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Reports on the histologic findings of chronic active hepatitis C (CAH-C) have been rare,
and the characteristic histologic findings of CAH-C have been not yet determined. To
compare the differences in the histologic findings between CAH-C and chronic active
hepatitis B (CAH-B) group, we analyzed the histologic findings of 19 patients with CAH-C,
who had positive tests for HCV-antibody by EIA, and 19 patients with CAH-B who had
negative tests for HCV-antibody but positive tests for HBsAg by RIA. Histologic features
were analyzed between the CAH-C and CAH-B groups using a scoring system which is
modified from Knodell's histologic activity index-looking at portal inflammation, periportal
necroinflammation, portal fibrosis, focal necrosis, regeneration, polyploid nuclear change,
sinusoidal lymphocytic reaction and fatty change.

Portal inflammatory cell infiltrations with prominent lymphocytes and follicular arrange-
ment were more frequent in the CAH-C group (10 of 19 cases) than in the CAH-B group
(5 of 19 cases). Severe sinusoidal lymphocytic reactions were also more prominent in the
CAH-C group (11 of 19 cases) than in the CAH-B group (6 of 19 cases). However, periportal
necroinflammation, portal fibrosis, focal hepatic necrosis, regeneration and polyploid
nuclear changes were more prominent in the CAH-B group than in the CAH-C group.

In conclusion, follicular portal inflammation and severe sinusoidal lymphocytic reactions
were common histologic findings in serologically proven CAH-C when compared to
CAH-B.
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INTRODUCTION

Since the development of the sensitive ser-
ological tests for the diagnosis of hepatitis C infec-
tion, many reports have been published about the
prevalence, epidemiology and clinical characteris-
tics of acute and chronic hepatitis C'~¥. Before the
development of this sensitive method detecting
hepatitis C viral infection, non-A, non-B hepatitis
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could be diagnosed by careful history and check-
ing the surrogate hepatitis viral markers®. Alth-
ough it has been suggested that the most consis-
tent histological features of non-A, non-B hepatitis
are the formation of lymphoid follicles with ger-
minal centers in the portal tracts and steatosis in
the liver parenchyma, until now only a few reports
on the histologic findings of chronic hepatitis C
were published and characteristic histologic find-
ings of chronic hepatitis C have been not yet
determineds~*®,

The aims of this study are to analyze retrospec-
tively the histologic findings of the chronic active
hepatitis C diagnosed serologically and to deter-
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mine the presence of the characteristic differential
points between chronic active hepatitis C and
chronic active hepatitis B.

MATERIALS AND METHODS

The subject population consisted of nineteen
patients with chronic active hepatitis C (CAH-C)
and nineteen patients with chronic active hepatitis
B (CAH-B). The clinical characteristics of the sub-
jects were summarized in Table 1. Diagnosis of
chronic active hepatitis was made by peritoneos-
copic liver biopsy with the compatible clinical and
laboratory findings. Of those patients who had a
peritoneoscopic liver biopsy between January
1989 and August 1990 in the Yonsei University
Colltege of Medicine, we selected the patients
whose blood samplings were cryo-preserved and
feasible for hepatitis viral markers study. The sub-
jects were divided into two groups according to
the results of the hepatitis viral markers. One
group (CAH-C) was the 19 patients who had posi-
tive tests for Anti-HCV (EIA, Chiron Co., USA) and
negative tests for HBsAg (RIA, Abbott Co., USA).
The other group (CAH-B) was the 19 patients who
had negative tests for Anti-HCV and positive tests
for HBsAg. There were no differences in age, sex,
and liver function tests between these two groups,
but past medical history such as transfusion and
acupuncture was found more frequently in CAH-C
group (13 of 19 cases) than in CAH-B group (2 of
19 cases).

