

20% after 15–20 years of follow-up.12, 13 In contrast,

studies of young women infected with hepatitis C have

shown development of cirrhosis in <5% after

15–20 years.14, 15 Other factors predicting progression

to cirrhosis include immunosuppression and coinfec-

tion with hepatitis B or HIV.16, 17

Investigators have tried to identify serologic surrogates

for cirrhosis and advanced fibrosis in hopes of obviating

the need for liver biopsy. Serum hyaluronic acid has a

99% negative predictive value to predict the absence of

cirrhosis, but only a 30% positive predictive value for

cirrhosis.18 Other serum markers, including N-terminal

propeptide of type III collagen, and YKL-40, have had
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variable success for predicting fibrosis and cirrhosis.19

For the purpose of considering hepatitis C therapy, the

distinction between minimal and significant fibrosis is

more clinically useful than the distinction between the

presence and absence of cirrhosis. The MULTIVIRC

group studied 339 patients using a panel of five

non-routine serum markers (a-2 macroglobulin, hapto-

globin, c-gluatmyl transpeptidase, bilirubin and apo-

lipoprotein A1) along with age and gender to predict

significant fibrosis. Fifty percentage of the patients could

be accurately stratified as having either significant or

insignificant fibrosis; the other 50% had indeterminate

results.20

Serum alanine aminotransferase (ALT) has been used

to predict liver fibrosis and inflammation. At any point

in time, the serum ALT shows poor correlation with

liver histology.21 Twenty-five to forty per cent of

chronic hepatitis C patients have persistently normal

ALT levels (usually defined as at least three normal

ALTs within 6 months).22, 23 Patients with persistently

normal ALTs tend to have less fibrosis and inflammation

than hepatitis C patients with elevated ALTs.24 Fur-

thermore, in one study of 102 patients, the median

progression of fibrosis was twice as fast in an elevated

ALT group compared with a persistently normal ALT

group (increase in Metavir fibrosis stage per year of 0.13

vs. 0.05, P < 0.001).25 Despite these reassuring find-

ings, patients with persistently normal ALTs may have

significant inflammation (19% with moderate inflam-

mation)26 and even cirrhosis (6%)27 (Tables 1 and 2).

Other benefits from liver biopsy have been proposed.

Liver biopsy may reveal unsuspected cirrhosis. Such a

diagnosis is important, as surveillance for hepatocellular

carcinoma as well as oesophageal varices may then be

initiated. Although liver biopsy could potentially iden-

tify diseases in addition to hepatitis C, a retrospective

study of 126 patients with chronic hepatitis C found

that unsuspected other disorders were found in only

three patients (2%) who underwent liver biopsy.28

Finally, liver biopsy may help predict the likelihood of

response to therapy. In a study of pegylated interferon

(peginterferon) a-2b with ribavirin, the absence of

bridging fibrosis or cirrhosis was significantly associated

with a sustained virological response (57% vs. 44%,

P ¼ 0.001).29 However, a study of peginterferon a-2a

with ribavirin showed that cirrhosis was not an

independent risk factor for predicting sustained virologic

response.30

Although the information obtained from liver biopsy is

useful, liver biopsy is not mandatory before initiating

treatment for hepatitis C (Table 3). Many patients with

genotype 2 or 3 are potentially candidates for therapy

regardless of findings on liver biopsy because therapy is

likely to succeed (80%), and duration of therapy is short

(24 weeks). Liver biopsy intuitively is more useful for

genotype 1 patients. Because therapy is longer

(48 weeks) and less successful (<50%), many patients

may desire therapy only if the chance of progressive

liver disease from hepatitis C is high. Furthermore, liver

biopsy may help some patients decide if they wish to

continue therapy in the face of significant side-effects.

