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Abstract
Purpose Chronic disseminated candidiasis (CDC) is a com-
plication of Candida infection in immunocompromised pa-
tients, involving the liver and spleen, and rarely other organs.
The aim of the study is to identify the best antifungal drug for
hematologic immunocompromised patients with CDC.
Methods In this multicentric retrospective study, the charts of
20 patients with CDC following cytotoxic agent protocols for
hematological malignancies, diagnosed from 2003 to 2013,
were analyzed. The response to systemic antifungal therapy
within 90 days from CDC diagnosis and the possible delay in
chemotherapy plan, due to the infection, were evaluated.
Results Six patients were treated with high-dose (HD;
5 mg/kg/daily) liposomal amphotericin B (L-AmB), whereas
three received standard-dose (SD) L-AmB (3 mg/kg/daily).

Azoles were given to six patients; the remaining five were
treated with echinocandins. All patients treated with HD L-
AmB (6/6—100 %) achieved complete resolution of CDC;
one of them had to interrupt the chemotherapy program for
the infection. In the SD L-AmB group, treatment failed in the
100 % of cases and one patient had to delay chemotherapy for
the infection. Of the six patients who received azoles, two
achieved complete resolution of the infection, four experi-
enced treatment failure, and only three performed chemother-
apy as planned. Echinocandins treatment resulted in complete
resolution of the infection in 2/5 cases, partial response in 2/5
cases, and failure in one case. In this group, 3/5 patients com-
pleted chemotherapy as planned.
Conclusions This study shows that HD L-AmB was particu-
larly effective against CDC in hematologic patients, allowing
most patients to continue cytotoxic agent program.
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Introduction

Invasive fungal infections (IFIs) are among the most relevant
causes of morbidity and mortality for patients with hemato-
logical malignancies. The epidemiology of IFI has changed
significantly over the last three decades; in the past, Candida
spp. infection, mainly candidemias [1, 2], represented the
most frequent IFI observed in these patients, but in recent
years, invasive aspergillosis has become the most relevant
IFI observed [3, 4]. Despite the reduced incidence,
candidemia is characterized by a high mortality rate, as partic-
ularly demonstrated in various clinical and postmortem
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studies [5, 6]. Chronic disseminated candidiasis (CDC) is the
expression of a previous bloodstream Candida infection fre-
quently misdiagnosed for the late onset of clinical and radio-
logical manifestations. While in the past, it was frequently
occurred [7, 8], at present, this kind of complication is much
more rare [3, 9]. The most relevant consequence of this epi-
demiological trend is the lack of high-quality clinical trials
assessing the best therapeutic approach for CDC. Another
problem of this fungal complication is the delay in the treat-
ment of the underlying hematological malignancy, with dra-
matic consequences (i.e., relapse) [5, 10].

In this multicentric study, we reviewed the clinical features
of patients with hematological malignancies who developed
CDC, identified according to the widely accepted diagnostic
criteria [11]. First, we evaluated the best antifungal therapy on
the basis of response rates assessed at 90 days after infection
onset and then we considered the possible delay in chemother-
apy plan due to CDC, with consequences on overall survival
(OS).

Patients and methods

A retrospective registry investigation was conducted in 35
Italian Hematology Tertiary Care Centres or University
Hospitals to collect all proven/probable cases of CDC diag-
nosed from January 2003 to December 2013 [11]. Registered
data were managed in accordance with the Italian Data
Protection (Privacy) law. The survey was approved by the
Ethics Committee of each participating site. All procedures
followed were in accordance with the ethical standards of
the responsible committee on human experimentation (insti-
tutional and national) and with the Helsinki Declaration of
1975, as revised in 2008.

The supportive care and diagnostic work-up for febrile
neutropenia were based on common measures to all
SEIFEM (Sorveglianza Epidemiologica Infezioni Fungine
in Ematologia) group centers. Patients with febrile neutro-
penia underwent at fever onset blood cultures from periph-
eral vein and central access, monitoring of serum
galactomannan (biweekly), and chest X-rays and received
broad-spectrum antibiotic therapy with beta-lactam and
aminoglycoside agents. After 4 days of febrile neutropenia
unresponsive to broad-spectrum antibiotics, a chest com-
puted tomography (CT) scan was done and treatment with
an intravenous antifungal drug started. Abdominal ultraso-
nography (US) or CT was performed if clinically indicat-
ed. β-D-glucan assay was routinely performed in only
three centers involved in the study.

