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ABSTRACT

Objective: To evaluate the inter and intraobserver variability in the histological
grading and staging according to modified Knodell scoring system.

Design: A cross-sectional comparative study.

Place and Duration of study: Histopathology department Army Medical College,
Rawalpindi, Pakistan from June 2006 to December 2006, at the

Materials and Methods: Slides and original reports of already reported chronic
hepatitis C cases were retrieved from the case files. A total of 52 liver biopsies of
patients were reevaluated by two pathologists. The inter and intraobserver
reproducibility for grade of necroinflammation and stage of fibrosis were calculated by
using kappa statistics.

Results: For grades of necroinflammation a substantial level of interobserver
(kappa=0.802) and intra-observer (kappa= 0.749) reproducibility was found.
Disagreement in the interobserver results was detected in 11.5 % cases, with difference
of only one grade in all the cases. Disagreement in the intraobserver diagnosis was
noted in 15.4% cases, again with the difference of only one grade of necroinflammation.
Similarly for the stage of fibrosis, a substantial level of interobserver (kappa= 0.66) and
intra-observer (kappa=0.77) reproducibility was present. Main disagreement for
interobserver results was of stage 2 and 3 fibrosis. For intraobserver stage of fibrosis,
disagreement was found in 9 cases (17.3%). There was disagreement in 6 of the 9 cases
with fibrosis stage 3, where original histological stage was reported 4. There were 3 (5.8
%) cases where presence of steatosis was missed (all in non-tabulated form of reports).

Conclusion: Substantial level of inter and intra-observer agreement can be achieved,
both for the necroinflammatory grade and stage of fibrosis, if the scoring system of

chronic hepatitis is strictly followed.
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INTRODUCTION

In the treatment for hepatitis C
interpretation of liver histology is of major
importance for assessment of disease severity.
It is vital that the pathologists involved in the
evaluation render valuable and accurate
information to the clinicians for the benefit of
the patient. Liver biopsy is the most effective
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means to assess the condition's process rate
(necroinflammatory activity grade) and
progression phase (stage). Hematologist and
gastroenterologist rely on the histological
findings to determine the nature and extent of
the hepatic damage in selection of treatment
course in patients with liver diseases [1].
Accuracy and reproducibility are essential in
the assessment of disease severity in these
patients [2].

Various studies have shown great
variability in interpretation of liver biopsies
among pathologists (interobserver variability)
and even in one single pathologist when
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assessing one sample at two different times
(intraobserver variability). In a recent study,
Petz et al [3] showed that interobserver
variability was 58%, and intraobserver
variability was 56%. A review of the accuracy
of liver biopsy in the assessment of liver
fibrosis is necessary, as this has been used as
the gold standard for almost all studies of
noninvasive markers of liver fibrosis [4].

Studies on the inter and intraobserver
variability of hepatitis have focused on the
different grading systems available for
chronic hepatitis [5,6]. The most widely used
system is Knodell index [7] and its
modification, proposed by Ishak et al [8].
Although these are widely used, there is only
limited data regarding the reproducibility of
this classification system in our setup. This
study was designed to evaluate the inter and
intraobserver variation in the histological
grading and staging according to modified
Knodell scoring system.

MATERIALS AND METHODS

A cross-sectional comparative study was
carried out from June 2006 to December 2006,
at the histopathology department Army
Medical College Rawalpindi, Pakistan.

The material included 60 liver biopsies of
consecutive patients with chronic HCV
infection. All the patients had abnormal ALT
for at least 6 months before the biopsies. A
diagnosis of HCV infection was based on
positive anti HCV antibodies by third
generation enzyme linked immune absorbent
assay (ELISA) and a positive HCV RNA by
polymerase chain reaction (PCR). Patients
with history of alcohol intake and those with
serological markers positive for hepatitis B
virus infection were excluded from the study.

Formalin fixed paraffin embedded
sections were stained with Hematoxylin and
Eosin (H&E) and with Reticulin stain. The
histological findings were assessed according
to the standard grading and staging method
based on modified Knodell scoring system
proposed by Ishak et al. [8]. The final grades
of necroinflammation were classified
according to Desmets classification [9].
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To  determine  the  interobserver
reproducibility the original histological grade
of inflammation (OHG) and original

histological stage of fibrosis (OHS) of the
cases were reviewed by two observers in an
independent manner and without knowledge
of previous results. The cases were crossed
and two pathologists reviewed the cases
which they had not reported previously.
Intraobserver reproducibility was determined
by comparing the reviewed histopathological
results of same pathologist with the OHG and
OHS of the cases. Data was analyzed using
SPSS 11.0. Descriptive statistics was used to
describe the data. The kappa score was used
to measure inter and intraobserver agreement.
The agreement for the kappa estimates was
expressed as threshold values: <0.00 (poor);
0.00 to 0.20 (slight); 0.21 to 0.40 (fair); 0.41 to
0.60 (moderate); 0.61 to 0.80 (substantial); 0.81
to 1.00 (almost perfect) [10].

