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Viral hepatitis and bone marrow aplasia
ATUL B. MEHTA

INTRODUCfION
Aplastic anaemia is a syndrome characterized by
peripheral blood pancytopenia in the presence of a
hypocellular bone marrow that shows no evidence of
malignant infiltration. The aetiology is diverse, and drugs
or toxins, viruses, immune mechanisms and indivi-
dual susceptibility (perhaps on the basis of genetic
mechanisms) all play a part. 1 There also seems to exist
an association between aplastic anaemia and malignant
haemopoietic disorders.? which is perhaps based on a
fundamentally damaged haemopoietic stem cell that does
not initially proliferate but undergoes disordered differen-
tiation and proliferation later in the course of the disease
possibly influenced by treatment. Further research into
the pathogenesis of marrow aplasia is hampered by a
number of factors. These include the diverse nature of the
aetiology, our inadequate understanding of the genetic
mechanisms which may predispose to marrow failure, and
the extent of damage to the stem cells by the time a patient
presents. The marrow aplasia that rarely follows viral
hepatitis is therefore an important area of study, as the
aetiological agents seem to be clearly defined.

CLINICAL FEATURES
A transient and mild depression in haemoglobin, white
cell and platelet count occurs commonly in patients with
infectious hepatitis= as it does with other viral infections.
It is occasionally more persistent in viral hepatitis.V
Epidemiological surveys in patients with aplastic anaemia
have revealed that hepatitis is an aetiological factor in
about 13% of patients." This association is particularly
important in patients from the Far East where both aplas-
tic anaemia and hepatitis are more prevalent than
elsewhere.f-? Although first reported in 1955,10 marrow
aplasia is a very rare complication of viral hepatitis, and
there are not many community-based surveys. Among
5500 hospitalized children seen over a 20-year. period
in Thessaloniki, Greece, only 4 (0.07%) developed
aplasia," an incidence similar to that reported in other
studies.l-P All the four children died, and other studies
also report high mortality rates. 7,14,15Although the aplasia
is usually complete and affects three cell lineages in the
marrow, . incomplete aplasia (such as pure red cell
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aplasia" and agranulocytosis'") have also been reported.
Sporadic cases of aplastic anaemia have been reported

following hepatitis A 18,19and hepatitis B2(}-23but the
majority appear to be a consequence of infection with the
non-A and non-B virus(es).7.15,24-28 The absence, until
recently,29,30 of a serological test for non-A, non-B
hepatitis may have caused some earlier studies" to mis-
interpret lack of evidence of hepatitis A or B infection in
patients with 'hepatitis-associated aplastic anaemia' as a
lack of association with viral hepatitis; it would appear
more likely that these patients did suffer from non-A, non-
B hepatitis. Marrow failure usually follows two to three
months after hepatitis, but longer periods (possibly
consistent with the longer incubation time of hepatitis B
or some types of non-A, non- B) have been reported.V A
history of previous transfusions or drug abuse is uncommon
in hepatitis-associated aplastic anaemia,24.25 and parenteral
transmission seems to be the source of viral infection.
However, other modes of transmission (such as the faeco-
oral route) are well recognized for non-A, non-B hepatitis
and for hepatitis E.33,34Males are considered more prone
to develop aplasia after hepatitis than females" and, it is
primarily a disorder of younger persons, with a median
age of 18 years reported in one series.F The hepatitis is
usually mild and aplasia characteristically occurs as the
hepatitis begins to improve.P

