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A b s t r a c t

The general histopathologic changes of chronic
hepatitis and those related to the various causes are
reviewed. Consideration also is given to underlying or
associated diseases and to mixed infections in chronic
viral hepatitis. Changes occurring in exacerbations or
relapses are described. Selected histopathologic
changes are illustrated. The nomenclature is reviewed
briefly, with emphasis on separation of activity from
stage of disease.

The generally accepted definition of chronic hepatitis is
necroinflammatory disease of the liver lasting more than 6
months. Histopathologic aspects of chronic hepatitis are
herein reviewed and updated, with clinicopathologic correla-
tions. Chronic hepatitis in the liver allograft is not included.

General Histopathologic Changes of
Chronic Hepatitis

Chronic hepatitis, regardless of cause, is characterized
by several lesions, the most important of which is “interface
hepatitis” (piecemeal necrosis) ❚Image 1❚. This necroinflam-
matory change, sometimes referred to as “lymphocytic”
piecemeal necrosis, initially destroys the limiting plate of
liver cells (ie, is periportal). In the untreated patient, there is
continuous erosion of the hepatic parenchyma with closer
and closer approximation of expanded portal areas. The
necroinflammatory changes are succeeded by fibrosis.

Interface hepatitis may not involve all portal areas
equally in a given case and can affect a segment or the entire
perimeter of a portal area. It can continue unabated in the
cirrhotic liver, complicating chronic hepatitis and, thus,
contributing to the activity of the cirrhotic process.

Degenerative changes affecting liver cells in areas of
interface hepatitis include “cytoplasmic dissociation” (a
change characterized by swelling of liver cells with cyto-
plasmic rarefaction, coarse clumping of cytoplasmic
organelles, and, eventually, lysis of nuclei and cell
membranes), and apoptosis ❚Image 2❚. The latter change
results in the formation of variably sized, often rounded, frag-
ments of liver cells that are located in the liver plates or sinu-
soids (Image 1). The larger apoptotic bodies, sometimes
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containing nuclear fragments, often are referred to as
acidophilic bodies. Within the sinusoids, the apoptotic bodies
are phagocytosed and ultimately digested by Kupffer cells.
For further information on apoptosis in viral hepatitis, see
the review by Lau et al.1

There is an intimate relationship between lymphocytes
or plasma cells and liver cells in chronic hepatitis. The
degenerating hepatocytes and inflammatory cells are closely
apposed, and the lymphocytes or plasma cells often are
located in spaces of Disse, with indentation of the cytoplasm
of liver cells (peripolesis). Sometimes the hepatocyte

completely encircles a lymphocyte or plasma cell
(emperipolesis). There is loss of microvilli of the plasma
membrane of the liver cell facing the lymphocyte or plasma
cell. Hassan et al2 found that plasma cells in areas of inter-
face hepatitis in chronic hepatitis produce interleukin-1.
They suggested that interleukin-1 with other mediators might
stimulate the production of collagen by hepatocytes in these
areas. In another study, transforming growth factor-beta1 was
found to be activated in chronic hepatitis C, and was consid-
ered to contribute to hepatic fibrogenesis.3 Zylberberg et al4

found that histologic fibrosis and activity in chronic hepatitis
C correlated with levels of soluble tumor necrosis factor
receptors, particularly R75. The tumor necrosis factor
alpha–tumor necrosis factor receptor system also is activated
in the liver in chronic hepatitis B virus (HBV) infection and
is thought to have an important role in the pathogenesis of
liver damage and viral clearance.5,6

Portal inflammation often is variable in intensity and
includes infiltration by lymphocytes and plasma cells.
Lymphoid aggregates or follicles with reactive centers may
be present. They are considered typical, although not pathog-
nomonic, of chronic hepatitis C ❚Image 3❚. Immuno-
histochemical studies of these aggregates have been
performed by several groups of investigators; they are
regarded as true functional lymphoid follicles. Mosnier et al7

found that they contained activated B cells in germinal
centers surrounded by a follicular dendritic cell network. A
mantle zone of B cells surrounds the activated B cells. The
B-cell follicle in turn is surrounded by a T-cell zone.

Talc crystals may be seen in portal macrophages of
abusers of intravenous drugs. The crystals are a specific but
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❚Image 2❚ Interface hepatitis. Separated liver cells are
swollen and exhibit cytoplasmic clumping (dissociation)
(H&E, ×440).

❚Image 3❚ Lymphoid follicle in portal area in chronic hepatitis
C. Note the circumferential interface hepatitis (H&E, ×160).

❚Image 1❚ Interface hepatitis. The junction of the markedly
inflamed portal area with the hepatic parenchyma is ill-defined
or eroded. Note the apoptotic body (arrow) (H&E, ×450).
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not a sensitive marker of previous intravenous drug abuse.8,9

Such crystals are best visualized by polarizing microscopy
and show a characteristic “pastry flake” appearance on scan-
ning electron microscopy. In some addicts, the talc may be
intermingled with black birefringent granules containing tita-
nium ❚Image 4❚. The elements silicon, magnesium in the
talc, and titanium can be identified by x-ray microanalysis10

❚Figure 1❚. It is recommended that all liver biopsy sections
with chronic hepatitis be examined routinely by polarizing
microscopy inasmuch as the patient’s physician may be
unaware of previous intravenous drug abuse, or because the
patient may deny such abuse when asked.

