
Abstract The isolation of Candida species from a single
blood culture is considered sufficient evidence for the
initiation of systemic antifungal therapy. However, blood
cultures still lack sensitivity. Previous reports have sug-
gested that the combined serological detection of mann-
anemia and anti-mannan antibodies may be useful for the
diagnosis of systemic candidiasis caused by Candida 
albicans (specificity and sensitivity 93% and 80%, re-
spectively). In this study, serological tests to detect Can-
dida albicans mannan and Candida albicans antibodies
(Platelia Candida Antigen and Antibody tests; Bio-Rad,
France) were applied retrospectively to a series of pa-
tients with at least one Candida-positive blood culture
and from whom at least one serum sample, taken before
or on the day of blood culture, was available. Forty-five
patients were selected, including 23 infected by Candida
albicans, 4 by Candida glabrata, 9 by Candida tropica-
lis, 5 by Candida parapsilosis, and 4 by Candida krusei.
Serological tests were positive in 73% of patients at least
2 days, and in some patients, up to 15 days before blood
cultures became positive. These data suggest that sero-
logical surveillance of at-risk patients using the Platelia
Candida tests could result in earlier initiation of antifun-
gal therapy, especially when used in conjunction with
blood cultures. In this way, more efficient management
of nosocomial infections caused by Candida species can
be achieved.

Introduction

Fungi have emerged as an increasingly frequent cause of
nosocomial infections worldwide. In a survey of positive
blood cultures performed in the mid-1980s in the USA,
Candida species ranked fifth in terms of overall inci-
dence and represented the fourth most common group of
nosocomial pathogens isolated from the intensive care
unit (ICU) [1]. A similar high incidence of candidemia
was also reported in European hospitals. An incidence of
0.71 episodes per 10,000 patient-days was reported in
1995 [2], and in 1999 an epidemiological study conduct-
ed in four Swiss university hospitals showed that Candi-
da species were the fourth most common isolate from
both medical and surgical services [3]. Furthermore, the
general increase in the incidence of candidemia has been
accompanied by an increase in the impact of systemic
Candida infections. Depending on the type of hospital
ward, attributable mortality rates for candidemia range
from 40 to 60% [4, 5], and death can occur as early as 
48 h after the detection of Candida in the bloodstream
[6]. In addition to mortality, candidemia is usually asso-
ciated with considerable morbidity. When only survivors
were considered, the median length of hospital stay was
30 days longer for infected patients compared to controls
[7], and extra costs for patients who survived were esti-
mated to be more than 40,000 U.S. dollars per patient
[8]. Recently, attention has focused on the increasing
prevalence of infections caused by non-albicans Candi-
da species and the related emergence of azole resistance
in species such as Candida glabrata [9, 10]. In 1995,
these species accounted for 46% of Candida infections
overall [11, 12, 13].

The diagnosis of systemic candidiasis is difficult be-
cause clinical signs are nonspecific [14, 15]. Isolation of
Candida species from a single blood culture is now con-
sidered to be sufficient evidence for the immediate initia-
tion of systemic antifungal therapy [16]. However, it is
recognized that blood cultures lack sensitivity, widely re-
ported to be less than 50% [17, 18], particularly for
deep-seated infections, and usually take several days to

H. Yera · B. Sendid · N. Francois · D. Camus · D. Poulain (✉ )
Laboratoire de Parasitologie-Mycologie, CHRU, 
Faculté de Médecine Pôle Recherche, Place de Verdun, 
59045 Lille Cedex, France
e-mail: dpoulain@univ-lille2.fr
Tel.: +33-3-20-62-34-15, Fax: +33+3-20-62-34-16

B. Sendid · D. Poulain
Equipe Inserm 9915, 
Laboratoire de Mycologie Fondamentale et Appliquée, 
Faculté de Médecine Pôle Recherche, Place de Verdun, 
59045 Lille Cedex, France

Eur J Clin Microbiol Infect Dis (2001) 20:864–870
DOI 10.1007/s100960100629

A R T I C L E

H. Yera · B. Sendid · N. Francois · D. Camus
D. Poulain

Contribution of Serological Tests and Blood Culture 
to the Early Diagnosis of Systemic Candidiasis

Published online: 13 December 2001
© Springer-Verlag 2001



865

become positive [19]. Detection of Candida DNA in
blood or serum samples by polymerase chain reaction
has generated a great deal of interest over the past few
years, and promising results have recently been pub-
lished for the detection and identification of Candida
DNA by polymerase chain reaction in febrile patients
with hematological malignancies [20]. Other serological
techniques for the detection of markers of infection are
generally considered to have two major drawbacks: de-
tection of anti-Candida antibodies fails to discriminate
between disseminated and superficial candidiasis, and
Candida-derived metabolite and antigen detection lacks
sensitivity.

