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Post-infantile giant cell hepatitis: Histological and
immunohistochemical study

S J Johnson, J Mathew, R N M MacSween, M K Bennett, A D Burt

Abstract
Aim-To determine the composition of
the inflammatory infiltrate and to check
for the presence of cytomegalovirus
(CMV) and Epstein-Barr virus (EBV) in
nine cases of post-infantile giant cell
hepatitis.
Methods-The clinical, serological,

and histological features ofthe nine cases
were reviewed. Immunohistochemistry
was used on liver biopsy specimens from
six cases to: (i) characterise the lympho-
cytic infiltrate; (ii) assess the mono-
cyte/macrophage response; (iii) detect
"activated" perisinusoidal cells; and (iv)
detect CMV and EBV antigens. Electron
microscopic examination was carried out
in two cases.
Results-Four patients had serological
features suggestive of autoimmune
chronic active hepatitis; in the other five
cases the aetiology was obscure. Two
patients presented with neurological
symptoms. Hepatitis resolved completely
in one patient; two patients showed clini-
cal improvement; and one remained
stable. Cirrhosis developed in three
patients, one ofwhom proceeded to liver
transplantation, and three patients died.
Portal inflammation was present in all
cases and lymphocytic piecemeal necro-
sis in eight cases, but intra-acinar
inflammation associated with hepatocyte
necrosis was observed in only five cases.
The inflammatory infiltrate was com-
posed predominantly of T lymphocytes;
an increase in monocyte/macrophage
cells was also observed. Mallory bodies,
often with associated neutophilic infil-
trate, were present in four cases, and
bilirubinostasis was a feature in four
cases. "Activated" perisinusoidal cells
were present, especially in relation to
areas of inflammation, necrosis, and
fibrosis. There was severe fibrosis or
cirrhosis in five cases. Paramyxoviral
nucleocapsids were not seen in the two
cases examined ultrastructurally.
Conclusions-Post-infantile giant cell
hepatitis should be viewed as a heteroge-
neous clinical and aetiological entity
encompassing cases of hepatitis with
extensive giant cell hepatocyte transfor-
mation.

(7 Clin Pathol 1994;47:1022-1027)

Multinucleate hepatocytes are common in
biopsy specimens from some neonatal and

infantile liver diseases' but are only occasion-
ally found in adults. In adults hepatitis with
extensive giant cell change2-8 has been labelled
as either "post-infantile giant cell hepatitis"
(PIGCH)25I or "syncytial giant cell hepati-
tis" .6 Some investigators have suggested that
this pattern of hepatitis is a specific entity,
possibly of paramyxoviral aetiology,6 which
has a particularly poor prognosis.2 However,
autoimmune disease,47-9 drugs'3" and a vari-
ety of other viral infections79 have also been
implicated as causes of giant cell hepatitis.

Methods
Biopsy material was available from nine
patients (table 1). Two patients presented ini-
tially with neurological symptoms; abnormal
liver function tests were subsequently found
on routine investigation. There was no known
history of transfusion or intravenous drug
misuse in any patient. All patients denied
alcohol misuse.

Liver function tests at presentation were
abnormal in all cases with raised bilirubin,
serum transaminases, and alkaline phos-
phatase activities. A blood smear from case 6
showed atypical mononuclear cells and two
patients had slight eosinophilia. Serum
autoantibodies were detected in cases 3, 4, 6,
7, 8, and 9, and immunoglobulin concentra-
tions were raised in cases 3, 4, 5, and 9.
Where results of serological investigations

were available there was no evidence of recent
infection with hepatitis A, B, or C,
cytomegalovirus (CMV), Epstein-Barr virus
(EBV), syphilis, or toxoplasmosis. In cases 5,
6, and 9 serology for paramyxoviral infection
was negative. Case 5 showed transient rises in
titres of IgM and IgG to both CMV and EBV
which were considered to be part of a poly-
clonal anamnestic response rather than evi-
dence of recent specific infection; urine
culture for CMV and the Paul Bunnell test
were negative. Two patients showed serologi-
cal evidence of recent influenza B (case 4) and
Mycoplasma pneumoniae (case 9) infections,
but there was no temporal relation with the
onset of hepatitis in either case.