RESULTS

Of the 60 liver biopsies available, we
excluded 8 due to inadequacy (containing less
than 3 portal tracts). The material
subsequently consisted of 52 biopsies from 16
(30.77%) female and 36 (69.23 %) male patients.
Median age was 36 years.

Interobserver reproducibility:

For evaluation of  interobserver
reproducibility (pathologist-I x pathologist-II),
tables were constructed between
histopathological results of the two
pathologists, which shows the frequency of
distribution for each grade of
necroinflammatory activity (table-1) and stage
of fibrosis (fig. 1).

Total number of discordant cases for
necroinflammatory grades between two
pathologists was 6 (11.5%) of 52 cases. Two
out of 6 cases were graded as moderate
chronic hepatitis C (CHC) by pathologist-I
and the grade given by pathologist-II was
mild CHC. One case where grade was mild
CHC by pathologist-I and the grade given by
pathologist-II was moderate CHC and one
case of moderate CHC by pathologist-I was
graded as severe CHC by pathologist-II. The
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kappa value was calculated to be 0.802
meaning substantial level of interobserver
reproducibility.

Discrepancies in stage of fibrosis between
two pathologists were observed in 15 (28.8%)
of the 52 cases (table-2 & fig. 2). Main
disagreement (in 7 cases) was observed in
stage 2 and 3 of fibrosis. In 4 cases stage of
fibrosis was 2 by pathologist-I and observed
as stage 3 by pathologist-II, whereas 3 cases of
stage 3 by pathologist-I were labeled as stage
2 by pathologist-Il. Two cases of stage 2 by
pathologist-I were staged as 4 by pathologist-
II. Further discrepancies were observed in 2
cases where stage 1 by pathologist-I, was
declared as stage 2 by pathologist-II and one
case each of stage, 0, 3, 4 and 5 by pathologist-
I were one stage upgraded by second
pathologist. A substantial level  of
interobserver reproducibility for stage of
fibrosis was observed with kappa value of
0.65.

Intraobserver Reproducibility:

For evaluation of intraobserver
reproducibility (pathologist review report x
OHQ), a table was constructed between OHG
and the results were obtained for the same
cases reviewed by pathologist again (table-3).

In the intra-observer variability the
discrepancies in necroinflammatory grade
between the cases reviewed by a pathologist
again were observed in 8 (15.4%) cases. In 4
cases where OHG was severe CHC, the
reviewed grade was moderate CHC. Two
cases of mild CHC were graded as moderate
CHC on review, one case of moderate CHC
was reviewed as mild CHC and 1 case of mild
CHC was reviewed as minimal CHC. A
substantial level of intraobserver
reproducibility for necroinflammatory grade
was observed (kappa value =0.749).

Disagreement in stage of fibrosis between
OHS and reviewed cases were observed in 9
(17.3%) cases (table-2 & fig. 2). In 6 cases
OHS-3 was reviewed as stage 2. Two cases of
OHS-4 were given stage-2 on review and 1
case with OHS of one was reported stage-0 on
review. A substantial level of intraobserver
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reproducibility for stage of fibrosis was
observed with kappa value = 0.77.

There were three cases (5.8 %) out of 52 in
which steatosis was overlooked in original
results but reported by the pathologists in
reevaluation of biopsies. It was found that all
these cases were from those biopsies where
tabulated report was not issued (out of a few
cases when department was not using
tabulated format of reporting).

DISCUSSION

The approach to assessing and reporting
the severity of histopathological lesion in
patients with chronic HCV infection has
undergone considerable reevaluation in
recent years [11-13]. There are studies
showing discrepancies of opinion among
pathologists when a second review is
implemented [14,15]. Inter and intra-observer
variability has been reported in liver biopsy
interpretation [16,17].

Hepatitis C is very common in our set up
but there is no such study available, so in this
study the inter and intra observer variation
for interpreting liver biopsies from patients
with chronic hepatitis C was evaluated. The
grading of necroinflammation showed higher
inter and intraobserver agreement compared
with staging of fibrosis when assessed by
kappa statistics. The interobserver agreement
for the total HAI was substantial (kappa value
0.80). Similarly fibrosis stage had
substantial level of reproducibility with a
kappa value of 0.66. Similar results were
found for intraobserver reproducibility with
kappa value of 0.74 for necroinflammatory
grades and kappa value of 0.77 for stage of
fibrosis. The results of some other studies
have shown that inter and intraobserver
concordance for fibrosis and cirrhosis can be
good [5], substantial [18], or essentially
perfect [6,16,19]. Grading of the inflammatory
activity in chronic hepatitis has also shown
variability. Some reports showed 96%
agreement [6], whereas in others concordance
was weaker [19]. In a recent study, Petz et
al.[3] observed 58% inter-observer and 56%
intra-observer variability.
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Table-1: Results of necroinflammatory grades by two pathologists (interobserver) and their kappa values (n=52).