Three pathologists and two physicians revi-
ewed the pathologic slides individually, without

Table 1. Clinical Profiles of Patients with Chronic Active

Hepatitis
CAH-C CAH-B
HBsAg (+), AntiHCV (—) HBsAg (—), AntiHCV (+)
(n=19) (n=19)
Age (years) 30.8+12.4 42 2+12.0
Male/female 17/2 15/4
Past history
Alcohol 5 8
Transfusion 1 7
Acupuncture 1 6
Liver function
SGOT 91.9+81.2 74.6+61.4
SGPT 176.7+174 .9 149.5+130.9

All patients were underwent peritoneoscopic liver
biopsy

previous informations on the patients, and made
scores according to the histologic activity index
(HAl), modified from Knodell's proposal”. His-
tological features were analyzed between the
CAH-C and CAH-B groups in terms of portal in-
flammation (1. scattered, 2. diffuse, 3. follicular),
periportal necroinflammation (1. expansile, 2. stel-
late, 3. bridging, 4. precirrhotic), focal necrosis or
acidophilic body (1. 1/100x, 2. 2-3/100x, 3. 3/
100, 4. confluent), sinusoidal lymphocytic reac-
tion (0. absent, 1. mild to moderate, 2. severe),
regeneration (1. scattered, 2. diffuse cobble, 3.
follicular), polyploid nuclear change (0. absent, 1.
present), terminal hepatic vein fibrosis (0. absent,
1. perivenular or perihepatocellular), fatty change
(0. absent, 1. mild, 2. moderate, 3. severe) (Table
2).

We used the Odds ratio and p value to com-
pare the HAl between the CAH-C and CAH-B
groups. Statistical significance was determined
when the p value was below 0.05. Odds ratio,
which is a classical index used to measure the
association and strength of association between
the disease and expression, was used to clarify
arithmatically the association between the HAI and
type of viral hepatitis.

Table 2. Histologic Assessment Indices (HAI)*

Portal inflammation 0-3
Periportal necroinflammation 0-4
Portal fibrosis 0-4
Focal necrosis 0-4
Acidophilic body 0-4
Sinusoidal lymphocytic reaction 0-2
Regeneration 0-3
Polyploid nuclear change 0-1
THYV fibrosis 0-1
Fatty change 0-3

*Modification of Knodell's HAI

Table 3. Portal Inflammation

HAI CAH-C CAH-B
1 (scattered) 1(5.3) 6 (31.6)
2 (diffuse) 8 (42.1) 8 (42.1)
3 (follicular) 10 (52.6) 5 (25.3)
HAI'1, 2 vs 3

Odds ratio: CAH-C 3,11, CAH-B 0,32

p<0,05
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RESULTS
1. Portal Inflammation

The follicular portal inflammation with dense
lymphocytic infiltrates was noted in ten cases of
the CAH-C group (52.6%), whereas only in five
cases of the CAH-B group (25.3%). There were
statistically significant differences in the mor-
phologic changes of portal inflammation between
these two groups (Table 3, Fig. 1).

2. Periportal Necroinflammation

Compared with the morphologic features of
portal inflammation, periportal necroinflammation
was more prominent and severe in the CAH-B
group. Fifteen cases in the CAH-B group (78.9%)
showed multiple piecemeal or bridging necrosis,
but only five cases in the CAH-C group (26.4%)
(Table 4, Fig. 2).

Fig. 1. Histopathologic appearance of portal inflammation, scattered (HAI 1, left) and fol-

licular portal inflammation (HAI 3, right).

Fig. 2. Histopathologic appearance of periportal necro-inflammation, spill-over (HAI 1, left)
and bridging inflammation (HAI 4, right).
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- PORTAL FiBROSIS

Fig. 3. Histopathologic appearance of portal fibrosis, expansile (HAI 1, left) and precirrhotic

portal fibrosis (HAI 4, right).