A histopathologic feature that is highly characteristic, if
not pathognomonic of chronic hepatitis, is the isolation and
entrapment of single or groups of liver cells in the expanded
portal areas (Image 2).10 Bile duct lesions, long assumed to
be degenerative, are believed to represent diverticula; they
are considered most characteristic, although not pathogno-
monic, of chronic hepatitis C ❚Image 5❚. They were found in
one third of cases of 1 series of chronic hepatitis C and were
not associated with loss of bile ducts.11 Vyberg12 identified 3
types of hepatitis-associated bile duct lesions. The type 2
lesion is the one most frequently recognized in chronic
hepatitis. It involves bile ducts with an outer diameter of 15
to 40 µm. The abnormal ducts frequently are surrounded by a
lymphoid aggregate or follicle. Some represent preexisting
ducts undergoing degeneration with swelling, cytoplasmic
vacuolization, nuclear pyknosis or karyorrhexis, and infiltra-
tion by inflammatory cells, typically mononuclear. Kaji et
al13 found that the dendritic cells involved in the bile duct
damage in primary biliary cirrhosis differed from those in
chronic hepatitis C. Thus, interdigitating dendritic cells
frequently are seen in the early stages of primary biliary

cirrhosis, while follicular dendritic cells are observed more
frequently in chronic hepatitis C. Bile duct inflammation
has been noted to improve after interferon therapy.14

Most instances of chronic hepatitis reveal intra-acinar
necroinflammatory changes of variable severity, in addition
to periportal interface hepatitis. In the typical case, they are
focal (“spotty”) and consist mainly of apoptotic bodies of
varied size, as well as foci of necrosis with aggregates of
lymphocytes and plasma cells ❚Image 6❚. Hypertrophied
Kupffer cells that have scavenged the apoptotic bodies and
other granular debris also are present in the foci of necrosis.

Steatosis, mild to moderate, and generally macrovesic-
ular, is considered typical of chronic hepatitis C, as will be
noted later.

More severe intra-acinar injury generally is seen in exac-
erbations and relapses of chronic hepatitis. In chronic
hepatitis B, these may be spontaneous, secondary to with-
drawal of cytotoxic or immunosuppressive therapy, or associ-
ated with delta virus or HIV infection. Other than the clinical
and biochemical findings, acute exacerbations of chronic
hepatitis B are characterized by increases in serum HBV-
DNA and IgM anti–hepatitis B core antigen titers. In addition
to spontaneous exacerbations15 and relapses after interferon
therapy, there are reports of reactivation of chronic hepatitis
C after withdrawal of immunosuppressive therapy.16 Sponta-
neous flare-ups of chronic hepatitis C may be related to
heterologous (mixed) infections of hepatitis C virus
(HCV).17 In 1 study, spontaneous acute exacerbations of
chronic hepatitis C occurred in 40% of patients.15 They were
less severe than exacerbations of chronic hepatitis B
biochemically and histologically, although interface hepatitis
was observed more frequently. Exacerbations with marked
elevations of aminotransferase levels have been reported in
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❚Image 4❚ A, Birefringent talc particles in portal area of an intravenous drug abuser (×440). B, Granular black pigment in portal
area of an intravenous abuser of drugs is composed of titanium (H&E, ×450).
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several cases of ibuprofen-induced hepatotoxic effects in
chronic hepatitis C.18 Relapses of chronic autoimmune
hepatitis have been reported after treatment withdrawal,19 but
relapses also can be spontaneous.

In my experience, 1 or more of the following histopatho-
logic changes can be observed in exacerbations or relapses of
chronic hepatitis: (1) an increase in the degree of spotty
necrosis; (2) ballooning degeneration, often most severe in
zone 3, with dropout of hepatocytes and central-to-central and
central-to-portal bridging necrosis that is subsequently
followed by fibrosis ❚Image 7❚; ballooning degeneration

may be associated with variable cholestasis; in such cases
there is significant periportal cholangiolar proliferation, with
infiltration of the cholangioles by neutrophils (acute cholan-
giolitis); (3) multiacinar necrosis, followed eventually by the
formation of irregularly shaped, multiacinar scars. It is
important to emphasize that those changes are superimposed
on the chronic portal or periportal changes that characterize
chronic hepatitis.

Regeneration in chronic hepatitis typically is seen in the
form of 2-cell–thick plates (periportal or periseptal) and an
increased number of binucleated and trinucleated cells.

© American Society of Clinical Pathologists Am J Clin Pathol 2000;113:40–55     43

❚Image 5❚ Bile duct degeneration in chronic hepatitis C. The bile
duct is infiltrated by 2 lymphocytes (large arrow), and at least 2
degenerating cells have lost their nuclei (small arrow) (H&E,
×880).

❚Image 6❚ Intra-acinar focal necrosis and an apoptotic body
(arrow) in chronic hepatitis C (H&E, ×350).

❚Image 7❚ Zone 3 necrosis with bridging in patient with
autoimmune hepatitis who had a relapse (H&E, ×120).
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❚Figure 1❚ Elements identified by x-ray microanalysis of
patient’s liver depicted in Image 4B include magnesium and
silicon (talc) and titanium.
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Mitoses may be present in cases with recent exacerbations or
relapses. The usually progressive necroinflammation of piece-
meal necrosis is associated with collagenization of the spaces
of Disse and deposition of basement membrane material, a
process of “capillarization” that was described many years ago
by Schaffner and Popper.20 Central to this process is the extra-
cellular matrix (interstitial and basement membrane collagens,
glycoproteins, and proteoglycans) that is increased markedly
as a result of synthesis by stellate cells (or perisinusoidal
lipocytes) and transitional cells. Initially, the fibrosis has a
characteristic stellate or arachnoidal appearance. Capillariza-
tion of sinusoids around regenerated, 2-cell–thick plates of
liver cells leads to rosette formation. A typical rosette consists
of 4 to 6 hepatocytes, resting on a basement membrane and
fibrous tissue, that surround a small centrally located
canaliculus. Marked rosetting is thought to be more character-
istic of autoimmune than viral chronic hepatitis.

