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Abstract

A 31-year-old man was diagnosed with multiple liver abscesses. Despite 4 
weeks of antibiotic treatment, his fever persisted with associated pancytopenia 
and increased liver enzymes. A bone marrow biopsy with aspiration revealed 
hemophagocytosis, and the diagnosis of Bacteria-Associated Hemophagocytic 
Syndrome (BAHS) was made. Administration of corticosteroids and Intravenous 
Immunoglobulin (IVIG) resulted in significant improvement of symptoms. BAHS 
accounts for 9% of Hemophagocytic Lymphohistiocytosis (HLH) and has 
a poor prognosis. It can be a diagnostic challenge because it can mimic or 
coexist with sepsis. Along with proper antibiotic treatment, early co-therapy with 
immunosuppressive agents may be life saving.
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Introduction
Hemophagocytic Lymphohistiocytosis (HLH) is a life-

threatening disease characterized by extreme inflammation due to an 
uncontrolled and ineffective immune response [1]. It is caused by a 
dysregulation in natural killer T-cell function, resulting in activation 
and proliferation of lymphocytes or histiocytes with uncontrolled 
hemophagocytosis and cytokine overproduction [2]. HLH can be 
either primary, with a genetic etiology or secondary, associated with 
malignancies, autoimmune diseases, or infections. HLH can occur at 
any age; however, most of published studies are focused on pediatric 
patients. There are no precise data regarding the incidence of HLH in 
adults. An estimate of HLH in children <18 years old across ethnicities 
and races is approximately 1 in 100,000 per year [3]. In a nationwide 
survey in Japan that included both adult and pediatric patients, the 
annual incidence of HLH was estimated to be 1 in 800,000 per year 
[4]. In adults, most of HLH is secondary. HLH related to infections 
accounts for 40% of the cases, of which 9% is Bacteria-Associated 
Hemophagocytic Syndrome (BAHS) [5]. A standard treatment of 
BAHS, however, has not been established. We describe a case of a 
patient with BAHS induced by liver abscesses. Corticosteroids and 
Intravenous Immunoglobulin (IVIG) proved to be useful in treating 
this patient.

Case Presentation
A 31-year-old Japanese man presented to the hospital with one-

day history of fever and fatigue. A Computed Tomography (CT) scan 
revealed multiple liver abscesses (Figure 1). The specific etiology of 
these abscesses remained elusive. He was treated with broad-spectrum 
antibiotics with evidence of abscess improvement on imaging; 
however, daily fever persisted. After 4 weeks of hospitalization, he 
also developed pancytopenia and increased liver enzymes, at which 
point he was transferred to our institution.

The patient had a past medical history of somatic symptom 
disorder treated with multiple psychotropic drugs. His family and 
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surgical history were not relevant. He denied past or current use of 
alcohol, tobacco, or illicit drugs. He was not sexually active. He had 
not traveled recently nor had history of contact with animals.

On physical examination, his temperature was 39.0oC. He 
had splenomegaly and an erythematous maculopapular rash in 
his trunk and extremities. There was no abdominal tenderness 
or lymphadenopathy. The rest of the physical examination was 
unremarkable.

His laboratory test results were significant for pancytopenia 
and elevated liver enzymes: white blood cell count: 2,100/μL with a 
normal differential; hemoglobin: 11.9 g/dL; platelet count: 8.3×104/
μL; aminotransferase: 235 IU/L; alanine aminotransferase: 144 IU/L; 
lactate dehydrogenase: 1,272 mg/dL; alkaline phosphatase: 617 IU/L; 
and γ-glutamyltranspeptidase: 248 IU/L. Ferritin level was 88,774 ng/
mL (normal range: 20−220 ng/mL), and soluble interleukin-2 receptor 
was 721 U/mL (normal range: 145-519 U/mL). Multiple cultures of 
blood, urine, and sputum were negative for bacteria, mycobacteria, 

Figure 1: Computed tomography demonstrated liver abscesses (arrow).
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or fungi. Serological studies for Epstein-Barr Virus (EBV), hepatitis B 
and C viruses, human immunodeficiency virus, cytomegalovirus, and 
autoantibodies were negative. Another CT scan confirmed improving 
liver abscesses. To further evaluate his pancytopenia, a bone marrow 
biopsy with aspiration was performed revealing hemophagocytosis 
without evidence of lymphoma or leukemia (Figure 2).

