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SUMMARY

The purpose of the present paper is to ascertain if and how the Old Qualitative Classification
correlates with the newer semi-quantitative scoring systems, including the Knodell Histological
Activity Index (HAI), Ishak Modified HAI, Scheuer, Batts-Ludwig, and the METAVIR scoring sys-
tems, and how these scoring systems correlate with each other. The study was carried out with
liver biopsies from fifty consecutive cases of chronic hepatitis. Each case was classified and sco-
red using all 6 systems and correlation studies were subsequently carried out. The semi-quanti-
tative scoring systems showed good statistical correlation among themselves. It is therefore pos-
sible to compare chronic hepatitis biopsies from different centres where any of these 5 semi-quan-
titative scoring systems are used. Also the results of therapeutic trials using any of these scoring
systems can be compared. The Old Qualitative Classification only showed significant association
with the necroinflammatory activity score of the Knodell scheme but not with its fibrosis score.

Key words: Chronic hepatitis, necroinflammatory activity score, liver fibrosis score, semi-
quantitative scoring, liver biopsy.

Estudio comparativo de seis clasificaciones histologicas actuales
utilizadas en la valoracion de la hepatitis cronica

RESUMEN

El objetivo de este articulo fue comprobar si y cémo la Antigua Clasificacion Cualitativa se
pone en correlacién con los nuevos sistemas de medida semi-cuantitativa, incluyendo el indice
de Actividad Histoldgico de Knodell (IAH), IAH Modificado de Ishak, los sistemas de medida de
Scheuer, Batts-Ludwig y METAVIR, y como estos sistemas de medida se relacionan entre ellos.
El estudio se realizd con biopsias hepaticas provenientes de cincuenta casos consecutivos de
hepatitis cronica. Cada caso se clasificd y se evalué segun los 6 sistemas y posteriormente se
realizd estudios de correlacion. Los sistemas de medida semi-cuantitativa mostraron buena
correlacion estadistica entre si. Es posible, por tanto, comparar biopsias de hepatitis crénica de
varios centros donde se utiliza cualquiera de estos 5 sistemas de medida semi-cuantitativa. Tam-
bién se pueden comparar los resultados de pruebas terapéuticas que utilizan estos sistemas. La
Antigua Clasificacion Cualitativa solo mostré una asociacion significativa con la medicién de acti-
vidad necroinflamatoria del sistema de Knodell pero no con la medicion de fibrosis.

Palabras clave: Hepatitis crénica, medida de actividad necroinflamatoria, medida de fibrosis
hepatica, medida semi-cuantitativa, biopsia de higado.
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INTRODUCTION

The diagnosis of chronic hepatitis has major
diagnostic, prognostic, and therapeutic implica-
tions. Thorough investigation of chronic hepatitis
is mandatory to discover the cause of liver inflam-
mation, assess its severity, and plan treatment.
Liver biopsy assessment is cardinal in this pro-
cess. The first histological classification, which
was published by an international group in 1968
(1) and revised in 1977 (2) (in this article referred
to as the Old Qualitative Classification), codified
the terminologies, chronic persistent, chronic
lobular, and chronic active hepatitis. The classifi-
cation, as then proposed, was only aimed at dis-
tinguishing subgroups according to the degree of
disease activity and to provide prognostic infor-
mation and criteria for the use of immunosup-
pressive therapy. In recent times, more informa-
tion has become available concerning the causes,
natural history, pathogenesis, serological featu-
res, and therapy of chronic hepatitis. Therefore,
categorisation of chronic hepatitis hitherto based
primarily upon histopathological features has
been replaced by a more informative classifica-
tion based upon a combination of clinical, serolo-
gical, and histological variables (3-7). Thus the
overall classification of chronic hepatitis is now
based upon aetiology, necroinflammatory activity,
and degree of fibrosis.

