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Abstract The classification of chronic hepatitis distin-
guishing benign chronic persistent hepatitis from severe
chronic active hepatitis was constructed without know-
ledge of well-defined actiological factors. Better under-
standing of the different hepatitis-viruses has shed new
light on this subject. Chronic viral hepatitis B and C each
show typical histological patterns. The validity of the
conventional classification has been evaluated by a com-
parative study of chronic viral hepatitis B and C. 130 bi-
opsies from 110 patients with chronic hepatitis C (CH-C)
proven serologically by antibodies (second generation
testing) were compared with 105 biopsies from 73 pa-
tients with chronic hepatitis B (CH-B). These were
scored semi-quantatively. In CH-C, lymphoid follicles
and / or aggregates were found in 88.5%, fatty degenera-
tion in 51%, bile duct lesions in 46.2%, and Mallory
body-like material in the hepatocytes in 9.2%. The portal
lymphocytic infiltration generally predominated over the
necro-inflammatory lesions of the parenchyma. Chronic
persistent hepatitis (defined by the presence of portal
hepatitis) was present exclusively in CH-C. Chronic lob-
ular hepatitis was found exclusively in CH-B. We con-
clude that the histological criteria described for CH-C
are highly suggestive of the diagnosis, that the artificial
subdivision of chronic hepatitis into CPH and CAH is
obsolete and that the histological assessment of chronic
hepatitis should consist of a grading of inflammatory ac-
tivity (minimal, mild, moderate, severe) and staging of
fibrosis (extent of distortion of architecture). The final
diagnosis should be based on the demonstration of the
aetiological agent.
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Introduction

During the 1960°s, the significance of the hepatitis virus-
es in chronic hepatitis was a matter of debate. While
Heinz Kalk had postulated the occurrence of chronic vi-
ral hepatitis in soldiers returning from the Soviet Union
shortly after World War II [17], some authors questioned
whether chronic viral hepatitis existed at all [7, 9]. This
was largely because there were no cases of chronic hepa-
titis or post-hepatitic cirrhosis in follow-up investigations
of large scale hepatitis epidemics [9, 10].

The classification of chronic hepatitis in use today was
first proposed in 1966 [36], and officially accepted by an
international group in 1968 [12]. This classification dis-
tinguishes between chronic persistent hepatitis (CPH) and
chronic aggressive hepatitis. The term “aggressive” was
chosen to emphasize the typical morphological changes
while chronic “active” hepatitis (CAH) was reserved for
the clinical entity of autoimmune chronic liver disease
[19, 26]. However, chronic aggressive hepatitis was later
renamed chronic active hepatitis (CAH) [3]. CAH was
subsequently associated with the clinical features and
pathological changes of polyaetiological chronic active
hepatitis. Hans Popper added chronic lobular hepatitis as
a third and separate disorder [29].

Jiirgen Ludwig’s recent review article “The nomen-
clature of chronic active hepatitis: an obituary” provided
a stimulating discussion concerning chronic active hepa-
titis [25]. It is apparent that the advances in molecular vi-
rology have changed the concept of chronic hepatitis [11,
15, 34]. This better understanding of hepatitis virology
and immunology provided the evidence that chronic hep-
atitis was caused by a DNA-virus in hepatitis B (HBV),
and a RNA-virus in hepatitis C (HCV) [8, 391.

It has been shown that CPH, defined by the histologi-
cal changes confined to the portal tracts, occurs only in
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viral hepatitis [4, 16]. However, chronic hepatitic diseas-
es of non-viral origin, including drug-induced, autoim-
mune, Wilson’s disease, and in alphal-antitrypsin defi-
ciency are not restricted to the portal areas and are re-
ferred to as chronic active hepatitis [1, 27, 38, 40].
Therefore, the identification of portal hepatitis implies
chronic viral hepatitis.

The diagnosis of chronic hepatitis B (CH-B) is most
often made by light-microscopic demonstration of or-
cein-positive ground-glass cells [4, 13]. Conversely, the
histology of chronic hepatitis C (CH-C) is characterized
by dense lymphocytic infiltrates or lymphoid follicles in
portal tracts, bile duct lesions, and steatosis [1, 23, 35].

The purpose of this study is to confirm and extend the
results of previous studies, demonstrating that the
present classification of chronic hepatitis is no longer ad-
equate. A new classification should be based on the his-
tological findings of necro-inflammatory activity, struc-
tural distortion by fibrosis and aetiology.

