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Candida inconspicua was recovered from three patients with hematological malignancies. Two patients had
intravenous-catheter-associated fungemia, whereas the third had fungal hepatitis. The three cases of infection
occurred over a period of 1 month in patients staying in adjacent single rooms. In vitro susceptibility testing
of fungal strains showed all isolates to be resistant to fluconazole, with MICs greater than 32 pg/ml. All of the
strains had identical DNA restriction profiles and randomly amplified polymorphic DNA fingerprints. These
data suggest a nosocomially acquired infection emanating from a common source within the hospital envi-

ronment.

Fungal infections are an increasing cause of morbidity and
mortality in patients with hematological malignancies (4). Un-
derlying malignancy, neutropenia, cytotoxic chemotherapy, ad-
vanced age, parenteral nutrition, prolonged broad-spectrum-
antibiotic treatment, and use of central venous catheters
(CVC) are known risk factors for these infections (7). The
organisms most often responsible are Candida spp., particu-
larly Candida albicans. Other Candida species, such as C. tropi-
calis, C. krusei, C. parapsilosis, C. glabrata, and C. guilliermon-
dii, are less frequently isolated but are not uncommon, whereas
C. inconspicua infections have not yet been reported for cancer
patients (11). C. inconspicua has been reported for human
immunodeficiency virus-infected patients with either oral or
esophageal infections, for women with vaginal infections, and
for patients with diabetes mellitus (2, 6). We report three cases
of infection due to C. inconspicua occurring as a cluster in
patients with malignancies. To our knowledge, this is the first
report of C. inconspicua infections occurring as a nosocomial
outbreak.

MATERIALS AND METHODS

Patient reports. Three cases of C. inconspicua infection were identified in
September 1995 in the Department of Haematology and Oncology at Pescara
General Hospital, Pescara, Italy, a 900-bed teaching hospital. The patients re-
ceived treatment in single adjacent rooms with restricted entry and mandatory
use of sterile masks, gloves, overshoes, and dressing gowns. All patients received
a cooked-food diet. Figure 1 shows a comparison of the three cases of C.
inconspicua infection.

Patient 1. A 52-year-old man with acute myeloblastic leukemia (M6 FAB
[where FAB stands for French-American-British classification]) in relapse was
treated with cytarabine, mitoxantrone, and etoposide. Prior to intensive chemo-
therapy, a CVC was positioned. Prophylactic antimicrobial treatment consisted
of ciprofloxacin and nystatin. During the aplastic phase, the patient developed
fever (>38.5°C) and erythema of the skin at the site of CVC exit. Empiric
therapy with imipenem (3 g/day) and vancomycin (30 mg/kg of body weight/day)
was instituted. After 7 days of antibiotic therapy, the patient showed no response
and empiric intravenous amphotericin B (AmB) (0.7 mg/kg/day) was adminis-
tered. The patient improved rapidly. Three bottles of two sets of blood cultures
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(Vital Biomerieux Italia, Rome, Italy) done 1 day prior to the antifungal treat-
ment grew microorganisms identified as C. inconspicua. A new CVC was placed;
the removed CVC tip was cultured by a semiquantitative technique. Twenty-
three CFU of yeastlike strains was isolated and subsequently identified as C.
inconspicua. This high level of CVC tip colonization, in the absence of other
potential sources of infection as determined through a careful clinical and lab-
oratory evaluation, was strongly suggestive of CVC-associated candidemia (10).
Cultures of blood repeatedly collected during antifungal therapy were sterile.

Patient 2. A 56-year-old woman with acute myeloblastic leukemia (M4 FAB)
in relapse was treated with cytarabine, daunorubicin, and etoposide. Prior to
intensive chemotherapy, a CVC was positioned. Prophylactic antimicrobial treat-
ment consisted of ciprofloxacin and nystatin. On day 3 of granulocytopenia
during the aplastic phase, the patient developed a fever of >38.5°C unresponsive
to empiric amikacin (15 mg/kg/day) and ceftazidime (6 g/day). The patient
showed erythema, warmth, and tenderness over the area of the CVC exit. On day
7, a yeastlike organism was isolated from blood cultures and identified as C.
inconspicua. The CVC was removed, and samples from the CVC tip cultured by
a semiquantitative technique yielded 28 CFU of C. inconspicua, suggesting CVC-
associated candidemia (10). Intravenous AmB (0.7 mg/kg/day) was administered
and the patient improved rapidly. Cultures of blood repeatedly collected during
antifungal therapy were all sterile.

