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Candida utilis was cultured from the blood of a patient with acquired immunodeficiency syndrome. The
candidemia was apparently associated with catheter implantation. The isolate was identified initially by
standard methods and verified by molecular probing. The pattern of actip-specific restriction fragments
obtained from the DNA of the isolate, probed with C. albicans actin sequences, corresponded to that of C. utilis.
This organism adds to the growing list of Candida species associated with human disease. Molecular probing
offers a definitive identification when an unexpected etiological agent is found.

Candidiasis is the most common opportunistic fungal
infection in humans (11, 16). Immunocompromised individ-
uals, such as patients with acquired immunodeficiency syn-
drome, are susceptible to infections of this type (10). Seven
Candida species, C. albicans, C. guilliermondii, C. krusei,
C. parapsilosis, C. pseudotropicalis, C. stellatoidea, and C.
tropicalis as well as Torulopsis glabrata are regarded as the
principal medically important species of Candida and Torn-
lopsis (11). The issue of the taxonomic status of the genera
Candida and Torulopsis has been described by McGinnis et
al. (7). C. albicans is the most frequent cause of fungemia,
and C. tropicalis and C. parapsilosis have been noted as

increasingly frequent clinical isolates (8). Less common
agents of fungemia include C. lusitaniae (2, 17), C. rugosa
(14, 19), and T. candida (18), although C. lusitaniae may also
be regarded as being in the emerging agent category (4).
Candidemia may be the result of a persistent or transient

colonization. Intravenous catheters and other foreign de-
vices implanted in a susceptible host are known to act as a

nidus for the infectious agent (2, 14, 21). We present in this
report a case, in a patient with acquired immunodeficiency
syndrome, of catheter-associated candidemia caused by C.
utilis. This isolate was initially identified by standard meth-
ods (3) and subsequently confirmed by molecular probing
with the C. albicans actin gene (6). To our knowledge, this is
the first reported case of a catheter-associated fungemia
caused by C. utilis. This yeast species is known for its
industrial applications (12, 13) and has not been associated
with human disease.

CASE REPORT

A 5-year-old male hemophiliac was admitted to the Uni-
versity of Tennessee Medical Center at Knoxville on 27
December 1986 with the diagnosis of acquired immunodefi-
ciency, C. albicans esophagitis, Cryptosporidium gastroen-
teritis, and increasing abdominal pain. The patient had been
on parenteral hyperalimentation via a central line catheter
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since July 1986. The patient had had several episodes of
pancreatitis and had chronic hepatitis B surface antigenicity.
Liver functions were grossly abnormal. He had been on oral
nystatin and ketoconazole for Candida esophagitis. The
patient was neutropenic and mildly thrombocytopenic. Be-
cause of recurrent fevers, multiple blood cultures had been
drawn between June 1986 and January 1987 for bacterial and
fungal cultures and were negative. On 3 January 1987, a

fever of 103°F (39.4°C) prompted repeat collection of blood
cultures and initiation of nafcillin and gentamicin, which
were stopped on 9 January. When the fever returned on 12
January and a physical examination revealed no source for
the fever, cultures were obtained and a trial of trimethoprim-
sulfamethoxazole was begun. Ongoing evaluation revealed
increased radioactive uptake only in the small bowel as

would be expected with enteritis.
Between 13 and 15 January, three separate blood cultures

revealed Streptococcus faecalis, Acinetobacter species, and
a yeastlike organism. Trimethoprim-sulfamethoxazole treat-
ment was discontinued, and clindamycin, ampicillin, genta-
micin, and amphotericin B treatments were instituted.
Because of the underlying bleeding disorder, thrombo-
cytopenia, and platelet dysfunction of the patient, it was

elected to leave the central catheter in place and attempt
therapy via central catheter administration. The patient
became afebrile on 17 January 1987. Amphotericin B was