As the fibrosis progresses, portal-to-portal fibrous
bridges are formed; central-to-portal (and even central-to-
central) fibrous bridges can develop from superimposed
episodes of necrosis involving zone 3 ❚Image 8❚, and broad
areas of fibrosis can result from the healing of bouts of
multiacinar necrosis. Elastic fibers are deposited during
healing, in addition to collagen fibers; their presence can be
demonstrated by the same stains used for identification of
hepatitis B surface antigen (HBsAg) in tissue sections, viz
orcein, aldehyde fuchsin, or Victoria blue. It should be noted
that fibrosis need not be an irreversible process. Thus, the
progression rate of fibrosis can be decreased in patients with
chronic hepatitis C treated with interferon.21 Fibrosis may be
decreased in chronic hepatitis C22 or even reversed in
autoimmune hepatitis23 after successful therapy. The end

result of fibrosis in chronic hepatitis is the development of
cirrhosis, in which the necroinflammatory changes of interface
hepatitis (now periseptal) often continue unabated (“chronic
hepatitis with cirrhosis” or “cirrhosis with chronic hepatitis”).
Episodes of gastrointestinal hemorrhage can result in anoxic
(coagulative) necrosis in the cirrhotic nodules. Delta virus
superinfection of HBV cirrhosis can lead to extensive necrosis
with decompensation and liver failure.

The cirrhosis following chronic hepatitis is macro-
nodular or mixed macronodular and micronodular type.
Needless to say, large or small cell change, dysplastic
nodules (high- or low-grade), and hepatocellular carcinoma,
when present, should be noted in the histopathologic descrip-
tion and diagnosis. The definition and terminology of these
putative preneoplastic lesions should follow that recom-
mended by the International Working Party in 1995.24

Distinctive features of the various types of chronic
hepatitis are discussed further in the succeeding paragraphs.

Histopathology of Various Types of
Chronic Hepatitis

Chronic Hepatitis B (Delta Virus–Negative 
or Delta Virus–Positive)

Clearly, the specific markers of HBV infection,
demonstrable by light or electron microscopy or immuno-
histochemically, are crucial in diagnosis ❚Image 9❚.
Ground-glass cells that contain HBsAg can be identified
positively by special stains (orcein, Victoria blue, or alde-
hyde fuchsin). “Sanded” liver cell nuclei due to excess

© American Society of Clinical Pathologists44 Am J Clin Pathol 2000;113:40–55     

❚Image 8❚ Portal-to-portal bridging fibrosis in chronic
hepatitis C (H&E, ×75).

❚Image 9❚ Ground-glass cells in chronic hepatitis B
(H&E, ×450).
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hepatitis B core antigen (HBcAg) accumulation are difficult
to recognize histopathologically.25 Furthermore, similar
nuclei have been seen in delta hepatitis.26 HBsAg and
HBcAg are readily demonstrable immunohistochemically in
the cytoplasm and nuclei of liver cells, respectively, in
paraffin sections by commercially available antibodies
❚Image 10❚. Cytoplasmic and membranous expression of
HBcAg correlates with high degree with liver inflammatory
activity.27 Membranous expression of HBsAg correlates
closely with active viral replication.27 Readers interested in
the complex immunopathology of HBV should consult the
comprehensive review by Chisari and Ferrari.28

Delta antigen can be demonstrated in tissue sections
immunohistochemically; it is located mainly in nuclei of
liver cells, but there may be occasional cytoplasmic expres-
sion. In situ hybridization studies for HBV and hepatitis
delta virus (HDV) have been reviewed by Negro et al.29

Routine assays for serum HBV DNA or liver HBcAg are
more sensitive and reliable and less time consuming than in
situ hybridization of tissue HBV nucleic acids. The poly-
merase chain reaction (PCR) can be used for detection of
HBV DNA in paraffin-embedded liver tissue.

Other Superinfections or Coinfections of 
Chronic Hepatitis B

A number of viruses have been implicated in superin-
fections of patients with chronic hepatitis B. They include
hepatitis A, HDV, hepatitis C, cytomegalovirus, and HIV,
and are discussed in detail elsewhere.10 Superimposed
hepatitis A seems to have an adverse effect on the course of
chronic hepatitis B. In a critical review of the literature,
Keeffe30 found such infections to be associated with higher

peak laboratory abnormalities, more severe disease
including fulminant hepatic failure, and a higher case
fatality rate. Superinfection with HDV is associated with
acute exacerbations, a sudden worsening and a fatal
outcome, or more severe and progressive chronic liver
disease. In general, most experts agree that the degree of
degeneration and necrosis is greater in delta-positive than
in delta-negative chronic hepatitis B. The prognosis seems
to depend to some extent on the individual immune
response; it is much poorer in patients addicted to drugs
than in those who are not addicted. Occasionally, in some
patients, both hepatitis B and delta infections may clear
after delta virus superinfection.

Double infections with HBV and HCV have been
reported by several groups of investigators. The chronic
infections with the 2 viruses can be acquired simultane-
ously or at different times. Coinfection with both viruses
has been documented in at least 1 study of posttransfusion
hepatitis. An inverse relation between HBV and HCV repli-
cation was found in a study of 55 patients with double
infections by Pontisso et al.31 Liver disease activity gener-
ally was milder in patients with an active HCV infection
and inactive HBV status, suggesting that HBV replication
might be more harmful than HCV replication in that partic-
ular subgroup of patients. More recently, Zarski et al32

found that HBV DNA replication actually inhibited HCV
RNA replication in patients with chronic hepatitis B and C
but increased the severity of histologic lesions. In a study
of triple infection with HBV, HCV, and HDV, Liaw et al33

found that the disease was severe in the acute superinfec-
tion stage but that the course was relatively benign, slowly
progressive, and usually dominated by HCV. The role of
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❚Image 10❚ A, Immunohistochemical expression of hepatitis B surface antigen in cytoplasm of liver cells (×300). B, Immuno-
histochemical expression of hepatitis B core antigen in nuclei and cytoplasm of liver cells (×250).
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HCV in dual and triple hepatitis viral infections is reviewed
comprehensively by Liaw.34

Cytomegalovirus infection superimposed on HBsAg-
positive chronic hepatitis can lead to a fatal outcome.