Patient 3. On 26 August 1995 a 42-year-old female with centroblastic follicular
non-Hodgkin’s lymphoma (stage IIT), splenectomized for massive extravascular
bleeding and fibrosis, was hospitalized to undergo autologous peripheral hema-
topoietic stem cell transplantation. The patient was prophylactically treated with
ciprofloxacin and oral fluconazole. During the aplastic phase, the patient devel-
oped a fever of >38.5°C. All blood cultures were negative. Imipenem (3 g/day)
and vancomycin (30 mg/kg/day) were administered. Intravenous AmB was em-
pirically added after 7 days of uneffective antibiotic treatment. Despite the AmB
treatment, an intermittent high fever continued for another 7 days. Apyrexia was
achieved concomitantly with bone marrow recovery. At day 27, after autologous
transplantation, intravenous antifungal treatment was discontinued and the pa-
tient was discharged. Five days later, the patient was readmitted with a fever of
>38.5°C, abdominal pain, vomiting, and diarrhea but without any apparent
clinical signs of candidiasis. The neutrophil count was 7.1 X 10%/liter, but tests
showed abnormal liver function: alkaline phosphatase = 610 U/ml (n = 120);
gamma glutamyl transpeptidase = 589 U/ml (n = 60), glutamic-oxaloacetic
transaminase = 168 U/ml (n < 35), glutamic pyruvic transaminase = 220 U/ml
(n < 40), and C-reactive protein = 89 mg/liter (n < 10). Blood cultures were
negative. An abdominal ultrasonography (US) revealed multiple hypoechoic
lesions in the liver, and the computerized tomography scan showed multiple
low-density areas. A US-guided fine-needle liver biopsy was performed. His-
topathologic examination using the periodic acid-Schiff stain reaction showed
numerous fungal organisms in the necrotic areas (Fig. 2), subsequently identified
as C. inconspicua. A treatment with intravenous AmB (0.8 mg/kg) was started.
After 10 days of therapy, the patient became afebrile and was discharged. The
patient continued antifungal therapy at home on alternate days. During the
treatment, surveillance by abdominal US and computerized tomography showed
progressive regression of the liver lesions. Three months later, these lesions had
disappeared.
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FIG. 1. Cronology of the outbreak. AD, date of admission; F, date of onset of fever; I, date of diagnosis of C. inconspicua infection; D, date of discharge; AD*,

date of readmission with fever.

Surveillance cultures. A routine surveillance program for infection control is
carried out on all patients admitted to the Department of Haemotology and
Oncology and includes quantitative aerobic, anaerobic, and fungal culture of oral
swabs, stools, and urine performed upon admission and twice a week thereafter.
Environmental cultures and cultures of samples from health-care workers are
performed only occasionally and are not included in this routine surveillance
program.

Specimen collection and processing. Blood samples (10 ml from the CVC and
10 ml from a peripheral vein) were inoculated into aerobic and anaerobic bottles
(Vital Biomerieux). These were incubated at 37°C and read twice daily with an
automatic detector (Vital Biomerieux). For the bottles indicated as positive, an
aliquot of the blood-broth mixture was removed for Gram staining. Based on the
Gram stain results, the samples were subcultured onto appropriate media. When
yeastlike cells were observed, the samples were subcultured onto Sabouraud
glucose agar (SGA) plates (Difco Laboratories, Detroit, Mich.) and into Sab-
ouraud dextrose broth (SDB) (Difco).

In the case of catheter removal, the CVC tip was rolled onto an SGA (Difco)
plate, and after 48 h of incubation at 37°C the colonies were counted and the
organisms were identified. Catheter-related sepsis was defined as a count of =15
CFU per plate with no other definite source of infection (3, 10).

The liver biopsy sample taken from patient 3 was homogenized in sterile saline
in a biological safety cabinet. Portions of the tissue homogenate were cultured
for aerobic and anaerobic bacteria by conventional methods (5). Moreover,
aliquots of the specimens were directly plated onto SGA (Difco) and inoculated
into SDB (Difco).

