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SUMMARY This study reports the incidence of HBsAg in a series of chronic lymphoproliferative
disorders in which a high incidence of cirrhoses had been previously observed. Twenty-three cases
were collected from the necropsy records. The type of lymphoma was reviewed in the light of the
new functional classifications of non-Hodgkin malignant lymphomas introduced by Lennert and
Lukes. The presence of HBsAg in the liver was investigated by the indirect immunofluorescence
technique. Eleven cases showed plasmocytoid features and were considered as immunocytomas.
Seven cases showed cirrhosis of the liver; six of them belonged to the immunocytoma group. Four
cases were positive for HBsAg. Three of them were found among the group combining cirrhosis and
immunocytoma. They presented the abundant nodular distribution of HBsAg typical of inactive
cirrhosis.
A parallel is drawn between the often reported association of Waldenstrom's syndrome and

cirrhosis and the association of immunocytoma and cirrhosis observed in this study. The analogy is
all the more justified since most of the lymphomas associated with Waldenstr6m's syndrome happen
to be immunocytomas. Therefore the association between HB virus infection and cirrhosis on the
one hand and chronic lymphoproliferative disorders on the other may not be purely coincidental.
A chronic antigenic stimulus such as persisting HBsAg could trigger the proliferation of a malignant
lymphoid clone.

The detection of hepatitis B antigen (HBsAg) in the
serum and the liver has greatly advanced our under-
standing of the pathogenesis of hepatitis B. An
important step was the identification by Nowoslawski
et al. (1970) of HBsAg in the hepatocytes of patients
with lymphoproliferative disorders. They were
struck by the scantiness of liver damage in these
cases and pointed out the discrepancy between the
number of infected cells and the extent of cellular
damage. The cases with stigmata ofchronic persistent
hepatitis, the severest changes observed in their
study, presented the lowest percentage of hepatocytes
harbouring HBsAg. The absence of pronounced
alterations was ascribed to a state of tolerance due to
an impaired immune system.

Morphological studies of the liver of patients with
immune deficiency have lately focused on kidney
transplant recipients (Gudat et al., 1975). Ray and
Desmet (1975) discovered that the immunofluores-
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cence technique for the detection of HBsAg can also
be applied to paraffin-embedded tissue. This tech-
nique allows retrospective investigations of necropsy
material. The finding by the same group (Ray et al.,
1976a) that HBsAg is more readily demonstrated in
the hepatocytes than in the serum obviates the lack of
serological information in older cases.

Chronic lymphoproliferative disorders remain the
most common spontaneous diseases with immune
deficiency. Since we had already found a high
incidence of liver cirrhosis in our necropsy records of
chronic lymphoproliferative disorders (Heimann,
1971a, b, c) it obviously became of interest to find out
the incidence of HBsAg in these cases. We therefore
selected for study the cases diagnosed either as
chronic lymphocytic leukaemia or as well-differen-
tiated lymphocytic lymphoma according to
Rappaport's classification (1966). We also took the
opportunity to review these cases in the light of the
new functional classifications of non-Hodgkin
lymphomas introduced by Lennert et al. (1975a, b)
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and by Lukes and Collins (1974, 1975), which have
many points in common.

Material and methods

Twenty-three cases were collected from the necropsy
files. The histology of the liver was studied in each
case by conventional -staining, including Masson's
trichrome, and by the indirect immunofluorescence
technique for HBsAg (Ray and Desmet, 1975). The
clinical notes of the cases showing positive immuno-
fluorescence were reviewed and pertinent data
recorded. As to the lymphomas sections from
lymph nodes, bone marrow, and spleen were stained
with Giemsa and periodic acid Schiff (PAS) after
diastase digestion.
Two among the innovations in the new classifica-

tions of Lennert and Lukes are particularly relevant
to this work. The first is the lumping in one single
group of chronic lymphocytic leukaemia and well
differentiated lymphocytic lymphoma, which are
considered merely as two different growth patterns of
the same neoplastic cell line. The second is the dis-
tinction in this group between a form without and a
form with plasmocytoid differentiation. The former
is called malignant lymphoma, small lymphocyte
type, by Lukes or chronic lymphocytic leukaemia
(CLL) by Lennert, whereas the latter is labelled
plasmocytoid lymphocyte type by Lukes or, more
simply, immunocytoma by Lennert. The hallmark of

immunocytomas is the presence in the nucleus or the
cytoplasmofPAS-positive, diastase-resistant globular
inclusions which yield evidence for immunoglobulin
synthesis.

Lennert found in his series that one-third of the
immunocytoma cases showed an increase of the
immunoglobulin content in the serum, which was
monoclonal in some cases. The relatively small
proportion of secreting immunocytomas is ascribed
to the fact that most of these lymphomas synthesize
immunoglobulins without being able to excrete them
in the serum. Nevertheless, in Lennert's series
immunocytomas represent the predominant group of
lymphomas associated with Waldenstr6m's macro-
globulinaemia.