As noted, HIV infection can result in reactivation of
hepatitis B. The influence of HIV infection on chronic
hepatitis B was studied recently in a series of 132 homosexual
male patients by Colin et al.35 These investigators found that
HIV infection was associated with higher levels of HBV repli-
cation and a greater risk for cirrhosis without increased liver
necroinflammatory activity.35 Immunohistochemically, many
more hepatitis B e antigen– and HBcAg-positive hepatocytic
nuclei are seen in HIV-positive patients, and there often is
cytoplasmic expression of HBcAg. The findings resemble
those of patients receiving immunosuppressive drugs.

Chronic Hepatitis C

Detailed studies of non-A, non-B hepatitis in hemophiliac
and other patients had accurately delineated most of the
changes now considered characteristic of chronic hepatitis C.
In 1987, Bianchi et al36 found that steatosis, sinusoidal inflam-
matory infiltrates, prominence of Kupffer cells, lymphoid
follicle formation, and bile duct epithelial changes all were
histologic features favoring chronic non-A, non-B hepatitis.
Similar observations were made by Lefkowitch and Apfel-
baum in 1989.37

Of all the lesions of chronic hepatitis C, the most charac-
teristic (although not pathognomonic) are the lymphoid aggre-
gates and follicles, bile duct damage, and steatosis, usually
macrovesicular and mild to moderate. In 1 study, steatosis
occurred more often in chronic hepatitis C than in chronic
hepatitis B (52% vs 22%; P = .03).38 While plasma cells are
present infrequently in chronic hepatitis C, they are present in
abundance in 1 subtype characterized by autoimmune
features.39 One finding is the presence of epithelioid granu-
lomas in a small percentage of cases of chronic hepatitis C; in
1 series, they were detected in 5% of cases.40 Goldin et al41

emphasized the need for ruling out other causes of granu-
lomas, which were present in 50% of their cases. In this
context, it is worth noting that granulomas in 1 case of chronic
hepatitis C were believed to be due to treatment with inter-
feron-alfa,42 but Okuno et al43 were unable to relate the
granulomas in the 4 patients they studied to therapy with
interferon-alfa. Granulomas that developed in a liver allograft
of 1 patient were attributed to HCV infection.44 Harada et al45

believe that granulomas may predict a favorable response to
interferon-alfa therapy in chronic hepatitis C. Another finding
in chronic hepatitis C is the presence of Mallory bodies in
7.1% of nonalcoholic patients with hepatitis C.46

Stainable iron in sinusoidal cells and portal tracts,47,48 an
increased hepatic iron content, and an elevated serum iron
concentration have been linked to a poor response of chronic

hepatitis C to interferon therapy. Barton et al47 suggested that
the percentage of portal areas staining for iron should be
included in the pathology report; these investigators found
that patients who responded to interferon therapy had less
than 40% portal areas positive for iron. Hemochromatosis
gene mutations (C282Y and H63D) contribute to but do not
fully explain hepatic iron accumulation in chronic hepatitis
C.49 The subject of iron and its relationship to chronic viral
hepatitis is reviewed by Bonkovsky et al.50

It must be emphasized at this juncture that the funda-
mental lesions of chronic hepatitis, as described in an earlier
section, viz the diffuse portal inflammation, interface
hepatitis, spotty necrosis and apoptosis, and the sequelae of
the necroinflammation (periportal fibrosis, bridging fibrosis,
and cirrhosis), are all an integral part of the morphologic
spectrum of chronic hepatitis C. The pathogenesis of the
hepatocellular damage in chronic hepatitis C infection is
reviewed extensively by other authors.51,52

PCR has been used to detect HCV RNA in serum
samples, liver tissue (fresh or paraffin-embedded), or both by
several groups of investigators. In 1 series, HCV was
detected by reverse transcription–PCR in paraffin-embedded
liver biopsy specimens in 60% of anti-HCV antibody-posi-
tive patients who were seronegative for HCV RNA, thus
avoiding repeated testing and delayed therapy.53 Immunohis-
tochemistry has been used successfully to detect HCV anti-
gens in fresh frozen tissue. In paraffin-embedded tissue,
however, conflicting results have been reported with the use
of the commercially available antibody TORDJI-22
(Biogenex, San Ramon, CA). One group of investigators
found it to be a very specific and fairly sensitive test for
HCV in fixed liver tissue,54 while others found it to be
nonspecific.55,56 HCV RNA has been demonstrated in liver
tissue by in situ hybridization and more recently by in situ
PCR. In all cases, the HCV antigens have been located in the
cytoplasm of liver cells.