Strain identification. The yeastlike isolates were identified according to their
morphological characteristics and biochemical profiles. The morphological fea-
tures of all organisms were examined on a medium for germ tube production
(medium for blastesis; Diagnostic Pasteur, Marnes-La-Croquette, France) and

FIG. 2. Budding yeast with elongated blastoconidia consistent with the mor-
phology of C. inconspicua in necrotic liver tissue stained with the periodic
acid-Schiff stain. Magnification, X1,000.

on cornmeal agar (Unipath S.p.A., Garbagnate Milanese, Milan, Italy) slide
cultures. Growth was performed on a chemically defined vitamin-free medium
(vitamin-free yeast base; Difco), by incubating preparations at 30°C for 7 days.
Biochemical tests were performed by using ID32 C strips with an ATB (auto-
mation test bactériologique) reader (API system; BioMerieux). Antifungal sus-
ceptibility testing for AmB and fluconazole was performed according to the
National Committee for Clinical Laboratory Standards guidelines (12).

DNA typing. (i) Restriction fragment length polymorphism (RFLP). Isolates
were grown overnight in 10 ml of YPD broth (1% yeast extract, 2% peptone, 2%
dextrose) (Oxoid, Unipath S.p.A.). The culture was spun down, and the DNA
was extracted for restriction as described by Scherer and Stevens (14). DNA was
resuspended in a final volume of 50 pl, and 15 pl was digested with EcoRI for 6 h
by using buffer supplied by the manufacturer (Boehringer Mannheim GmbH,
Mannheim, Germany). Fragments were separated by electrophoresis through
0.9% agarose in TBE buffer (0.089 M Tris, 0.089 M boric acid, 2 mM
Na,EDTA), stained with ethidium bromide, and photographed with a Polaroid
type 557 camera.

(ii) Randomly amplified polymorphic DNA (RAPD). PCR DNA was further
purified with a Geneclean II kit (Bio 101 Inc., La Jolla, Calif.) to remove
inhibitors present in the samples. Two decanucleotide primers (Perkin-Elmer
S.p.A., Milan, Italy) were used.

Primer sequences were as follows: for CI12, 5'-ACGGTACCAG-3’, and for
CI25, 5'-GAACAGCTGG-3'. PCRs were performed with 5 U of AmpliTaq
DNA polymerase (Stoffel fragment) by using supplied buffer: dCTP, dGTP,
dATP, and dTTP, each at 200 uM; 5 mM MgCl,; 200 pmol of primer; and 2 ul
of DNA. All reagents were supplied by Perkin-Elmer.

The RAPD assay was carried out with 50-pl volumes in a GeneAmp PCR
System 2400 (Perkin-Elmer S.p.A.) programmed as follows: 94°C for 3 min,
followed by 45 cycles of 94°C for 1 min, 34°C for 1 min, and 72°C for 1 min. The
final extension step was prolonged to 7 min at 72°C.

The resulting DNA fragments were separated through a 1.5% agarose gel and
visualized as described above.

C. inconspicua strains. Five strains of C. inconspicua were isolated from our
three patients. Patients 1 and 2 had two isolates each, from blood culture and the
CVC tip, respectively. The fifth strain was isolated from a liver biopsy sample
from patient 3. An American Type Culture Collection (ATCC) human strain of
C. inconspicua (ATCC 16783) was used as a reference strain. No epidemiolog-
ically unrelated strains were available to be used as controls, since there were no
previous isolates of C. inconspicua from either surveillance cultures or clinical
samples.

RESULTS

C. inconspicua was never isolated from surveillance cultures
from patients admitted to the Department, including those in
this study, or from environmental samples and cultures from
health-care workers.

The fungal agents of these three infective episodes showed
identical phenotypic characteristics and were identified as C.
inconspicua (8). The cells were ovoid on SDB after 72 h at
25°C, measuring 1.5 by 3 pm to 3.0 by 5 um. On SGA, the
streak cultures were greyish white and smooth. The yeasts did
not form true hyphae or pseudohyphae. Only a very primitive
pseudomycelium consisting of branched chains of ovoid cells
was observed in the cornmeal agar. Direct readings from the
API system showed an ID32 C profile of 0200010005 (good