Materials and methods

Between 1980 and 1992, 130 liver biopsies were performed on
110 patients with serologically proven CH-C. These patients were
found to have elevated serum aminotransferases at least 6 months
prior to the biopsy. The sera had been stored deep-frozen in a se-
rum bank and all samples were positive for antibodies to hepatitis
C (anti-HCV) of the second generation enzyme-linked
immunosorbent assay (ELISA, Ortho) and the immunoblot assay
(RIBA) (Chiron Ng Emeryville). Forty-two samples were tested
with polymerase chain reaction (PCR) and these all produced pos-
itive results. The majority of the patients (64%) were sporadic
cases and 27% were in those identified as IV drug users. In 9% of
the cases, the hepatitis was thought to be transmitted by blood
product transfusion. All patients were seronegative for all hepatitis
B markers (HBsurfaceAG, Anti-HBcore, HBeAG, Anti-HBe) and
other causes of a seronegative hepatitis. Auto-antibodies such as
antinuclear, anti-smooth muscle, anti-mitochondrial and LKM-an-
tibodies (liver/kidney/microsomal auto-antibodies) were also as-
sayed and were negative in all except 12 patients, who were found
to have low titre antinuclear antibodies (maximum 1:80).

The reference group for CH-B consisted of 105 biopsies from
a total of 73 patients with CH-B. All patients were positive for
HBs antigen, anti-HBc and HBe antigen, but negative for anti-
HCV. Eleven additional patients with concurrent HBV and HCV
infection and 19 patients with delta hepatitis (HDV) were exclud-
ed from the study.

In the CH-C group, there were 68 male and 42 female patients
with a mean age of 47 years (range 16-81 years). The CH-B group
consisted of 53 males and 20 females with a mean age of 53.5
years (range 18-73 years).

All biopsies were fixed in 10% neutral buffered formalin and
stained with haematoxylin-eosin, diastase-periodic acid Schiff,
Berlin blue reaction for iron and chromotrope aniline blue. The
sections of the CH-B group were also stained with Shikata’s modi-
fied orcein stain. A biopsy was considered adequate only if its
length was at least 15 mm and if it included at least eight portal
tracts. The histological diagnoses were made independently by
two pathologists without prior knowledge of the clinical data or
biopsy dates in patients with more than one biopsy.

A semi-quantitative system was used to define the degree of
portal inflammation, the extent of piecemeal necrosis, and lobular
necro-inflammatory changes according to Knodell’s Histological
Activity Index (HAI) [18]. In contrast to Knodell’s HAI, porto-
* portal bridging necrosis was considered to be a result of portal ex-
pansion of piecemeal- or sleeve-necrosis and rated with a lower

Table 1 Histological activity index

Grading (HAI)
1. Portal inflammation SCORE
A. None 0
B. Mild: Sprinkling of inflammatory cells in <1/3 1
of PT
C. Moderate: Numerous inflammatory cells 3
in 1/3-2/3 of PT
D. Marked: dense inflammatory infiltrates 4
in >2/3 of PT
2. Periportal piece-meal necrosis (PMN) SCORE
A. None 0
B. inimal: One or few tongues in single PT 1
C. Moderate: PMN involving <50% of circumference 3
of most PT
D. Marked: PMN involving >50% of circumference 4
of most PT
E. Severe: portal-portal bridges by PMN 5
F. Very severe: As in D plus septal PMN 6
3. Lobular necro-inflammatory lesions SCORE
spotty/confluent necrosis / inflammation (SN/T)
A. None 0
B. Mild: SN/I in <1/3 of lobules or nodules 1
C. Moderate: SN/I in 1/3-2/3 of lobules or nodules 3
D. Marked: SN/I in >2/3 of lobules/nodules 6
and/or bridging portal-central confluent necrosis
E. Severe: Pan- or multilobular confluent necrosis 10
Staging
4. Fibrosis/cirrhosis SCORE
A. None 0
B. Mild: Only portal fibrosis 1
C. ortal fibrosis plus incomplete septa 2
D. Septa bridging portal-portal 3
E. Septa bridging portal-central and/or focal 4
incomplete cirrhosis
F. Diffuse incomplete and/or focal complete cirrhosis 5

G. Diffuse complete cirrhosis 6

5. Bile duct lesion Absent/Present
Total score

Classification

score than the porto-central bridging necrosis, since only the latter
are true bridges with the vascular consequences of shunt formation
[5, 13]. The porto-central necrosis was therefore registered as con-
fluent lytic intralobular liver cell necrosis (see Table 1). Deviating
from Knodell’s HAI, but in keeping with Scheuer’s proposition, fi-
brosis and architectural distortion were evaluated by a separate
score [25, 34]. This was because the fibrous score signifies a stag-
ing of the disease, whereas the HAI represents a grading of necro-
inflammatory activity.

The histological diagnosis was made in accordance with the in-
ternational classification [3, 13]. Definitions were used as indicat-
ed in Table 2.