Table 4. Periportal Necroinflammation

Table 5. Portal Fibrosis

HAI CAH-C CAH-B HAI CAH-C CAH-B
1 (spiii-over) 10 (52.6) 1(5.3) 1 (expansile) 5 (26.3) 0(0.0)
2 (focal piece- 4{21.1) 3 (15.8) 2 (stellate) 6 (31.6) 6 (31.6)
meal) 3 (bridging) 6 (31.6) 11 (57.9)
3 (multiple piece- 1(5.2) 7 (36.8) 4 (precirrhotic) 2 (10.5) 2 (10.5)
meal) HAI1, 2 vs 3, 4
4 (bridging) 4@.9) 8 (42.1) Odds ratio: CAH-C 0,34, CAH-B 2.98
HAL1, 2 vs 3, 4 6<0.05 o '

Odds ratio: CAH-C 0,37, CAH-B 2,73

p<0.05

3. Portal Fibrosis or Terminal Hepatic Vein Fibrosis

Higher indices of portal fibrosis, such as bridg-
ing or precirrhotic changes, were more prominent
in the CAH-B group (68.4%) than in the CAH-C
group (42.1%). Perivenular or perihepatoceliular
fibrosis was noted frequently in both groups (63.
204 in CAH-C and 78.9% in CAH-B group respec-
tively), but there was no significant difference in
the morphologic feature of terminal hepatic vein
fibrosis between these two groups (Table 5,6, Fig.
3.4,).

4. Focal Necrosis or Acidophilic Body

Focal necrosis was observed more frequently

as over three foci or confluently in the CAH-B

group (63.2%) than in the CAH-C group (31.6%),
but there was no significant difference in the

Table 6. Terminal Hepatic Vein Fibrosis

HAI CAH-C CAH-B
0 (absent) 5 (26.3) 1(5.3)
1 {perivenular) 12 (63.2) 15 (78.9)
1 (perihepatocel- 2 (10.5) 3 (15.8)

lular)
Odds ratio: CAH-C 0,63, CAH-B 1.59

Table 7. Focal necrosis or Acidophilic Body
Focal necrosis Acidophilic body
HAI CAH-C CAH-B CAH-C CAH-B
1( 1/100X) 8 (42.1) 3(15.8) 10 (52.6) 8 (42.1)
2 (2-3/100X) 5 (26.3) 4 (21.2) 7 (36.9) € (31.6)
3 (>3/100X) 4 (21.1) 5 (26.3)
4 (confluenty 2 (10.5) 0(0.0)

HAI 1,2 vs 3, 4

Odds ratio: Focal necrosis CAH-C 0.28, CHA-B 3.45
Acidophilic body CAH-C 0.33, CAH-B 3.04
p<0.05

5(26.3

) 2 (10,
7 (36.8) O

)
5)
0.0)
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Fig. 4. Histopathologic appearance of terminal he-
patic vein fibrosis, perivenular (HAI 1).

Fig. 5. Histopathologic appearance of focal necrosis
(vacant arrow) and acidophilic body (filled
arrow).

Fig. 6. Histopathologic appearance of sinusoidal lymphocytic reaction, mild to moderate
(HAI 1, left) and severe sinusoidal lymphocytic reaction (HAI 2, right).

morphologic feature of the distribution of an
acidophilic body between these two groups (Table
7, Fig. 5).

5. Sinusoidal Lymphocytic Reaction

More severe sinusoidal lymphocytic reactions
in relation to the degree of the hepatic necrosis
were noted more frequently in the CAH-C group
(57.9%) than in the CAH-B group (31.6%). Thus,
severe sinusoidal lymphocytic reaction can predict
the morphologic characteristics of CAH-C (Table
8, Fig. 6).
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Table 8. Sinusoidal Lymphocytic Reaction

HAI CAH-C CAH-B
0 (absent) 0(0.0) 1(5.2)
1 (mild/moder- 8 (42.1) 12 (63.2)
ate)
2 (severe) 1 (57.9) 6 (31.6)
HAIQ, 1vs 2

Odds ratio: CAH-C 2,92, CAH-B 0.34

p<0.05

6. Regeneration or polyploid Nuclear Change

Follicular hepatic regeneration or polyploid
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Fig. 7. Histopathologic appearance of polyploid nu-
clear change, present (HAI 1).

Fig. 8. Histopathologic appearance of fatty change,
moderate grade (HAI 2).