For example, a patient with extensive fibrosis may

decide to weather severe side-effects, possibly stopping

work or making other life changes, because the risk of

progressive liver disease in the absence of treatment is

high. In addition, patients who have undergone unsuc-

cessful therapy with an earlier form of therapy (for

example, interferon monotherapy) may also benefit

Table 1. Prognostic indicators of hepatitis C – histologic

Feature Significance

Bridging fibrosis >90% cirrhosis in 10 years

Severe inflammation >90% cirrhosis in 10 years

Moderate inflammation >90% cirrhosis in 20 years

Steatosis Hastens fibrosis progression

Table 2. Prognostic indicators of hepatitis C – clinical and laboratory

Feature Significance

Persistently normal alanine aminotransferase (ALT) Fibrosis rate 1/2 of group with abnormal ALTs

MULTIVIRC index Not routinely available. Accurately predicts fibrosis in

50% (in other 50% result is indeterminate)

Hyaluronic acid, N-terminal propeptide of type III

collagen, YKL-40

Not routinely available. Variably predictive of fibrosis

Age >40 at time of infection, male gender, alcohol use Predictors of liver disease progression

Coinfection with hepatitis B, HIV, immunosuppression Faster progression to cirrhosis
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from a liver biopsy. Expected response to peginterferon

and ribavirin in such a patient is lower than in a

treatment-naı̈ve patient. Therefore, only patients with

significant disease are potential candidates for retreat-

ment. Finally, for patients who defer therapy, many

physicians would recommend a repeat liver biopsy in

3–5 years to re-evaluate the need for therapy, based on

disease progression.31

Although histology may improve after successful

hepatitis C therapy, post-treatment liver biopsy is

generally not useful for guiding patient management.

Patients who do not achieve a sustained virologic

response after treatment may show improved histology.

One study of virologic non-responders who had

achieved a histologic response after 6 months of

therapy randomized patients to 2 years of maintenance

interferon therapy or placebo. Maintenance therapy led

to reduction of fibrosis.32 Long-term mortality and

clinical benefits from maintenance therapy are not yet

known. It is still unclear what role liver biopsy should

play in both identifying candidates for maintenance

therapy and also following its effectiveness.

HEPATITIS B

Although liver biopsy is frequently performed for

hepatitis B patients, histologic findings often do not

influence patient management. Liver biopsy can distin-

guish which patients are cirrhotic and may provide

some information about expected disease progression.

In some cases liver biopsy helps predict the response to

therapy. On the other hand, the practical issue of

whether to treat a patient for hepatitis B does not

generally depend on histologic findings. Only patients

who are likely to respond to therapy and who have

actively replicating virus are treatment candidates.

These patients can be identified based on hepatic

biochemical tests, hepatitis B viral DNA levels, and

hepatitis B serologic studies.

Performing liver biopsy to identify cirrhosis is of limited

utility in hepatitis B. Identification of cirrhosis does

prompt endoscopy to screen for oesophageal varices.

Although cirrhosis increases the risk for hepatocellular

cancer, periodic hepatocellular cancer screening should

probably be performed in all hepatitis B surface antigen

(HBsAg)-positive patients (particularly in patients from

an endemic area), even in the absence of cirrhosis.

Other features which lower the threshold for hepato-

cellular cancer screening include male gender, age of

acquisition of hepatitis B, and family history of cancer.33

Evidence of decompensated cirrhosis would prompt

administration of lamivudine rather than interferon;

however, biopsy is not needed to identify clinical

decompensation.

Often serologic and clinical information are of more

prognostic value than liver histology in predicting

Table 3. Utility of biopsy in hepatitis C

Issue Pros Cons

Diagnosis Hepatitis C antibody and HCV RNA reliable

Liver biopsy rarely identifies unsuspected

aetiology

Staging Degree of fibrosis and inflammation are the best

predictors of disease progression (refer to Table 1)

Clinical and laboratory surrogates for biopsy

variably useful (refer to Table 2)

Identify cirrhosis Finding clinically unsuspected cirrhosis prompts

screening for varices and hepatocellular carcinoma

Cirrhosis usually clinically suspected

Predict response to

therapy

Biopsy not a proven predictor

Decision to treat Genotype 1: Therapy longer and less likely to succeed.