Follow up information was available in all
cases and repeat histology was available in
four of these (cases 2, 5, 6, and 7). Cases 1, 2,
and 3 died in hepatic failure with evidence of
portal hypertension; of this group, case 2 had
shown a transient clinical improvement with
steroids a few months before death. Case 7
showed no substantial clinical or biochemical
response to either a combination of pred-
nisolone and azathioprine, or interferon. She
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Post-infantile giant cell hepatitis

Table 1 Clinical details of the nine patients with post-infantile giant cell hepatitis

Initial liverfunction tests Positive
Case Sexl Clinical Previous medical auto- Positive
No age presentation history Drugs B ALT ALP antibodies serology Outcome

1* F69 Jaundice, abdominal Nil of note NK t t t NK NK Died.
pain Hashimoto's

thyroiditis
found at post
mortem
examination

2* F46 Jaundice, nausea and NK NK 300 640 t None HAV IgG Died
vomiting, pale stools,
dark urine, for one
month

3* F41 Jaundice, nausea and Nil of note None 468 t t ASMA None Died
vomiting, pale stools,
pruritus, for two weeks

4* M12 Jaundice, nausea and Asthma. Recent None 109 219 NK ANF Influenza B Clinical
vomiting, for four days viral infection improvement

5 F28 Jaundice, pruritus, Behget's disease Prednisolone 45 375 570 None CMV IgM Clinical recovery
malaise, for one month with colitis and IgG; and

EBV IgM histological
and IgG resolution

6 F63 Progressive inability to Asthma None 12 155 1160 Thyroid None Clinical
walk and tingling of micro- improvement
upper limbs, for one somal
week; abnormal liver antibody
function tests

7 F34 Tiredness, joint pains, 1980-mild Norethisterone 94 AST 363 None None Developed
dark urine rheumatoid mefenamic 865 cirrhosis,

arthritis. acid transplanted
Recent travel
to Majorca

8 F76 General malaise for a few Depression Clomipramine 30 441 2500 Initially None Clinical
months; abnormal liver anti- improvement
function tests thyroid

cytoplasmic
antibody
only.
Later:
ANF and
ASMA

9 M40 Peripheral neuropathy, Asthma. Recent Salbutamol 11 488 296 ANF Mycoplasma Clinical
tiredness for a few travel to beclo- pneumoniae improvement
months; abnormal liver Europe and methasone
function tests USA

*Detailed clinical information is not available for cases 1-4.
NK = not known; B = total bilirubin (umol/l); ALT = alanine amino transferase (IU/1); AST = asparate transaminase (umol/l); ALP = alkaline phosphatase (IU/1);
ASMA = anti-smooth muscle antibody; ANF = antinuclear factor; HAV = heptaitis A virus; CMV = cytomegalovirus; EBV = Epstein-Barr virus.

developed cirrhosis with oesophageal varices
and hypersplenism necessitating splenectomy,
and underwent orthotopic liver transplanta-
tion in 1991; to date, there has been no recur-
rence of giant cell hepatitis in the donor liver.
Case 6 showed initial clinical improvement
but a repeat biopsy specimen showed
increased hepatic fibrosis. Case 4 is clinically
stable and has responded to steroids. Cases 8
and 9 were also showing clinical improvement
at the time of writing. Complete clinical
recovery occurred in case 5 and was associ-
ated with histological resolution.
On each liver biopsy or necropsy specimen,

the following histochemical stains were per-
formed: haematoxylin and eosin, periodic acid

Table 2 Antibodies used for immunohistochemistry

Antibody Source Clone Dilution

Anti-CMV antigen Dako UK CCH2 1/50
Anti-EBV antigen Dako UK CS1-4 1/50
Anti-ubiquitin Dako UK polyclonal 1/1000
Antibody to B lymphocytes Dako UK L26 (1,2,3)1/400
Antibody to T lymphocytes Dako UK UCHL1 1/400
Anti-macrophages/monocytes Dako UK KP1 1/50
Anti-a-smooth muscle actin Sigma UK IA4 1/500

Schiff (PAS), diastase-PAS, picro-Mallory,
van Gieson, Shikata's orcein, Perls's Prussian
blue stain, and Gordon and Sweets's reticulin.

