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Abstract 

Hepatitis-associated aplastic anemia is a rare syndrome in which bone marrow failure occurs 

within weeks to 1 year after attack of acute hepatitis. Studies suggest that cytotoxic T lympho-

cytes play a central role in bone marrow destruction, but the exact etiology remains unknown. 

Bone marrow transplantation or immunosuppressive therapy are primary curative options. We 

present a case of a young male who was admitted to the Department of Gastroenterology and 

Hepatology for acute hepatitis of an unknown cause. Liver biopsy revealed extensive inflam-

matory process with hepatocyte necrosis. Forty days later, new onset pancytopenia was iden-

tified. Bone marrow biopsy showed severe hypocellularity, and he was diagnosed with severe 

hepatitis-associated aplastic anemia. Treatment with cyclosporine was initiated, but with inad-

equate response, and pretransplant evaluation was started. Due to severe neutropenia, follow-

ing alveotomy procedure, the patient developed deep neck infection with consequent airway 

obstruction. Despite urgent treatment, his condition deteriorated to sepsis with lethal out-

come. © 2020 The Author(s) 
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Background 

Hepatitis-associated aplastic anemia (HAAA) is a rare syndrome in which bone marrow 
(BM) failure occurs after an episode of acute hepatitis (AH). Hepatitis may be self-limiting, 
mild or severe, sometimes even fulminant, leading to urgent liver transplantation. HAAA ac-
counts for 5% of acquired aplastic anemias (AA), whose incidence in Europe is estimated to 
be 2–3 cases per million inhabitants per year [1–4]. It usually affects children and young males 
within weeks to one year after attack of AH, frequently in the phase of liver function improve-
ment [5]. The presumed cause of hepatitis is still unknown. HAAA is fatal if untreated, mostly 
due to serious bacterial infections, catalyzed by severe neutropenia. 

Case Presentation 

A 29-year-old male was admitted to the Department of Gastroenterology and Hepatology 
for acute liver injury. He was previously healthy, except for treatment for megaloblastic ane-
mia for 2 years. Patient presented with malaise, headache, and muscle pain, with high trans-
aminase and bilirubin levels (TBIL 324, AST 2,086, ALT 3,382), and coagulopathy (INR 1.42). 
He showed no signs of encephalopathy. 

A wide spectrum of diagnostic procedures was conducted with exclusion of viral, autoim-
mune, and metabolic liver diseases. He reported drinking alcohol only on occasions and de-
nied any illicit drug usage or exposure to any medications or toxins. Liver biopsy revealed an 
extensive inflammatory process involving both lobules and portal spaces with lytic and con-
fluent hepatocyte necrosis, with no signs of fibrosis (Fig. 1). Corticosteroid treatment was 
initiated. 

On day 41, new onset pancytopenia was identified (RBC 4.23 × 1012/L, WBC 2.99 × 109/L, 
PLT 20 × 109/L). At that time, his liver biochemical parameters showed persistent decrease 
and the corticosteroid treatment was continued (Fig. 2). On day 85, BM biopsy was performed 
and showed mild hypocellularity. 

Since the pancytopenia progressed, BM biopsy was repeated on day 115 and revealed 
severe hypocellularity of 10%, with no megakaryopoiesis (Fig. 3). BM immunophenotyping 
revealed dominance of T lymphocytes (77%) with a high proportion of CD4 (31%) and CD8 
cells (41%). Peripheral blood immunophenotyping also confirmed a high proportion of T cells 
(94%), with the CD4/CD8 ratio on the lower limit (1.2). The cytogenetic study showed normal 
karyotype. Paroxysmal nocturnal hemoglobinuria clone was excluded. He met all criteria for 
the diagnosis of severe HAAA (BM cellularity 10%, WBC 2.5 × 109/L, Ne 0.40 × 109/L, PLT 18 
× 109/L, reticulocytes 16.7 × 109/L). On the same day, treatment with cyclosporine (Cys) (2.5–
3 mg/kg twice daily, adjusting trough levels to 200–400 ng/mL) was initiated. He was imme-
diately sent to the Bone Marrow Transplant Center, where it was decided to continue Cys 
treatment with regular assessment of the therapy response. He was further treated as an out-
patient of both our Clinical Center and the Transplant Center, dependent on platelet transfu-
sions two times a week. In that period, he was hospitalized several times for ulcerative gin-
givostomatitis, severe thrombocytopenia, febrile neutropenia, polyarthralgias, and maculo-
papular rash. Response on Cys treatment was inadequate, with persistent pancytopenia. Pre-
transplant evaluation for bone marrow transplantation (BMT) from a HLA-matched sibling 
(sister) was initiated. 