Biopsy identifies patients most in need of therapy

Genotypes 2 and 3: Therapy shorter and

more likely to succeed. Biopsy not

necessary for motivated patients

Patient preferences Some patients decide for or against therapy

regardless of biopsy

Treatment-related

side-effects

Severity of liver disease informs decision of

whether to endure or stop therapy

Previously treated Lower success with retreatment. Identify patients

most in need of therapy

Post-treatment biopsy Evolving role for biopsy after unsuccessful treatment

to initiate and follow maintenance therapy

Maintenance therapy still under investigation
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progression to cirrhosis. Two natural history studies

looked at progression to cirrhosis among HBsAg-posit-

ive non-cirrhotic patients. In one study independent risk

factors for progression to cirrhosis were severe inflam-

mation on liver biopsy, older age, and persistence of

hepatitis B viral DNA in serum.34 In the other study,

independent risk factors included the occurrence of

acute serologic exacerbation, hepatitis B virus DNA

reappearance, and hepatic decompensation. Histologic

information did not independently predict progression

to cirrhosis.35 A prospective study of 302 HBsAg-

positive patients from an endemic region in southern

Italy with median 94 month follow-up showed that

survival is predicted by three independent factors:

young age, the absence of cirrhosis, and a persistently

normal ALT.36

Ideal ‘wild-type’ chronic hepatitis B patients who are

candidates for hepatitis B treatment are positive for

HBsAg and hepatitis B e antigen (HBeAg), and have

hepatitis B virus DNA of ‡105 copies/mL. To expect

successful therapy, serum transaminases are ideally

elevated at least two times above the upper limit of

normal. Precore mutant patients are unable to make

HBeAg, but are HBsAg-positive. Such patients are

candidates for therapy if they have abnormal transam-

inases and have serum HBV DNA of ‡104 copies/mL.

Patients from endemic areas with perinatally acquired

infection have an initial immune-tolerant phase of

infection. HBsAg, e antigen, and high levels of HBV

DNA are present; however, serum ALT levels are

normal. Liver biopsies performed on these patients

show no or mild liver disease.37 AASLD guidelines do

not recommend liver biopsy or consideration for

treatment of immune-tolerant phase patients until they

show consistently elevated ALTs.33 Liver biopsy and

treatment are also not recommended for patients who

have cleared hepatitis B infection or who are inactive

carriers (surface antigen-positive, undetectable HBV

DNA, and e antigen-negative). A German group con-

cludes that, given the wealth of information available

from non-invasive laboratory tests, pre-treatment liver

biopsy has limited value.38

A liver biopsy has limited value in predicting response

(loss of serum HBeAg and viral DNA) to interferon

therapy. The majority of studies has shown that low

pre-treatment serum hepatitis B viral DNA and elevated

ALT predict response to interferon therapy.39–42 Histo-

logic features are not predictive. For example, a

randomized-controlled trial of interferon a-2b performed

in the United States showed that only low serum

hepatitis B viral DNA and shorter duration of infection

were predictive of response. The rate of cirrhosis was

65% in the study, and response to therapy was

independent of liver histology.39

There is, however, contradictory evidence about the

role of liver histology in predicting response to lamivu-

dine therapy. The Asian lamivudine trial was a

randomized-controlled trial of 345 patients treated with

lamivudine. There was only a 16% response to treat-

ment (loss of HBeAg). A re-analysis of the data showed

that the only independent predictor of response was an

elevated ALT. Neither the degree of inflammation on

liver biopsy nor the absence of cirrhosis predicted

response.43 On the other hand, an analysis of four

controlled lamivudine phase III trials in the United

States involving 805 patients showed that response

correlated with both an elevated ALT and increased

histologic inflammation. Of interest are observations of

the small group with minimally elevated ALT (<1.5

times upper limit of normal) treated with lamivudine.