Material was available for immunohisto-
chemistry from cases 1, 4, 6, 8, 9, the first
biopsy specimen from case 5, and the second
biopsy specimen from case 7. An indirect
immunoperoxidase procedure was performed
using the antibodies shown in table 2.
Sections treated with normal rabbit or mouse
serum in place of primary antibody were used
as negative controls; 3,3'-diaminobenzidine
was used as chromogen. Mallory bodies were
identified both on haematoxylin and eosin
staining and labelling with anti-ubiquitin anti-
body. 14

Features of chronic hepatitis were scored
according to the method described by
Scheuer'5 as follows: portal/periportal inflam-
mation: 0 = none or minimal; 1 = portal
inflammation; 2 = mild piecemeal necrosis;
3 = moderate piecemeal necrosis; 4 = severe
piecemeal necrosis. Acinar inflammation:
0 = none; 1 = inflammation but no necrosis;
2 = focal necrosis or acidophil bodies;
3 = severe focal cell damage; 4 = bridging
necrosis. Fibrosis/cirrhosis: 0 = none; 1 =
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Table 3 Histological characteristics of nine cases ofPIGCH

Scheuer scoringforfeatures of chronic hepatitis
(3) (b) O,)

Case (a) Mallory (b) Bilirubin- Ductular Portallpernportal Acinar Fibrosis
No Biopsy Giant cells bodies Neutrophils ostasis proliferation inflammation inflammation cirrhosis

1 + ++ - P+ C, H+ + + 2 3 3
2 first + + P, A+ C, H+ + - 3 3 3

second + + + + P, A+ C, H+ - 3 3 4
3 ++ - P+ C ++ ++ 3 4 1
4 +++ - P+ + 3 3 4
5 first + + + - C+ - 0 3 1

second + + - P+ - - 2 1 2
third + - 0 0 1

6 first ++ + P,A+ - ++ 2 1 2
second + + - - + 2 1 3

7 first + + - P, A+ C+ - 2 3 3
second + + + + P, A+ - + 3 3 4

8 ++ + P,A++ - - 2 2 2
9 ++ + 1 2 0

(a) + <1/3 of parenchymal area; ++ 1/3-2/3 of parenchymal area; +++ >2/3 of parenchymal area; (b) + infrequent; ++ frequent; - absent; P = portal; A = acinar;
C = canalicular; H = cytoplasmic (hepatocellular).

pf
1.

enlarged fibrotic portal tracts; 2 = periportal
or portal-portal septa; 3 = fibrosis with
architectural distortion; 4 = cirrhosis.
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Figure 1 Giant cell transformation of hepatocytes: note multinucleation ofmany
hepatocytes in this field (case 7) (haematoxylin and eosin).
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Figure 2 Mallory bodies (arrow) in a binucleate periportal hepatocyte (case 7)
(haematoxylin and eosin).

*, Results
The histological findings in our nine cases are
summarised in table 3. All cases showed
extensive giant cell transformation of hepato-
cytes; in most cases the giant cell change
affected more than two thirds of the
parenchyma (fig 1). Giant cell transformation
was most pronounced in periportal and
periseptal zones, although in four cases this
change was pan-acinar. The giant cells

) seemed to be limited to liver cell plates and
occasionally contained up to 15 centrally

#* elocated nuclei. Rare single mitotic figures
could be found within multinucleate cells. In
many cases degenerative cytoplasmic changes
were seen involving hepatocytes and giant
cells, particularly in periportal areas. Mallory
bodies, often within giant cells, were promi-
nent in haematoxylin and eosin stained sec-
tions of cases 2 and 7 (fig 2), but could also
occasionally be found in ubiquitin labelled
sections of cases 6, 8, and 9. Canalicular and
cytoplasmic bilirubinostasis, also involving
giant cells, was present in four cases (fig 3);

¢
z
. some of these showed mild ductular prolifera-

tion, although the bile ducts were normal in
Y all cases. Steatosis was not a major feature in

any of the biopsy specimens.
* w w.Aninflammatory infiltrate made up pre-

xf#!. dominantly of mature lymphocytes was pre-
,* /s . sent within portal tracts in all cases.
> * .Immunohistochemistry showed that this infil-

trate was composed almost exclusively of
UCHL1 positive T lymphocytes. Occasional
neutrophils, eosinophils, and L26 positive B
lymphocytes were also seen in portal tracts. In

*;| , .eight cases mild to moderate lymphocytic
'N .piecemeal necrosis was observed. Five cases

e ^ ^ .showed a prominent intra-acinar lymphocytic
inflammatory infiltrate associated with focal

es *.or bridging hepatocyte necrosis. In two cases
numerous neutrophils were observed within
the acinus; these were often seen around giant
cells containing Mallory bodies (fig 4).

