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ABSTRACT

Background: Acute hepatitis-associated aplasticanemia (AHAAA) is a rare clinical syndrome
characterized by the development of aplastic anemia 2-3 months following an episode of
acute hepatitis. Several immunosuppressive agents, but not mycophenolate mofetil (MMF),
and bone marrow transplantation are the standard treatment options for AHAAA.

Case Report: In this report, we present a case of a young boy with AHAAA manifesting as acute liver
failure. The etiology was type 1 autoimmune hepatitis responsive to the second-line therapeutic
combination of steroids and MMF. The liver has fully recovered, but bone marrow failure ensued.
After 4 months, Clinical and laboratory improvement occurred without the need for bone marrow
transplantation. An important aspect of this case is the full recovery of aplastic anemia without cal-
cineurin inhibitors, anti-thymocyte globulin utilization, or bone marrow transplantation.

Conclusion: Our case history supports MMF as a potentially crucial adjunctive therapy for
patients with AHAAA who poorly respond to standard procedures.
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INTRODUCTION

Acute hepatitis-associated aplastic anemia (AHAAA) presents as a rare clinical syndrome in which
aplastic anemia usually develops 2-3 months following an episode of acute hepatitis.! It is more
prevalent in adolescent boys and has a poor prognosis if left untreated.>® Despite the extensive
workup, the etiology remains unknown in the majority of patients. Presumably, aplastic anemia is
caused by immune dysregulation due to infection, which induces cytokine production and damag-
es hematopoietic stem cells.2 Immunosuppressive therapy, including corticosteroids, calcineurin
inhibitors, anti-thymocyte globulin, anti-lymphocyte globulin, and bone marrow transplantation,
is currently used to treat severe AHAAA." We present a case of a 10-year-old boy who developed
AHAAA, which was successfully treated with corticosteroids and mycophenolate mofetil (MMF).

CASE REPORT

A healthy 10-year-old boy was admitted to Pediatric Department, Division for Gastroenterology and
Hepatology, University Hospital Center Zagreb, with symptoms of jaundice and nausea. Laboratory
findings revealed elevated aminotransferases (AST 2089 U/L, ALT 3228 U/L) and conjugated hyperbil-
irubinemia (total bilirubin 391 pmol/L, conjugated fraction 302 pmol/L). The synthetic liver function
was still preserved. Infectious, toxic, ischemic, and metabolic causes of acute hepatitis were excluded.
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Figure 1. The portal tract exhibits a marked lymphocytic
infiltrate with piecemeal necrosis (arrow) and necroinflam-
matory changes throughout the lobule (hematoxylin and
eosin, original magnification x 100x).

Anti-smooth muscle antibodies were positive in two succes-
sive tests (1:20), although hypergammaglobulinemia was not
present. Typical pathological findings of acute hepatitis were
discovered on liver biopsy (Fig. 1). The course of the illness was
progressive, and the patient developed acute liver failure (INR
2.6). Therapy for autoimmune hepatitis (AIH) was started (cor-
ticosteroids 2 mg/kg and azathioprine 1 mg/kg). After con-
firming the decreased activity of the enzyme thiopurinmeth-
yltransferase (TPMT), azathioprine was replaced with MMF.
Subsequently, his synthetic liver function completely recov-
ered, and both aminotransferases and bilirubin levels returned
to normal. Severe thrombocytopenia (<20 x 10°/L), neutrope-
nia (<100 x 10%/L), and anemia were observed 6 weeks after
the initial presentation (Fig. 2). Bone marrow biopsy revealed
heterogeneous hypocellularity, with some areas showing total
aplasia and others being 30% hypocellular. The CD4/CD8 cell
ratio in peripheral blood was reduced (0.06%; normal range
0.9%-3.1%). Due to the presence of Pneumocystis carinii in
sputum and the reactivation of cytomegalovirus and varicella
zoster virus, trimethoprim-sulfamethoxazole and valganciclo-
vir were initiated along with antifungal therapy for oral candi-
diasis. Multiple platelet transfusions, as well as filgrastim, were
required. Two months after the first symptoms, the patient’s
bone marrow showed the first signs of recovery. Four months
after the initial presentation, the patient was discharged from
the hospital with normal liver function tests and normal white
and red blood cell counts, but with mild thrombocytopenia (99
x 10%/L). Three years after the initial presentation, the patient
remains well on MMF, completely recovering from AHAAA.
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Figure 2. Laboratory values of thrombocytes, leukocytes,
and absolute neutrophil count during the course treatment
and introduction of different therapy.