As expected, patients with a minimally elevated ALT

had responses to lamivudine of only 2–3%. However,

the small subset of patients with minimal elevation of

ALT and severe inflammation showed an increased

response of 21% to lamivudine.44 This observation

requires confirmation in prospective studies. Thus, it

may be reasonable to consider liver biopsy in patients

with fluctuating or minimal elevation of transaminases

(<2 times upper limit of normal). If moderate or severe

inflammation is found on liver biopsy, then treatment

could be initiated.

For patients who have not achieved serologic goals of

therapy (HBeAg seroconversion to HB e antibody with

loss of serum HBV DNA), continued therapy is sugges-

ted until these end-points are achieved. Such therapy

may prevent histologic progression to cirrhosis and

hepatocellular carcinoma. Even patients who did not

respond serologically to lamivudine in fact showed

histologic improvement, including reversal of cirrhosis,

during long-term lamivudine therapy.45 Histologic

improvement is blunted by the emergence of YMDD

variants, and perhaps adefovir will play a role in

continued histologic improvement among these

patients. However, studies with the goal of histologic

improvement are awaited to better define the role of

long-term therapy in chronic hepatitis B. At present,

when either lamivudine or adefovir is used, it is

recommended that duration of therapy be dictated by
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achievement of serologic end-points (HBeAg serocon-

version and persistent loss of quantifiable HBV DNA)

and not by changes in histology. The role of liver biopsy

(Table 4) in following response to therapy is not yet

well-defined.

ABNORMAL HEPATIC BIOCHEMICAL TESTS AND

NON-ALCOHOLIC FATTY LIVER DISEASE

Gastroenterologists commonly evaluate patients with

chronically (6 months or more) elevated hepatic bio-

chemical tests. Identifying the aetiology involves a

careful history and physical examination, a medication

and alcohol history, serologic studies, and imaging of

the liver. In most cases an aetiology can be identified

without a biopsy. In the majority of remaining cases the

diagnosis is NAFLD. For example, in one study of 1124

patients presenting for evaluation of chronically eleva-

ted hepatic biochemical tests, only 81 patients (8%) had

an undetermined aetiology before liver biopsy. On liver

biopsy, 73 patients had NAFLD, and the remaining

eight biopsies were normal.46

Investigators in the pre-hepatitis C era often recom-

mended liver biopsy for patients with chronically

abnormal hepatic biochemical tests (Table 5) because

prebiopsy diagnoses were inaccurate. Before the avail-

ability of serologic tests for hepatitis C, Van Ness and

Diehl showed that a pre-biopsy diagnosis of non-

alcoholic steatohepatitis (NASH) had only a 56%

positive predictive value.47 More recent studies have

shown that pre-biopsy diagnoses of patients with

chronically abnormal hepatic biochemical tests may

be accurate enough to obviate the need for liver biopsy.

Sorbi’s group reported on 36 patients with persistently

Table 4. Utility of biopsy in hepatitis B

Issue Pros Cons

Identify cirrhosis Prompts screening for varices

and hepatocellular carcinoma

Hepatocellular carcinoma screening recommended

for all hepatitis B surface antigen-positive (BsAg+)

patients, cirrhotic or not

Prognosis Degree of fibrosis and inflammation not proven to

predict progression

Decision to treat If minimally elevated or fluctuating alanine

aminotransferase (ALT), consider biopsy

and treat if moderate or severe inflammation

Biopsy generally does not influence treatment decisions.

Treat if elevated ALT, hepatitis BsAg+, hepatitis B

DNA >105 copies/mL, hepatitis BeAg+/) (precore

mutants are eAg), HBV DNA >104 copies/mL)

Predict response Degree of inflammation may predict

response to lamivudine

Histologic findings do not help predict response to

interferon

Long-term therapy If serologic response not achieved, long-term

therapy may improve histology

No established role for serial liver biopsies

Table 5. Utility of biopsy for abnormal hepatic biochemical tests and non-alcoholic fatty liver disease (NAFLD)