Table 9. Regeneration

HAI CAH-C CAH-B

1 (scattered) 6 (31.6) 0(0.0)
2 (diffuse cobble) 5 (26.3) 1(5.3)
3 (follicular) 8 (42 1) 18 (94.7)
HAI 1,2 vs 3

Odds ratio: CAH-C 0.04, CAH-B 26.1

p<0.01

Table 10. Polyploid Nuclear Change

HAI CAH-C CAH-B

0 (absent) 10 (52.6) 1(5.3)
1 (present) 9 (47.4) 18 (94.7)

Odds ratio: CAH-C 0.05, CAH-B 20.0
p<0.01

Fig. 9. The foliicular and severe portal inflammations
(above fig.) with sinusoidal lymphocytic infil
trations (below fig.) were more prominent find-
ings in chronic hepatitis C than chronic hepati-
tis B.

nuclear change was noted in 94.7% and 94.7% ot
the CAH-B group, respectively, whereas only 42.
1% and 47.4% of the CAH-C group. Both findings
were found more frequently and severely in the
CAH-B group (Table 9,10, Fig. 7).

7. Fatty Change

Fatty change could not be detected in 57.9% of
the CAH-C group and 68.4% of the CAH-8 group,
respectively. There was no significant difference in
the morphoiogic feature of fatty cange between
these two groups (Table 11, Fig. 8).

From the above findings, the follicular and
severe portal inflammation with prominent
sinusoidal lymphocytic reactions were more prom-
inent findings in chronic hepatitis C rather than
chronic hepatitis B {(Table 12, Fig. 9)
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Table 11. Fatty Change

HAI CAH-C CAH-B
0 (absent) 11 (67.9) 13 (68.4)
1, 2 {mild/moder- 6 (31.6) 6 (31.6)
ate)

3 (severe) 2 (10.5) 0(0.0)
HAI O, 1,2 vs 3

Odds ratio: CAH-C 1,58, CAH-B 0.63

Table 12. Odds Ratio of Each Index to Predict the

Diagnosis
HAI CAH-C CAH-B
Portal inflammation 3.n 0.32
Periportal necroinflammation 0.37 2.73
Portal fibrosis 0.34 2.98
Focal necrosis 0.29 3.45
Acidophilic body 0.33 3.04
Sinusoidal lymphocytic reaction 2.92 0.34
Regeneration 0.04 26 .1
Polyploid nuclear change 0.05 20.0
Terminal hepatic vein fibrosis 0.63 1.59
Fatty change 1.58 0.63
DISCUSSION

Although clinical and experimental evidence
suggesting that etiologic agents of hepatitis C are
virus-like in nature have accumulated in the last
decade, and there have been intensive efforts in
many laboratories throughout the world in the past
few years to identify and characterize the agents
responsible for this infection, no hepatitis C agents
have been identifed as an antigenic, ultrastructural
or molecular entity®. An almost 15-year quest to
identify an agent of non-A, non-B (NANB) viral
hepatitis ended in 1988 with the identification of a
RNA virus with an immunologic specificity for
transfusion associated NANB hepatitis with the
molecular biological advances® '?. Eighty percent
of patients with transfusion-associated NANB hep-
atitis and sixty percent with sporadic form, former-
ly presumptively suggested by checking surrogate
hepatitis viral markers, have detectable anti-HCV
antibody!?. Thereafter, it has been determined that
hepatitis C accounts for a substantial proportion of
acute, chronic liver diseases, and hepatocellular
carcinoma'®, Further studies to detemine the roles
of infections with hepatitis C virus to this leading
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cause of liver diseases are now underway
worldwide!®14,
Although several histological patterns have