The following histological parameters were considered and
graded semi-quantitatively: Ground glass cells were scored 0: ab-
sent, I: small numbers, 2: moderate numbers, 3: large numbers.
Lymphoid follicles/aggregates in portal tracts: were present or ab-
sent, or described as lymphoid follicles with a germinal centre, ei-
ther isolated in the centre of the portal tracts or as part of a diffuse
portal infiltrate, lymphoid aggregates (dense accumulation of
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Grading of Necro-inflammatory activity Staging of fibrosis Conventional classification

Minimal Mild portal and acinar inflammation No fibrosis Non-specific reactive
with sprinkling of inflammatory cells hepatitis (NRH)
in less than one third of portal tracts
and small granuloma-like accumulation
of macrophages and focal hepatocellular
necrosis in the absence of fibrosis
and perivenular liver cell loss

Mild Predominantly lymphocytic inflammation No fibrosis or fibrosis Chronic persistent hepatitis
restricted to the widened portal tracts confined to enlarged (CPH)
leaving the parenchymal limiting portal tracts
plate preserved. Minimal intra-acinous
changes. We prefer the term
“portal hepatitis”

Spotty necrosis (inflammation as No fibrosis Chronic lobular hepatitis
in mild acute hepatitis) lasting for more (CLH)

than six months in the absence

of substantial portal inflammation

Moderate Dense inflammatory portal infiltration Periportal fibrosis with Chronic active hepatitis
with extensive piecemeal necrosis or without incomplete (CAH, moderate activity)
involving substantial parts septa formation,
of the perimeter of portal tracts, ev. portal-portal septa.
but still restricted to periportal areas.

Porto-portal bridging by extensive
piecemeal necrosis may occur.

Severe Piecemeal necrosis in the periportal region Periportal and septal Chronic active hepatitis
and along fibrous septa (pericentral piecemeal fibrosis (portal-portal and (CAH, severe activity)
necrosis) or confluent zonal necrosis portal-central septa)
usually portocentral bridging hepatic necrosis Septal fibrosis with
(eventually sublobular of panlobular necrosis) incomplete (focal)
in addition to the piecemeal necrosis. or complete cirrhosis

Cirrhosis Chronic active hepatitis with cirrhosis Complete cirrhosis

of mild or high activity, extending
over the whole scale of HAI

small lymphocytes lacking a germinal centre) or loose diffuse
lymphocytic infiltrates. Bile duct lesions were noted to be: present
or absent, and when present were characterised by degenerative
changes of the epithelium of small-sized bile ducts in portal tracts,
such as vacuolation or acidophilic cytoplasm with nuclear pykno-
sis [32]. The damaged bile ducts were surrounded by a lymphocy-
tic infiltrate. Migration of lymphocytes across the epithelium was
often seen. Fatty change was: microvesicular or macrovesicular
and scored as O: absent, 1: mild or 2: marked. Activation of the si-
nusoidal lining cells and Kupffer cells with lymphocytes arranged
along the sinusoids in a beads-on-a-string pattern similar to infec-
tious mononucleosis was scored as 0: absent, 1: mild, 2: moderate
or 3: pronounced.

The type of hepatocellular degeneration whether acidophilic
necrosis or ballooning degeneration was noted as was the degree
of intralobular inflammation in proportion to the extent of hepato-
cellular necrosis and whether this was proportionate or dispropor-
tionate.

Hepatocyte dysplasia was present or absent, defined as en-
larged hepatocytes with nuclear atypia including hyperchromasia,
several cell nuclei, some with several nucleoli.

Mallory body-like material in hepatocytes of the acinus periph-
ery (23) was noted if present.

Results

Figures for the HAI are shown in Table 3. The major dif-
ferences between CH-C and CH-B in the HAI were

Table 3 HAI Grading of chronic hepatitis (CH)-C versus CH-B

HAI CH-C (n=130) CH-B (n=105)
mean of total score 5.8 7.2

Relation of mean portal 3.2:2.2 2.6:3.6

to lobular inflammation

Relation of portal 3.2:2.2 2.6:3.6

inflammation to piecemeal
necrosis

found to be a lower mean total score in CH-C than in
CH-B. A preponderance of portal inflammation com-
pared with necro-inflammatory and piecemeal necrosis
was seen in CH-C (Figs. 1, 2).

Quantitatively, the intensity of the portal inflamma-
tion assessed by HAI seemed not strikingly different in
CH-C and CH-B. In CH-C dense (grade 3) and very
dense (grade 4) infiltrates were found in 47 (36%) cases
each, whereas in CH-B these were seen in 51 (48.5%)
and in 30 (28.5%) cases respectively. The quality of por-
tal inflammation (in contrast to these quantitative fea-
tures) however was found to be fundamentally different
in CH-C and CH-B. In CH-C the infiltrates were mainly
lymphocytic, plasma cells were either absent or present
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Fig. 1 Chronic hepatitis C:
preponderance of a dense
lymphocytic portal infiltration
as compared to the relatively
mild lobular
necroinflammatory lesions.
Rather mild piecemeal necrosis
(arrow). H&E; original
magnification x 150

Fig. 2 Chronic hepatitis B:
marked disarray of liver cell
plates due to ballooning and
conspicuous liver cell damage.
Note the relatively loose and
mixed cellular portal infiltra-
tion. H&E; original magnifica-
tion x 175
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only in a small number at the margin of the infiltrate. A
considerable sampling error may occur in CH-C (espe-
cially in cases of mild activity) because dense lymphocy-
tic infiltration was present only in part of the portal
tracts. In CH-B a mixed cell infiltrate with lymphocytes,
histiocytes and plasma cells was spread out over almost
all portal tracts.