Issue Pros Cons

Elevated alanine aminotransferase (ALT) Confirm diagnosis Cause accurately identified in >90%

cases without biopsy

Diagnose NAFLD Patients may not have classic

NAFLD risk factors

Accurate diagnosis of NAFLD possible

without biopsy

Identify prognosis and severity of NAFLD Imaging cannot distinguish

simple steatosis from steatohepatitis

In future, prognostic indices

may be available

Biopsy provides best prognostic information

Treatment of NAFLD Severe findings on biopsy may

motivate risk factor modification

No proven therapy for NAFLD

Risk factor modification can be recommended

regardless of biopsy findings

Identify cirrhosis to begin variceal and

hepatocellular carcinoma screening

Identify unsuspected cirrhosis Cirrhosis usually clinically evident
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elevated hepatic biochemical tests in whom no definite

diagnosis had been made after a thorough non-invasive

investigation. A pre-biopsy diagnosis was then estab-

lished; in 67% the pre-biopsy diagnosis was NAFLD.

Biopsy subsequently changed diagnoses in only 14%,

80% of whom had normal liver biopsies. Treatment

plans changed in only 12 patients, 10 of whom were

offered investigational therapy. The authors conclude

that after a careful non-invasive investigation, liver

biopsy rarely aids either diagnosis or treatment deci-

sions.48

The definition of NAFLD requires minimal alcohol

consumption, suggestive histology, and the absence of

viral infection.49 NAFLD is often suspected in

patients with characteristic risk factors including

hyperlipidaemia, diabetes mellitus and obesity. How-

ever, Bacon’s group showed that a majority of their

NAFLD patients did not have risk factors of obesity,

diabetes mellitus, hyperlipidaemia and female gen-

der.50 Radiological imaging may also help to identify

patients with NAFLD. A study of 25 patients with

biopsy proven NAFLD (eight with steatosis alone, 17

with NASH) evaluated the use of ultrasound, compu-

ted tomography (CT) scan, and magnetic resonance

imaging (MRI) for detecting fatty liver. All three

imaging modalities were sensitive (93–100%) for

detecting a significantly fatty liver; however, no

imaging modality could distinguish simple steatosis

from steatohepatitis or fibrosis.51

The major disadvantage to omitting a liver biopsy in a

patient with suspected NAFLD is the loss of valuable

information about disease severity and prognosis.

Patients with NAFLD may have advanced fibrosis or

cirrhosis on biopsy. Once cirrhosis is identified, endo-

scopy to screen for varices as well as periodic hepato-

cellular carcinoma screening may be performed.

Cirrhosis is present in 10–20% of patients, and moder-

ate-to-severe fibrosis in up to 40%.50, 52, 53 Histology

also identifies patients at risk for increased progression

to cirrhosis and higher mortality. Liver-associated death

and progression to cirrhosis are increased in patients

with evidence of steatonecrosis or fibrosis, but not in

patients with less severe forms of NAFLD.54 A study of

40 patients with mild NAFLD showed that after a

median follow-up of 11 years only one patient pro-

gressed to mild fibrosis. Steatosis without inflammation

or fibrosis appears to predict a benign prognosis.55

Predictors of advanced histology have been investi-

gated. Transaminases are not correlated with severity of

histology.56 One study identified age over 45 years,

obesity, and diabetes mellitus as independent risk

factors for predicting bridging fibrosis or cirrhosis.57

Another study developed an index from age, body mass

index, hypertriglyceridaemia, and ALT two times over

the upper limit of normal to predict more than minimal

fibrosis. They were able to define an index cut-off with

sensitivity of 100% and specificity of 47%.53 Although

predictive models appear somewhat promising, none

has yet been validated.

Although there is no proven therapy for NAFLD,

weight loss and careful management of comorbidities

such as diabetes mellitus and hyperlipidaemia may be

recommended. On a practical level, biopsy results are

not generally needed to make these conservative

recommendations. On the other hand, demonstration

of advanced histologic changes may provide an impetus

for some patients to lose weight, better control their

diabetes mellitus, and cease all alcohol consumption.

Furthermore, more severe histologic disease may

prompt the use of investigational drugs, such as

pioglitazone, rosiglitazone, metformin, and vitamin E

in selected individuals.58 At this time, follow-up biopsies

to assess histologic response to conservative measures

such as weight loss and diabetes mellitus control cannot

be recommended outside of research studies.

