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Abstract

Background & Aims—Assessment of liver histology has an important role in the management
of chronic liver disease. It is not clear whether there are interobserver variabilities between
hepatopathologists and general community pathologists. We evaluated the effect of type of
pathologist and biopsy specimen size on interobserver agreement for hepatic fibrosis.

Methods—Subjects were identified from a population-based sample of adults from a chronic
liver disease surveillance network. Biopsy slides from 391 hepatitis C patients who had undergone
liver biopsy were obtained and read by 2 study hepatopathologists blinded to the patients’
diagnoses (the gold standard). The interobserver agreement of the fibrosis stage between the
hepatopathologists and the general pathologists’ report were evaluated by kappa index.

Results—There was complete agreement between the study pathologist and community
pathologist in 49.9% of biopsy specimens. The overall kappa index across all stages of fibrosis
was 0.409, with the best agreement occurring at higher stages of fibrosis (kappa: 0.482 for stage 3,
0.776 for stage 4). Overall agreement was good (kappa, 0.465) when biopsy samples were greater
than 1.5 cm in size. The community pathologist under-staged fibrosis in 73% of biopsy specimens
with disagreement. A total of 26% of patients with stages 2 to 4 fibrosis were understaged by the
community pathologist.

Conclusions—Results from this population-based study show good overall interobserver
agreement between hepatopathologists and general pathologists when determining fibrosis stage in
liver biopsy specimens from hepatitis C patients when liver biopsy sizes are adequate. However,
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community pathologists tended to understage fibrosis, which could keep patients from receiving
proper treatment.

Methods

Chronic hepatitis C is one of the most common causes of chronic liver disease worldwide.!
Progressive hepatic fibrosis with the development of cirrhosis is a feature of chronic
hepatitis C, as well as most other forms of chronic liver disease. The goal of current hepatitis
C therapy is to achieve sustained viral clearance to halt or even improve ongoing histologic
damage, which can lead to cirrhosis. However, current therapy is effective in only 50% to
60% of patients and is associated with significant side effects.2* Therefore, current
guidelines suggest that treatment should be considered only in hepatitis C patients who have
evidence of histologic damage, specifically significant hepatic fibrosis defined as stage 2
fibrosis or higher.

The current standard of practice is to consider liver biopsy in hepatitis C patients who appear
to be good candidates for interferon-based treatment, and if the biopsy specimen shows
significant fibrosis, to proceed with treatment. However, there are limitations to the use of
liver biopsy for the histologic assessment of fibrosis. First, a liver biopsy removes only
about 1/50,000 of the liver and thus carries a substantial risk of sampling error. Studies
suggest that the minimum size of an adequate liver biopsy specimen is at least 1.5 cm.>6
Second, assessment of fibrosis is at best a semiquantitative analysis. Studies have shown that
there is significant interobserver variability in assessing histologic necroinflammation and
fibrosis. For example, a study by Regev et al,’ using the Scheuer staging system, reported
that there was a difference in the Scheuer stage of at least one grade in 33% of patients.
Because of the critical role histologic assessment plays in the management of liver disease,
numeric staging systems such as the Histological Activity Index of Knodell and the Metavir
scoring system (specifically used for evaluating fibrosis and inflammatory activity in
hepatitis C) have been developed to minimize the subjective aspect of histologic
assessment.89

Although these scoring systems have been shown in previous studies to improve precision
and reproducibility in histologic assessment, most of these studies were small and
performance of these scoring systems was based on readings by specialized pathologists
working in academic settings, and therefore may not reflect their performance in a clinical
setting.1011 Furthermore, the impact of the type of pathologist, hepatopathologist, or a
general pathologist (typically seen in community settings) on interobserver variability has
been poorly studied. The aims of this study were as follows: (1) to evaluate the interobserver
agreement across all stages of fibrosis between nonacademic (community-based)
pathologists versus hepatopathologists practicing in an academic setting, focusing on
interobserver agreement regarding significant fibrosis, and (2) to determine the impact of
biopsy specimen size on interobserver agreement.

The study population was selected from participants in the Chronic Liver Disease
Surveillance Network, a population-based sample of adults with newly diagnosed hepatitis
C seen in gastroenterology practices in 3 US counties.12 Subjects were identified during the
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calendar years 1998 to 2001 by active surveillance at all community and academic
gastroenterology practices in the surveillance areas. An eligible case was defined as a patient
newly diagnosed with chronic liver disease who had visited a participating
gastroenterologist during the study period; was at least 18 years old; was a resident of the
following counties: New Haven, CT, Alameda, CA, or Multnomah, OR; did not have
recognized human immunodeficiency virus infection; and, in the case of Alameda County
residents, was enrolled in the Northern California Kaiser Permanente Medical Care
Program. Because of the limited number of patients who underwent a biopsy, participants
from the Kaiser Permanente Medical Care Program were excluded from the current study.