increased by 0.1 mg/kg per day to a maximum dose of 16 mg
(0.5 mg/kg per day). After 5 months of therapy, ketoconazole
was discontinued on 20 January when the yeast strain was
tentatively identified as C. utilis. A blood culture from 20
January was still positive for C. utilis (amphotericin B dose
was 8 mg at that point). On 22 January, the patient experi-
enced another fever of 103°F but was found to have an acute
episode of pancreatitis with an amylase level of 375 U/liter
and a lipase level of 7,000 U/liter (Ektachem 7000, Kodak
Laboratories). The patient continued to have severe bleed-
ing problems requiring multiple infusions of platelets, factor
VIII, and intravenous immunoglobulin and continued to be
febrile. Cultures of blood samples drawn from the patient on
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27 and 30 January and 3, 5, 6, 8, and 10 February were
positive for C. utilis. Of a total of 17 blood cultures obtained
between 14 January and 10 February, there were a total of 11
cultures positive for C. utilis. Amphotericin B levels in
serum were documented to be between 1 and 2.4 Fxg/ml. The
susceptibility of the organism, as determined both by W. G.
Merz at the John Hopkins University and by us, was to 0.5
to 1 kg/ml. Flucytosine was added to the treatment protocol
on 9 February. Five days later, the central line was removed,
amphotericin B was administered for 2 h, and a new central
line was placed. Amphotericin B and flucytosine were con-
tinued for nine more days for a total of 32 days of ampho-
tericin B. All antigen and antibody tests for C. albicans were
negative. The patient experienced an episode of Escherichia
coli sepsis during the last few days of amphotericin B
therapy. Despite continuing fevers between 12 February and
1 March 1987, 20 negative blood cultures were obtained.
Between 1 March and the death of the patient on 11 April
1987, 19 more blood cultures yielded only one yeast-positive
culture. This yeast strain was identified as C. parapsilosis by
conventional procedures. Cultures were obtained from both
central catheters and peripheral venipunctures.

MATERIALS AND METHODS
Microscopic morphology on Sabouraud glucose agar and

cornmeal agar was evaluated by standard methods (3).
Carbon assimilation patterns were determined with the API
20C (Analytab Products, Inc., Plainview, N.Y.) yeast iden-
tification system (1). Utilization of nitrate as a sole nitrogen
source was evaluated by direct inoculation into yeast carbon
base broth (Difco Laboratories, Detroit, Mich.) containing
0.5% potassium nitrate.

Molecular probing of the yeast DNA with the C. albicans
actin gene was performed as described previously (6). The
yeast DNA was digested with several hexaschisomers and
electrophoresed in agarose. The resulting DNA fragments
were transferred to nitrocellulose membranes by the South-
ern procedure (6) and probed with 32P-labeled actin DNA
from C. albicans. The resulting patterns were compared with
those of various known Candida species. All strains used
were from the culture collection of W. S. Riggsby or J. M.
Becker. The identities of the strains were verified by stan-
dard procedures.

Susceptibility testing was performed by the broth dilution
method (2). Amphotericin B was tested in yeast nitrogen
base (Difco) buffered with 3-[N-morpholino]propanesulfonic
acid (pH 7) containing 0.5% ammonium sulfate and 2%
glucose. C. albicans H317 was used as the control strain
(15).
Blood cultures were obtained and processed in the follow-

ing manner. Both peripheral cutaneous venipunctures and
catheter specimens were obtained after the site was prepared
with a 10% povidone-iodine solution which was allowed to
dry. Sterile technique and equipment were also used. The
specimen was then injected into a Bactec blood collection
bottle (aerobic blood culture bottle containing tryptic soy
broth). The bottles were sampled every day for radioactive
`4C production. Once a growth index of 35 was obtained, a
portion of the specimen was aseptically removed and eval-
uated with a Gram stain. If any organism resembling yeasts
was identified, further samples were inoculated onto 5%
sheep blood agar, chocolate agar, and Sabouraud glucose
agar. If no organism was seen, a sample was inoculated onto
chocolate agar.

Tests for antibody against Candida mannan and cytoplas-
mic components were performed by Smith and Kline Bio-
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FIG. 1. Micrograph of clinical isolate grown on cornmeal agar.
Bar, 10 ±m.

logics Laboratories, Philadelphia, Pa. Antibody tests were
also done by the Centers for Disease Control, Atlanta, Ga.,
by immunodiffusion and latex agglutination. Antigen tests
were done by the Centers for Disease Control by the
enzyme-linked immunosorbent assay.

