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Background and Aim

Hepatitis-associated aplastic anemia (HAAA) is
a variant of aplastic anemia in which aplastic
anemia follows an acute attack of hepatitis. The
marrow failure can be severe and is usually fatal if
untreated.(7), HAAA was first described in 2 case
histories in 1955, and by 1975 more than 200 cases
had been reported.(5-7), HAAA is not uncommon,
with hepatitis documented in 2 to 5 percent of
cases of aplastic anemia in the West(8,9) and 4 to 10
percent in the Far East.(10), In a Taiwanese study, a
quarter of childhood cases of aplastic anemia were
preceded by signs of hepatitis for which no cause

was clearly evident.(11), HAAA most often affects
adolescent boys and young men who present with
severe pancytopenia two to three months after an
episode of acute hepatitis. There is no known
association with blood transfusions, drugs, or
toxins, and most patients have been seronegative
for hepatitis A, B, and C.(12,13)

CASE REPORT

In this study, two children with HAAA admitted
in children’s Hospital during july 1999 to
September 2003. 

First Case 
A 10-year-old boy with history of hepatitis 3

months before admission was referred to our
hospital. At the time of admission, the total serum
bilirubin were 8.3 mg/dL (6 mg/dL direct
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There is a well-recognized relationship between aplastic anemia and viral hepatitis. Clinically apparent
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response to immunosuppressive therapy strongly suggest that immune mechanisms mediate the marrow
aplasia. The cause of the hepatitis is unknown, but it does not appear to be due to any of the known hepatitis
viruses.

In this study we present two cases of hepatitis associated aplastic anemia (HAAA) at the ages of 10-11
years old. 

They both received immunosuppressive therapy, Anti thrombocytic globulin and Cyclosporine. They
achieved a persistent clinicohematological remission.
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bilirubin), with alanine aminotransferease (ALT)
407 IU/L, aspartate aminotransferase (AST) 277
IU/L, white blood cells (WBC) 3.6 × 109 /L,
Hemoglobin 12 g/dL, and Platlet 34 × 109 /L,
respectively. Serologic tests for hepatitis A, B, C,
EBV«, and HSV«« were negative. Wilson disease
was ruled out by appropriate evaluation. ANA«««,
ASMA««««, LKM««««« were negative. With
possibility of autoimmune hepatitis, Prednisolone
(1-2 mg/kg/day) was started. The liver function
tests became normal. Following the treatment
thrombocytopenia and neutropenia remained but
depletion of hemoglobin count was not significant.
Bone marrow aspirate and biopsy were revealed
hypocellular bone marrow without malignancy
evident. Prednisolone was discontinued. The
patient was candidate for bone marrow
transplantation and HLA«««««« matching. Post
hepatitis aplastic anemia was diagnosed and
therapy was begun with Anti thrmbocytic globulin
and Cyclosporine. The WBC, platlet count and
hemoglobin remained more than 3.1×109 /L, 100×
109 /L and 9 g/dL respectively after 6 months of
treatment.

Second Case 
An 11-year-old boy with hepatitis and fever was

transferred to the Hospital 4 weeks after the onset
of flu-like symptoms.  Based on the examination,
he had not chronic liver disease. Normal
CBC«««««««, direct hyperbilirubinemia (17
mg/dL), PT««««««««(25), and ALT & AST (970
and 1200 IU/L respectively) were determined.
Various evaluations for high-grade fever such as
Malaria, Brucella, Bone Marrow Culture,
ultrasound for abdominal abscess, Endocarditis,
and stool culture had been taken and they were

negative.
Because of neutropenia and fever, antibiotic

therapy was begun and fever disappeared after 10
days of treatment. The patient developed
pancytopenia (hemoglobin, WBC count, and
platlet count were 6.6 gr/dL, 1.3 × 103, 31 × 103

respectively). Serologic tests for Hepatitis A, B, C,
HIV«««««««««, CMV««««««««««, EBV, and
AIH««««««««««« were negative except weakly
positive ASMA. Wilson criteria were absent. Bone
marrow aspiration showed hypoplastic bone
marrow. Therefore, the diagnosis of HAAA was
confirmed and treatment begun with ATG,
Cyclosporine and Prednisolone. The blood count
was within the normal range after 5 years of
continuing therapy.

DISCUSSION

Aplastic anemia complicating hepatitis is a rare
but well-documented phenomenon. The mechanisms
leading to marrow failure remains unknown.
HAAA is a severe disorder with a high mortality
(85%); the responsible agent for most cases of
HAAA has not been identified, although it is
presumed to be viral.

HAAA is often first noted as the patient is
recovering from the acute hepatic process. The
aplasia commonly runs a fulminate course, and
mortality is high. A relationship between hepatitis
and the subsequent development of aplastic
anemia has been the subject of a number of case
reports; this association was emphasized by two
major reviews in the 1970s.