Newly diagnosed chronic liver disease was defined as follows: (1) abnormal liver tests of at
least 6 months’ duration; or (2) pathologic findings on liver biopsy including cirrhosis,
fibrosis, or chronic hepatitis; or (3) abnormal findings on imaging studies, including
nodularity or evidence of portal hypertension; or (4) occurrence of a diagnostic clinical
event such as variceal bleeding, evidence of portal hypertension found on endoscopy,
encephalopathy, or portal hypertensive ascites. The study protocols for each surveillance site
were approved by the Institutional Review Boards of all collaborating institutions.

Trained interviewers administered a survey to eligible subjects after obtaining informed
consent. Interview data gathered included demographic characteristics, medical history,
history of risk factors for hepatitis, and a lifetime drinking history. Relevant clinical data,
including the biopsy report, if available, were obtained from a review of the patients’
medical records in the gastroenterologists’ offices. Subjects also underwent serologic testing
for markers of hepatitis C virus infection, including antibody to hepatitis C virus (HCV)
(anti-HCV) (ORTHO-HCV enzyme-linked immunosorbent assay v. 3; Ortho-Clinical
Diagnostics, Raritan NJ); positive specimens were tested for HCV RNA (COBAS
AMPLICOR Hepatitis C Virus Test, v2.0; Roche Diagnostics, Basel, Switzerland) or, if
HCV RNA negative, with a supplemental recombinant immunoblot assay (RIBA, Chiron
RIBA HCV Strip Immunoblot Assay, version 3.0; Chiron Corp., Emeryville, CA).
Specimens were not retested for markers when the result was available in the chart.

We obtained biopsy slides for patients who previously had undergone liver biopsy as part of
their clinical evaluation. A total of 53 community pathologists originally were involved in
reading the liver biopsy slides. These slides were reread by 1 of the 2 study
hepatopathologists blinded to the patients’ diagnoses, using a standardized pathology score
sheet to stage fibrosis and grade inflammation.13 The study hepatopathologists practice in
academic settings in the 2 surveillance areas. At the beginning of the study and before
biopsy scoring, the study hepatopathologists evaluated the interobserver variability between
themselves by examining the same set of 10 slides from an external sample of hepatitis C
patients blindly and independently. Agreement was 100% for no fibrosis and cirrhosis.
Disagreement was noted in the intermediate fibrosis stages by no more than one stage in 4
cases. Differences in scoring and scoring criteria were discussed in detail to achieve a
uniform approach to scoring based on published criteria and to minimize interobserver
disagreement during the study. On the pathology form, fibrosis was defined as follows: 0,
none; 1, portal fibrosis; 2, periportal fibrosis; 3, bridging fibrosis; or 4, cirrhosis. Consistent
with the hepatology literature, for purposes of analysis, any fibrosis score of 2 or higher was
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considered to be significant fibrosis. Although portal inflammation also was scored, we did
not study interobserver agreement for inflammation because hepatic fibrosis has a greater
impact on treatment decisions in hepatitis C patients.

We limited our analysis to hepatitis C patients whose liver biopsy slides were reread by one
of the study hepatopathologists, the full pathology report from the general pathologist
practicing in the community who originally read the biopsy was available, and the study
hepatopathologist was not also the community pathologist (ie, read the initial liver biopsy as
well). Therefore, a total of 391 (78%) of 499 hepatitis C patients from the 2 surveillance
sites who had undergone a liver biopsy comprised the study cohort. The variables studied
included stage of fibrosis reported by the study hepatopathologist and the general
pathologist, and whether the biopsy specimen was less than 1.5 cm in length.

Appropriate descriptive statistics were computed for all variables. By using the study
pathologist’s reading as the reference, the interobserver agreement of the fibrosis scores was
evaluated using the kappa index, which accounts for expected agreement by chance. The
interpretation of kappa values was as follows: > 0.75, excellent; 0.40 < kappa < 0.75, fair to
good:; 0 < kappa < 0.40, poor.1* Interobserver agreement was assessed for all fibrosis stages,
as well as for significant (stage = 2) versus nonsignificant (stage < 2) fibrosis. Finally, each
of these analyses was stratified by length of biopsy specimen (<1.5 cm or =21.5 cm) to
evaluate its effect on the kappa index. SPSS software version 15.0 (SPSS Inc, Chicago, IL,
2004) was used for database management and statistical analysis.