The concepts of grading and staging have tra-
ditionally been applied to neoplasia; grading des-
cribes the degree of differentiation of a neoplasm,
while staging describes the extent of its spread.
The same principles have come to be applied,
however, with some modifications, to chronic
hepatitis (8); grading is used to describe the inten-
sity of necroinflammatory activity while staging is
an indication of architectural alteration thus signif-
ying progression of the disease towards cirrhosis
or end-stage liver disease. This histological acti-
vity is important for the patient and the clinician
because it provides a measure of severity of the
hepatitis at the time of biopsy, and this is not
always matched by abnormal liver function tests
(9-11). The application of this concept of grading
and staging seeks to impute a prognostic value to
biopsy assessment in chronic hepatitis (12). In
furtherance of this, numerical scores have been

attributed to both staging and grading, thus provi-
ding a semi-quantitative assessment of the obser-
ved histological features.

Even though the Knodell Histological Index
(Knodell HAI) (13) was the first of this kind and is
the most widely used system (14), its apparent
flaws detract from its universal use and hence
several other scoring systems have been propo-
sed (15-19). This lack of consensus, makes it dif-
ficult to compare chronic hepatitis specimens
from different centres where the various semi-
quantitative scoring systems are used. It is also
difficult to compare studies on chronic hepatitis
therapies and management techniques when dif-
ferent scoring systems have been applied. The
purpose of this study is to assess, using liver
biopsies from Nigerian patients, correlation bet-
ween 6 systems namely: the Old Qualitative
Classification, Knodell HAI, Scheuer system (20),
Ishak Modified Histological Activity Index (Ishak
Modified HAI)(12), Batts-Ludwig system (21),
and METAVIR system (22). Inter- and intra-
observer studies have been carried out to test the
reproducibility and correlation between the Kno-
dell HAI, Scheuer system, and METAVIR system
(23). To our knowledge, this study represents the
first attempt to determine the degree of correla-
tion between all the 6 systems of scoring or clas-
sifying chronic hepatitis.

MATERIALS AND METHODS

The surgical daybooks of the Morbid Anatomy
department of the Obafemi Awolowo University
Teaching Hospitals Complex, lle-Ife between
January 1992 and December 2000 were studied
for all liver biopsies. The original request cards
were retrieved and relevant information extrac-
ted. The first 50 consecutive cases of chronic
hepatitis were selected for the study. For a liver
biopsy to be included in this study it had to have
a definite histological evidence of chronic hepati-
tis with or without serological alterations sugges-
tive of chronic hepatitis. Archival liver biopsies
from 50 consecutive cases of chronic hepatitis
were retrieved and sections from each were sub-
jected to 6 stains: haematoxylin and eosin, Perio-
dic Acid-Schiff (PAS) with diastase digestion,
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Masson’s trichrome, reticulin, orcein, and Perls’
iron. Exclusion criteria in the selection of cases
are as follows:

a) Cases without either the complete patho-
logy report or the relevant slides in the depart-
mental archives.

b) Some cases of liver disease were selected
out because, even though they had clinical and his-
tological features suggestive of chronic hepatitis,
there was evidence that the chronic inflammation
visualised could be attributable to other disease
processes that now are excluded from chronic
hepatitis. The excluded diseases are: primary
biliary cirrhosis, primary sclerosing cholangitis, Wil-
son’s disease, haemochromatosis, alpha 1-
antitrypsin deficiency disease of the liver, non-alco-
holic steatohepatitis, and alcoholic liver disease.

c) Deteriorated slides, such as broken or
faded slides were rejected for the study. Cases
were the original blocks were still accessible and
satisfactory recut sections taken were accepted
and used for the study.

d) Sections of non-cirrhotic liver with less
than 3 recognisable portal spaces.

21 of the patients were females while 29 were
males. The ages ranged from 9 years to 70 years
with an average of 36.1 years and standard devia-
tion of 17.2 years. Each biopsy was evaluated by
a single pathologist (the first author) and classi-
fied using the 6 systems namely the Old Qualita-
tive Classification, Knodell HAI, Scheuer, Ishak
Modified HAI, Batts-Ludwig, and METAVIR sys-
tems. The published guidelines for all these sys-
tems were strictly adhered to. For each scoring
system, two scores were obtained: one score for
the degree of necroinflammatory activity and
another for the degree of fibrosis. The Knodell
HAI, which is traditionally reported as a single
score, was divided into 2 scores in this study: a
necroinflammatory activity score consisting of the
sum of the first 3 criteria and then a fibrosis sco-
re, which is the fourth score in the table (13). This
was done so that the scores obtained could be
made comparable with corresponding scores of
the other scoring systems. Two statistical met-
hods were employed to analyse the results; the
Pearson Product Moment Correlation method and
the Chi-square distribution method. The Pearson
Product Moment Correlation method (24) was

