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An Outbreak of Dipodascus capitatus Infection in the ICU:
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SUMMARY: A mini epidemic of Dipodascus capitatus (teleomorph of Geotrichum capitatum) involving three
cases is reported. The index case was pulmonary infection and a fulminant course of fungal infection, which
resulted in the patient’s death with acute myelocytic leukemia. In the other cases, the patients were simulta-
neously hospitalized, the first in the intensive care unit. In all cases, D. capitatus was identified in different
samples (sputum, deep tracheal aspiration, blood, and urine) from each of the patients. Growing evidence
indicates that D. capitatus should be added to the lengthening list of opportunistic fungal pathogens that can
cause infection in people of all ages and particularly in those who are immunocompromised. Further, the danger
of cross-contamination and potential “outbreak” should be kept in mind during hospital management.
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INTRODUCTION

Most nosocomial acquired fungal infections are caused by
Candida spp., Aspergillus spp., or Mucor spp. Geotrichum
capitatum is an uncommon fungal pathogen formerly known
as Tricosporon capitatum, Blastoschizomyces capitatus. G.
capitatum was first described by Diddens and Lodder in 1942
(1). From a taxonomic point of view, G. capitatum is the
correct anamorphic name, and its teleomorph is Dipodascus
capitatus. Guého et al. (1) reported on the clinical signifi-
cance of G. capitatum, which may occur only when the
patient has an immunosuppressive condition. We report an
epidemic caused by G. capitatum in our hospital. Fungal iden-
tification carried out at our laboratory was verified by DNA
sequencing analysis performed at Meiji Pharmaceutical
University, Tokyo, Japan.

PATIENTS AND METHODS

Case 1: The index case was a 33 year-old, 31-weeks
pregnant female who was admitted to the emergency unit with
fever, malaise, and erythema on her face. The physical
examination indicated crepitation on the left middle zone that
was confirmed by a chest x-ray showing non-homogenous
infiltration in the same zone. Laboratory findings were WBC,
21.091×103/μL with no neutrophils, lymphocytes, or mono-
cytes (all cells were blasts); Hb, 6.62 g/dL; hematocrit,
18.98%; and platelet count, 32.4× 103/μL. Serum albumin
was 2.86 g/dL, C-reactive protein, 155.7 mg/L; and urine
was normal. Toxoplasma IgM, IgG, and CMV IgM were
negative, and CMV IgG was positive. The patient was
hospitalized in the internal medicine intensive care unit

(MICU). Bone marrow examination results were consistent
with acute myeloblastic leukemia (AML); hyper-cellular
findings (M4-M5) consisted of blast cell infiltration. Arterial
blood gases indicated moderate hypoxemia. No leukocytes
but groups of Gram-negative bacilli were seen in sputum.
Empirically, imipenem at 2 g a day and claritromycin 500 mg
b.i.d. were administered. After identification of Pseudomonas
spp. from the sputum, amikasin was added. The patient has
delivered at day 10, at which time ARA-c 100 mg/m2 plus
mitoxantrone (Novantron®) 9 mg/m2 and G-CSF (Neupogen®)
48 MÜ were given. After the chemotherapy treatment, her
laboratory findings were WBC, 0.252× 103/μL; neutrophils,
0.034× 103/μL; Hb, 8.8 g/dL; hematocrit, 25.12%; platelet
count, 4× 103/μL. She was febrile on the 2nd day. At
that time, yeast cells were seen in her sputum and deep
tracheal aspiration specimens, and liposomal amphotericin
B 3 mg/kg per day was added to the therapy. Because of
thrombocytopenia, bronchoscopy could not been performed.
G. capitatum and MRSA were isolated from sputum and
deep tracheal aspiration. Concomitantly, on the 16th day of
hospitalization, due to high grade fever and deterioration of
her clinical condition, antimicrobial therapy was changed to
cefepime 2 g b.i.d., ciprofloxacin 400 mg b.i.d., vancomycin
1 g b.i.d., and trimethoprim/sulfametaxazole at 15 mg of
TMP component/kg. When hypoxia worsened the patient was
transferred to the reanimation ICU (RICU). She died due to
pulmonary insufficiency 2 days later.

Case 2: A 61-year-old male was admitted because of long
lasting dysphasia and inability to digest solid foods for 20
days. Severe weakness, lack of appetite, regurgitation, and
weight loss over the previous 2 months were the accompany-
ing complaints. Smoking history was 45 packs/year. Based
on all examination findings, it was determined that the
patient had a gross solid mass in the main carina and the
entrance of the left bronchial system that was diagnosed as
squamous cell lung carcinoma. No chemotherapy was given
to the patient due to hypocalcemia and deteriorated clinical
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condition. The patient was discharged by his own demand on
day 25. G. capitatum was isolated from sputum taken on
the 15th day. Based on the fact that there were no clinical
symptoms of lung infection, this result was evaluated as
colonization, and no antifungal therapy was given. His
hospitalization at the same MICU as the index case was 8
days (Fig. 1).