794 D’ANTONIO ET AL.

M1 2 3 4 5 6

12.2 kb
9.2 kb

7.1 kb
6.1 kb

5.1 kb

4.1 kb

3.1 kb

2.0 kb

FIG. 3. Restriction endonuclease pattern (EcoRI digests of whole chromo-
somal DNA) of clinical isolates and an ATCC reference strain of C. inconspicua.
Lanes: M, size markers (1-kb DNA ladder; GIBCO BRL, Gaithersburg, Md.); 1
and 2, blood and catheter tip isolates from patient 1; 3 and 4, blood and catheter
tip isolates from patient 2; 5, hepatic isolate from patient 3; 6, ATCC 16783
(human isolate).

identification for C. inconspicua). The organism did not grow
in the presence of cycloheximide. Strain ATCC 16783 yielded
an identical code with the API profile. Neither our isolates nor
the ATCC reference strain grew on vitamin-free medium. All
C. inconspicua isolates were resistant to fluconazole (MICs,
>32 pg/ml) and susceptible to AmB (MICs, 0.004 pg/ml).

We performed DNA typing on both the clinical isolates of C.
inconspicua and the ATCC reference strain. All typing systems
gave unequivocal results. All the clinical isolates had identical
DNA restriction profiles after digestion with EcoRI (Fig. 3).
When primer CI12 was used, the RAPD patterns of our iso-
lates were also indistinguishable. Primer CI25 revealed just a
slight difference in the profile of the CVC tip isolate from
patient 2, due to the presence of a supplementary band of 1.2
kb (Fig. 4, lane 11). The ATCC control strain was clearly
distinguishable from the other strains when typed by either
RFLP or RAPD.
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FIG. 4. RAPD fingerprints of clinical isolates and an ATCC reference strain
of C. inconspicua obtained with primers CI12 (lanes 1 to 6) and CI25 (lanes 7 to
12). Lanes: 1, ATCC 16783 (human isolate); 2 and 3, blood and catheter tip
isolates from patient 1; 4 and 5, blood and catheter tip isolates from patient 2; 6,
hepatic isolate from patient 3; 7, ATCC 16783; 8 and 9, blood and catheter tip
isolates from patient 1; 10 and 11, blood and catheter tip isolates from patient 2;
12, hepatic isolate from patient 3; M, size markers (1-kb DNA ladder).

J. CLIN. MICROBIOL.

DISCUSSION

This paper describes a small cluster of infections due to C.
inconspicua in patients with malignancies. Several pieces of
evidence are confirmatory of the epidemic nature of this clus-
ter. The three cases of infection occurred over a period of 1
month and involved patients in adjacent single rooms. No
previous isolate of C. inconspicua from clinical, surveillance, or
environmental samples has been reported at our Department.
No more C. inconspicua infections were detected after that
episode. All our C. inconspicua isolates are genetically indis-
tinguishable by both REA and RAPD analysis. These identical
profiles are not attributable to a lack of discriminative power of
our molecular typing systems, given their capability to differ-
entiate our isolates from the ATCC reference strain, which was
used specifically to validate our typing systems. The slightly
different RAPD profile generated with primer CI25 for the
CVC tip isolate from patient 2 is likely to be expression of a
microevolutionary change within the infecting clonal popula-
tion (9, 13).

It is difficult to answer the question of whether these patients
became infected from a common source within the hospital
environment or whether the strain was brought to the hospital
by the index patient (case 1), from whom it subsequently
spread into the hospital environment. The latter hypothesis
seems unlikely, since these patients were screened for oral,
fecal, and urinary yeast carriage on admission, in the context of
a global infection control program, and were negative for C.
inconspicua. The alternative explanation may be considered
more reliable, but since this outbreak was only retrospectively
identified and investigated, no screening of the ward was car-
ried out at the time of the outbreak to detect a potential source
of the strain within the hospital environment.

Our patients have survived despite having disseminated in-
fections, suggesting a low virulence for the epidemic strain of
C. inconspicua.

The two patients with C. inconspicua fungemia associated
with CVC infections did not develop mural thrombosis and
were successfully treated with a course of AmB and removal of
the CVC. The patient with C. inconspicua hepatitis also had an
improvement from AmB therapy. This is the first case of an
hepatic localization of C. inconspicua. Mostly C. albicans and
C. tropicalis have been reported as causative agents of hepatic
and/or splenic infection in patients with malignancies receiving
chemotherapy (1, 15).

In summary, the spectrum of Candida spp. responsible of
disseminated infections continues to expand, including species
that were rarely considered pathogens. C. inconspicua should
be taken in proper consideration as a potential agent of nos-
ocomial invasive infections in immunocompromised patients.
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