Coinfections of HCV and HBV (with or without HDV)
already have been discussed. A high fatality rate of patients
with chronic hepatitis C superinfected with hepatitis A was
reported by Vento et al57 but could not be confirmed in
another study.58 Patients with chronic hepatitis C who also
are HIV-infected have a more progressive course toward
cirrhosis; current antiretroviral therapies have no effect on
the course of HCV infection.59

In addition to mixed viral infections, the clinical
course and histopathologic changes of chronic hepatitis C
may be influenced by other factors, such as the mode of
transmission and genotype of HCV. Thus, Gordon et al60

found that transfusion-associated chronic hepatitis C leads
to more aggressive histologic inflammatory activity than
does hepatitis secondary to intravenous drug abuse. In
reference to the HCV genotypes in the United States, the
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predominant types are 1a and 1b; these genotypes are asso-
ciated with more severe liver disease and lower rates of
response to interferon therapy than are types 2a or 2b.61

Conflicting results, however, were reported in a study that
found no correlation between HCV genotypes or subtypes,
viremia, liver test results, and histologic features.62

Hepatitis G Virus and Liver Disease

Hepatitis G virus (HGV), a recently discovered
flavivirus, has been found in the serum samples of 1.4% of
volunteer blood donors in the United States.63 It can be
transmitted by blood transfusions and is prevalent in popu-
lations with frequent parenteral exposure (intravenous drug
users, hemophiliac patients, and patients receiving
hemodialysis).63,64 It does not worsen the course of concur-
rent HCV infection.63-66 Persistent infection with HGV is
common, but it does not lead to chronic disease nor does it
affect the clinical course in patients with hepatitis A, B, or
C.67 Infection with HGV does not affect the histopathologic
severity and characteristics of chronic hepatitis C.68,69

Evidence for a possible role of HGV in fulminant hepatic
failure was presented recently.70

TT Virus and Liver Disease

The TT virus (TTV) is a recently discovered human
DNA virus common in blood donors and blood products,71,72

but it also is found in high prevalence in the general popula-
tion in the United Kingdom and Japan.72 The virus was
named TT for the initials of the patient from whom it was
recovered73 but later was mistakenly referred to as “transfu-
sion-transmitted” virus.71,74 No clear disease association was
found in 1 study of TTV infection from the United
Kingdom.74 More recently, TTV DNA was detected in acute
and chronic liver disease in Japan by Ikeda et al.73 Thus, it
was found in 29% of patients with acute hepatitis and 47%
of patients with chronic liver disease of unknown cause. In a
study from the United States, Charlton et al72 found TTV
infection to be common in patients with liver disease,
including those with cryptogenic cirrhosis and fulminant
hepatic failure. Clearly, further studies are needed to clarify
the role of TTV in acute and chronic liver diseases.

Host Factors and Interaction of Chronic Hepatitis with
Other Diseases

A variety of host factors (age and sex, genetic suscepti-
bility, major histocompatibility complex class I and class II
associations and others), which in part help to explain clin-
ical outcomes in hepatitis B or C infections, are reviewed
by Thursz and Thomas.75

The combined effects of alcoholism and infection with
HBV or HCV have interested clinical investigators for
many years. In a study of an urban population in the United

States, alcoholism was found to be associated with HCV
but not HBV.76 The increased seroprevalence of HCV in
actively drinking alcoholic patients without known risk
factors suggests that alcoholism is a predisposing factor for
HCV infection. Chronic alcoholism in patients with chronic
hepatitis C causes more severe and rapidly progressive
disease leading more frequently to cirrhosis and hepatocel-
lular carcinoma.77 In the study by Wiley et al,78 alcoholic
patients with hepatitis C infection had a 2- to 3-fold greater
risk of liver cirrhosis and decompensated liver disease than
did patients who were not alcoholic. In addition, cirrhosis
developed faster in the alcoholic patients than in the nonal-
coholic patients (50% and 10%, respectively) by the second
decade of disease. Changes that should suggest a viral
cause for chronic hepatitis in the alcoholic patient (who is
HBsAg-positive or anti-HCV–positive) include interface
hepatitis and lymphoplasmacytic portal and parenchymal
inflammation. The presence of steatohepatitis with Mallory
bodies and perivenular (“chicken wire”) fibrosis in zone 3,
in addition to the histopathologic features of chronic
hepatitis C, lend support to a combined alcoholic-HCV
cause for the chronic liver disease. Needless to say, the
serologic tests for hepatitis B and C markers and the
biochemical findings (in particular the gamma-glutamyl
transferase and the aspartate aminotransferase/alanine
aminotransferase ratio) are critical for the differential diag-
nosis. Changes resembling those of alcoholic steatohep-
atitis occasionally may be seen in patients who are obese or
diabetic patients who have nonalcoholic steatohepatitis and
chronic hepatitis C.

Chronic hepatitis in patients with genetic hemochro-
matosis is rare and almost always due to infection with
HCV or HBV. The occurrence of end-stage liver disease in
a 13-year-old boy with chronic hepatitis C and genetic
hemochromatosis suggests a synergism between the 2
diseases.79

The relationship of chronic hepatitis C in adults and
alpha1-antitrypsin deficiency is discussed later.

Porphyria cutanea tarda (PCT) is associated with a
high prevalence of HCV and HBV infection. In 1 study
from Spain, viral genomes of HCV and HBV were detected
in 65% and 40% of patients with PCT, respectively.80 In
another study from Italy, HCV antibody was detected in
100% of patients with chronic hepatitis and PCT, leading to
the conclusion that it was the main pathogenetic factor in
the liver disease in those patients.81 In a study from North
America, 56% of patients with PCT had evidence of HCV
infection.82 In that series, 73% of patients had mutations of
the HFE gene (C282Y mutations). Alcohol and estrogen use
also were important additional risk factors. The resolution
of skin lesions of PCT after interferon-alfa therapy lends
further support to a role of HCV infection in that disease.83
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Autoimmune Chronic Hepatitis

A predominance of plasma cells in portal areas and in
foci and zones of necrosis is characteristic of autoimmune
chronic hepatitis and is most helpful for distinguishing it
from chronic hepatitis C, in which the predominant cell is
the lymphocyte. However, an abundance of plasma cells
can be found in chronic hepatitis B and some cases of drug-
induced chronic hepatitis and in 1 subtype of chronic
hepatitis C,39 as noted earlier.