RESULTS

The morphological and physiological data gathered on the
isolate correlated well with those of C. utilis (9). On Sabou-
raud glucose agar, the yeasts appeared as smooth, cream
colonies after 24 h of incubation at 30iC. The yeasts did not
form germ tubes. Microscopic examination revealed globose
to ovoid celbs. Cultures on cornmeal agar inoculated by the
Dalmau method showed filamentous growth consisting of
chains of elongated blastoconidia. Ovoid cells were also
present (Fig. 1). This yeast strain was able to grow at 370C,
and the MIC of amphotericin B was 0.52 shg/ml.
The biocode resulting from the API 20C assimilation test

(6400033) was not found in the API 20C profile index.
Indeed, C. utilis is not part of the API 20C data base. Direct
readings from the API 20C strip indicated that this yeast
strain was able to assimilate glucose, glycerol, xylose,
maltose, sucrose, melezitose, and raffinose and none of the
remaining il carbon compounds. These characteristics were
compatible with those of C. utilis except for cellobiose
assimilation, which is noted as positive according to the
standard description (9).

Molecular probing verified the identity of the isolate as C.
utilis. The various DNA fragments containing action gene
sequences generated after treatment of cellular DNA with
restriction endonucleases are shown in Fig. 2. The restric-
tion pattern obtained with each enzyme corresponded to
those obtained with an authentic strain of C. utilis (ATCC
9226). The pattern generated from probing the clinical isolate
did not correspond to those previously reported (6) for C.
albicans H317, C. krusei ATCC 6258, C. guilliermondii
SR1207, C. parapsilosis ATCC 22019, C. pseudotropicalis
ATCC 2512, C. stellatoidea ATCC 11006, or C. tropicalis
ATCC 13803.
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FIG. 2. Restriction fragment analysis. DNA isolated from C.
utilis ATCC 9226 (lanes 2, 3, and 4) or from the clinical isolate (lanes
4, 5, and 6) was digested with restriction endonuclease EcoRl (lanes
2 and 5), Hindili1 (lanes 3 and 6), or Pvi'il (lanes 4 and 7). Southern
blotting was done as described previously (6). Lane i contains a
HindIll digest of bacteriophage lambda ONA as markers.

DISCUSSION
Persistent episodes of candidemia have been associated

with the presence of intravenous catheters (14, 21). The
immunosuppressed state of the patient with acquired immu-
nodeficiency syndrome in our report obviously facilitated
the colonization observed. How the patient acquired the
organism is not clear. Ail fluids used for injection were
inspected and cultured and none grew C. utilis. Only rarely
has C. utilis been isolated as a contaminant from clinical
materials (e.g., sputum, vaginal discharge) (12). This organ-
ism has been shown to have low pathogenicity even in
immunosuppressed mice (5).
While the catheter remained, the patient experienced

persistent candidemia even though the in vitro MIC indi-
cated susceptibility to amphotericin B at levels documented
to be present in the serum of the patient. Patients with
acquired immunodeficiency syndrome have been noted to
have difficulty in clearing Candida infections even when on
appropriate and normally adequate antifungal therapy (20).
When the intravenous catheter was removed, the infection
cleared with only nine additional days of amphotericin B
therapy.

Until now, C. utilis had not been associated, to our
knowledge, with human infection. Since we based our initial
identification on morphological and physiological data which
contained one anomalous assimilation character, we decided
to verify it by methods based on genotypic properties. The
pattern of actin-specific restriction fragments obtained from
the nuclear DNA of the isolate corresponded to that of C.
utilis. This molecular probe provides definitive identification
of Candida species. It may be particularly useful when
standard methods do not allow a precise identification, or, as
here, when an unexpected etiological agent is involved. In an
era in which medical therapy involves increasingly extensive
use of antibiotics and immunosuppressive drugs, novel in-
fectious agents may be expected to emerge. In recent years,
for example, documented cases of fungemia caused by
yeasts such as T. c-andida and C. rugosa have been reported

(14, 18, 19). This case of C. uiiilis fungemia adds to the list of
novel agents related to human disease. It further stresses the
importance to vigilance for emerging new opportunistic
fungal pathogens.
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