"I
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Figure 3 Canalicular bilirubinostasis in a field which also contains multinucleate
hepatocytes (arrows = bile plugs) (case 2) (haematoxylin and eosin).

Figure 4 Neutrophils surrounding Mallory bodies (arrows) within a multinucleate
hepatocyte (case 2) (haematoxylin and eosin).
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Figure 5 Immunohistochemical labelling with the antibody KP1 showing increased
e rntro lv^zveneoo7nwth;vw-4;w Zho;

Increased numbers of KP1 positive mono-
cytes/macrophages were seen in four cases,
particularly in areas of parenchymal necrosis;
this increase was most striking in case 1 and
the first biopsy specimen from case 5 (fig 5).

Sections labelled with anti-a-smooth
muscle actin (a-SMA) antibody showed an
increase in "activated" perisinusoidal cell
numbers; these cells were found predomi-
nantly in areas of intra-acinar inflammation
and around foci of piecemeal necrosis and
ductular proliferation (fig 6). All cases showed
some degree of periportal fibrosis; severe
fibrosis was present in cases 1, 2, 6, and 7,
and cirrhosis in case 4; progression to cirrhosis
was evident in the second biopsy specimens
from cases 2 and 7. Perivenular and periportal
pericellular fibrosis was present in the initial
biopsy specimens from cases 5 and 7. In case 5
follow up biopsy specimens showed resolution
of the inflammatory infiltrate and hepatocyte
giant cell change, although there was minimal
residual periportal fibrosis.

Immunohistochemistry for CMV and EBV
antigens was negative in all cases. No viral
nucleocapsids were identified in the two cases
examined ultrastructurally.

Discussion
The patients described in this study formed a
heterogeneous group with respect to their
clinical and histological findings, but had in
common an unusual histological pattern of
hepatitis in which there was extensive giant
cell change of hepatocytes that involved at
least one third of the parenchymal area.

Giant hepatocytes are characteristically
found in several neonatal and infantile liver
diseases such as extrahepatic biliary atresia,
paucity of intrahepatic bile ducts, some chro-
mosomal and metabolic disorders, and vari-
ous viral infections.' 16 17 By contrast, giant
cells are rarely found in adult liver disease. In
adults multinucleate hepatocytes have been
seen after treatment with drugs such as
methotrexate, I 13 clometacin," and 6-mercap-
topurine,"2 and occasional giant cells may be
found in some cases of autoimmune chronic
active hepatitis and hepatitis C.'8 The combi-
nation of hepatitis and extensive giant cell
change in adult liver has been referred to as
"post-infantile giant cell hepatitis"257 or "syn-
cytial giant cell hepatitis".6

Giant cell transformation is a characteristic
cytopathic effect of many viruses, especially
the paramyxoviruses,'9 and this has led several
authors to suggest that PIGCH may be an
infective, possibly viral, condition. Phillips et
al6 described a series of patients with "syncytial
giant cell hepatitis" in whom ultrastructural
examination of the liver biopsy specimens
showed cytoplasmic particles resembling
paramyxovirus nucleocapsids. Injection of
liver homogenate from the index case into two
chimpanzees produced a raised paramyxoviral
antibody titre without hepatitis in one chim-
panzee but no response in the second. These
authors therefore suggested that a paramyxo-
viral infection should be considered in all
cases of syncytial giant cell hepatitis.
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"activated" penisinusoidal cells in association with intra-acinar inflammation (first biopsy
specimen, case 5).

proposed for cases of PIGCH, presuming a
common paramyxoviral aetiology.Y' This
assumption has since been challenged and
some cases of PIGGH have been attributed to
other viral infections, including hepatitis A, B
and C, and EBV.7921'2

Cases 6 and 9 initially presented with neu-
rological symptoms, and abnormal liver func-
tion tests were found incidentally on routine
screening. In case 9 investigations suggested a
mixed axonomatic sensorimotor neuropathy
but no cause was found; the neurological
symptoms partially resolved in parallel with
the biochemical improvement in the hepatitis.
In case 6 the neurological diagnosis was of a
dorsal root ganglionopathy; there was a slight
initial improvement in neurological symp-
toms, but this did not continue and a repeat
liver biopsy specimen showed that inflamma-
tion and fibrosis had persisted. To our knowl-
edge this is the first documented association
of neurological features and giant cell
hepatitis.