It is important to mention briefly that anti-HCV anti-
body has been detected in type 2 autoimmune chronic
hepatitis, which is characterized by liver-kidney-microsomal
(LKM-1) antibodies.84-87 However, anti-LKM-1 was not
observed in patients from the United States with chronic
hepatitis C, in contrast with French patients in whom the
antibody was noted in 3.7%.88 It has been suggested that
differences in the induction of anti-LKM-1 may be related
to environmental factors, host genetic factors, genomic vari-
ation in HCV, or a combination of these.88 Autoantibodies
to cytosol antigen type 1 seem to be a more specific marker
for autoimmune chronic hepatitis type 2 than are anti-LKM-
1 autoantibodies.89 Several groups of investigators have
suggested that HCV might be directly responsible for the
development of type 2 (anti-LKM-1–positive) autoimmune
chronic hepatitis in genetically predisposed persons.85,87,90 It
should be noted that a variety of autoantibodies (eg,
anti–smooth muscle and antinuclear antibodies) can occur
in chronic hepatitis C. In 1 series, they were found in 27%
of patients91 and in another series, in 66% of patients.92 Zein
et al91 determined that the antibodies were not associated
with viral genotype, clinical profile, or treatment outcome.
It should be noted that autoantibodies also are common in
chronic HBV infection and that their prevalence is uninflu-
enced by interferon-alfa.93

In 1993, the International Autoimmune Hepatitis
Group recommended replacing the term autoimmune
chronic active hepatitis with autoimmune hepatitis, inas-
much as autoimmunity implies chronicity and because the
disease may become inactive for long periods during treat-

ment-induced or spontaneous remissions.94 In the scoring
system that was devised, however, the histologic findings
were referred to as “chronic active hepatitis with piecemeal
necrosis,” with or without lobular involvement and bridging
necrosis. Rosetting of liver cells and the predominance of
plasma cells in the inflammatory infiltrate were recognized
as characteristic, although not pathognomonic, features
❚Image 11❚. I believe that the morphologic spectrum of
noncholestatic autoimmune chronic liver disease cannot
and should not be lumped into 1 rubric—autoimmune
hepatitis. My concept of the histopathologic changes of
autoimmune hepatitis, including acute and chronic changes,
is summarized in ❚Table 1❚. The degree of activity and
stage of disease also should be reflected in the diagnosis, as
is customary for other types of chronic hepatitis. The so-
called overlap syndromes listed in Table 1 will not be
discussed. Interested readers are referred to the review by
Dienes et al95 for a discussion of the histopathologic
features of these syndromes.

It is important to emphasize that autoimmune hepatitis
may have a sudden onset.96-100 In some of the reported
cases, acute changes, such as hepatocellular necrosis and
cholestasis, seem to have been superimposed on chronic
hepatitis. However, the 4 cases described by Pratt et al98

showed only zone 3 necrosis with sparing of portal areas,
and 1 of the cases reported by Herzog et al100 had massive
necrosis. Several cases on file at the Armed Forces Institute
of Pathology, Washington, DC, resembled those described
by Pratt et al98 ❚Image 12❚.

Multinucleated giant cells ❚Image 13❚ have been
reported in some cases of autoimmune hepatitis, other
disorders with autoimmune features (eg, autoimmune
hemolytic anemia in children, lupus erythematosus), and a
number of hepatotropic viral infections.101-116 The terms
postinfantile giant cell hepatitis,104 syncytial giant cell
hepatitis,107 and postinfantile giant-cell transformation in
hepatitis106 have been used to identify such cases. Phillips
et al107 described 10 patients, 4 with subacute hepatic
failure and 6 with severe chronic hepatitis. Electron
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❚Table 1❚
Histopathology of Autoimmune Hepatitis

Presentation Histopathology

Chronic Chronic hepatitis: (1) Variable interface hepatitis, portal inflammation with plasma cell predominance, and spotty intra-
acinar necrosis and apoptosis, with or without multinucleated giant hepatocytes; (2) Fibrous expansion of portal areas, 
with or without bridging fibrosis; (3) Marked fibrosis with bridging and nodule formation, ie, cirrhosis

“Overlap syndromes”: (1) Chronic hepatitis and primary sclerosing cholangitis; (2) Chronic hepatitis and primary biliary 
cirrhosis

Acute Superimposed on chronic hepatitis: (1) Marked diffuse intra-acinar necroinflammation; (2) Zone 3 necrosis, with or 
without bridging; (3) Cholestasis

Without underlying chronic hepatitis: (1) Zone 3 (submassive) necrosis; (2) Massive necrosis
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microscopy revealed structures resembling paramyxovirus
nucleocapsids, and it was suggested that the virus could be
the cause of the liver disease. Fimmel et al108 subsequently
described a case with abundant nucleocapsid-like protein
material in the cytoplasm and nuclei of hepatocytes; these
structures were similar to but distinct from those of known
Paramyxoviridae, suggesting infection with a novel related
virus. Two series have questioned the conclusions of
Phillips et al107 that postinfantile liver disease with giant
cell transformation is a single entity or that it always carries
an ominous prognosis. In the series by Devaney et al,109 the
most frequently identified association was with autoim-
mune disease. Corticosteroid therapy has led to clinical,
biochemical, and histologic improvement in some cases.112

The recurrence of syncytial giant cell hepatitis after liver
transplantation115,116 and the detection of paramyxoviral-
like particles ultrastructurally, however, suggest a transmis-
sible agent as a cause, at least of some cases.