Case 3: A 72-year-old male patient who had suffered from
chronic obstructive pulmonary disease (COPD) and periph-
eral arterial disease for 15 years was hospitalized for
corpulmonale and respiratory insufficiency. He had two
ventilation-associated pneumonia (VAP) attacks. The first
attack occurred 1 week after admission, at which time
Pseudomonas aeruginosa was isolated from the tracheal
aspirate. Imipenem at 500 mg t.i.d. and amikasin 1 g a
day were started. At the time of the second attack, on the
30th day of admission, G. capitatum was isolated from two
bottles, and Escherichia coli was isolated from one bottle, of
blood cultures from blood that was consecutively drawn in
the same day. Therefore, piperacillin/tazobactam 4.5 g t.i.d.
and amikasin 1 g once a day and fluconazol 400 mg per day
were added to the treatment. On the 7th day of the therapy, the
patient had improved: WBC, 15.234× 103/μL; neutrophils,
13.794× 103/μL; the patient’s urine was muddy; and
neutrophil groups, Gram-positive cocci, and yeast cells were
seen. G. capitatum was identified from urine culture on day
45. Antimicrobial and antifungal treatments with teicoplanin
and ciprofloxacin were started with a diagnosis of catheter-
related urinary tract infection. He died on the 50th RICU day
because of multiple organ dysfunctions (MOD). The pres-
ence of G. capitatum might have been due to contamination
in RICU. This clinical picture was developed 10 days after
the case 1 had been transferred to the RICU (Fig. 1).

Mycological studies: Blood cultures were performed using
the BACTEC automated culturing system (BD Diagnostic
Systems, Oxford, UK). Sputum and deep tracheal aspiration
specimens were cultured on Columbia agar, complemented
5% sheep blood, and Sabouraud dextrose agar. All isolates
were identified as G. capitatum according to the biochemical
patterns obtained by the commercial identification system
ATB ID 32 C (BioMérieux, Marcy l’Etoile, France); they
showed the same bionumber, 2000010001 (99.9%). The sugar
assimilation profile of the isolate is presented in Table 1. On
the first day of subculture, cream-colored, dry, and wrinkled
yeast-like colonies were revealed after 24 h on Sabouraud
dextrose agar (Fig. 2). No germ tube formation was detected.
On corn meal agar (Oxoid, Hampshire, UK), development of
mycelium and a few arthrospors and blastoconidia were
evident after 24 h. The morphotype on CHROM agar-

Candida (Beckton-Dickinson, Heidelberg, Germany) showed
white-pink and wrinkled colonies (Fig. 3). Antifungal sus-
ceptibility of the yeasts was determined by E test (AB
Biodisk, Solna, Sweden) (2), and the results were interpreted
according to the breakpoints for Candida spp. set by the
National Committee for Clinical Laboratory Standards (3).
All strains were shown to be susceptible to amphotericin B
(MIC, 0.38 μg/ml) and fluconazole (MIC, 16 μg/ml).

The isolates were sent to Meiji Pharmaceutical University,
Department of Microbiology, Tokyo, Japan for genetic
confirmation of identification.

DNA isolation, PCR, and sequencing reactions: Addi-
tional sequencing analysis of the 26S rDNA was performed

Fig. 1.  Hospitalization periods of the patients.
*P1, Case 1; P2, Case 2; P3, Case 3.

Table 1.  Sugar assimilation profile of G. capitatum
by ATB ID 32 C strip

Galactose –

Actidione +
Sucrose –
N-Acetyl-Glucosamine –
DL-Lactate –
L-Arabinose –
Cellobiose –
Raffinose –
Maltose –
Trehalose –
2-Keto-Gluconate –
α-Methyl-D-Glucoside –
Sorbitol –
D-Xylose –
Ribose –
Glycerol +
Rhamnose –
Palatinose –
Erythritol –
Melibiose –
Glucoronate –
Melezitose –
Gluconate –
Levulinate –
Mannitol –
Lactose –
Inositol –
Glucose +
Sorbose –
Glucosamine –
Esculine +

Fig. 2.  Geotrichum capitatum; cream-colored, dry, and wrinkled yeast-
like colonies on Sabouraud dextrose agar.
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to ensure identification of these organisms. Nuclear DNA of
the isolates was extracted by the method of Makimura et al.
(4). The D1/D2 regions of 26S rDNA in the rRNA gene were
sequenced directly from PCR products using the primer pair
NL-1 (5´-GCA TAT CAA TAA GCG GAG GAA AAG-3´)
and NL-4 (5´-GGT CCG TGT TTC AAG ACG G-3´) (5,6).
The PCR product was sequenced with NL1 and NL4 using
an ABI 310 DNA sequencer and an ABI PRISM cycle
sequencing kit (Perkin-Elmer Applied Bio-Systems, Foster,
Calif., USA) according to the manufacturer’s instructions.
The DNA sequences of the isolates corresponded with those
of the G. capitatum rRNA gene from the GenBank DNA
database (U40084). Therefore, all isolates were identified as
G. capitatum.