During the 20-year period between 1967 and
1986, 5500 children (aged 2 months-14 years) with
viral hepatitis were hospitalized in Thessaloniki
pediatric department. In 4 children (0.07%)
hepatitis was complicated with aplastic anemia.
All 4 patients died. The mean duration of survival
after the onset of aplastic anemia was 20.9||| ¡| 24.8

«Epstein-Barr Viras
««Herpes Simplex Virus 
«««Antinuclear Antibody
«««« anti-smooth muscle antibody
««««« anti-liver, kidney, muscle antibody
««««««human leukocyte antigen
««««««« complete blood count 
««««««««prothrombine time 

«««««««««human immunodeficiency Virus
«««««««««« cytomegalovirus
««««««««««« autoimmune hepatitis 
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weeks. The results of the serologic tests,
performed in 2 patients, suggest that aplastic
anemia was associated with non-A, non-B
hepatitis agents.(31)

Pancytopenia with aplastic marrow has been
reported with increasing frequency in association
with a variety of viral illnesses, especially
infectious hepatitis. Transient, mild decrease of
peripheral blood elements is a common feature of
hepatitis, but aplasia is a rare event. Aplasia has
been reported uncommonly as a consequence of
hepatitis A and B; moreover, epidemiological
evidence suggests that these viruses are not of
major etiologic significance in inducing marrow
aplasia.(14,3), Other viral hepatitis such as hepatitic
G virus (HGV) had been postulated as the
etiologic agent, although in recent reports it has a
limited role.(15), Also, hepatitis C virus (HCV) is
infrequently observed in aplastic anemia.
However, systemic searching has failed to
implicate HCV in these cases.(1), Risk of aplastic
anemia appears to be greatest after the hepatitis of
the non-A, non-B variety.(1,2)

A number of other viruses have been implicated
in the pathogenesis of marrow failure. B-19
parvovirus, the cause of fifth disease, leads to
transient erythroid aplasia but is not known to
induce aplastic anemia, HSV-6 has caused severe
marrow aplasia subsequent to bone marrow
transplantation for other disorders. HIV infection
is frequently associated with varying degrees of
cytopenia. EBV has been implicated in the
pathogenesis of aplastic anemia.(3)

In a report of a female infant, bone marrow
aplasia was reported with neonatal giant-cell
hepatitis. It is proposed that bone marrow aplasia,
as in the adult, may represent a complication of
viral disease.(16)

Hepatitis-associated aplastic anemia is rare
entity in general, but occurs in up to 28% of
patients receiving liver transplantation for
fulminant non-A, non-B hepatitis. Although cases
have been reported in association with hepatitis A,
B, and C, most appear to be due to a non-A-B-C
virus.(18), Severe aplastic anemia developed in 9 of

31 patients who underwent liver transplantation
for non-A, non-B hepatitis but in none of 1463
patients transplanted for other indications.(19)

In a study conducted at the Hadassah University
Hospital between 1981 and 1997, seventeen of the
68 patients with aplastic anemia (25%) suffered
from hepatitis, 12 males and 5 females, ages 5 to
36 years. The mean interval between onset of
hepatitis and first indication of aplastic anemia was
62 days (range 14-225 days). The development of
aplastic anemia was unrelated to age, sex or
severity of hepatitis. Ten of the 17 patients (59%)
achieved complete ALT recovery prior to the
diagnosis of aplastic anemia. The survival rate
after BMT«with stem cells from an HLA-matched
sibling was similar to that for patients with non-
hepatitis-associated aplastic anemia.(17)

Recovery from acquired aplastic anemia
associated with hepatitis is rare. The extremely
poor prognosis of patients with HAAA has
prompted others to recommend immediate bone
marrow transplantation.(20,21), Studies involving
single centers have reported survival rates of
patients with severe aplastic anemia of up to 90
percent after transplantation with HLA-matched
bone marrow from sibling donors, with larger
studies showing survival rates of 66 percent.(22,24),
Unfortunately, long-term survival after
transplantation of HLA-matched marrow from
unrelated donors is only about half that with HLA-
matched transplants from sibling donors.(25-27),
Also, the combination of cyclophosphamide and
ATG, and prednisone is used to reduce the risk of
rejection in the patients with severe aplastic
anemia and in recipients of unrelated marrow
grafts.(2,28,29), In a Russian study, 16 patients with
aplastic anemia whom had been detected after
acute viral hepatitis received immunosuppressive
therapy. The immunosuppressive therapy
produced a response in 44% of the patients.
Therefore aplastic anemia following acute viral
hepatitis demands intensive and long term
immunosuppressive therapy with antilymphocytic

«bone marrow transplantation
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globulin, cyclosporin A, splenectomy (in some
cases) to achieve a persistent clinicohematological
remission.(30)

Bone marrow transplantation recommend for
patients, who don't response to the
immunosuppressive therapy. 

In this study, our patients had the typical features
of hepatitis-associated aplastic anemia. Both of
them had aplastic anemia one and three months
after acute hepatitis. Also, both of them were boys
and had a complete response to immunosuppressive
treatment within 6 months and 5 years,
respectively. We did not identify any specific
cause. There was no evidence of hepatitis A or B
infection and no antibody or PCR« evidence of
hepatitis C.

Our study confirms that hepatitis-associated
aplastic anemia is a distinct type of aplastic
anemia. The clinical features and, particularly, the
response to immunosuppressive therapy strongly
suggest that immune mechanisms mediate the
marrow aplasia. The cause of the hepatitis is
unknown, but it does not appear to be due to any of
the known hepatitis viruses.  In contrast to other
reports, in our study the outcome was not
invariably fatal and both patients responded well
to immunosuppressive therapy, without
exacerbation of the hepatitis.

CONCLUSION

Hepatitis-associated aplastic anemia does not
appear to be caused by any of the known hepatitis
viruses. We recommend immunosuppressive
treatment for patients who do not have an HLA-
matched related donor available for bone marrow
transplantation.
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