Important histological features, differentiating be-
tween CH-C and CH-B (Table 4A) were identified as
follows: in CH-C lymphoid follicles or lymphoid aggre-
gates were found to be common and prominent in the
portal tracts in all stages of the disease. They were either
the core of a diffuse inflammatory infiltrate or were in-
terspersed with a few inflammatory cells in the centre of
a portal tract. Lymphoid follicles with germinal centres
were present in 85 (65%) biopsies, whereas densely

packed Iymphoid aggregates lacking germinal centres
only were demonstrated in 30 (23.1%).

In CH-B lymphoid follicles were absent. Lymphoid
aggregates were seen in only two biopsies, whereas dif-
fuse lymphocytic infiltrates were found more often.
Eleven biopsies with both lymphoid follicles and ground
glass cells were subsequently proven to be infected with
both HBV and HCV and were excluded from the study.

Bile duct lesions were often conspicuous in CH-C,
but uncommon in CH-B. The lesions were restricted to
the small-sized bile ducts within a single portal tract or
less often in several portal tracts (Fig. 3). They were
most prominent in CH-C of mild activity. Nevertheless,
the few bile duct lesions in CH-B were registered exclu-
sively in highly progressive forms. Loss of bile ducts
was observed in only 5 cases of CH-C.



Steatosis was more frequently observed in CH-C than
in CH-B. In CH-C it was often focal rather than diffusely
disseminated and macrovesicular. However, steatosis
was absent in 63 (48.5%) of CH-C cases, especially in
highly active inflammation. A correlation of the presence
or extent of steatosis with degrees of activity of CH-C
could not be demonstrated.

Table 4A Prevalence of important histological features in CH-C
versus CH-B

Characteristics CH-C (n=130) CH-B (n=105)

Total number / % Total number / %

Lymphoid follicle/aggregate 115/ 88.5% 2/1.9%
Diffuse lymphocytic 7154% 19/18.0%
infiltrates
Bile duct lesion 60/46.2% 10/9.5%
Steatosis 67/51.5% 271 26%
Mallory body like material 1279.2% none
Ground glass cells
total - 68 /64.8%
scantily scattered - 44741.9%
numerous - 15/14.3%
abundant - 9/8.6%

Table 4B Non-characteristic histological features

Acidophilic necrosis

absent 11/8.5% 10/9.5%
widely distributed 63/48.5% 56/53.4%
numerous 38/29.2% 33/31.4%
abundant 18/13.8% 6/57%
Ballooning degeneration
absent 90/69.2% 24/23%
moderate numbers 35/27.0% 39/37%
Very numerous 5/3.8% 42/ 40%
Activation of sinusoidal 85/65% 42 1 40%
lining cells in a
beads-on-a-stringpattern
Activation of sinusoidal 67/51.5% 82/78.0%
lining cells proportional
to degree of lobular
hepatocyte damage
Activation of sinusoidal 63 /48.5% 23/22.0%

lining cells disproportional
to the extent of liver
cell injury
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If present, ground glass cells were the hallmark of an
HBYV infection and were never seen in CH-C. These cells
were most numerous in minimally active chronic hepati-
tis. They were absent in the acute episode of highly ac-
tive CAH and were also lacking in 6 cases of minimally
active or mildly active CAH. However in the latter, the
cell nuclei of the hepatocytes displayed “sandy degenera-
tion” [4].

Mallory body-like material in hepatocytes of the
acinus periphery was uncommon and occurred exclusive-
ly in CH-C.

Non-characteristic histological features, which did not
help in differentiating CH-C from CH-B (Table 4B), in-
cluded the following: differences in acidophilic liver cell
necrosis were not significant, ballooning degeneration of
hepatocytes was much more common in CH-B. There
was more pronounced disarray of the liver cell plates in
CH-B than in CH-C (Fig. 2). In contrast to Dienes et al.
[14] we found naked acidophilic bodies in both CH-C
and CH-B.

There were no periportal necroses in 32 (24.6%) cases
of the CH-C group, whereas fresh and old piecemeal
necroses were present in virtually all cases of CH-B
(99=97%). In CH-C, the distribution of piecemeal necro-
sis was patchy, often involving only parts of the circum-
ference of a portal tract. These changes were absent in
portal tracts with isolated lymphoid follicles or aggre-
gates lying in their centres.

Activation of the sinusoidal lining cells with lympho-
cytes and Kupffer cells in a beads-on-a-string-pattern oc-
curred in both groups, with higher frequency in CH-C. In
almost half of CH-C specimens, the pronounced intra-
lobular inflammation was completely out of proportion
to the relatively slight hepatocellular damage, whereas in
the majority of the CH-B specimens, the activation of the
sinusoidal lining cells corresponded closely with the de-
gree of lobular parenchymal damage.

Small clusters of dysplastic hepatocytes with hyper-
chromatic nuclei (often with several nucleoli) were regis-
tered in 20 (15.4%) CH-C and 17 (16.2%) CH-B biop-
sies.

