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1. Introduction

   Candida associated invasive fungal infection commonly 

involves the liver and the spleen in immunocompromised 

patients. Hepatosplenic candidiasis (HSC) is a disseminated 

invasive fungal infection that commonly occurs in patients with 

acute leukemia. Persistent fever in patients who recovered from 

prolonged neutropenia subsequent to chemotherapy is main 

symptom[1]. HSC is substantially diagnosed with prolonged 

fever, elevated serum bilirubin and alkaline phosphatase values, 

radiologic findings obtained by computed tomography, nuclear 

magnetic resonance and ultrasonographic (and occasionally PET-

CT) findings, and positive blood culture[2-4].

   Hereby, a case with HSC has been reported after prolonged 

neutropenia episodes that developed subsequent to chemotherapy 

for acute leukemia.

2. Case report

   A 26 year-old man had been admitted to the Hematology 

Ward due to acute T-cell lymphoblastic leukemia (ATLL) and 

received two cycles of hyper CVAD 1 and two cycles of hyper 

CVAD 2 chemotherapy. Neutropenia developed during the third 

cycle of chemotherapy and lasted 15 days. The patient had been 

treated with empirical antibacterial therapy (Cefoperazone-

sulbactam 2 g/tid). Although neutrophil count increased, 

fever persisted with a temperature of 38-39 °C and elevated 

serum alkaline phosphatases (ALP) and gamma glutamyl 

transferase (GGT). The HSC diagnosis was strongly suggested 

by abdominal ultrasonography (USG), CT and MRI that showed 

multiple hypodense lesions in the liver and spleen consistent 
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with hepatosplenic microabscesses (Figures 1 and 2). Positron 

emission tomography–computed tomography (PET-CT) revealed 

focal increased FDG uptake indicating the involvement of liver 

(mild hypermetabolic view, SUV max: 4) (Figure 3). Diffuse 

heterogeneous hypermetabolic activity in the spleen (diffusely 

increased FDG uptake compared to the liver, SUV max: 2.5) and 

diffuse increased bone marrow involvement in the skeletal system 

(SUV max: 5) had been also reported. Samples had been taken 

from the liver by CT imagination for pathologic examination. 

However, the sample had been reported to be insufficient for 

diagnosis. HSC had been confirmed by serologic tests that 

indicate the presence of circulating Candida antigens. HSC 

presented with persistent fever after recovering of neutropenia. 

The diagnosis had been confirmed with fine needle biopsy that 

was performed to hepatic lesions by USG. The causative agent 

had been identified by polymerase chain reaction (PCR) as 

Candida albicans. The patient was treated with amphotericin 

B for 5 days, followed by caspofungin therapy due to allergic 

reaction to amphotericin B for 10 days and then voriconazole as 

oral therapy for 3 months. The patient’s fever and elevated serum 

alkaline phosphatase and gamma glutamic transferase values 

recovered. PET-CT and MRI that had been performed two months 

after treatment showed decreases in the size and number of 

lesions in the liver and spleen. 

Figure 1. During fever and neutropenia upper abdominal MR showing 
multiple liver and spleenic cystic lesions. 

Figure 2. Thorax CT showing reticulonodular infiltration of basal lung fields.

Figures 3. PET-CT: liver 7th segment showing increased focal FDG 
uptake (SUV max: 4) suggestive of metastasis of primary disease; 
slightly hypermetabolic view. Heterogeneous character and appearance of 
diffuse hypermetabolic spleen (SUVmax: 2.5) (involvement of primary 
disease). Diffuse skeletal system and bone marrow indicate increased 
hypermetabolic activity (SUV max: 5).

3. Discussion

   Chronic disseminated candidiasis (mainly its hepatosplenic form) is 

a clinical manifestation of invasive fungal infections due to Candida 

spp. in hematological patients[5,6]. The rate of severe Candida 

infections has rapidly increased in the last 15 years and has been a 

major concern in onco-hematology practice due to its poor prognosis 

in patients with neutropenia. Diagnosis of HSC is based on persistent 

fever under antibacterial therapy and a clinical suspicion of chronic 

disseminated candidiasis. Detection of yeast in the blood cultures has 

been helpful, but specific immunoserodiagnosis and PCR methods are 

other diagnostic procedures. Fluconazole and amphotericine B are 

first line drugs, however, if resistance is expected or patient has severe 

disease, a combination of liposomal amphotericin B and caspofungin, 

or voriconazole are also recommended for treatment of HSC and 

candidemia[7,8].

   HSC diagnosis is based on clinical presentation, radiological 

modalities, microbiological procedures and histopathological 

examination. Early diagnosis of HSC or invasive candidiasis (IC) 

remains difficult as the clinical presentation is unspecific and blood 

cultures lack sensitivity and require long incubation times. Thus, non-

culture-based methods have been developed. The Mannan antigen (Mn) 

and anti-mannan antibodies (A-Mn) have been shown to be effective for 

diagnosis[9]. In addition, fever, cough as well as diffuse reticulonodular 

opacities by CT can indicate invasive fungal infection. Due to persistent 

elevated ALP and GGT, abdominal MRI had been perfomed. It showed 

hepatosplenic hypodens masses that might be related to liver and spleen 

candidiasis or metastatic masses. Cancer screening tests were normal. 

Although remission of ATLL was achieved, liver lesions remained in 

MRI.

   In a study conducted in Taiwan in 2002, HSC was diagnosed in 37 

(7.4%) of the 500 adult patients with acute leukemia subsequent 
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to chemotherapy. Incidence rates of HSC were reported to be 

insignificant between patients with acute myeloid leukemia 

and those with acute lymphoblastic leukemia, and between the 

patients treated with high-dose chemotherapy and those with 

conventional or low-dose chemotherapy. Candida tropicalis 

was the most reported pathogen, followed by Candida albicans. 

CT was reported to show multiple hypodense lesions in the 

liver (89%), spleen (70%), and kidney (27%)[10]. Histologic 

confirmation of HSC can be considered by fine needle liver 

biopsy that cannot commonly be implemented. 

   Diagnosis was confirmed by non-invasive radiological 

modalities, serological tests that indicate the presence of 

circulating Candida antigens and invasive technique in our case. 

Caspofungin and voriconazole are recommended as some patient 

might be unresponsive to amphoterisin B therapy. Treatment 

had been performed for three months with amphotericin B, 

caspofungin, and voriconazole, respectively[11,12].

   I f  a  pat ient  with acute  leukemia has  pers is tent  and 

unexplained fever under antibacterial treatment after recovering 

of neutropenia that develops subsequent to chemotherapy, HSC 

should be considered and examined. Fungal cultures may not 

yield a pathogen and diagnosis may depend on radiological 

findings. Antifungal treatment should be administered more 

than three months. Ongoing HSC treatment does not constitute a 

contraindication to chemotherapy to be administered.
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