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Abstract:

We herein report a case of hepatitis-associated aplastic anemia (HAAA) that occurred after severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccination. In this patient, progressive pancytopenia ob-
served two months after acute hepatitis following the second dose of the SARS-CoV-2 vaccine indicated the
development of HAAA. Although some reports have suggested that SARS-CoV-2 vaccination may be in-
volved in the development of autoimmune diseases, no cases of HAAA developing after SARS-CoV-2 vacci-
nation have been reported. SARS-CoV-2 vaccination in children has only started relatively recently, so the
range of side effects in children has not yet been thoroughly described. Therefore, we need to strengthen sur-
veillance for symptoms of children who are vaccinated.
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Introduction

The ongoing global pandemic of coronavirus disease 2019
(COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has had a major impact across
the world, leading to the rapid development of anti-COVID-
19 mRNA vaccines. Although a detailed causality relation-
ship cannot be proven, some recent reports have suggested
that SARS-CoV-2 vaccination triggers the development of
autoimmune diseases (1-7).

Hepatitis-associated aplastic anemia (HAAA) is an ac-
quired type of aplastic anemia in which pancytopenia ap-
pears after a few months following an acute attack of hepa-
titis. This pancytopenia is lethal if left untreated.

We herein report a case of severe HAAA that developed
after the administration of the SARS-CoV-2 vaccine and dis-
cuss the relationship between the development of HAAA
and SARS-CoV-2 vaccination.

Case Report

We report the case of a 15-year-old girl with no medica-
tion history who presented with abdominal bloating and
constipation a few days after receiving the first dose of the
Pfizer-BioNTech mRNA vaccine. A week after receiving the
second dose of the same vaccine (received three weeks after
her first dose), the patient presented with jaundice.

Laboratory investigations showed serum total bilirubin 6.8
mg/dL, direct bilirubin 5.3 mg/dL, aspartate aminotrans-
ferase (AST) 844 U/L, and alanine aminotransferase (ALT)
1,021 U/L; the serum IgG level was elevated at 10.12 g/L.
Serological tests for hepatitis B, C virus, cytomegalovirus
and human immunodeficiency virus were all negative. The
test for serum immunoglobulin against Epstein-Barr virus
was positive but not indicative of virus reactivation. She had
previously received the diphtheria, tetanus, and pertussis
(DPT) combination vaccine, oral poliovirus vaccine (OPV),
Bacille Calmette-Guerin (BCG) vaccine, measles and rubella
(MR) vaccine, and Japanese encephalitis vaccine without
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Figure 1.
digestion. (A) Acute cholestatic hepatitis (arrow) of diffuse feathery hepatic corditis with celloid mac-
rophages. (B) Diffuse secondary portal inflammation consists primary of lymphocytes without eo-

sinophilia and plasmacytosis.

any adverse events. She had a history of varicella infection
and was not vaccinated against varicella or mumps.

Abdominal ultrasound showed a slightly enlarged liver
and gallbladder wall thickening with no biliary dilation (and
thrombosis). A liver biopsy showed acute intrahepatic cho-
lestasis: feathery degeneration and sporadic lymphocytic in-
flammation with frequent celloid macrophages, without
eosinophilia and plasmacytosis (Fig. 1). This pattern of liver
histology was not but conventional intrahepatic cholestasis,
showing the damage higher gravity from view of so much
frequent celloid macrophages. Here are not existed another
specific finding of lobulocentral cytolytic autoimmune hepa-
titis (AIH), nor granulomatous primary biliary cholangitis le-
sions, nor primary sclerosing cholangitis lesion nor stigma
of unicellular target or portal inflammation of hepatitis virus
infection.

Treatment was started with intravenous methylpredniso-
lone pulse therapy at 1,000 mg/day for 3 days followed by
oral prednisolone at 40 mg/day. After one month of treat-
ment, the liver enzyme levels had normalized, and symp-
toms had significantly improved (Fig. 2A). Prednisolone was
tapered over a total of four weeks and then stopped.

However, 2 months after contracting acute hepatitis, the
patient developed progressive  pancytopenia ( WBC
1.9x10°/L, hemoglobin 8.5 g/dL, platelets 19x10°/L)
(Fig. 2B). A bone marrow biopsy revealed hypocellular bone
marrow (Fig. 3A, B). The patient was diagnosed with

Histological findings of the liver biopsy, periodic acid Schiff (PAS)-stained after amylase

HAAA (1). While transfusing platelets frequently, further
worsening of parameters (WBC 0.7x10°/L, hemoglobin 7.1
g/dL, platelets 12x10°/L) was observed. Allergic transfusion
reactions to platelets included rash and respiratory symp-
toms, which were treated with antihistamines and hydrocor-
tisone sodium succinate; we have therefore begun using
washed-platelet transfusions for safety.