The results of staging are shown in Table 5. CPH (evi-
denced by portal hepatitis) was diagnosed in 32 (24.6%)
of the CH-C biopsies, but in only 7 (6.7%) of the CH-B
biopsies. CPH-HCV cases showed a true portal hepatitis

Table 5 Staging of chronic
hepatitis according to the
conventional classification of
chronic hepatitis, compared to

Staging classification

CH-C (n=130) CH-B (n=105) Chronic hepatitis:

proposed grading of activity

Total number/% Total number/% proposed grading

of activity

Non specific reactive hepatitis 715.4% 3/2.8% minimal

NRH

Chronic portal hepatitis CPH 32/24.6% 77/6.7% mild

Chronic lobular hepatitis CLH 0/0% 2/1.9% mild

Chronic active Hepatitis 91/70% 93/88.6%

CAH (total)

moderate activity 62/ 47.7% 47 1 44.8% moderate

severe activity 29/22.3% 46/ 43.8% severe

Cirrhosis 19/14.7% 28726.7%
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Fig. 3 Chronic portal hepatitis
in a biopsy of a patient with
hepatitis C infection. Bile duct
lesions. Acidophilic and vacuo-
lated duct epithelium (small ar-
row). Dense portal infiltration
with lymphoid follicle and ger-
minal centre (arrow). A previ-
ous liver biopsy two years ago
showed an identical histologi-
cal picture. H&E; original mag-
nification x 175

with only minimal lobular lesions (Fig. 3). Dense lymph-
ocytic infiltrates were seen encasing damaged bile ducts
in one quarter of CH-C biopsies. They rarely affected all
portal tracts in the biopsy, but were most often seen in a
patchy distribution. This virtually pure portal hepatitis
was associated with normal values of aminotransferases
at the time of biopsy in one third of CH-C cases, whereas
in all CH-B cases, at least slightly elevated aminotransf-
erases were registered.

The few CH-B biopsies which had first been interpret-
ed as CPH showed homogeneous involvement of all por-
tal areas. The inflammatory infiltrate was mixed and dif-
fusely distributed. The bile ducts were invariably intact.
In contrast with CH-C, mild lobular inflammatory lesions
were always present in every case, so that the term “por-
tal hepatitis” would hardly be appropriate. This would be
better interpreted as a “non-specific reactive hepatitis”
(NRH). Orcein-positive ground glass cells confirmed the
diagnosis of CH-B in the majority of these cases.

Complete follow-up over a period of 4 to 10 years
(clinical findings and two or more biopsies) was avail-
able in only 12 of 32 CH-C patients with CPH. The diag-
nosis of CPH was originally made on the basis of the
histological pattern of pure portal hepatitis; 1 patient re-
turned to normal, 3 improved to a minimal change hepa-
titis (NRH), 4 remained unchanged (CPH) (Fig. 3) and in
4 patients transition into CAH was registered, with pro-
gression to cirrhosis in 1 case.

CAH of severe activity was found only in 29 (22.3%)
of CH-C but in 46 (43.8%) of CH-B. A higher HAI in
CH-B may also be reflected by the greater frequency of
cirrhosis in CH-B and by the generally milder course of
CH-C. Fully developed cirrhosis was found in only 19
cases (14.6%) in the CH-C group whereas it was seen in
28 CH-B biopsies (26.7%).

Discussion

The histological picture of CH-C is virtually identical to
the previously described findings in non-A, non-B hepa-
titis [20, 23, 35, 37]. Lymphoid follicles, bile duct le-
sions and steatosis are the hallmarks of CH-C. However,
in this series, lymphoid follicles and/or lymphoid aggre-
gates in the portal tracts were not only the most striking
qualitative feature but occured far more frequently
(88.5%) than in other series in the literature. They were
observed in all stages of HCV infection (from acute hep-
atitis to cirrhosis) and were absent only in a few highly
active cases of CAH. They were also absent in all NRH
cases. Lymphoid follicles in portal tracts may often pet-
sist, even though the aminotransferases return to normal
levels, as seen in this series. One can think of persisting
lymphoid follicles as a “time bomb”, leading to the fre-
quent undulant course of HCV-infection.

Diffuse lymphoid infiltration of portal tracts was
demonstrated in only 18% of CH-B cases. Two isolated
cases of CH-B showed lymphoid aggregates. It is impor-
tant to note that lymphoid follicles and a mixed-cell por-
tal infiltrate (in addition to ground-glass cells) were
found in 11 patients who were excluded from the study.
HBYV and HCV double-infection was presumed in these
cases, on the basis of morphology. This was subsequent-
ly verified by detection of HCV antibodies and of HCV-
RNA by PCR (Schmid, unpublished observation). Lym-
phoid follicles can also occur in autoimmune CAH in
rare cases [1]. Clusters of plasma cells, confluent liver
cell necroses leading to parenchymal collapse with ro-
sette formation, and multinuclear hepatocytes all indicate
the presence of autoimmune CAH but not CH-C [1, 21].