been described in patients with acute and chronic
NANB virus infection, none of them facilitates a
definite histological diagnosis, and the criteria to
be described must be regarded as suggestive
rather than diagnostic'®. Until now, the most con-
sistent feature of NANB hepatitis has been the
formation of lymphoid follicles with germinal cen-
ters in portal tracts, but these have also been
found in some patients with chronic HBV
infections!®. Some characteristics such as
steatosis in the parenchyma, giant cells, diffuse
sinusoidal cells infiltrates and bile duct lesions
have been emphasized as more or less indicative
of NANB etiology of viral hepatitis'”. The his-
tological features of patients with sporadic NANB
hepatitis were described by Bamber et al.'® His-
tologic findings in liver biopsy covered the whole
spectrum of acute and chronic hepatitis. The nota-
ble features in these biopsies were the presence of
fatty changes and excessive cellularity of sinusoids
in relation to the degree of hepatic necrosis. The
presence of considerable fatty change, particularly
in the early weeks of acute hepatitis, was notewor-
thy because it has been regarded as unusual in
other types of acute viral hepatitis. Dienes et al.!?
studied the specimens from 57 patients with acute
or chronic hepatitis NANB and found the two types
of pathologic features. One was an eosinophilic
alternation of the hepatocyte cytoplasm associat-
ed with many eosinophilic bodies. The second
feature consisted of sinucoidal lymphocytic in-
filtrations. Both features were associated with
portal and mild periportal inflammation unrelated
to the degree of parenchymal reaction. Similar
findings were also noted in our studies such as
dense, compact portal lymphocytes infiltrations
with expansions of portal tract and severe
sinusoidal lymphocytic reactions.

The report about the histopatholgic compari-
son between 86 cases of hepatitis A and 76 cases
of NANB hepatitis published by Krager and
Christoffersen®” revealed that hepatitis A was
charcterized by more pronounced portal inflam-
mations than hepatitis NANB, but less conspicuous
parenchymal changes such as focal nerosis, Kupf-
fer cell proliferations, acidophilic bodies and bal-
looning change of hepatocytes. Steatosis occur-
red in 10% of hepatitis A compared with 26% in
hepatitis NANB. Jove et al.?" analyzed retrospec-



HISTOLOGIC STUDY OF CHRONIC ACTIVE HEPATITIS C; COMPARISON WITH CHRONIC ACTIVE HEPATITIS B

tively the clinical, morphological and evolutive
features of 60 patients with chronic hepatitis NANB
and found that there were some differences in
morphological categories between sporadic and
transfusion related cases. Takada et al.*® reported
that there are at least two or more types of acute
NANB hepatitis. In one type hepatocyte necrosis
was prominent in the periportal area (portal type),
and in the other there was no such characteristic
distribution of hepatocyte necrosis (non-portal or
diffuse type). Takase et al*? also stressed that a
histological analysis of the liver is important in
order to distingish between the types of acute
NANB hepatitis.

Recently, Patel et al.** reviewed histological
features in 24 cases of HCV antibody positive
post-transfusion hepatitis and found that the ma-
jority of these biopsies showed portal, periportat
and lobular inflammation with lymphoid follicles,
considered to be characteristic of HCV liver
disease. Govindarajan et al.?® aiso retrospectively
analyzed pathologic features of 11 liver biopsies of
chronic HCV infection. They concluded that ser-
ologically documented chronic HCV infection fre-
quently exhibited morphologic features such as
fat, sinusoidal collagen, glycogen in nuclei and
atypical ducts, which are unsual for the other type
of chronic viral hepatitis.

Beside the microscopic features described
above, the ultrastructural findings in NANB were
reported by many authors?®~2®, [n NANB hepatitis,
the liver cell nuclei are characterized by irreguiar
outlines, increased lobulization, thickening of the
nuclear membrane, condensation and margination
of the chromatin and intranuclear cytoplasmic
inclusions. The most consistently reported finding
is the presence of intranuclear aggregates. An
overview of the various ultrastructural alternations
reported in NANB hepatitis leads to the conclusion
that the search for the morphologic components
of this viral agent has not yet been completed.

Although there were no characteristic his-
tologic features peculiar to chronic hepatitis C,
dense, follicular portal lymphocytic inflammations
and expansion with sinusoidal lymphocytic reac-
tions seem to be more or less prominent histologic
findings in diagnosing hepatitis C. However, fur-
ther studies on the identification of hepatitis C
virus and its characteristic histologic features will
be continued.
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