Cryptogenic Chronic Hepatitis

This label, as well as its end stage, “cryptogenic
cirrhosis,” have been used as a “wastebasket” for chronic
necroinflammatory disease of unknown cause. Many such
cases now have been shown to be related to hepatitis C.
Thus, 18% of cases of cryptogenic chronic hepatitis studied
at the Mayo Clinic were found to be anti-HCV–positive.117

In another study from the United Kingdom, 67% of cases
of cryptogenic chronic liver disease had hepatitis C nucleo-
capsid antibodies.118 In a third study from Spain, 82% of
patients with cryptogenic chronic hepatitis were anti-
HCV–positive.119 Cases not due to hepatitis C are associ-

ated infrequently with autoantibodies, suggesting that cryp-
togenic cirrhosis is distinct from autoimmune liver
disease.120 However, in a comparative study of 12 patients
with cryptogenic hepatitis and 94 patients with autoim-
mune hepatitis, Czaja et al121 found no differences in clin-
ical expression, genetic phenotype, and corticosteroid
responsiveness between the 2 groups. They therefore
concluded that cryptogenic hepatitis may be an autoim-
mune disorder that has escaped detection by conventional
immunoserologic markers.121 It recently has been
suggested, however, that a considerable number of cases of
cryptogenic cirrhosis may be “burned out” nonalcoholic
steatohepatitis.122 Histopathologically, there are no charac-
teristic features of “true” cryptogenic hepatitis or cirrhosis;
the activity of the hepatitis and cirrhosis may be mild.120,123

Drug-Induced Chronic Hepatitis

A number of drugs have been incriminated in the causa-
tion of chronic hepatitis. They have included acetaminophen,
aspirin, amineptine, clometacin, dantrolene, diclofenac, fenofi-
brate, glafenine, isoniazid, isaxonine, lisinopril, methyldopa,
minocycline, nitrofurantoin, oxyphenisatin, papaverine, pemo-
line, perhexilene maleate, propylthiouracil, sulfonamides, ticry-
nafen, and tolazamide. While the list seems lengthy, only 1 or 2
instances have been reported with some of the drugs. Further-
more, many of the older reports antedated the discovery of
HCV, making at least some suspect. Histopathologic differ-
ences between drug-induced and other types of chronic
hepatitis (other than the specific or distinctive features of
chronic hepatitis B or C) have not been forthcoming. Some
drugs lead to a syndrome resembling type 1 autoimmune
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❚Image 11❚ A, Chronic autoimmune hepatitis. Most of the inflammatory cells in the expanded portal area and area of inter-
face hepatitis are plasma cells (H&E, ×300). B, Periportal rosette formation (periodic acid–Schiff after diastase 
digestion ×300).
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hepatitis. The topic of drug-induced chronic hepatitis was
reviewed recently by Strader and Seeff124 and Zimmerman.125

Chronic Hepatitis Associated With the Inherited
Metabolic Diseases

Chronic hepatitis has been reported in patients with
Wilson disease.126,127 It should always be considered in the
differential diagnosis of chronic hepatitis in a young person.
Helpful histopathologic clues include steatosis, glycogenated
nuclei in zone 1, cytochemically demonstrable copper accu-
mulation, presence of Mallory bodies in periportal liver cells
(in the absence of other features of cholestasis), and clusters
of oxyphil hepatocytes; these changes are in addition to the
other features that are found in all cases of chronic hepatitis
(eg, interface hepatitis, portal inflammation) regardless of the
cause. The ultrastructural changes, particularly the pleomor-
phism of mitochondria and widening of their intercristal
spaces, are considered pathognomonic of Wilson disease.

Chronic hepatitis, reported in heterozygotes (MZ pheno-
type) with alpha1-antitrypsin deficiency by Hodges et al128

some 18 years ago, has not been confirmed by others. Propst
et al129,130 and others131,132 found that most instances of
chronic hepatitis in adults with homozygous and heterozy-
gous alpha1-antitrypsin deficiency were related to hepa-
totropic viruses (80% had HCV infection) or other risk
factors (eg, autoimmune hepatitis).

Terminology of Chronic Hepatitis

All authorities have called for abandoning the widely
used division of chronic hepatitis into chronic persistent

hepatitis, chronic active hepatitis, chronic aggressive
hepatitis, and chronic lobular hepatitis and using 1 designa-
tion for chronic necroinflammatory disease—chronic
hepatitis—with varying degrees of activity and emphasizing
the cause.10,133-135 The need for reassessment of the previous
classifications is borne of the extensive experience gained
from morphologic studies of all types of chronic hepatitis, in
particular hepatitis C, the availability of new drugs (such as
interferon, ribavirin, and lamivudine) for treatment of
chronic viral hepatitis, and the long-term follow-up studies
that have shown discordance between the prognosis and the
histologic subtype of chronic necroinflammatory disease of
the liver. The histopathologic features can change from
active to inactive and vice versa depending on the natural
course of the disease (quiescent phase vs reactivation or
relapse), host factors, therapy, superinfection with other viral
agents, underlying genetic diseases (eg, alpha1-antitrypsin
deficiency), or modifying disorders (eg, alcoholism).

Liver Biopsy Interpretation and
Diagnosis of Chronic Hepatitis

After review of a liver biopsy specimen from a patient
with a clinical diagnosis of chronic hepatitis, the patholo-
gist should provide the clinician with the following infor-
mation: (1) confirmation of the diagnosis of chronic
hepatitis; (2) an indication of the degree of activity of the
chronic hepatitis ❚Table 2❚; (3) an etiologic diagnosis
based on the results of serologic tests, routine and histo-
chemical stains, and immunohistochemical stains; (4) the
stage of the disease, ie, presence or absence of fibrosis (and
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❚Image 12❚ Zone 3 necrosis in acute autoimmune hepatitis
(H&E, ×170).