Of the study cohort of 391 cases, 245 (63%) were from Connecticut and the remainder were
from Oregon. Adequate liver biopsy specimen, defined as a length of 1.5 cm or greater, was
observed in 67% of biopsy specimens. The percentage of adequate biopsy samples was 74%
at the Oregon site and 63% at the Connecticut site. Considering the hepatopathologists’
readings as the reference, the distribution of the fibrosis stage was 28 patients (7.2%) with
stage 0 fibrosis, 90 patients (23%) with stage 1 fibrosis, 139 patients (35.5%) with stage 2
fibrosis, 63 patients (16.1%) with stage 3 fibrosis, and 71 patients (18.2%) with stage 4
fibrosis. In 49.9% of biopsy specimens, the study hepatopathologist’s and general
community pathologist’s readings completely agreed. There was one fibrosis stage of
disagreement in 37.3% of cases, 2 fibrosis stages in 12%, and 3 or 4 fibrosis stages in 0.8%
of cases.

Table 1 describes the degree of interobserver agreement based on the kappa index. Without
taking liver biopsy size into account, agreement across all stages of fibrosis was fair.
Interobserver agreement was poor for stages 0 through 2, agreement was good for stage 3,
and agreement was excellent for stage 4. Interobserver agreement was good when the
samples were stratified as stages 0 to 1 versus stages 2 to 4. When taking liver biopsy size
into account, overall as well as for each fibrosis stage, the kappa index was higher for biopsy
sizes of 1.5 cm or greater.
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Table 2 describes the percentage of disagreement between the hepatopathologist and
community pathologist across each stage of fibrosis. The least disagreement was seen at the
extreme stages of fibrosis, stage 0 and stage 4. In general, a biopsy size of 1.5 cm or greater
reduced the degree of disagreement. Readings disagreed in a higher proportion of biopsy
specimens showing stage 1 or stage 2 fibrosis compared with biopsy specimens read as other
stages. There was disagreement by one or more stages in half of the biopsy specimens with a
reference reading of stage 1 or stage 2. General pathologists tended to understage fibrosis
compared with the study hepatopathologists. The general pathologist understaged fibrosis in
73% of biopsy specimens with disagreement. There was complete agreement in only 41.7%
of biopsy specimens showing stage 2 fibrosis; 50.3% of these biopsy specimens were
understaged by the general pathologists. Similar findings were noted at stages 0 to 1 versus
stages 2 to 4, which is typically the cut-off level where the decision for hepatitis C treatment
is made. At this cut-off level, 273 patients were considered to have stages 2 to 4 fibrosis by
the hepatopathologist. A discrepancy was seen in 91 of 391 patients between the study
hepatopathologist and community pathologist. If the study hepatopathologist’s reading was
considered the gold standard, then 71 of the 91 discrepant patients were understaged by the
community pathologist and would not have been offered hepatitis C treatment. Therefore, of
the 273 stage 2 to 4 patients, 26% would not have been offered hepatitis C treatment if the
community pathologist’s reading was used. This percentage decreased to 20% if only
patients with a biopsy size of 1.5 cm or greater was used.

Discussion

This large study compared interobserver variability between hepatopathologists practicing in
academic institutions and general pathologists practicing in community settings in staging of
hepatic fibrosis in liver biopsy specimens of hepatitis C patients. By using statistical criteria,
agreement both overall and in distinguishing clinically significant fibrosis generally was fair
to good, and was best among biopsy specimens with the highest stages of fibrosis. However,
there was poor agreement between pathologists for biopsy specimens showing only portal or
periportal fibrosis. More importantly, this interobserver variability would lead to about a
quarter of the patients not being offered hepatitis C treatment because the community
pathologists’ fibrosis reading would have understaged the fibrosis below the threshold of
stage 2 fibrosis, at which point treatment typically is offered.

Despite the fact that liver biopsy remains the primary tool for the assessment of liver
fibrosis, it is far from an ideal test. Because a standard biopsy needle only samples a small
portion of the liver, it is prone to sampling error. Typically, sampling error understages the
degree of fibrosis; several studies have shown that cirrhosis is missed on a single blind liver
biopsy in 10% to 30% of cases.>17 In a study by Abdi et al,18 diagnosing cirrhosis
correctly increased from 80% to 100% when comparing a single biopsy specimen with 3
specimens. Previous studies have suggested that accuracy also improves when the specimen
size is at least 1.5 cm in length and/or greater than 5 portal tracts are present.>6 In the
present study, when the biopsy specimen size was 1.5 cm or greater, interobserver
agreement improved both overall and at each fibrosis stage.
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Over the years, standardized staging systems have been developed, such as the Knodell and
METAVIR classifications, to improve the reproducibility of histologic findings. Indeed,
many studies have shown good to excellent interobserver agreement in staging fibrosis using
these staging systems.?10.19 However, even among academic hepatopathologists,
interobserver disagreement has been reported to be 10%.’ Furthermore, a recent study by
Rousselet et al20 found that interobserver agreement was poor between academic and
nonacademic pathologists, with an overall kappa value of 0.22. In contrast, we found fair to
good agreement, especially when the biopsy size was 1.5 cm or greater. It is unclear why the
agreement was higher in the present study. A possible reason is that at the time of the
current study hepatitis C was well known in the medical community and nonacademic
pathologists may have received formal training using standardized histologic scoring
systems for hepatitis C. Also, other studies, such as the Rousselet et al?? study, were non-US
studies and there may be geographic factors playing a role in the differences.