The close relationship of bile duct damage with lym-
phoid follicles appears to be particularly characteristic
for CH-C [1, 23, 35, 37]. In fact, the appearance of pri-
mary biliary cirrhosis may be simulated. However, in
most cases of primary biliary cirrhosis, there are numer-



ous plasma cells and epithelioid-cell granulomas in the
portal tracts or in the parenchyma. The chronic cholangi-
tis results ultimately in the destruction of the bile duct
(“vanishing”). Vanishing bile ducts were only occasion-
ally found in CH-C (in agreement with Lefkowitch et al.
[23]. The combination of bile duct lesion and lymphoid
follicles is considered a manifestation of an immune re-
action in both diseases (CH-C and primary biliary cirrho-
sis). In CH-C, this might be caused by viral infection of
the bile duct epithelia, either directly by a viral antigen
or indirectly by a virus-induced antigen. In CH-B, bile
duct lesions were found exclusively in very severe nec-
rotizing CAH without any topographical association to
lymphoid aggregates.

Steatosis, predominantly macrovesicular, was as-
cribed to be an important feature of CH-C in the litera-
ture. Nancy Bach and collaborators described large drop-
let fat in 72% of their CH-C biopsies [1]. Lefkowitch et
al. found fatty change even in 97.6% (large droplets in
68.9%, small droplets in 28.7%) [23]. Scheuer et al.
however recorded steatosis in 29 out of 45 cases of CH-
C {35]. In our material steatosis was recognised only in
half of the CH-C biopsies. It was conspicuously absent
in biopsies with high inflammatory activity. In several
publications steatosis is attributed to a cytotoxic effect of
the virus, analogous to the course of inflammation in
HCV-infected chimpanzees. This conclusion is contro-
versial. On the one hand in the chimpanzee model steato-
sis was observed in an early cytotoxic phase [30]. Steato-
sis was also found in the biopsies of HDV epidemics in
Indian tribes in South America [6, 31] as well as in spo-
radic acute HDV [22]. In steatoviral hepatitis B the
steatosis of the hepatocytes is likely to be attributable to
the cytotoxicity of HBV surface material (HBs) on the
virus burden hepatocyte [28]. On the other hand an un-
equivocal relationship between the steatosis and the
phase and activity of the disease could not be inferred in
our material. The hypothesis of the steatosis as a cyto-
toxic effect of the virus is controversial in our opinion
and needs further investigation.

Lefkowitch et al. drew attention to Mallory body-like
material in the periportal hepatocytes [23], which in the
present study was noted in CH-C, but never in CH-B.
This characteristic although rare feature of CH-C has not
yet been explained. However, it is probably not associat-
ed with Bouin’s fixation, as postulated by the authors of
a multicentric study [33], since it has also been described
in formalin-fixed material [23].

A further difference between CH-B and CH-C is the
frequent occurrence of ballooning degeneration of hepa-
tocytes in CH-B, often resulting in a marked disarray of
liver cell plates. The activation of sinusoidal lining cells
exceeded the degree of hepatocyte damage in almost half
of the biopsies of CH-C, whereas the ratio in CH-B ap-
pears to be balanced. Overall, the preponderance of por-
tal inflammation compared to the lobular necro-inflam-
matory lesions is conspicuous in CH-C, while the oppo-
site is true in CH-B. (Figs. 1, 2)

Portal inflammation is most prominent in CPH, which
is defined by portal hepatitis with or without minimal
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lobular lesions [16]. In the strict sense of the term, we
found CPH exclusively in CH-C, occuring in 32 (24.6%)
of our cases (Fig. 3). It may be difficult to discriminate
between CPH and mild CAH in the presence of superfi-
cial piecemeal necroses involving only part of the cir-
cumference of the portal tract or occasional tongue-like
infiltrations into the limiting plate.

In 7 CH-B biopsies initially interpreted as CPH, por-
tal inflammation was most prominent. The mixed-cell
portal infiltrate was diffusely distributed in all cases.
However, mild lobular lesions were invariably present.
With strict application of the definition, a pure portal
hepatitis was not present. In the literature, the term CPH
is applied generously, often deviating from the strict def-
inition [25]. In therapeutic trials, CPH was thus regarded
as a remission stage of CAH [2, 24]. However, remission
is histologically characterized by portal fibrosis and an
irregular undulant contour of the restored limiting plate,
which is often combined with trapping of isolated hepa-
tocytes within fibrous scars. Portal fibrosis with stellate
contours is a strong argument against a CPH, because it
indicates a previous lesion of the limiting plate (piece-
meal necrosis).

We suggest that the diagnosis given by the pathologist
includes a grading of necro-inflammatory activity (HAI)
and, as proposed by Scheuer and Ludwig [25,34], a stag-
ing of the degree of fibrosis (see Table 2). However, the
definitive diagnosis should include an aetiological desig-
nation [25]. Indeed, these data suggest that an aetiology
can be recognized or at least suggested by the histologi-
cal pattern. The final diagnosis requires serological
and/or biochemical confirmation in every patient.

Strictly speaking, portal hepatitis occurs exclusively
in hepatitis C. As the prognosis of HCV-infection is un-
certain the conventional classification of chronic hepati-
tis in which the term CPH implies a good prognosis has
become meaningless. Therefore, the present classifica-
tion is obsolete.