❚Image 13❚ Multinucleated giant cells in chronic autoim-
mune hepatitis (H&E, ×300).
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its distribution and degree) or cirrhosis ❚Table 3❚; (5) a
description of other lesions that may be present, eg, alco-
holic liver disease, hemosiderosis, granulomas, or, in a
cirrhotic liver, the presence of superimposed ischemic
necrosis (“anoxic pseudolobular necrosis”); and (6) a
description of any putative preneoplastic lesions, such as
large or small cell changes or dysplastic nodules (low- or
high-grade), or the presence and degree of differentiation of
hepatocellular carcinoma. A major role of histopathologic
evaluation during the last few years has been assessment
of the efficacy of therapy by comparison of pretreatment
with posttreatment liver biopsy specimens. A semiquan-
titative histologic activity index (“Knodell score”) has
been used widely for that purpose,136 but other scoring
systems also have been used.137,138 Tables 2 and 3 also
could be used as the basis for a simple grading system
similar to that of Scheuer.133

Summary and Conclusions

Chronic hepatitis is defined as necroinflammatory
disease of the liver lasting longer than 6 months. It usually is
the result of chronic infection with the hepatotropic
viruses—HCV, HBV, or HDV—but may be autoimmune or
drug-induced. All types of chronic hepatitis are characterized
by periportal interface hepatitis (piecemeal necrosis). Addi-
tional distinctive or pathognomonic features, depending on

the cause, are discussed briefly in this review.
Chronic hepatitis C is characterized by variable portal,

predominantly lymphocytic, inflammation (often with
lymphoid aggregates or follicles), bile duct degenerative
changes (without significant bile duct loss), scattered focal
necrosis and apoptosis, and mild to moderate steatosis.
Hemosiderin in portal areas, noncaseating granulomas, and
Mallory bodies are present in some cases. Hepatitis G infec-
tion does not affect the course or histopathologic changes of
chronic hepatitis C.

Chronic hepatitis B reveals variable portal inflammation
(lymphoplasmacytic), scattered focal necrosis and apoptosis,
and ground-glass hepatocytes (which can be identified by
orcein or Victoria blue stains). HBsAg and HBcAg are
expressed in different patterns immunohistochemically. Exac-
erbations and relapses are characterized further by more
severe necroinflammatory injury, sometimes with bridging or
multiacinar necrosis.

Chronic delta hepatitis is indistinguishable histopatho-
logically from chronic hepatitis B, except for ground-glass
cells that express cytoplasmic HBsAg (but not nuclear
HBcAg) immunohistochemically. Delta virus antigen can be
immunostained in the nuclei of liver cells.

The histopathologic features and the course of chronic
viral hepatitis can be affected adversely by 1 or more coexis-
tent conditions or diseases, such as multiple viral infections,
AIDS, alcoholism, and porphyria cutanea tarda.

Autoimmune (chronic) hepatitis has no pathognomonic
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❚Table 2❚
Degree of Activity in Chronic Hepatitis

Lesions and Degree of Injury

Portal Area Bridging and/or
Category Inflammation Piecemeal Necrosis Spotty Necrosis Multiacinar Necrosis

Mild Mild, patchy Absent or mild Mild Absent
Moderate Moderate Moderate Moderate Absent
Marked Marked Marked Marked Absent
Very marked Marked Marked Marked Present

❚Table 3❚
Degree of Fibrosis in Chronic Hepatitis

Component Lesions

Fibrous Expansion Bridging With Nodules 
Category of Portal Areas Bridging Fibrosis* (Cirrhosis)

Mild Absent or mild Absent Absent
Moderate Moderate Absent† Absent
Marked Marked Marked Absent‡

Very Marked Marked Marked Present

* Bridging can be portal to portal, portal to zone 3 (central), or zone 3 to zone 3.
† Occasional bridging may be present.
‡ Occasional nodule may be present (“incomplete cirrhosis”).
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histopathologic features, but periportal rosette formation and
a predominance of plasma cells in portal and periportal areas
are typical. A sudden onset with zone 3 necrosis, as well as
exacerbations or relapses also characterized by zone 3
bridging necrosis or multiacinar necrosis, may occur. One
variant is associated with giant cell transformation. Crypto-
genic chronic hepatitis, thought by some authorities to be
autoimmune hepatitis with negative serum autoantibodies,
has no distinctive morphologic features.

Drug-induced chronic hepatitis is indistinguishable from
chronic autoimmune or other types of chronic hepatitis. The
diagnosis must be based on the drug history, clinical features,
and negative serologic viral or autoantibody markers.

The only important, albeit rare, metabolic cause of
chronic hepatitis is Wilson disease. It should be ruled out in
all cases of chronic hepatitis in children or young adults.
Some histopathologic features that may be helpful for the
differential diagnosis include the presence of steatosis, glyco-
genated nuclei, foci of oncocytic hepatocytes, and histochem-
ical demonstration of copper and copper-binding protein.

Progression of chronic hepatitis is associated with
fibrous expansion of portal areas, portal-to-portal or portal-to-
central bridging, and nodule formation with incomplete or
complete cirrhosis. Putative preneoplastic lesions in the
cirrhotic liver include large or small cell change (liver cell
dysplasia) and dysplastic nodules (low- or high-grade). Hepa-
tocellular carcinoma typically develops in a cirrhotic liver, in
particular that complicating chronic hepatitis C or B.

The diagnosis of chronic hepatitis should include the
cause, the degree of activity, the stage of disease (degree and
extent of fibrosis and presence of cirrhosis), and the presence
of any putative preneoplastic or neoplastic lesions. Associated
lesions or diseases, eg, steatohepatitis, alcoholic or nonalco-
holic, should be coded separately.

From the Department of Hepatic and Gastrointestinal Pathology,
Armed Forces Institute of Pathology, Washington, DC.
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