�rDNA sequencing: Nuclear DNA was extracted from the
isolates using the method of Makimura et al. (4). The D1/D2
regions of 26S rDNA in the rRNA gene were sequenced
directly from PCR products using the primer pair NL1
(GCATATCAATAAGCGGAGGAAAAG) and NL4 (GG
TCCGTGTTTCAAGACGG). The PCR products were
sequenced using an ABI 310 DNA sequencer and a BigDye
Terminator Cycle Sequencing Ready Reaction kit (Perkin-
Elmer) according to the manufacturer’s instructions. The
sequence data were analyzed using the National Center for
Biotechnology Information (Bethesda, Md., USA) BLAST
system (available at http://www.ncbi.nlm.nih.gov/BLAST/).

Random amplification of polymorphic DNA (RAPD)
analysis: Eleven oligonucleotides were initially investigated
for reactivity and reproducibility using D. capitatus DNA:
M13 (GAGGGTGGCGGTTCT), T3B (AGGTCGCGGG
TTCGAATCC), (GACA)4 (GACAGACAGACAGACA),
TEL01 (TGGGTGTGTGGGTGTGTGGGTGTG), (CAG)4
(CAGCAGCAGCAG), OPE1 (CCCAAGGTCC), OPE2 (GG
TGCGGGAA), OPE3 (CCAGATGCAC), OPE4 (GTGACAT
GCC), R28 (ATGGATCCGC), and RC8 (GGATGTCGAA).
Two oligonucleotides, M13 and OPE4, were selected as single
primers for PCR fingerprinting of the four isolates. PCR was
performed with an initial denaturation at 94°C for 3 min,
followed by 33 cycles of 20 s at 94°C, 60 s at 32°C, and 90 s
at 72°C, with a final extension at 72°C for 10 min. Gene Taq
DNA polymerase (Nippon Gene, Toyama, Japan), which was
developed for RAPD analysis, was used in this study.

RESULTS

rDNA sequencing and RAPD analysis: The DNA sequences
of all the isolates were completely matched to that of D.

capitatus (G. capitatum) from the GenBank DNA database
(U40084). Therefore, all the isolates were identified as D.
capitatus.

A photograph of the PCR products for primers M13 and
OPE4 is shown in Fig. 4. The five clinical isolates from the
three patients had identical RAPD profiles.

DISCUSSION

G. capitatum is a normal inhabitant of soil and human skin,
the respiratory tract and the digestive tract. Fungi that were
previously considered contaminants or harmless colonizers
are emerging as new fungal pathogens, particularly in
immunocompromised patients. Risk factors for systemic
infections with G. capitatum are prolonged neutropenia,
aggressive chemotherapy, or the use of broad spectrum anti-
bacterial agents, and the alteration of local defenses by the
obstruction or breakdown of the skin and mucosa (7-11).

Infections with G. capitatum have been reported particu-
larly in patients with hematological illness. Mahul et al. (12)
reported one patient with AML and reviewed six patients
with hematological illnesses (four cases of leukemia, one
of idiopathic aplastic anemia, and one of multiple myeloma)
and sepsis. All six were immunosuppressed patients, and all
but one died of fungal infections. Martino et al. (13) reported
12 infected, four possible infected, and five colonized cases
by B. capitatus at a hematology unit. One case was lymphoma,
one was multiple myeloma, and the others were leukemia.
All of the systemically infected patients were febrile and had
severe neutropenia and liver involvement; five of the 12
patients had pulmonary system involvement; and two or
more blood cultures were positive in 11 of the 12 patients.
All patients infected or colonized were administered prophy-
lactic oral antibiotics. Buchta et al. (7) reported 10 strains of
B. capitatus were isolated during a 5-year period at a teach-
ing hospital. All cases had hematologic malignancies or
immunosuppressive illnesses such as AIDS. The most im-
portant risk factor is immunosuppression. Schiemann et al.
(14) reported fluconazole-resistant G. capitatum septicemia
in a patient with AML. Prolonged neutropenia and the use of
prednisone had favored the fungal infection.