Serological evidence of recent infection in
our patients was found in cases 4 and 9.
Raised influenza B antibody titres were seen
in case 4 at presentation and in case 9
increased Mycoplasma pneumoniae antibody
titres were observed during follow up. In both
cases liver disease was present before the time
of infection and the infections were therefore
considered to be incidental rather than con-
tributing to the hepatitic processes. Case 5
showed transient rises in titres to CMV and
EBV as part of a hypergammaglobulinaemia
considered, on clinical grounds, to be a non-
specific polyclonal response. No serological
evidence of an infective process was found in
the other patients.

Features of autoimmunity have been
described in some cases of PIGCH.7-9 In our
series there was evidence consistent with
autoimmune chronic active hepatitis in cases
3, 4, 8, and 9. These patients had anti-smooth

muscle antibody or antinuclear factor. In
three cases (3, 4, and 9) this was associated
with hypergammaglobulinaemia (immuno-
globulin concentrations in case 8 were not
known). Histological features of chronic
active hepatitis, including portal inflammation
with piecemeal necrosis and portal fibrosis,
were seen in liver biopsy specimens from
these cases. Interestingly, thyroid autoanti-
bodies were positive in cases 6 and 8, and
Hashimoto's thyroiditis was noted in case 1 at
post mortem examination. Steroid responsive-
ness was noted in cases 4, 5, and 8, and tran-
siently in case 2.

Portal lymphocytic infiltration was present
in all our cases. In addition, lymphocytic
piecemeal necrosis was observed in eight cases
and a prominent intra-acinar lymphocytic
inflammatory infiltrate in five cases. These
lymphocytes were mostly T cell in origin. In
four cases increased numbers of KP1 positive
monocytes/macrophages were also seen, espe-
cially in areas of parenchymal necrosis. An
increase in the number of a-SMA positive
"activated" perisinusoidal cells was also
noted, especially in areas of inflammation,
necrosis, and fibrosis. Similar alterations in
monocyte/macrophage and perisinusoidal
cells have been described in other types of
chronic liver injury in man,232' and our find-
ings are also entirely consistent with the pro-
posed role of these cells in the response to
liver injury and the development of hepatic
fibrosis.

Mallory bodies were present in four cases,
frequently within the giant cells. The presence
of numerous Mallory bodies in case 2 was
probably related to prolonged cholestasis; the
cholestasis was confirmed by the finding of
copper associated protein in periportal areas
using the orcein stain. Neutrophils were a
prominent component of the inflammatory
infiltrate in five of our cases; this feature can
be explained by the fact that Mallory bodies
are chemotactic for neutrophils. Mallory bod-
ies with associated neutrophils are characteris-
tically seen in alcoholic hepatitis and
non-alcoholic steatohepatitis (NASH); in our
cases clinically relevant steatosis was absent
and there was no history of alcohol misuse or
any risk factor for NASH.
The reason for the development of multinu-

cleated hepatocytes in PIGCH is unclear but
these cells may result either from nuclear divi-
sion without cytoplasmic division or from
union of mononuclear hepatocytes. There is
ultrastructural evidence supporting both
nuclear division326 and cell fusion,9 and both
mechanisms may in fact be involved, either
alone or in combination. In infants multinu-
cleation of hepatocytes is considered to be a
relatively non-specific response of ontologi-
cally less mature hepatocytes to a variety of
insults, especially viral infections.'7 In adults
giant cell change of hepatocytes probably rep-
resents an unusual and idiosyncratic regenera-
tive response to a wide variety of hepatic
stimuli, although in some cases a cytopathic
effect, possibly virally induced, may also be a
factor.
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In our opinion the term "post-infantile
giant cell hepatitis" should be used for cases

of acute and chronic hepatitis in adults with
extensive hepatocyte multinucleation. These
cases are heterogeneous in terms of their
clinical, serological, and histological
features. A histological diagnosis is therefore
descriptive and does not establish the
aetiology in an individual case.
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