Three months after initiation of Cys, he was admitted for febrile granulocytopenia and 
pain in the oral cavity due to gingival ulcerations. Microbiological analysis of throat swab 
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revealed Enterococcus faecalis in low number of copies. He was treated with antibiotics, anti-
fungal and antiviral prophylaxis, and adequate oral hygiene. Oral surgeon was consulted and 
alveotomy of the 8th teeth of mandible on the right side was performed because of impacted 
teeth with pericoronitis. The procedure went without complications. His condition began to 
improve, the inflammatory parameters decreased, and oral nutrition was introduced. Two 
weeks later, his clinical condition began to deteriorate again, with swelling and pain on the 
right side of the face. The suspicion on the peritonsillar abscess was raised, and the otorhino-
laryngologist performed surgical incision and evacuation. Three days later, there was evident 
progression in the swelling of the face and neck, the patient was highly febrile, with swallow-
ing and breathing difficulties. 

Emergency MSCT revealed an abscess collection 4.2 cm × 2.3 cm in the area of the 
retromolar trigone, with edema of oropharyngeal, parapharyngeal, and retropharyngeal soft 
tissues. Comprehensive edema of subcutaneous soft tissues of neck with the thickening of 
platysma was also described (Fig. 4). Urgent tracheotomy with neck incision and evacuation 
was performed. His treatment with wide spectrum antibiotics, antifungals, granulocyte stim-
ulating factors, and transfusions of platelets and erythrocytes was continued. Despite all 
measures he died due to sepsis with development of disseminated intravascular coagulation, 
4 months after the diagnosis of HAAA. 

Discussion 

Severe AA is defined according to the Camitta criteria: BM cellularity <25% together with 
two of the following criteria: neutrophils <0.5 × 109/L, platelets <20 × 109/L, and reticulocytes 
<20 × 109/L [6]. 

HAAA is a rare form of AA, occurring after attack of AH. Although it may follow viral in-
fections such as HIV, hepatitis A, B, C, G, EBV, CMV, parvo B19, echovirus, and transfusion 
transmitted virus, the majority of cases are seronegative for hepatotropic viruses [1, 5, 7, 8]. 
Studies report a viral etiology in only 6% of cases [1]. HAAA was also described in connection 
with toxic liver injury [9] and is reported in patients who underwent orthotopic liver trans-
plantation for nonviral hepatitis [10]. Our patient developed severe AA after an episode of 
seronegative AH, in the phase of liver function improvement. 

According to the immunopathogenesis of HAAA, studies suggest an antigen-driven T cell 
expansion, with the initial target organ being the liver [11]. Infiltration of clonal and nonclonal 
T cells, presenting as skewed T cell repertoire, occurs both in liver and in the blood at the time 
of BM failure [11]. Common cytotoxic T lymphocytes (CTL) recognize similar target antigens 
in BM cells as in liver in the early period, and then selective clonal expansion of CTL that are 
highly tropic to BM occurs, with subsequent destruction of BM cells at later stages [12]. CTL 
produce IFN-γ, which itself and by activation of cytokine cascade leads to cell apoptosis and 
necrosis, ultimately inhibiting hematopoiesis [7]. This is confirmed by immunohistochemical 
staining of liver specimens, revealing accumulation of CTL in HAAA patients, as well as in-
creased proportion of HLA DR-positive CD8 cells (which are considered to be activated CTL) 
and decreased CD4/CD8 ratio in their peripheral blood [5, 7, 13]. CD8-expressing Kupffer cells 
may be important mediators of HAAA [14]. Response to immunosuppressive therapy (IST) 
has been proven by replacement of broad skewing pattern of T cell distribution to normal [11, 
12]. Our patient had plentiful T lymphocyte infiltrate both in liver and BM specimen, as well 
as in peripheral blood, with low normal CD4/CD8 ratio. 
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HAAA is always fatal without treatment. The first-line therapy is allogenic BMT from an 
HLA-matched sibling [7]. According to studies, the mean survival after BMT is 82–86% at 5 
years and 70% at 10 years [1, 7, 15]. IST is reserved for patients without an HLA-matched 
sibling donor and includes antithymocyte globulin (ATG), antilymphocyte globulin, Cys, and 
cyclophosphamide [5, 16–18]. Combination of Cys and ATG together with growth factors is 
the treatment of choice. The mean response rate with intensive combined IST is 70–80% [5, 
17, 18], with predicted 10-year survival of 69–88% [1, 18]. According to Locasciulli et al. [1], 
the strongest negative predictors of survival are age over 20 years and delayed treatment. 
Patients with very severe HAAA (<0.2 × 109/L) take longer to respond to therapy [18]. It is 
recommended not to delay IST despite potential hepatotoxic effects of Cys and ATG, which 
may even improve liver function by suppression of T lymphocytes [7, 18]. For patients not 
responding on IST, BMT from HLA-matched unrelated donor is an option [1, 7]. Prophylactic 
therapy for CMV is recommended due to risk of interstitial pneumonitis [18]. In HBsAg- or 
anti-HBc-positive patients, antiviral prophylaxis with lamivudine, telbivudine, or entecavir is 
advocated [7]. The most common causes of death are severe infections and intracranial hem-
orrhage [13, 15, 18]. 