Results

Four out of the 23 cases presented indirect fluor-
escence for HBsAg (Table). Case 1 was a 58-year-old
man whose leukaemia was diagnosed in 1970.
Because of anaemia and thrombocytopenia he
received repeated blood transfusions and developed
stigmata of haemosiderosis. There was no history of
previous hepatitis. He died in heart failure in 1972.
His liver showed CLL infiltration and, in addition to
iron deposition, there were discrete cellular lesions
consistent with a resolving hepatitis. Fluorescent
staining showed a spotty distribution of HBsAg in
the cytoplasm and the membranes of a few hepato-

Fig. 1 Case 1. Spotty fluorescence ofHBsAg in cytoplasm and membranes ofa few hepatocytes.
(x176)
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Table Incidence ofHBsAg in cirrhotic and non-cirrhotic cases according to the type of lymphoma

Type No. of cases Cirrhosis Non-cirrhosis

HBsAg+ HBsAg- HBsAg+ HBsAg-

Immunocytoma 11 3 3 - 5
Others (CLL + hairy cell leukaemia) 12 - 1 1 10
Total 23 3 4 1 15

W ~~~~~. _~ w -11~

Fig. 2 Cases 2, 3, 4. Nodular distribution of HBsAg. Most hepatocytes ofa cirrhotic nodule
show bright cytoplasmic fluorescence. (x 176)

cytes (Fig. 1).
Case 2, a man, was aged 76 years when he died in

1955. He was admitted for intestinal obstruction due
to lymphomatous involvement of the bowel. There
was no history of hepatitis and he had not received
any chemotherapy.
Case 3, an 83-year-old woman with no previous

history of hepatitis, was admitted to hospital in 1970
because of weakness and generalised lymphadeno-
pathies. Four years previously a kidney tumour had
been left untreated because of the patient's age.
There was a blood picture of leukaemia and a mono-
clonal peak of IgG in the serum. She had supportive
treatment only.

Case 4, a man, was aged 51 when his leukaemic
condition was diagnosed in 1955. For 9 years he was
treated with various drugs (6-mercaptopurine,
chlorambucil, triethylene melamine) together with
corticosteroids and radiotherapy. A few months
before his death in 1966 he developed jaundice,
hepatomegaly, and ascites. These were attributed to

leukaemic involvement of the portal lymph nodes. A
single serum electrophoresis performed in 1961
showed only diffuse hypogammaglobulinaemia.
The pathology in the last three cases had several

features in common. A cirrhosis was discovered
incidentally which showed only discrete signs of
aggression corresponding to a cirrhosis with little
activity (Ray et al., 1976b). The cytoplasm of the
hepatocytes presented a bright, homogeneous
fluorescence with a nodular distribution typical for
this type of cirrhosis (Fig. 2). Furthermore, the
lymphomatous infiltrates in the liver and the
lymphoid organs exhibited cells with PAS-positive,
diastase-resistant inclusions and plasmocytoid fea-
tures fulfilling the criteria of immunocytomas (Fig.
3).

In addition to these three cases there were four
other cases of cirrhosis which were negative for
HBsAg, but three ofthem were also cases ofimmuno-
cytoma. In other words, in six of the seven cases of
cirrhosis the lymphoma was an immunocytoma.
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Fig. 3 Cases 2, 3, 4. Lymphomatous cells show obvious plasmocytoid features. Two cells contain a
PAS-positive intranuclear inclusion. ( x 704)

The regrouping of the 23 lymphomas according to
the new classifications yielded 11 cases of CLL, 11 of
immunocytoma, and one of hairy cell leukaemia
(Table).

Discussion

Nowoslawski et al. (1970) found only minimal liver
damage in patients with lymphoproliferative diseases
who harboured HBsAg in their hepatocytes. This
was not the case in our series, where three out of the
four patients with HBsAg showed definite alterations
in the form of a cirrhosis-albeit a cirrhosis with
little activity. Interestingly the pattern of HBsAg
distribution was the same in the patient in case 4 who
had had long-term chemotherapy as in the patients in
cases 2 and 3 who were not treated.
At first sight these findings seem to contradict the

conclusions of Nowoslawski et al. (1970) and imply
that patients with lymphoproliferative disorders are
not inevitably tolerant to HBsAg. However, since we
have no information about the sequence between the
lymphoma and the cirrhotic process there is no proof
that the former preceded the infection with HB virus.
The high incidence of cirrhosis among the lympho-
proliferative disorders in our necropsy material has
already been reported (Heimann, 1971a, b, c). The
association between cirrhosis and lymphoprolifera-

tive disorders, especially CLL ('Lymphadenosen'), is
well known in Germany (Fischer, 1968; Fischer and
Schaefer, 1972; Vykoupil and Georgii, 1972). It has
at times been linked to the treatment (Doerr, 1956;
Bock et al., 1959) but it occurs independently of any
therapy (Heimann, 1971a, c; Vykoupil and Georgii,
1972).
A reappraisal of our series of lymphomas accord-

ing to the new functional classifications of Lennert
and Lukes showed that the majority of those asso-
ciated with a cirrhosis were in fact immunocytomas,
which, in turn, are the most common forms of
lymphomas associated with Waldenstr6m's macro-
globulinaemia (Lennert et al., 1975a, b). Interestingly,
papers on this syndrome and on gammopathies in
general have repeatedly reported cases with liver
cirrhosis. Waldenstr6m (1961) himself noticed such
instances. Whereas some authors like Hallen (1966)
remained undecided about a possible relation
between these two conditions, Eliakim et al. (1972),
in their general review of gammopathies in liver
diseases, thought that the occurrence of monoclonal
gammopathy in cirrhosis might be attributed to an
unidentified chronic antigenic stimulation.

This explanation is plausible, since we know that
antibody production to antigen derived from both the
gut and elsewhere is increased in cirrhosis, probably
because the ability of the liver to trap antigen is
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reduced (Walker, 1974). It is tempting to extend this
concept and to suggest that in certain circum-
stances continuous antigenic stimulation, such as
persisting HBsAg, could not only initiate the pro-
duction of a monoclonal gammopathy but could also
trigger the proliferation of a malignant lymphoid
clone.

In conclusion, there is some good evidence both
from the literature and from our findings that a link
exists between lymphoproliferative disorders and
cirrhosis. In all likelihood their combination,
especially in cases with abundant HBsAg, is more
than coincidental. The sequence suggested above is a
working hypothesis, and an alternative chain of
events cannot be ruled out. Prospective studies will
probably clear up this problem.
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