METHOTREXATE-INDUCED HEPATOTOXICITY

Methotrexate is commonly used to treat psoriasis and

rheumatoid arthritis. Controversy lies in the role of

routine liver biopsy to detect the development of

unsuspected significant fibrosis during treatment. Evi-

dence-based recommendations differ between the der-

matology and rheumatology literature.

Severe fibrosis and cirrhosis are relatively common (up

to 17%) among psoriasis patients treated with long-

term methotrexate, and often hepatic biochemical tests

are normal. However, studies of methotrexate hepato-

toxicity in psoriasis patients have not rigorously con-

trolled for other underlying chronic liver diseases

including alcoholic liver disease, viral hepatitis and

NASH. Dermatology guidelines developed in the 1980s

recommend liver biopsy before therapy, after an initial

total dose of 1.5 g of methotrexate, and every 1–1.5 g

cumulative dose thereafter. Finding moderate-to-severe

fibrosis or cirrhosis would preclude further therapy.59

Among rheumatoid arthritis patients taking long-term

methotrexate, the prevalence of significant fibrosis and
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cirrhosis is rare, probably owing to more rigorous

exclusion of chronic liver disease. It is also possible that

patients with rheumatoid arthritis, when compared with

psoriasis, have a disease-specific reduced risk for met-

hotrexate-induced toxicity. During the course of met-

hotrexate therapy, persistent transaminase elevation

has been shown to predict liver injury.60 Rheumatology

guidelines recommend pre-treatment liver biopsy if

chronic liver disease is suspected. Liver biopsy during

therapy is recommended if a majority of ASTs over a

year’s time (repeated every 4–8 weeks) is elevated or if

serum albumin is decreased. Furthermore, reduction in

methotrexate dose is recommended in response to an

elevated AST. If moderate-to-severe fibrosis or cirrhosis

is found, then treatment should be discontinued.61 Long-

term liver safety by following the above guidelines has

been demonstrated for rheumatoid arthritis patients.62

FOCAL LIVER LESIONS

The differential diagnosis of focal liver lesions includes a

broad spectrum of benign, malignant, and infectious

aetiologies. Age, gender, use of oral contraceptives,

presence of cirrhosis, travel history, fever, and presence

of extrahepatic malignancy help narrow the differential

diagnosis. Radiological studies are often diagnostic, and

tumour markers may support a suspected diagnosis.

Although radiological-guided biopsy is at times needed,

biopsy may carry risks of bleeding and needle-track

seeding.

Biopsy of focal liver lesions is often not necessary. Most

focal liver lesions have characteristic findings on CT or

MRI. For example, cavernous haemangiomas may have

peripheral feeders with the same attenuation as the

aorta. Focal nodular hyperplasia may demonstrate a

focal enhancement of a central scar during arterial

phase.63 Confident characterization by imaging can

obviate the need for biopsy. Furthermore, biopsy is often

non-diagnostic for hepatic adenomas and focal nodular

hyperplasia. Biopsy of hepatic adenomas, focal nodular

hyperplasia, and haemangiomas also carries an

increased bleeding risk.64 One group of investigators

studied 160 patients referred for the evaluation of focal

liver lesions. Preoperative fine needle biopsy of the

lesions was not performed. Patients subsequently

underwent surgery, and in 98% of cases the preoper-

ative diagnosis was confirmed.65

In some cases imaging is not conclusive, and the

patient may need to undergo surgical resection for

definitive diagnosis. For example, if imaging cannot

distinguish between focal nodular hyperplasia and

hepatic adenoma, surgical resection could be performed.

Resection would prevent cancer and catastrophic

bleeding, which could develop if the lesion were a

hepatic adenoma. Fine needle biopsy may be avoided

because of the likelihood of a non-diagnostic result and

the risk of bleeding.