The histological appearance of CH-C is not diagnostic
but highly suggestive of the diagnosis. The most reliable
criterion is the presence of lymphoid follicles or lym-
phoid aggregates. If present, bile duct lesions, steatosis
and Mallory body-like material in hepatocytes of the
periportal region support the diagnosis., CH-C differs
from CH-B in the preponderance of portal inflammation
when compared to the extent of necro-inflammatory Je-
sions. In mild cases, CH-C appears as a chronic portal
hepatitis and thus fulfills the criteria for CPH. Sampling
errors due to irregular inflammatory involvement of the
portal tracts make it frequently impossible to distinguish
CPH from mild CAH. According to the strict definition,
no cases with pure portal hepatitis were found in CH-B,
but several cases were noted in CH-C. Thus, the conven-
tional classification of chronic hepatitis into CPH and
CAH creates an artificial boundary which appears arbi-
trary by stringent consideration. We therefore consider
the conventional classification obsolete. It should be re-
placed by an assessment on a morphological basis, in-
cluding grading of necro-inflammatory activity (HAI),
staging of fibrosis and evaluation of the architecture. The
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final diagnosis must include the aetiology of the hepati-

tis.

Acknowledgements We are grateful to Mrs. Engelina von Burg
for excellent and continued co-operation in follow-up of patients
and liver biopsies as well as for the preparation of the manuscript.
This study was supported by Franz and Verena Biittner grant for
hepatological studies.

References

l.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bach N, Thung SN, Schaffner F (1992) The histological fea-
tures of chronic hepatitis C and autoimmune chronic hepatitis:
a comparative analysis. Hepatology 15:572-577

. Berman M, Alter HJ, Ishak K, Purcell RH, Jones EA (1979)

The chronic sequelae of non-A, non-B hepatitis. Ann Intern
Med 91:1-6

. Bianchi L, De Groote J, Desmet VI, Gedigk P, Korb G, Popper

H, Poulsen H, Scheuer PJ, Schmid M, Thaler H, Wepler W
(1977) Acute and chronic hepatitis revisited. Lancet 2:914—
919

. Bianchi L, Spichtin HP, Gudat F (1983) Chronic hepatitis. In:

MacSween RN, Anthony PP, Scheuer PJ (eds) Pathology of
the liver. Churchill-Livingstone, New York, pp. 310-341

. Boyer JL, Klatskin G (1970) Prognostic value of bridging. N

Engl J Med 283:1063-1071

. Butrago B, Popper H, Hadler SC, Thung SN, Gerber MA, Pur-

cell RH, Maynard JE (1986) Specific histologic features of
Santa Marta hepatitis: a severe form of hepatitis deltavirus in-
fection in Northern South America. Hepatology 6:1285-1291

. Chalmers TC, Sebestyen CS (1962) Evidence against infec-

tious hepatitis as a cause of cirrhosis. Trans Am Climat Ass
74:192-200

. Choo Q-L, Kuo G, Weiner AJ, Overby LR, Bradley DW, Ho-

ughton M (1989) Isolation of a ¢cDNA clone derived from a
blood borne non-A, non-B viral hepatitis genome. Science
244:359-362

. Chuttani HK, Sidhu AS, Wig KL, Gupta DN, Ramalingaswani

V (1958) Follow-up study of cases from the Delhi epidemic of
infectious hepatitis 1955-1956. B M J 1:676-679

Cullinan E, King R, Rivers J (1958) The prognosis of infective
hepatitis. B M J 1:1315-1317

Czaja AJ (1993) Chronic active hepatitis: the challenge for a
new nomenclature. Ann Intern Med 119:510-517

De Groote J, Desmet VI, Gedigk P, Korb G, Popper H, Poul-
sen H, Scheuer PJ, Schmid M, Uehlinger E, Thaler N, Wepler
W (1968) A classification of chronic hepatitis. Lancet 2:626—
628

Desmet VJ (1986) Histopathology of chronic viral hepatitis.
In: Callea F, Zorti M, Desmet VJ (eds) Viral hepatitis. Spring-
er, Berlin Heidelberg New York pp. 32-40

Dienes HP, Popper H, Arnold W, Lobeck H (1982) Histologic
observations in human hepatitis non-A, non-B. Hepatology
2:562-571

Gerber MA (1992) Chronic hepatitis C: the beginning of the
end of a time-honored nomenclature? Hepatology 15:733-734
Ishak KG (1972) Viral hepatitis: the morphologic spectrum.
In: Gall EA, Mostofi FK (eds) The liver. International Acade-
my of Pathology Monograph No. 13. Williams & Wilkins,
Baltimore, pp. 218-268

Kalk H (1947) Die chronische Verlaufsform der Hepatitis epi-
demica in ihrer Bezichung zu ihren anatomischen Grundlagen.
Dtsch Med Wochenschr 72:308--313

Knodell RG, Ishak KG, Black WC, Chen TS, Craig R, Kaplo-
witz N, Kieman TW, Woolman J (1981) Formulation and ap-
plication of a numerical scoring system for assessing histolog-
ical activity in asymptomatic chronic active hepatitis. Hepato-
logy 1:372-374

Kunkel HG, Ahrens EH Jr, Eisenmenger WJ, Bongiovanni
AM, Slater RJ (1951) Extreme hypergammaglobulinemia in

20.

