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Hepatosplenic Candidiasis
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Hepatosplenic candidiasis is a very rare disease, but is the
most frequent form of chronic disseminated candidiasis. It
typically occurs in patients with long-lasting neutropenia
defined by more than 10 days of absolute neutrophil counts
(ANC) below 500/mL, eg, patients undergoing remission-
induction chemotherapy for acute leukemia.1 In a large
(N 5 602) randomized double-blind clinical trial on anti-
fungal prophylaxis in acute myelogenous leukemia, the
breakthrough rate of invasive candidiasis was 0.8%. All of
these cases were candidemic, ie, acute disseminated candi-
diasis, and not a single patient developed chronic dissemi-
nated candidiasis.2 Acute and chronic disseminated
candidiasis are differentiated by the presence or absence of
sepsis syndrome.3 Since the clinical trial mentioned above,
use of triazole antifungal prophylaxis expanded and likely
led to a further decrease of the incidence rate. However,
patient groups who cannot receive azoles, eg, due to drug-
drug interaction with vinca alkaloids in acute lymphoblastic
leukemia, will continue to be at risk for hepatosplenic can-
didiasis, in particular if treated with extended courses of
glucocorticosteroids.1,4

Although many, if not all patients with long-lasting neu-
tropenia will experience at least one febrile episode, any
fever usually ends when ANC recovers. A persisting fever
after ANC recovery, and in particular fever just beginning
with ANC recovery in a previously afebrile patient, should
prompt evaluation for hepatosplenic candidiasis, although
other causes may be present. Additional symptoms support-
ing the suspicion of hepatosplenic candidiasis are as unspe-

cific as abdominal pain, diarrhea, tenderness, nausea,
vomiting, and sometimes jaundice. In the largest series pub-
lished to date, the latter was present in less than one-third
of patients.1 Clinical chemistry may show a pattern of more
than three-fold increased serum alkaline phosphatase with
other liver function tests, in particular transaminases and
gamma-glutamyl-transferase being less sensitive.1

In hepatosplenic candidiasis, frequently no fungus is iso-
lated from blood cultures.1 A potential explanation for the
low blood culture yield may be hematogenous dissemina-
tion limited to the portal vein system. The majority of
fungal species involved in cases with positive blood cul-
ture were C. albicans, C. tropicalis, and C. parapsilosis, thus
resembling a common distribution of pathogens colonizing
patients with hematological disease.1 In the individual
patient, one extrapolates colonization results to estimate the
species causing invasive disease.5 In a series from Italy, two-
thirds of cases had Candida-positive biopsies.1 However, his-
tology and fungal cultures are often negative in our experi-
ence. Thus, hepatosplenic candidiasis is one of the few
infections where we actually prefer to treat rather than diag-
nose. It has been hypothesized that proof of fungal tissue
invasion often remains elusive, because the clinical syn-
drome is a mixture of fungal abscesses and immune recon-
stitution inflammatory syndrome.6 If both aspects were
consecutive processes, timing of biopsy would be important.
Because in the majority of patients with hepatosplenic can-
didiasis, the disease becomes clinically apparent only with
resolving neutropenia and thrombocytopenia, we may

Abbreviations: ANC, absolute neutrophil count; CEUS, contrast-enhanced ultrasound; CT, computed tomography; MRI, magnetic resonance imaging

From the *Cologne Excellence Cluster on Cellular Stress Responses in Aging-Associated Diseases (CECAD), Department I of Internal Medicine, Clinical Trials
Centre Cologne, ZKS K€oln, Center for Integrated Oncology CIO K€olnBonn, German Centre for Infection Research, University of Cologne, Cologne, Germany
†Department of Radiology, University of Cologne, Cologne, Germany, and
‡Department of Gastroenterology and Hepatology, University of Cologne, Cologne, Germany
Additional Supporting Information may be found in the online version of this article.

Potential conflict of interest: Nothing to report.
View this article online at wileyonlinelibrary.com
VC 2015 by the American Association for the Study of Liver Diseases

doi: 10.1002/cld.491

47 Clinical Liver Disease, Vol 6, No 2, August 2015 An Official Learning Resource of AASLD



systematically biopsy too late. If chronic disseminated can-
didiasis is impossible to prove by microbiological evidence,
imaging is of particular importance to define probable hepa-
tosplenic candidiasis.3 Clinically, a fever as described above
will trigger thoracic and abdominal computed tomography
(CT) scans and follow-up examinations by ultrasound.