The treatment of our patient was started with Cys due to severe HAAA at the time of di-
agnosis. He was immediately sent to the Bone Marrow Transplant Center, where it was de-
cided to continue Cys and to consider other treatment options depending on the response. 
Three months later, at the time when the pretransplant evaluation of our patient and the do-
nor was ongoing, he was admitted for febrile neutropenia. He developed retromolar trigone 
abscess with the infection spreading to deep neck tissues, leading to airway obstruction. Deep 
neck infections (DNI) are defined as infections in the potential spaces and the fascial planes of 
the neck [19]. Odontogenic infections are the most common cause of DNI, responsible for 70% 
of cases in adults, and it is assumed that the port of entry in our patient was the dental proce-
dure performed 2 weeks earlier [20]. Risk factors for DNI development are immunosuppres-
sion, low socioeconomic status, and comorbidities, while the main isolated pathogens are 
Staphylococci, Streptococci, and Enterococci species [20]. Most frequent complications are 
airway obstruction, descending necrotizing mediastinitis, Lemierre’s syndrome, necrotizing 
cervical fasciitis, pneumonia, and sepsis [19, 20]. Treatment with broad-spectrum antibiotics 
is obligatory, usually in combination with surgical treatment [19, 20]. Despite both surgical 
and antibiotic treatment with supportive measures that were taken in our patient, his condi-
tion deteriorated and led to lethal outcome. 

In conclusion, when treating patients with AH, one must always consider the possibility 
of HAAA development, usually in the phase of liver function improvement. Delayed diagnosis 
and treatment are significant negative predictors of survival. BMT, or IST in patients without 
HLA-matched sibling donor, are the cornerstones of treatment. Since patients with AA are 
highly susceptible to infections, special caution is recommended regarding odontogenic infec-
tions that may lead to DNI and cause life-threatening complications such as airway obstruc-
tion, necrotizing mediastinitis, or sepsis. Thorough dental and periodontal care with antibiotic 
and antiviral prophylaxis in patients with AA is of great importance. 
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Fig. 1. Liver biopsy specimen (HSA immunohistochemical staining): acute lobular and portal T lymphocyte 

infiltrate with lytic and confluent hepatocyte necrosis. 
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Fig. 2. Graphical trends of the laboratory parameters in the first 5 months after admission. AST, aspartate 

transaminase; ALT, alanine transaminase; TBIL, total bilirubin; CYS, cyclosporine introduction; WBC, white 

blood cell count; PLT, platelets. 

 

 

 

Fig. 3. Bone marrow specimen: very low cellularity with partial acellularity. 
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Fig. 4. MSCT of the neck: an abscess collection in the area of the retromolar trigone, with edema of deep 

neck tissues. 

 


	A02_SectionTitle
	txtA02_SectionTitle
	HeaderStart
	A04_Title
	txtA04_Title
	A07_Author
	txtA07_Author
	txtA14_Institutions
	txtStart
	A20_KeywordsTitle
	StartKeywords
	A21_Keywords
	A22_AbstractTitle
	A23_Abstract
	CitRefText_1_4
	CitRefText_5
	FigText_1
	FigText_2
	FigText_3
	FigText_4
	CitRefText_6
	CitRefText_1_5_7_8
	CitRefText_9
	CitRefText_10
	CitRefText_11
	CitRefText_12
	CitRefText_5_7_13
	CitRefText_14
	CitRefText_11_12
	CitRefText_1_7_15
	CitRefText_5_17_18
	CitRefText_1_18
	CitRefText_1
	CitRefText_7_18
	CitRefText_1_7
	CitRefText_18
	CitRefText_7
	CitRefText_13_15_18
	CitRefText_19
	CitRefText_20
	CitRefText_19_20
	H01_RefTitle
	T21_References
	References
	StartReferences
	H02_Ref
	CitRef_1
	CitRef_2
	CitRef_3
	CitRef_4
	CitRef_5
	CitRef_6
	CitRef_7
	CitRef_8
	CitRef_9
	CitRef_10
	CitRef_11
	CitRef_12
	CitRef_13
	CitRef_14
	CitRef_15
	CitRef_16
	CitRef_17
	CitRef_18
	CitRef_19
	StartRef
	CitRef_20
	EndRef
	EndeReferenzen
	Fig_1
	Fig_1
	Fig_2
	Fig_2
	Fig_3
	Fig_3
	Fig_4
	Fig_4
	FigStart
	Weiter