Only infections classified as “proven” or “probable” were
included in this analysis. To improve diagnosis quality, the
2008 European Organization for Research and Treatment of
Cancer/Mycoses Study Group (EORTC/MSG) definitions

were used. To define proven CDC, the demonstration of fun-
gal elements in diseased tissue was requested. To define a
probable CDC, clinical criteria were required, such as the
imaging detection of nodule(s) with typical bull’s eye aspect
in the liver or spleen, as well as mycological finding in partic-
ular, an episode of candidemia in the previous 2 weeks [11].

For each case of CDC identified, a questionnaire eliciting
the following data was requested: gender, age, kind of hema-
tological malignancy, stage of the underlying malignancy and
its treatment (i.e., induction or consolidation or salvage proto-
col, and autologous or allogenic hematopoietic stem cell trans-
plant—HSCT), type of antifungal prophylaxis and duration,
neutrophil count at CDC diagnosis, sites of CDC infection,
diagnostic evaluation including microbiology (i.e., direct mi-
croscopy, cultures, and serology), imaging (CT and/or US),
histology, specific diagnostic category of infection (proven/
probable), type of antifungal therapy (daily dose and duration)
and response to various antifungal schedules, and 90-day OS.

The response to antifungal therapy within 90 days from
CDC diagnosis was classified as complete response (CR; the
disappearance of all signs and symptoms of infection and
normalization of liver function tests, with a reduction or dis-
appearance of all known lesions, as shown by CT and/or US
abdominal scans, and no development of new lesion), partial
response [PR; an improvement of all signs and symptoms of
the disease, with a reduction of at least 25% of the diameter of
the lesion(s)], stable response (SR; only a slight improvement
of all symptoms and signs of the disease, with reduced lesion
diameter from 0 to 25 %), and failure (F; persistence of
Candida spp. in blood samples or specimens from other sites,
in association with worsening symptoms or clinical signs of
the disease, new sites of the disease, or worsening of pre-
existing injuries) [12]. Candida attributable mortality was
considered death due to fungal infection.

The OS included all-cause mortality at 90-day follow-up
from CDC diagnosis and was generated using the Kaplan-
Meier product limit estimator [13, 14].

Results

Twenty-six of the 35 centers participating in the survey did not
observe any cases suspected for CDC during the study period.
A total of 25 cases with suspected CDC in only nine centers
were identified. Five patients were excluded due to the lack of
complete documentation for the diagnosis of CDC, despite the
presence of suggestive signs and symptoms (Fig. 1). The clin-
ical characteristics of the 20 evaluable patients (M/F 12/8;
median age 50 years, range 19–62 years) who developed
CDC identified according to standardized diagnostic criteria
are detailed in Table 1. The majority of patients had acute
leukemia. The infection was preceded in all patients by inten-
sive chemotherapy protocols; 13/20 (65 %) received

3840 Support Care Cancer (2016) 24:3839–3845



cytarabine-based regimens and three (15 %) HSCTs (allogen-
ic, two cases; autologous, one case). Before the infection, 14/
20 (70 %) had severe neutropenia (neutrophil count <500/μl)
for a median time of 14 days (range 2–30 days). Antifungal
prophylaxis was done in 14/20 patients: 65 % of them had
azoles in oral formulation (six fluconazole; six itraconazole;
one voriconazole) and 1 patient received topic prophylaxis
with nystatin. No prophylaxis was given to 6/20 patients
(30 %).

The most common clinical manifestation of CDC (19/20
patients—95 %) was persistent fever unresponsive to conven-
tional antibiotics. Abdominal pain was the second most com-
mon finding following fever (15/20 patients—75 %). Other
signs and symptoms included diarrhea (8/20—40 %), jaun-
dice (6/20—30 %), vomiting (2/20—10 %), dyspnea
(2/20—10 %), and ileotyphlitis (2/20—10 %).

Trend in the distribution of Candida species in our 20 pa-
tients is shown in Table 1. The majority of infections were due
to Candida non-albicans strains. There were 13 cases with
diagnosis of probable CDC and seven cases with diagnosis
of proven CDC.