The occurrence of a focal liver lesion in a cirrhotic is

suspicious for hepatocellular carcinoma. Among cir-

rhotics the sensitivity of fine needle biopsy has been

shown to be between 86 and 90% for the detection of

hepatocellular carcinoma. The accuracy of diagnosis is

influenced by nodule location and size. Biopsy is more

sensitive for lesions over 3 cm.66–68 Non-invasive

methods of diagnosing hepatocellular carcinoma

include tumour markers and radiological studies.

Although a-fetoprotein is normal in up to 40% of

patients with hepatocellular carcinoma, a significantly

elevated value can confirm the diagnosis. For example,

one study of cirrhotic patients, 170 of whom were

diagnosed with hepatocellular carcinoma, showed that

an a-fetoprotein of 200 ng/mL had a 99% specificity for

hepatocellular carcinoma. Lower elevations in a-feto-

protein had lower specificity.69 Other diagnostic mark-

ers including des-c-carboxy prothrombin, are under

study. Cross-sectional imaging has shown excellent

diagnostic accuracy in defining the presence of hepato-

cellular carcinoma. One study showed that CT had

86–89% sensitivity and 99% specificity for identifying

hepatocellular carcinoma.70

In recent years investigators have determined that

biopsy of hepatocellular carcinomas carries a significant

risk of needle-track seeding (1.6–5%).66, 67, 71 The

occurrence of needle-track seeding has provided impe-

tus for defining conditions in which biopsy may be

avoided. An a-fetoprotein over 200 ng/mL or features

suggestive of hepatocellular carcinoma on CT or MRI is

over 99% specific for the presence of hepatocellular

carcinoma. A recent consensus guideline suggests that

hepatocellular carcinoma may be diagnosed without

biopsy if a characteristic mass >2 cm in a cirrhotic liver

is detected by two imaging techniques (out of ultra-

sound, CT and MRI). Elevated a-fetoprotein (over

400 ng/mL) may also confirm the diagnosis.72 At our

institution, fine-needle liver biopsy of suspected hepato-

cellular carcinoma is generally reserved for patients in

whom no definitive surgical intervention is planned.

Biopsy is obtained at the time of non-surgical treatment
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(radiofrequency ablation, alcohol ablation, or chemo-

embolization).

CONCLUSIONS

Liver biopsy is commonly performed to diagnose liver

disease, prognosticate, and help to determine treatment.

In hepatitis C, liver biopsy plays an important role in

staging and grading the extent of disease and predicting

disease progression. Often the severity of liver disease

seen on biopsy is the key determinant to whether a

patient will undergo a treatment which is long in

duration, has a limited chance for success, and carries a

high rate of side-effects. An important exception is the

patient with genotype 2 or 3, who may be willing to

accept treatment regardless of findings on liver biopsy

because treatment is shorter in duration and more

likely to succeed. For hepatitis B, liver biopsy does give

some prognostic information, but hepatitis B serologies

and hepatic biochemical tests are the primary determi-

nants of treatment candidacy and response. NAFLD can

be accurately diagnosed without a liver biopsy,

although liver biopsy can provide important prognostic

information. Because there is no proven treatment for

NAFLD, liver biopsy does not generally influence

treatment recommendations outside of research studies.

In some cases advanced findings on biopsy may

motivate some patients to consider investigational

drugs and pursue risk factor modification. There is a

difference of opinion between the rheumatology and

dermatology literature regarding the use of liver biopsy

to assess for methotrexate-induced hepatotoxicity. Until

the controversy is resolved, it would seem reasonable to

perform a liver biopsy in selected patients who have risk

factors for chronic liver disease and persistent elevations

of transaminases and are on chronic methotrexate

therapy. Finally, patients with focal liver lesions usually

do not require biopsy, and biopsy of hepatocellular

carcinoma carries a risk of needle-track seeding. In

short, the role of liver biopsy depends on the specific

situation. It should be undertaken when a physician

and patient feel that a biopsy would help to clarify

situations where there is sufficient uncertainty about

diagnosis, severity of disease, prognosis and treatment

decisions.
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