21.

22,

23.

24.
25.
26.
217.

28.

29.
30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

young women with liver disease of unknown etiology (Ab-
stract). J Clin Invest 30:654

Letkowitch JH, Apfelbaum TF (1989) Non-A, non-B hepatitis:
characterization of liver biopsy pathology. J Clin Gastroenterol
11:225-232

Lefkowitch JH, Apfelbaum TF, Weinberg L., Forester G (1984)
Acute liver biopsy lesions in early autoimmune (“lupoid™)
chronic active hepatitis. Liver 4:379-386

Lefkowitch JH, Goldstein H, Yatto R, Gerber MA (1987)
Cytopathic liver injury in acute delta virus hepatitis. Gastroen-
terology 92:1216-1266

Lefkowitch JH, Schiff ER, Davis GL, Perrillo RP, Lindsay K,
Bodenheimer HC Jr, Balart LA, Ortego TJ, Payne J, Dienstag
JL, Gibas A, Jacobson IM, Tamburro CH, Carey W, O’Brien
Ch, Sampliner R, van Thiel DH, Feit D, Albrecht J, Me-
schievitz C. Sanghvi B, Vaughan RD (1993) and the Hepatitis
Interventional Therapy Group. Pathological diagnosis of
chronic hepatitis C: a multicenter comparative study with
chronic hepatitis B. Gastroenterology 104:595-603

Ludwig J (1977) A review of lobular, portal and periportal
hepatitis. Hum Pathol 8:493-496

Ludwig J (1993) The nomenclature of chronic active hepatitis:
an obituary. Gastroenterology 105:274-278

Mackay IR, Taft LI, Cowling DC (1956) Lupoid hepatitis.
Lancet 2:1323-1326

Pessayre D, Larrey D (1988) Acute and chronic drug-induced
hepatitis. Baillieres Clin Gastroenterol 2:385-422

Phillips MJ, Cameron R, Flowers MA, Blendis LM, Greig PD,
Wanless I, Sherman M, Superina R, Langer B, Levy GA
(1992) Post-transplant recurrent hepatitis B viral liver disease.
Viral-burden steato-viral and fibro-viral hepatitis B. Am J Pa-
thol 140:1295-1308

Popper H, Schaffner F (1971) The vocabulary of chronic hepa-
titis. N Engl J Med 284:1154-1156

Popper H, Dienstag JL, Feinstone SM, Alter HJ, Purcell RH
(1980) Lessons from the pathology of viral hepatitis in chim-
panzees. In: Bianchi L, Gerok W, Sickinger K, Stalder GE
(eds) Virus and the liver. MTP, Lancaster, pp. 137-150

Popper H, Thung S, Gerber MA, Hadler SC, DeMonzon M,
Ponzetto A, Anzola E, Rivera D, Mondolfi A, Bracho A, Fran-
cis DP, Gerin JL, Maynard JE, Purcell RH (1983) Histologic
studies of severe delta agent infection in Venezuelan Indians.
Hepatology 3:906-912

Poulsen H, Christoffersen P (1969) Abnormal bile duct epithe-
lium in liver biopsies with histological signs of viral hepatitis.
Acta Pathol Microbiol Scand 76:383-390

Rugge M, Vanstapel M-J, Ninfo V, Realdi G, Tremolada F,
Montanari PG, van Damme B, Fevery J, de Groote J, Desmet
VJ (1983) Comparative histology of acute hepatitis B and non-
A, non-B in Leuven and Padova. Virchow’s Arch [A] 401:
275-288

Scheuer PJ (1991) Classification of chronic viral hepatitis: a
need for reassessment. J Hepatol 13:372-374

Scheuer PJ, Ashrafzadeh P, Sherlock S, Brown D, Dusheiko
GM (1992) The pathology of hepatitis C. Hepatology 15:572—
577

Schmid M (1966) Die chronische Hepatitis. Exp. Medizin, Pa-
thologie und Klinik vol 18. Springer, Berlin Heidelberg New
York

Schmid M, Pirovino M, Altorfer J, Gudat F, Bianchi L (1982)
Acute hepatitis non-A, non-B: are there any specific light mi-
croscopic features? Liver 2:61-67

Sternlieb I, Scheinberg IH (1972) Chronic hepatitis as a first
manifestation of Wilson’s disease. Ann Intern Med 76:59-64
Summers J, Mason WS (1982) Properties of the hepatitis B-
like viruses related to their taxonomic classification. Hepato-
logy 2:61-66

Triger DR, Millward-Sadler GH, Czaykowski AA, Trowell J,
Wright R (1976) Alpha-1-antitrypsin deficiency and liver dis-
ease in adults. Q J Med 45:351--372