Based on the revised diagnostic criteria guideline of the HLH-
2004 protocol, the patient was diagnosed with BAHS possibly induced 
by liver abscesses [8]. In addition to antibiotics, the patient was 
treated with Methylprednisolone (mPSL) pulse therapy (500 mg/day 
for 3 days) and then he was transitioned to dexamethasone (10 mg/
m2 daily) tapered over 8 weeks. He also received IVIG therapy with 
a dose of 5 g/day for 5 days. The fever resolved after 24 hours and his 
laboratory data gradually improved. The patient was discharged after 
1 month with near resolution of his liver abscesses and pancytopenia 
(Figure 3). Two months follow up after hospital discharge showed 
normal blood counts.

Discussion
This case provides two important clinical suggestions: first, BAHS 

can be a complication of liver abscesses and second, corticosteroids 
and IVIG may be useful in treating BAHS along with antibiotics.

To our knowledge, there are no cases reported in the English 
literature of liver abscess-induced BAHS. BAHS was first reported 
in adults in 1984 by Robert and colleagues, in 3 patients with 
severe underlying diseases [6]. Mycobacterium tuberculosis is the 
most common bacteria related to BAHS; however, cases of BAHS 
associated to Staphylococcus spp and Escherichia coli have also been 
reported [5]. BAHS can be challenging to diagnose because its 
presentation can clinically mimic sepsis. Therefore, its treatment 
might be delayed. A bone marrow biopsy with aspiration is necessary 
to diagnose it. Although our patient’s multiple cultures were negative, 
other secondary causes were less likely according to laboratory data 
and biopsy results.

HLH can occur at any age, but most clinical guidelines and 
treatment trials have focused on pediatric patients [7,8]. Little 
scientific analysis of adult HLH has been done and most studies have 

investigated drugs at different doses and in various combinations 
without clear results [9-11]. Therefore, treatment decisions continue 
to be based on clinical experience and expert opinion. In EBV-
related HLH, which is the most common infection-associated HLH, 
administration of etoposide has been reported to be effective [12,13]. 
However, the treatment of other infection-associated HLH remains 
uncertain. Moreover in BAHS, we lack an established treatment other 
than antibiotics. In general, the underlying causes should be treated as 
soon as they are identified [14]. In severe cases, treatment for cytokine 
storm is necessary; however, these immunosuppressive therapies may 
worsen sepsis and their use should be judicious [15]. Some studies 
have reported the usefulness of corticosteroids and IVIG to treat 
BAHS [10,16-18]. In our case, the patient’s response to antibiotic 
therapy was poor; therefore, we decided to use corticosteroids and 
IVIG. We administered mPSL pulse therapy and then changed 
to dexamethasone tapered over 8 weeks, as well as IVIG based on 
previous case reports [7,16]. Etoposide and cyclosporin were not used 
in this case because of lack of evidence for BAHS.

Conclusion
BAHS can be a complication of liver abscesses. We must be aware 

that when treating bacterial infection, like in our case, persistent 
fever, new occurrence of cytopenias, and increased liver enzymes 
may indicate BAHS. Management of BAHS relies on early diagnosis, 
identification of underlying disease, and control of the proliferation 
and activation of lymphocytes or histiocytes. Proper antibiotic 
therapy can be beneficial in selected BAHS cases. In severe cases, 
however, immunosuppressive therapy with corticosteroids and IVIG 
can be a part of the standard care of this life-threatening condition.
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Figure 3: Clinical course of the patient.
PLT: Platelet; LDH: Lactate Dehydrogenase; BT: Body Temperature; 
mPSL: Methylprednisolone; DEX: Dexamethasone; IVIG: Intravenous 
Immunoglobulin
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