used to assess correlation between the Knodell
HAI, Scheuer system, Ishak Modified HAI, Batts-
Ludwig system, and METAVIR system only
(excluding the Old Qualitative Classification). This
is because these scoring systems generate
numeric data hence a parametric measure of
correlation could be used. The Old Qualitative
Classification is essentially an assessment of the
necroinflammatory activity in chronic hepatitis
and does not generate numeric data. Therefore, a
frequency distribution was obtained between its
various categories and plotted against the seve-
rity of necroinflammatory activity scores (approxi-
mated as mild, moderate or severe) generated by
the Knodell HAI. The Chi-square distribution met-
hod (24) was then used to assess the relationship
between the Old Qualitative Classification and the
Knodell HAI. After the scoring of all the 50 cases,
the analysis of the scores obtained was carried
out in four separate processes.

(1) Firstly, the necroinflammatory activity sco-
res of the 5 scoring systems were obtained. 4 dif-
ferent correlation tests were carried out between
the Knodell HAI, on one part, and the Scheuer
system, Ishak Modified HAI, Batts-Ludwig sys-
tem, and METAVIR system respectively, on the
other part. The Pearson Product Moment Corre-
lation method was used and, consequently, 4
correlation coefficient (r) values were obtained
and these were all tested for significance using
the two tails t distribution table. The correlation
was considered significant when p<0.001.

(2) Secondly, the fibrosis scores of the 5 sco-
ring systems were also obtained and analysed in
identical manner as the necroinflammatory acti-
vity scores. The Pearson Product Moment Corre-
lation method was also used here.

(3) Thirdly, all the 50 cases were classified by
the Old Qualitative Classification into chronic per-
sistent, chronic active, and chronic lobular hepa-
titis. Then using the necroinflammatory activity
scores obtained from the Knodell HAI, these 50
cases were also classified into 4 groups namely,
minimal, mild, moderate, and severe chronic
hepatitis using the format suggested by Desmet
et al. (8) (table 1). Hence, a frequency distribution
was obtained with the histological classification
on one part and the degree of necroinflammatory
activity on the other. The Chi-square distribution
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Table 1. Correlation between semi-quantitative
grading and verbal approximation
of disease grade (8)

Possible
diagnosis
in old
Knodell Degree of Qualitative
HAI* inflammation Classification
1-3 Minimal chronic hepatitis CLH, CPH
4-8 Mild chronic hepatitis CLH, CPH, CAH
9-12  Moderate chronic hepatitis CAH
13-18  Severe chronic hepatitis CAH

CLH = chronic lobular hepatitis; CPH = chronic persistent
hepatitis; CAH = chronic active hepatitis.
* Categories 1, 2, and 3 only of the Knodell HAL.

method was then applied to test for any associa-
tion between these two characteristics.

(4) Lastly, a similar association test was
carried out between the Old Qualitative Classifi-
cation and the fibrosis scores obtained from the
Knodell HAI as well

RESULTS

Table 2 shows the necroinflammatory activity
scores obtained for each of the 50 biopsies stu-
died along with the corresponding histological
type. All the 4 numerical scoring systems showed
positive correlation with the Knodell HAI. The
correlation coefficients obtained were all signifi-
cant when tested (p<0.001), hence the positive
correlation obtained for all 4 systems did not
occur by chance. Of the 4 scoring systems, the
Ishak Modified HAI correlated most with the Kno-
dell HAI, while the METAVIR System correlated
least (r=0.99912 and r=0.94045 respectively).
Table 3 shows the fibrosis scores obtained for
each of the 50 biopsies studied. All the 4 numeri-
cal scoring systems showed positive correlation
with the Knodell HAI. As in the case of necroin-
flammatory activity, the correlation coefficients
obtained were all significant when tested
(p<0.001), hence the positive correlation obtai-
ned for all 4 systems did not occur by chance. Of
the 4 scoring systems, the Scheuer and Batts-
Ludwig Systems showed the same degree of