Discussion

Various side reactions, including the development of auto-
immune disease, have been reported following SARS-CoV-2
vaccination (2, 3). Some cases of AIH developing after
SARS-CoV-2 vaccines have been reported (4-9), as have
cases of aplastic anemia (AA) diagnosed after SARS-CoV-2
vaccines (10). However, no case of HAAA developing after
SARS-CoV-2 vaccination has been reported.

In previously reported cases of AA developing after
SARS-CoV-2 vaccines, the interval between vaccination and
symptoms was approximately three to four weeks (10).
However, in the present case, the patient developed progres-
sive pancytopenia two months after acute hepatitis, an inter-
val between vaccination and the onset that strongly supports
the reliable diagnosis of HAAA. Furthermore, telomere
shortening was not detected, nor were minor populations of
glycosylphosphatidylinositol (GPI)-anchored protein-deficient
granulocytes detected in the peripheral blood of this patient.
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Figure 2. The trends of laboratory test results. (A) Diagram showing trend of AST, ALT, (B) neu-
trophils count days after second dose of SARS-CoV-2 vaccination. AST: aspartate aminotransferase,

ALT: alanine aminotransferase, m-PSL: methylprednisolone, PSL: prednisolone
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Figure 3. Histological findings of bone marrow biopsy. (A) Hematoxylin and Eosin (H&E) staining
(x10) of bone marrow biopsy two months after contracting acute hepatitis showed lamellar bones
with fatty, and moderately hypocellular bone marrows with some cartilaginous tissue. (B) H&E stain-
ing (x20) revealed small amounts of granulocytes and histiocytic cells in the fatty bone marrow.

Moreover, no genetic mutations that might be responsible
for dyskeratosis congenita (DKC), a severe inherited bone
marrow failure syndrome, were detected (11).

HAAA is a distinct variant of acquired aplastic anemia in
which pancytopenia appears after a few months following
acute hepatitis (12). Pancytopenia is lethal if left untreated.
Although several viruses, such as hepatitis A-C, cytomega-
lovirus, Epstein-Barr virus, parvovirus B19, and echovirus,
have been associated with the onset of HAAA, the etiology
is unclear in most cases (13). To our knowledge, no report
of vaccination being considered a trigger of HAAA develop-
ment has been published.

The pathogenic mechanisms by which mRNA vaccination
triggers the development of autoimmune disease remains un-
clear. mRNA vaccination triggers potential cross-reactivity
between antibodies against the spike protein and self-
antigens and may also activate immune responses, leading to
the production of interferon I and other pro-inflammatory

cytokines and chemokines (14).

Regarding the pathogenesis of HAAA, it has been postu-
lated that cytotoxic immunity plays a prominent role in bone
marrow failure (15). Common cytotoxic T cells (CTLs) are
considered to recognize similar antigens between the liver
and bone marrow cells in the early period of hepatitis. There
are some reports that CTLs mediate the destruction of he-
matopoietic stem and progenitor cells (HSPCs) in AA (16).
Furthermore, massive clonal expansion of CTLs has been re-
ported to occur following vaccination (17). Therefore, one
hypothesis holds that auto-reactive CTLs against similar an-
tigens between the liver and HSPCs are induced by SARS-
CoV-2 vaccination. However, whether or not SARS-CoV-2
vaccination actually triggers the auto-reactive immune re-
sponses leading to the destruction of HSPCs remains un-
clear. Confirming the detailed mechanisms may require ana-
lyzing the repertoire of T cell receptors after SARS-CoV-2
vaccination.
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To our knowledge, this is the first report of HAAA devel-
oping after SARS-CoV-2 vaccination as a severe side effect
in a child. We plan to perform allogeneic hematopoietic
stem cell transplantation in this case. As it has not been long
since SARS-CoV-2 vaccination for children began in many
countries, the range of possible side effects after vaccination
in children is not yet known. We report this case to encour-
age vigilance for children who are vaccinated and to also be
alert for medium- to long-term side reactions from SARS-
CoV-2 vaccination.

Regarding the association between SARS-CoV-2 vaccina-
tion and the development of diseases caused by abnormal
autoimmune responses, more detailed investigations will be
required.
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