Pathologist-1 Pathologist-IT
MinimalCHC Mild CHC Moderate CHC Severe CHC Total

Minimal CHC 1 1 _ _ 2
Mild CHC 20 1 _ 21
Moderate CHC _ 2 22 1 25
Severe CHC - _ 1 3 4
Total 1 23 24 4 52

CHC = chronic hepatitis C, (Kappa value = 0.802)

Table-2: Number of cases of inter and intra-observer variability of fibrosis stage.
Inter-observer variability (n=15) Intra-observer variability (n=9)
kappa value = 0.66 kappa value = 0.77

No of case Stage by Path-I Stage by Path-II = No of cases OHS Stage reviewed by Path
2 Stage-1 Stage-2 1 Stage-1 Stage-0
4 Stage-2 Stage-3 6 Stage-3 Stage-2
3 Stage-3 Stage-2 2 Stage-4 Stage-2
2 Stage-2 Stage-4
1 each Stage-0,3,4,5 Stage-1,4,5,6

Table-3: Original results of necro-inflammatory grades (OHG) and reviewed results by same pathologist (intra-

observer OHG.
Pathologist’s reviewed results Minimal CHC @ Mild CHC Moderate CHC : Severe CHC Total
Minimal CHC 1 1 _ _ 2
Mild CHC _ 21 1 _ 22
Moderate CHC _ 2 19 4 25
Severe CHC _ _ _ 3 3
Total 1 24 20 7 52

Kappa value = 0.749 OHG, original histological grades of necro-inflammation; CHC, chronic hepatitis C
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Fig-1: Different stages of fibrosis given by two pathologists.

In the

present

study

inter-observer

reproducibility showed one stage of fibrosis
in all 13 out of 15 cases. Main disagreement
was of stage 2 and 3 fibrosis. As far as intra-
observer results are concerned, there were 2
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out of 9 discrepant cases whose difference in
stage of fibrosis was of 2 points where OHS of
4 were staged as 2. Rest of the 7 cases showed
difference of one stage only same was
reported by Gronbaek et al [20].
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Fig-2:
pathologist.

Results of this study highlight that the
main limitation of staging of fibrosis in liver
biopsies resides in the evaluation of small
samples, as presence of less portal tracts does
not permit an accurate assessment of stage of
fibrosis. Same was found in previous studies,
that percutaneous liver biopsy may miss the
diagnosis of cirrhosis, secondary to sampling
error, in a frequency ranging from 1% to 67%
[21,22]. Reducing the amount of tissue,
significantly reduces the scores for both
necroinflammation and fibrosis. It is said that
evaluating small or slender biopsies is likely
to lead to underestimation of disease severity
and recommendations are that grading and
staging should be carried out using specimens
at least 20 mm long and 1.4 mm wide [23].
Some authors have argued that sample less
than 20 mm in length is inadequate in the
assessment of chronic viral hepatitis and will
underscore fibrosis [24]. Discrepancy in the
stage of fibrosis in the present study can be
explained due to the inclusion of small sized
biopsies in the calculation of the results.

Some other features of chronic hepatitis C
like steatosis and lymphoid follicle formation
may have impact on management of the
patient. In present study there were minor
discrepancies regarding 3 cases, where
steatosis was overlooked in original
histopathological report and was reported in
reevaluated results by the pathologists. This
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Different stages of fibrosis in original histology stage (OHS) and that which is given on review by same

can be explained as the Knodell score does
not account for features specific to different
types of viral hepatitis, like lymphoid
aggregates, bile duct injury, macrovesicular
steatosis that are often present in chronic
hepatitis C [25]. In our observation there are
fewer chances to omit these observations, in
tabulated form of reporting.

CONCLUSION

It is concluded from the study that
substantial level of inter and intra-observer
agreement existed, both for the
necroinflammatory grade and stage of fibrosis
by the application of scoring system of
chronic hepatitis. Some difference in the
results obtained by pathologists sample do
not mean that one or both of them is wrong ;
the differences are to be expected in a
subjective analysis. The main discrepancy was
observed in the evaluation of stage 3 fibrosis,
which is recommended to be reevaluated by
the pathologists thus minimizing
interobserver variability. Other omissions like
presence of steatosis can be avoided if
reporting is done in tabulated form.
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