correlation (r=0.99378), better than the other two.
The average correlation coefficient for the
necroinflammatory scores is 0.96556 while that
for the fibrosis scores is 0.99050 showing that
there is more correlation with the fibrosis scores
than the necroinflammatory scores. Table 4 is an
m X n contingency table showing the frequency
distribution of data obtained by the Old Quantita-
tive Classification and the disease grade using
the Knodell HAI necroinflammatory activity score.
Using the Chi-square distribution method, an
association was seen to exist between the two
features at 0.1% significance level (p<0.001). 22
biopsies were classified as CPH, 27 as CAH, and
1 biopsy corresponded to CLH. Most of the cases
of CPH (91%) were seen to have minimal activity,
while most of the cases of CAH (59%) had mild
activity. Severe necroinflammatory activity is not
usually a feature of chronic hepatitis and in this
study no case had severe activity. Table 5 is anot-
her m X n contingency table showing the fre-
quency distribution of data obtained by the Old
Quantitative Classification and the Knodell HAI
fibrosis score. Using the Chi-square distribution
method, there is seen to be no association bet-
ween the two features at 5% significance level
(p>0.05). The majority of biopsies of the 3 histo-
logical categories (CLH, CPH, and CAH) had no
fibrosis (100%, 82%, and 59% respectively).

DISCUSSION

The new recommendations for nomenclature,
grading, and staging of chronic hepatitis attempt
to standardise the criteria and simplify the termi-
nology used in making these diagnoses. The
application (use) of a system of grading and sta-
ging, whether it is numerical or descriptive, sim-
ple or complex, matters less than the need for it
to communicate important information about the
degree of necroinflammatory activity (grade) and
the extent of the disease (stage of fibrosis) that
are likely factors of prognostic and therapeutic
significance to the clinician. Similar to a previous
report by Assy and Minuk (25), this study shows
that there is a significant association between the
histological category (in the Old Qualitative Clas-
sification) and the degree on necroinflammatory
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Table 2. Necroinflammatory activity scores and classification

Old Qualitative Knodell Scheuer Ishak Modified Batts-Ludwig METAVIR
Si/No Classification HAI System HAI System System
Correlation coefficient (r) - 0.94599 0.99912 0.97670 0.94045
tvalue - 20.21650 164.99786 31.52970 19.16776
Test of significance - p<0.001 p<0.001 p<0.001 p<0.001
1 CAH* 7 4 7 7 2
2 CPH* 1 1 1 1 0
3 CAH 4 3 4 4 1
4 CPH 1 1 1 1 0
5 CAH 5 3 5 5 1
6 CPH 1 1 1 1 0
7 CPH 2 2 2 2 1
8 CAH 8 6 8 8 3
9 CPH 1 1 1 1 0
10 CPH 1 1 1 1 0
11 CAH 6 3 6 6 2
12 CAH 10 5 10 8 3
13 CPH 3 1 3 3 0
14 CPH 3 1 3 3 0
15 CAH 10 6 10 9 3
16 CPH 1 1 1 1 0
17 CAH 8 4 8 8 3
18 CPH 4 2 4 4 1
19 CPH 1 1 1 1 0
20 CAH 7 4 7 4 2
21 CPH 4 1 4 4 0
22 CPH 1 1 1 1 0
23 CAH 9 5 9 8 3
24 CAH 9 4 8 7 3
25 CAH 11 5 11 9 3
26 CAH 10 6 10 8 3
27 CAH 9 4 9 7 2
28 CLH* 1 1 1 1 1
29 CPH 1 1 1 1 0
30 CAH 6 3 6 6 2
31 CAH 7 4 7 7 2
32 CAH 7 4 7 7 2
33 CPH 1 1 1 1 0
34 CPH 1 1 1 1 0
35 CPH 1 1 1 1 0
36 CPH 1 1 1 1 0
37 CPH 3 1 3 3 0
38 CAH 7 4 7 7 3
39 CPH 1 1 1 1 0
40 CAH 5 3 5 5 1
41 CAH 9 5 9 9 3
42 CAH 2 2 2 2 1
43 CAH 8 6 8 9 3
44 CAH 9 5 9 9 3
45 CPH 1 1 1 1 0
46 CPH 3 1 3 3 0
47 CAH 3 2 3 3 1
48 CAH 5 3 5 5 1
49 CAH 7 4 7 7 2
50 CAH 8 4 8 8 3
* CAH = chronic active hepatitis; CPH = chronic persistent hepatitis; CLH = chronic lobular hepatitis
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Table 3. Fibrosis scores