DISCUSSION

Our patient showed a typical clinical presentation of AHAAA, as
previously described in the literature. Hematological complica-
tions are occasionally observed in several patients with acute or
chronic liver disease* AHAAA is a distinct clinical syndrome in
which pancytopenia develops, usually 2-3 months after an ep-
isode of acute hepatitis.> The mortality rate is up to 85% when
full-blown fulminant hepatitis is followed by aplastic anemia.?
Although AlH is a relatively uncommon condition in children, the
diagnosis should be suspected whenever a typical combination of
clinical signs, symptoms, and laboratory findings are found, and
a liver biopsy should remain mandatory.®* Some of the common
causes of hepatitis, such as metabolic, hereditary cholestatic, or
drug-induced liver failure, should be excluded during the workup.

The scoring system from the International Autoimmune Hepatitis
Group from 2017 relies on four diagnostic parameters: the pres-
ence of autoantibodies, 1gG levels, histological findings, and the
absence of viral hepatitis.” Although the initial IgG levels were
not increased, anti-smooth muscle antibodies (SMA; 1:20) were
positive on two occasions. On the liver biopsy, acute hepatitis
and interface (piecemeal necrosis and lymphocytic infiltration)
hepatitis were found. There is no exclusive histological feature for
AlH, but typically, interface hepatitis is present.” In AHAAA, several
immunological abnormalities have been described. An activated
CD8+T lymphocyte could be cytotoxic to myelopoietic cells in the
bone marrow in patients with aplastic anemia, which results in a
decreased ratio of CD4/CD8 cells in peripheral blood.** Kemme
et al.® described four children with seronegative AHAAA; all had
evidence of increased systemic inflammation and immune dys-
regulation (decreased NK cell function and CD8+ T cell activation)
as well as hyperinflammation demonstrated on liver histology. Ex-
tensive marrow failure evaluation and genetic causes of immune
dysregulation were examined, where one patient had a genetic
mutation predisposing to immune-mediated disease (TNFRS-
F13B, variant c.542C>A (TAC1) previously reported in association
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with common variable immunodeficiency and autoimmunity.’
Further genetic investigations can reveal a subgroup of patients
with acute hepatitis susceptible to developing aplastic anemia.

The standard treatment for AIH in children includes corticoste-
roids and azathioprine. Second-line treatment of AlH presents cy-
closporine, MMF, and tacrolimus.® In our patient, azathioprine was
introduced immediately after transaminase levels were persistent-
ly high during the steroid treatment only. The patient’s condition
further deteriorated after azathioprine was introduced, possibly
because of decreased TPMT function, and it was switched to MMF
until the patient’s condition and laboratory results improved.

Although we found no guidelines for treating patients with
AHAAA, treatment options include immunosuppressive therapy
and bone marrow transplant.’ Osugi et al.® analyzed the outcomes
of 44 children with AHAAA who received immunosuppressive
therapy with anti-thymocyte globulin (ATG) and cyclosporine
(CsA) as a standard of care. One-third of them (31.8%) achieved a
complete response, and 38.6% achieved a partial response. Sev-
en nonresponders received bone marrow transplantation from
an HLA-matched unrelated donor, and six out of seven are alive.®
Since AHAAA is a rare condition, a limited number of allogeneic
bone marrow transplants have been done, but at the moment,
it appears to be an acceptable last treatment option for patients
with AHAAA. In the study by Kemme et al.’ three cases were treat-
ed initially with corticosteroids and tacrolimus, and one patient
with corticosteroids and azathioprine with minimal response, two
of which underwent hematopoietic stem cell transplantation, and
all of them received ATG and MMF. Often, various combinations of
immunosuppressive agents are necessary for establishing remis-
sion in AHAAA. It is hard to comprehend the role of MMF in this
case study since all the patients also received ATG.

One could argue whether the introduction of MMF when
aplastic anemia develops could provide the same benefit (pos-
sible benign course) on this rare phenomenon, as we have ob-
served in our patient. It presumably worked that way before
the development of aplastic anemia when it was initiated as a
second-line treatment for AIH type 1. We advise its implemen-
tation in patients with AHAAA who poorly respond to standard
conservative therapy as an additional treatment modality. A
few outstanding questions remain to be answered as we col-
lect new insights into this rare phenomenon.

CONCLUSION

The important aspect of our case is the full recovery of bone
marrow aplasia without using calcineurin inhibitors, ATG, or
bone marrow transplantation. The question remains wheth-
er the early introduction of MMF treatment has changed the
course of the disease. Our case history supports the argument
that MMF may be considered a potentially beneficial adjunc-
tive therapy, at least for patients with AHAAA who poorly re-
spond to standard procedures.
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