The current report describes three new cases of G.
capitatum infections: patients with AML, squamous cell car-
cinoma, and COPD and peripheral arterial disease presented
with G. capitatum infection over the same time period in our
hospital (Fig. 1). The patient with AML was the index case,
and she had shared the same room with the other two patients
for at least 1 week during their simultaneous hospitalization.

Fig. 3.  Geotrichum capitatum; white-pink and wrinkled colonies on
CHROM Agar-Candida.

Fig. 4.  RAPD patterns obtained with the primers OPE-4 (A) and M13
(B) of G. capitatum isolates. Lanes: 1, Case 1; 2, Case 2; 3-5, Case 3;
SM, 100 bp-ladder.
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This fact suggests the possibility of cross-contamination and
potential for “outbreak” in cases of G. capitatum fungemia,
which should be kept in mind during hospital management.

Immunocompromised patients are highly susceptible to
nosocomial infections caused by organisms such as fungi
that were previously considered to be of low virulence or
“nonpathogenic” (15). Fungal infections in these patients are
often severe, rapidly progressive, and difficult to diagnose or
treat. Fungi are eukaryotic cells and are more complex than
bacteria. A thorough appreciation and understanding of
fungal infections, including diagnostic and therapeutic
modalities, are needed among clinicians and microbiologists
to provide better patient care.

Known risk factors for fungal infections include the num-
ber of antimicrobial agents received, duration of antimicrobial
therapy, receiving total parenteral nutrition, neutropenia,
hemodialysis, previous colonization, and extensive surgery
or burns (15). Also, care in specialized units and the use of
invasive monitoring devices and assisted ventilation have
assisted in treatment of patients suffering from previously
devastating or fatal illnesses. Infusion of broad-spectrum
antimicrobial agents may allow fungi to proliferate in the
gastrointestinal tract, subsequently colonize the skin, and enter
the bloodstream via a central venous catheter (15). Another
route of entry may be translocation of fungal pathogens from
a patient’s colonized gastrointestinal tract into the blood-
stream. This route is supported by repeated findings that
isolation of the fungus from a site of colonization elsewhere
in the body is an independent risk factor for nosocomial
fungemia.

Ascioglu et al. (16) presented an international consensus
report defining opportunistic invasive fungal infections. They
described three levels of certainty of diagnosis. The first
presented patient was diagnosed with “probable invasive
fungal infection” by using these definitive criteria: the patient
had neutropenia, persistent fever while under appropriate
broad spectrum antibacterial treatment, and positive result of
culture from sputum. The second patient was evaluated as
having fungal colonization, based on the fact that he did not
fit the clinical picture of fungal infection. The fungus was
isolated from sputum. The last patient was not high-risk;
this patient had no hematologic neoplasia or other immuno-
suppressive diseases. However, hospitalization in an ICU was
the important risk factor in this case for acquiring the infec-
tion (17). He was placed on a central venous catheter, given
a tracheotomy for connection to a ventilator, and given a
urinary catheter, which breaks the mucosal and skin integrity.
The patient first had fungemia followed by urinary coloniza-
tion. He died because of MOD. Nosocomial bloodstream
infections by yeasts are associated with the highest crude
mortality (40%) (18).

Recognition and early treatment of these emerging fungal
pathogens requires close collaboration among the clinicians,
pathologists, and microbiologists. For treatment of invasive
fungal infections, amphotericin B is still the “gold” standard,
and maximum dosage of amphotericin B has been recom-
mended (7,18). Most fungi are inhibited by amphotericin
B; MICs range from 0.1 to more than 100 μg/ml (19,20).
However, therapy of G. capitatum as well as a predictive
value of in vitro susceptibility test results have not yet been
established (7). Therefore, success of treatment may be poor.
Martino et al. (13) recommended combination treatment with
amphotericin B and 5-flourocytosine. They reported that the
main important factor in clinical cure is remission of the
underlying malignancy. Only the patient in the first case was
administered amphotericin B; she was not in remission, and
died before fungal identification. The patients in the second
case was not treated because he was evaluated to have
colonization. The patient in the last case was treated with
fluconazole. In the literature, fluconazole is not a reliable agent
for cure of G. capitatum infection (14,2); however, the strains
presented herein were susceptible to fluconazole. Failure of
fluconazole treatment under in vivo conditions in conjunc-
tion with additional factors, such as hospitalization in RICU,
underlying disease, and concomitant infections, might be
reasons for mortality (Table 2).

We consider that the benefits of the widespread use of broad
spectrum anti-bacterial agents and aggressive chemotherapy
need re-evaluation as a result of the continuing emergence of
new fungal pathogens. Despite early diagnosis and appropri-
ate treatment, invasive fungal infection treatment may be
unsuccessful because of associated problems. For efficient
therapy, these accompanying problems should be redressed.
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