Scheuer Ishak Modified Batts-Ludwig
S/No Knodell HAI System HAI System METAVIR System
Correlation coefficient (r) 0.99378 0.98083 0.99378 0.99359
t-value 61.83011 34.87338 61.83011 60.89230
Test of significance p<0.001 p<0.001 p<0.001 p<0.001
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activity obtainable from the Knodell necroinflam-
matory score (table 4). 91% of the cases of CPH
had Knodell necroinflammatory activity between
0 and 3 (minimal chronic hepatitis). 93% of the
cases of CAH had Knodell necroinflammatory
activity between 4 and 12 (mild or moderate chro-
nic hepatitis). CPH generally connotes a lesser
degree of necroinflammatory activity. There was
no association when the Old Classification was
compared to the degree of fibrosis (table 5).

This study shows significant correlation bet-
ween the 5 new scoring systems assessed, both
for the necroinflammatory activity and fibrosis
scores. This is quite similar to the results obtai-
ned by Foschini and Dal Monte (23) who found
good correlation between the Knodell HAI,
Scheuer System, and Ishak Modified HAI (3 of
the 5 scoring systems assessed in this study).
The possibility of comparing chronic hepatitis
specimens from different Histopathology centres
where any one of these 5 scoring systems is
applied is a major consequence of this finding
(correlation). Also the results of therapeutic trials
using these different scoring systems can be rea-
sonably compared.

Scoring of chronic hepatitis specimens in now
widespread but this practice must be recognised
and utilised for what it is. These scores are not to
be considered the equivalent of quantitative labo-
ratory tests but rather as indicative of relative
severity. The correlation observed in this study
among the semi-quantitative scoring systems,
being only a statistical approximation of numerical
scores, is necessarily imperfect because each
score can be derived in one of several ways,
depending on the exact distribution of inflamma-
tion and the different types of necrosis. Scoring
therefore represents an approximate summary of
severity and cannot replace accurate verbal des-
cription of biopsy findings nor should it be given
priority over a statement of the aetiological subty-
pe of chronic hepatitis. An exclusive focus on the
global or summary score for a biopsy may lead
one to overlook the contribution of the individual
components with clinical significance; indeed, it
has been shown that different patterns of activity
can produce the same final score (26). The
various scoring systems have their advantages
and disadvantages (27-28). There is none at pre-

Table 4. Frequency of histological features in both
the Old Qualitative Classification and the
Knodell HAI necroinflammatory activity
score

Minimal Mild Moderate Severe

(0-3)* (4-8)* (9-12)* (13-18)* TOTALS
CLH 1 0 0 0 1
CPH 20 2 0 0 22
CAH 2 16 9 0 27
TOTALS 23 18 9 0 50

Chi-square = 35.53083

P<0.001 (significant association)

* This grouping of necroinflammatory score obtained from the
Knodell HAI is based on the scheme outlined by Desmet et al.
(8) (Table 1).

sent, which employs all clinical, aetiological, and
histological information available. Such a classifi-
cation, even if it were to be developed, indeed
would be more comprehensive that those used at
present, but also would be more complex and
thus less reproducible. As an alternative to an
extensive subdivision, the histological report
should have 3 parts namely: histological descrip-
tion, a diagnosis statement, and a semi-quantita-
tive score. The diagnosis statement should be an
aetiological diagnosis which takes into considera-
tion all the serological and immunohistochemical
data available. A verbal approximation of the
necroinflammatory activity and fibrosis stage