CT or magnetic resonance imaging (MRI) scans detect
hepatosplenic candidiasis rarely before bone marrow recon-
stitution and ANC recovery. Lesion enhancement pattern
differs for acute, subacute, and chronic stage of disease. The
most sensitive CT phase for liver involvement in the acute
stage is the arterial dominant phase, ie, 25–35 seconds after
contrast injection, showing a hyperattenuating rim sur-
rounding a hypoattenuating center ‘‘bull’s eye’’ (Fig. 1) or a
hyperattenuating lesion.7 In the portal-venous phase, ie,
60–80 seconds after injection, microabscesses are very often
hypoattenuating lesions of �1 cm size (Fig. 2, Fig. 3, and

Video 1). Both phases are more sensitive than nonenhanced
images. Initially hypodense lesions in the acute phase on
nonenhanced CT (Fig. 4) can become hyperdense by hem-
orrhage or calcification in the late subacute or chronic stage
(Fig. 5). Dynamic contrast-enhanced MRI is superior to por-
tal venous phase CT8 and comparable to biphasic arterial
dominant and portal venous phase CT. Because the stand-
ard work-up of febrile neutropenic patients includes nonen-
hanced thoracic CT, imaging of the liver in suspected
hepatosplenic candidiasis is mostly done by contrast-
enhanced biphasic CT and not by MRI.

Upon ultrasound analysis, chronic disseminated candidia-
sis does not usually demarcate before ANC recovery. In
gray-scale ultrasound, multiple round lesions measuring
5–20 mm are scattered throughout the parenchyma of liver,
spleen, and sometimes kidney (Video 4a). The most

Figure 1 Arterial phase CT with ‘‘bull’s eye lesion’’ (arrow) and a hypodense
lesion without rim enhancement (arrowhead).

Figure 2 Portal venous phase CT with multiple hypodense Candida micro-
abscesses in the liver and spleen.

Figure 3 Portal venous phase CT with multiple hypodense Candida micro-
abscesses in the liver and spleen. Note peripheral contrast uptake of the small
abscess (arrow) which is often not detectable in microabscesses.

Figure 4 Nonenhanced CT with one hypodense abscess in the early stage.
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Figure 5 Nonenhanced CT with multiple tiny calcifications of the abscesses
after antifungal therapy in the liver. Note an enlarged spleen with hypodense
lesions.

Figure 6 Hypoechoic small lesions with a maximum diameter of 20 mm.

Figure 7 Typical bull’s eyes or target pattern with a peripheral hypoechoic
halo encircling a central hyperechoic core.

Figure 8 Hyperechoic lesions with dorsal shadowing in a late stage.

Figure 9 Hyperechoic rim enhancement with a central hypoechoic area.

Figure 10 Isoechoic rim enhancement with a central hypoechoic area.

R E V I E W Hepatosplenic Candidiasis Cornely et al

49 Clinical Liver Disease, Vol 6, No 2, August 2015 An Official Learning Resource of AASLD



frequent pattern is disseminated hypoechoic small lesions
(Fig. 6). Difficult-to-differentiate diagnoses are lymphoma of
the liver, leukemic infiltrates, and metastases. Similar to CT,
a typical ultrasound phenotype of hepatic candidiasis is the
bull’s eye or target pattern with a peripheral hypoechoic
halo encircling a central hyperechoic core (Fig. 7). In the
late stage, hyperechoic lesions with dorsal shadowing may
be seen (Fig. 8).9 Occasionally, hepatosplenic candidiasis
may not be detectable with B-mode ultrasound. Contrast-
enhanced ultrasound (CEUS) with sulfur hexafluoride con-
trast (SonoVue, Bracco International, Amsterdam, The Neth-
erlands) shows a late-phase washout, ie, 90–240 seconds
after injection (Videos 2c, 4b, and 5). In the arterial phase,
ie, 5–25 seconds after injection, lesions often have a hyper-
echoic rim enhancement with a growing central washout in
the portal-venous and late phase (Fig. 9, Video 3). Some-
times, the lesions exhibit an isoechoic rim enhancement
(Fig. 10, Video 2a and 2b); others may be hypoechoic in all
contrast phases without any rim enhancement.10 Advantages
of CEUS are absence of nephrotoxicity and radiation expo-
sure, and the feasibility of a bedside examination.

Suspected diagnosis on the basis of clinical picture and
imaging results should prompt treatment. The recent Euro-

pean Society of Clinical Microbiology and Infectious Dis-
eases guideline recommends fluconazole, and the most
frequent isolates C. albicans, C. tropicalis, and C. parapsilosis
are usually susceptible to that agent. Treatment experience
is largely anecdotal.11 At our hospital, we recommend fluco-
nazole 400 mg/day if documented or presumed susceptibil-
ity and liver function tests allow. Liposomal amphotericin B
and echinocandin antifungals are alternatives.11,12 Treatment
usually lasts 3 months or longer, so that oral treatment is
preferable. Following the hypothesis that chronic dissemi-
nated candidiasis is driven by immune reconstitution
inflammatory syndrome, concomitant glucocorticosteroids
have been prescribed successfully in a limited number of
patients. Doses of �5 mg/kg prednisone equivalent for at
least 3 weeks led to rapid resolution of symptoms.13 Con-
sensus criteria for glucocorticosteroid dose and for the
appropriate time point to initiate steroid treatment have not
been developed. n
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