The decision to treat patients with hepatitis C is based on many factors including underlying
comorbid conditions, the ability of the patient to tolerate the regimen, and patient
compliance. However, the major determining factor is the degree of histologic damage seen
on liver biopsy. Typically, patients with stage 2 fibrosis or higher are considered appropriate
candidates for treatment from a histologic standpoint. In this study, hepatopathologists and
general pathologists disagreed most often when reading biopsy specimens with fibrosis
stages 1 and 2, and the majority of the time the general pathologist understaged the degree of
fibrosis compared with the hepatopathologist. These findings may have clinical

implications. One can speculate that some hepatitis C patients being evaluated in the
community found to have stage 1 fibrosis would not be offered therapy because of evidence
of only mild histologic damage, whereas these same patients evaluated by a
hepatopathologist could have been candidates for treatment based on an indication of stage 2
fibrosis on the same biopsy specimen. This may be even more likely if the biopsy specimen
is less than 1.5 cm in size.

This study had several strengths. The study included a large group of hepatitis C patients,
ascertained in a systematic manner from the population in 2 different geographic locations.
The reference histologic staging of fibrosis was performed by 2 hepatopathologists who
used an a priori agreed-on histologic classification. Also, the histologic findings and biopsy
specimen sizes reflect what one actually would expect in the community because the study
cohort was community-based. However, the study had some limitations. Because both
academic hepatopathologists did not read each biopsy specimen, the interobserver
agreement for every biopsy specimen could not be determined. Further, we considered the
study pathologists’ readings to be the reference, that is, the correct reading, which might not
have been accurate in all cases. Interobserver differences have occurred even among
academic pathologists and even when a pathologist rereads their own slides at a later date.
Therefore, it is impossible to have a true gold standard. However, in the current study, the
study hepatopathologists reviewed a sample of liver biopsy specimens and discussed any
disagreements to minimize interobserver disagreements during the study. Finally, the
histologic readings by the hepatopathologists and the general pathologists were not
performed close in time to each other; in many cases the readings were years apart.
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In conclusion, the data from this population-based study show that there is fair to good
overall interobserver agreement between hepatopathologists and general pathologists in
determining the degree of fibrosis in liver biopsy specimens from hepatitis C patients. This
agreement improves when liver biopsy specimens are greater than 1.5 cm in size.
Furthermore, the agreement is the best when advanced fibrosis is present. However, there
was poor agreement in the lower to intermediate stages of fibrosis, especially at stages 1 and
2, with general pathologists tending to understage fibrosis. Hence, the study’s findings have
potential implications for clinical practice in the community when hepatic fibrosis stage 2 is
used as a criterion to identify candidates for interferon-based therapy. Clinicians should keep
the following issues in mind when basing treatment decisions on liver biopsy findings: (1)
adequacy of liver biopsy specimen size, (2) their pathologists should use standardized
scoring methods, and (3) if stage 1 fibrosis is reported, then consideration should be given to
a second reading by another pathologist (ideally by a hepatopathologist).

Abbreviation used in this paper

HCV hepatitis C virus
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Interobserver Agreement Between Study Pathologists and Community Pathologists in Assessing Stage of

Fibrosis in Patients With Hepatitis C

Table 1

Kappa index stratified by liver biopsy specimen size

Fibrosis stage (study pathologist) Kappa index <15cm 21.5cm

Overall (across all stages) 0.409 0.379 0.465

0 0.274 0.142 0.345

1 0.304 0.282 0.330

2 0.282 0.223 0.401

3 0.482 0.454 0.549

4 0.776 0.703 0.857

0-1vs2-4 0.508 0.447 0.629
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Fibrosis in Patients With Hepatitis C

Page 10

Percentage disagreement stratified by liver biopsy specimen

Fibrosis stage (study =
pathologist) Overall percentage disagreement  <1.5cm >1.5cm
0 35.7 60 222
1 52.2 54.5 49.1
2 58.3 59.2 55.6
3 44.4 47.8 35.3
4 225 29.7 14.7
0-1vs2-4 233 26.1 17.6
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