Table 5. Frequency of histological features in both
the Old Qualitative Classification and the
Knodell HAI fibrosis score

None Mild Moderate Severe
(0)* (1)* 3)* (4)* TOTALS
CLH 1 0 0 0 1
CPH 18 4 0 0 22
CAH 16 4 3 4 27
TOTALS 35 8 3 4 50

Chi-square = 7.22462

P>0.05 (no significant association)

* This grouping of necroinflammatory score obtained from the
Knodell HAI is based on the scheme outlined by Desmet et al.
(8) (Table 1).
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(minimal, mild, moderate, or severe) should be
applied to the aetiological diagnosis. If the Knodell
HAI scoring was done, then table 1 (8) could be
employed in order to ascertain this approximation.
Also it is good practice to specify indirectly the
degree of surety of the aetiological diagnosis.
While serological and immunohistochemical data
permit a sure diagnosis, histological pointers are
sometimes quite vague or only suggestive of the
noxious agent. The semi-quantitative score appe-
ars after the diagnosis statement, as an adjunct to
it. It should be written with the various category
scores appearing in the same order as in the ori-
ginal outline. The scores for disease grade and
stage must be written on separate lines, even if
the Knodell HAI is employed. It will thus prove to
be a useful tool for statistical analysis and follow-
up of patients. An acceptable system of grading
and staging must have several characteristics.
First it must include all features known to be of
value in the assessment of the severity and extent
of the disease, as well as those believed to have
prognostic potential for useful evaluation.
Secondly, the system must be practical and not
cumbersome to use, and must be shown to be
reasonably reproducible, both by one pathologist
at different times (low intra-observer variation)
and by different pathologists (low inter-observer
variation). Thirdly, the system must be useful to
the clinician or evaluator of a clinical trial; repro-
ducibility is not in itself valuable if the data gene-
rated cannot be used by the clinician. This often
requires a compromise between complexity and
reproducibility. The system that is most appropria-
te for clinical practice may not be the most infor-
mative for investigative work. The dedication of
separate systems tailored to clinical use and rese-
arch purposes may be warranted if such a goal
can be accomplished without imposing unneces-
sary difficulty on the pathologist or imparting con-
fusion to the clinical audience. The choice of sys-
tems depends to a large measure on whether it
would be used for routine clinical work or for rese-
arch purposes. The more detailed systems like
Knodell HAI and Ishak Modified HAI are better
suited for research purposes. For routine clinical
work, these systems are cumbersome and more
liable to generate inter- and intra-observer diffe-
rences (29), especially among pathologists who

only see liver biopsy specimens from time to time.
Since the results of this study shows good corre-
lation among all these scoring systems, the sim-
pler systems like the METAVIR, Scheuer or Batts-
Ludwig System could be used for routine bench
reporting and still be useful to the clinician for
follow-up of patients. The authors also recom-
mend that all the pathologists in any given depart-
ment (institution) should use the same scoring
system that has been agreed upon among them
and this decision in turn should be communicated
to the clinicians. This arrangement can easily be
achieved in those centres where there are fre-
quent clinicopathological meetings and discus-
sion sessions. In conclusion, this study has
shown that there is a statistically significant asso-
ciation between the Old Qualitative Classification
and the necroinflammatory score of the Knodell
HAI but not with the fibrosis score. This old sys-
tem should no longer be used because it does not
include disease stage and aetiology and cannot
be correlated with the newer semi-quantitative
scoring systems. The system should rather be
replaced by a system or combination of systems
that take into account the grade, stage, and pos-
sible aetiology of the hepatic inflammation. Also
there is significant statistical correlation between
the Knodell’s HAI and other grading and staging
systems when disease grade and stage are com-
pared separately. We therefore suggests a sys-
tem of reporting biopsies, which includes a detai-
led histological description of all the relevant fin-
dings, a diagnosis statement, which contains the
aetiological diagnosis and an approximation of
the disease grade and stage, and finally a semi-
quantitative score.
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