All patients were treated for CDC infection by sys-
temic antifungal agents. Liposomal amphotericin B (L-
AmB) was given to 9/20 (45 %) patients; of them, six
received high-dose (HD) L-AmB (5 mg/kg/day) and
three standard-dose (SD) L-AmB (3 mg/kg/day).
Azoles were used in 6/20 (30 %) patients (fluconazole

400 mg/day in 3/6, voriconazole 4 mg/kg twice daily in
2/6, itraconazole 400 mg/day in 1/6). Finally, 5/20
(25 %) patients were treated with echinocandins
(caspofungin 50 mg/day in 4/5; anidulafungin 100 mg/
day in 1/5). All patients treated with HD L-AmB (6/6—
100 %) achieved CR of CDC infection; of them, only
one patient (16 %) interrupted the chemotherapy sched-
uled program for the infection. In the SD L-AmB
group, there was 100 % of F (one death; two SR) and
1/3 (33 %) patient delayed chemotherapy for the infec-
tion. Of the six patients receiving azoles, two (33 %)
achieved CR of the infection, four (66 %) experienced
F; only 3/6 (50 %) patients performed chemotherapy
treatment as planned. Echinocandins treatment resulted
in CR of the infection in 2/5 (40 %) cases, PR in 2/5
(40 %) cases, and F in one case (20 %). In this group,
3/5 (60 %) patients underwent chemotherapy as
planned. The outcome of CDC according to the micro-
biological findings is reported in Table 1. The outcome
of CDC according to the various antifungal schedules in
the 20 patients treated is reported in Fig. 2. Overall, the
median duration of antifungal therapy was 30 days
(range 10–90 days).

Within 90 days from CDC diagnosis, the overall mortality
rate was 60 %. In particular, 3/20 patients died because of
infection, while 9/20 died for the underlying malignancy.
Thus, Candida attributable mortality rate was 25 %.

Fig. 1 Study flow chart.
*According to the 2008 EORTC/
MSG criteria [11]
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The OS of patients who received HD L-AmB was better
than those treated with other antifungals (66 vs. 21 %, respec-
tively; p=0.04). It may be a consequence of the greater num-
ber of infectious complications obtaining CR due to HD L-
AmB then to the other antifungal schedules, and, thus, a con-
sequence of the regular continuation of chemotherapy pro-
gram for the underlying hematologic malignancy (Fig. 3).

Discussion

CDC is a rare complication representing a distinct form of
disseminated Candida infection; it mainly involves the liver,
spleen, and occasionally kidneys and other organs [15]. CDC
mostly occurs after severe and prolonged neutropenia, which
is more often seen in patients with hematological malignan-
cies [3]. In the last few years, EORTC/MSG definitions have
been modified applying more restrictive diagnostic criteria.
2008 EORTC/MSG criteria identify three different categories
to define IFI: possible, probable, and proven [11]. Regarding
CDC, the most important consequence of this re-visitation is
an improvement of the quality of diagnosis with marked re-
duction of the probable cases.

Only few retrospective series have been published in the
last few years. In 2002, Pagano et al. evaluated a group of 29
patients with hematological malignancies who developed
CDC. This retrospective study showed a low mortality rate
and a high efficacy of L-AmB; only one patient died of
CDC, while 11 had to delay the treatment for their underlying
malignancy because of the persistence of infection [16].
Another retrospective series, published by Ellis et al. in
2006, compared the efficacy and safety of caspofungin and
L-AmB in treating hepatosplenic candidosis. This study
showed that neither of their five CDC cases responded to
caspofungin compared with 2/3 cases successfully treated
with L-AmB [17]. More recently, in 2012, De Castro et al.
published a retrospective series of 24 hematologic patients
with hepatosplenic candidiasis. Neutropenia duration of
>1 month and hematological relapse were both strongly pre-
dictive factors of death, while delayed chemotherapy treat-
ment because of hepatosplenic candidosis was not a mortality
risk factor [18].