PATHOGENESIS
The pathogenesis of hepatitis virus-induced aplastic
anaemia is poorly understood and has been the subject of
some recent reviews.v=" One possibility is that the virus
has a direct cytotoxic effect on haemopoietic progenitor
cells as well as on hepatocytes. Studies on the hepatitis B
virus have been facilitated by our knowledge of the mole-
cular structure of the virus and the immunological con-
sequences of infection ..Hepatitis B DNA has been detected
in the peripheral blood myeloid cells38 and bone marrow'?
of patients with hepatitis.s'" and the virus has been
shown to inhibit both haemopoietic and lymphoid colony
growth in vitro.41If the virus were truly directly cytopathic
for haemopoietic cells one would expect a higher incidence
of aplastic anaemia after viral hepatitis. Tsakis et al.42report
a 28% (9 of 32 patients) incidence of aplastic anaemia in
patients undergoing orthotopic liver transplantation for
acute non-A, non-B hepatitis. None of the patients had
previous evidence of haematological dysfunction; there
were no other apparent causes for the marrow aplasia;
and aplastic anaemia was not seen in any other of over
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1400 patients undergoing liver transplantation for all
other indications. It would seem that successful liver
transplantation simply permitted the frequent expression
of aplastic anaemia, which is precluded by a mortality rate
of90% for fulminant non-A, non-B hepatitis. 43 Data from
other liver transplant centres do not support such a high
incidence.f

A possibility suggested by these clinical observations is
that the bone marrow damage (and possibly also a variable
proportion of the liver damage) is immunologically
mediated. A number of immunological abnormalities
have been reported among patients with hepatitis-
associated aplastic anaemia. Foon et al.28 studied 16young
male patients and found a reduction in total circulating
T lymphocyte levels, reduced T cell mitogen responses,
and decreased B lymphocyte and serum immunoglobulin
levels. The reductions in humoral immunity are in fact the
opposite of the changes that are typically seen in acute or
chronic hepatitis.P and one study'? has reported a poly-
clonal plasma cell proliferation in a patient with hepatitis-
associated aplastic anaemia. Hermann et al.45 have
established an interieukin-2-dependent T cell line from a
patient with hepatitis-associated aplastic anaemia which
has an activated suppressor cell phenotype, produces
alpha interferon in a dysregulated fashion and inhibits
haemopoietic colony growth in vitro. Kojima et at. 46

report that the peripheral blood helper:suppressor
T lymphocyte ratio was significantly lower in 5 children
with hepatitis-associated aplastic anaemia in comparison
to that in 16children with idiopathic aplasia; and 4 of the
5 children also had a sharp increase in their circulating
activated suppressor T lymphocytes which may mediate
haemopoietic suppression. 47

TREATMENT
Bone marrow damage is transient in some patients and
recovers spontaneously'< so only initial supportive
therapy with antibiotics and blood products may be
appropriate. Recent clinical observations emphasize this
aspect of management." Immunosuppressive therapy
with either anti thymocyte globulin or high-dose methyl-
prednisolonev-" has also been reported useful. Such
therapy is usually of limited value in severe aplastic
anaemia; and the prognosis for haemopoietic recovery is
poor. Treatment with androgens is probably ineffective in
patients with severe aplasia and there is a limited response
in less severe cases; it is also contraindicated in patients
with abnormal liver function.

Allogenic bone marrow transplantation for severely
affected patients appears to be the treatment of choice as
many studies have reported a successful outcome. 51-54

FUTURE DIRECTIONS
The identification of putative aetiological agents of non-A,
non-B hepatitis is likely to lead to extensive epidemiological
surveys. Serological investigations in patients with marrow
aplasia will help quantify to what extent other hepatitis
viruses contribute to its aetiology. Although virus-
induced aplasia is generally perceived to be severe, we
may learn exactly how widespread and severe the illness
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is as serologicdl tests allow the, detection of mild cases.
Co-culture experiments of the virus with haemopoietic
stem cells may lead to an insight into the pathophysiology
of aplasia. We may even know why some individuals
develop aplasia after viral hepatitis while the overwhelm-
ing majority do not. The mechanisms underlying such
susceptibility are likely to be of importance in aplastic
anaemia. Finally, the development of a protective vaccine
against non-A, non-B hepatitis may help in preventing two
important public health problems-hepatitis and aplasia-
in the Middle and Far East.
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