In the absence of high-quality clinical trials, CDC treatment
as reported by the Scientific Society is, above all, based on
small series and/or expert opinions [3, 15, 16, 18]. In the main
international guidelines, there is a marked discrepancy be-
tween the recommendation for the treatment of CDC in im-
munocompetent and immunocompromised patients and also
for the latter, not all guidelines are in agreement [19–22]. The
guidelines of the Infectious Diseases Society of America sug-
gest fluconazole 400 mg (6 mg/kg) daily for stable patients
(recommendation grade: AIII), and L-AmB 3–5 mg/kg daily
or amphotericin B deoxycholate 0.5–0.7 mg/kg daily for se-
verely ill patients (AIII), continuing with fluconazole once the
patient is stable (BIII) [19]. For the eradication of CDC, the
guidelines of the European Society of Clinical Microbiology
and Infection Diseases recommend an 8-week treatment with
L-AmB (AIII) because of the potential accumulation in the
reticulo-endothelial system [20], or fluconazole for >3months
or other azoles (BIII). This recommendation only considers
non-neutropenic adult patients [21]. Recommendations of the
Infectious Diseases Working Party of the German Society of

Fig. 2 Response to antifungal therapy in 20 patients with CDC. SD L-
AmB standard-dose liposomal amphotericin B, HD L-AmB high-dose
liposomal amphotericin B, CR complete response, PR partial response,
SR stable response, F failure [12]

Fig. 3 aOverall survival (OS—40%) of all 20 patients with hematologic
malignancy and chronic disseminated candidiasis (CDC) at 90 days from
infection diagnosis. b OS of patients treated with high-dose (HD)
liposomal amphotericin B (L-AmB) (66 %) versus other antifungal
treatments (21 %) at 90 days from infection diagnosis

Support Care Cancer (2016) 24:3839–3845 3843



Hematology and Oncology for hematologic patients with
CDC indicate the use of fluconazole (400–800 mg/day) if
the Candida strain is isolated and proven to be susceptible to
this molecule (BIII), and echinocandins or L-AmB as initial
therapy in unstable or refractory patients (BIII). Voriconazole
is considered an alternative option (CIII) [22]. However, the
appropriateness of an anti-infectious treatment in patients with
CDC, particularly in those patients with hematological dis-
ease, has a crucial role not only for reducing the mortality
rates due to the infection but also for the marked impact on
subsequent cytotoxic agent schedules for the underlying
malignancy.

Even if there is a not homogeneous indication, all interna-
tional guidelines agree that L-AmB seems to be one of the
better choice in the treatment of this complication.
Considering the great difficulty in obtaining timely and effec-
tive responses that allow the respect of the chemotherapy
plane, some authors have suggested to increase the dosage
of L-AmB reaching 10 mg/kg/day as in other fungal compli-
cations, but this schedule provided no additional benefit and
higher rates of nephrotoxicity compared to the standard dose
[23]. On the contrary, the use of L-AmB at 5 mg/kg/day is
characterized by a mild toxicity that did not differ from con-
ventional dose [24, 25]. Considering that in autopsy tissue, the
highest concentrations of L-AmB were found in the liver and
spleen, followed by the kidney, lung, myocardium, and brain
tissue [26], it could be the correct dosage in this subset of
patients.

Our study collected all cases of CDC developed in
Italian Hematology Departments during a 10-year peri-
od. Only 20 cases were collected, and in the majority
of institutions, no proven/probable cases were ob-
served. It confirms that this is a very rare complication.
As a consequence, it is very difficult to draw-up stud-
ies able to answer questions about what is the best
treatment. Our study has several limitations. It is a
retrospective study which restricts the value of the re-
sults; hence, our findings need to be validated in a
prospective multicenter trial. Moreover, this is a very
heterogeneous series of cases with different character-
istics (i.e., different underlying hematological malig-
nancies, different hematological malignancy stages, dif-
ferent cytotoxic agent schedules, and different antifun-
gal prophylaxis approaches).

The results of this retrospective study, with all the limits
due to the small number of cases treated for each group, seem
to confirm that higher doses of L-AmB are characterized by
better efficacy than conventional doses or other antifungal
agents (azoles and echinocandins), supporting the hypothesis
that HD L-AmB acts as fungicide in the liver and/or spleen
[26].We observed CR of infection in 100% of patients treated
with this regimen and a significantly better OS; above all,
84 % of them were able to continue the chemotherapy

program for the underlying hematologic malignancy.
Additional studies are needed to assess the efficacy of high-
dose L-AmB against CDC in a larger hematologic patient
population.
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