Cell wall mannan is one of the major Candida anti-
gens that circulate during infection. Mannan is bound
noncovalently in the cell wall and is shed easily into 
serum, where it is highly immunogenic [21]. The obser-
vation of a balance between mannan epitope circulation
and anti-mannan antibody response in patients’ serum has
lead to the idea that the combined detection of mannane-
mia and anti-mannan antibodies by enzyme immunoassay
(EIA) may be a useful diagnostic procedure. The sensitiv-
ity and specificity of this procedure were both found to be
greater than 80% in patients infected by Candida albi-
cans or other pathogenic Candida species [22]. These
tests have been marketed as Platelia Candida Antibody
and Platelia Candida Antigen (Bio-Rad, France).

This study evaluated the contribution of the Platelia
tests in combination with blood cultures to the establish-
ment of an early diagnosis of systemic candidiasis.

Materials and Methods

Patients

This retrospective study involved hospitalized patients presenting
risk factors for deep-seated Candida infection and for whom can-
didiasis was suspected on clinical grounds. These patients had an
infectious syndrome resistant to antibiotic therapy, justifying a 
request by physicians for blood culture and/or serological tests.
Between January 1995 and December 1999, 132 patients present-
ed with Candida-positive blood cultures in the University Hospi-
tal, Lille. Of these patients, 27 could be included in this study on
the basis of the availability of at least one serum sample drawn on
the day of blood culture sampling or during the 15 days preceding
sampling. The number of blood cultures that were negative during
the same period was also recorded for each patient.

To increase the number of patients in the study, 18 patients
from two other French university hospitals, selected in the same
way, were also included (13 patients from Hôpital Saint Antoine,
Paris, hospitalized between January 1990 and December 1999, and
5 patients from the University Hospital, Dijon, hospitalized be-
tween January 1998 and December 1999). Details of these patients
and the serum samples are shown in Table 1. A total of 137 serum
samples were collected, including 66 taken before the day of
blood culture sampling and 23 taken on the day of blood culture.
An average of two serum samples per patient was obtained. All 
sera were stored at –20°C and tested in a blinded fashion. 

Serological Tests for Detection of Circulating Candida albicans
Antigens and Anti-Candida albicans Antibodies

Each serum sample was tested by three methods: two methods for
the detection of anti-Candida albicans antibodies and one for the
detection of Candida albicans mannan.

Enzyme Immunoassay for Detection of Candida albicans Mannan

The Platelia Candida Antigen test (Bio-Rad, France) has been de-
scribed previously [22]. This test employs the same monoclonal
antibody, EBCA1, as that used in the Pastorex Candida latex 
agglutination test. The epitope recognized is the alpha-linked
mannopentaose of Candida albicans VW32 mannan. The mono-
clonal antibody was coated onto wells of a microtiter plate. Each
serum sample was treated with EDTA and heat, and 50 µl of 
supernatant was then added to wells containing EBCA1 antibodies
coupled to peroxidase. After incubation and washing, the presence
of circulating mannan was revealed by the development of a 
colored enzymatic reaction whose intensity was proportional to
the mannan concentration. A standard dilution curve allowed the
determination of the serum mannan concentration in ng/ml. The
specificity and sensitivity of mannan detection were 98% and
40%, respectively [22].

Enzyme Immunoassay for Detection of Anti-Candida albicans
Mannan Antibodies

The Platelia Candida Antibody test (Bio-Rad) has also been de-
scribed previously [22]. Briefly, cell wall mannan from Candida
albicans VW32 was fixed to the wells of microtiter plates. Serum
(100 µl) diluted 1/8,000 was added to each well and the plates in-
cubated. After washing, peroxidase-conjugated anti-human immu-
noglobulins were added, which bound to the anti-mannan antibod-
ies present in the serum. The immunological reaction was revealed
by the development of a colored enzymatic reaction whose inten-
sity was proportional to the antibody concentration. A standard 
dilution curve allowed the determination of anti-mannan antibody
concentration in arbitrary units (AU). The specificity and sensitiv-
ity of anti-mannan antibody detection were 94% and 53%, respec-
tively [22].

Table 1 Characteristics of patients with systemic candidiasis, and serum samples collected at each center

Characteristic Lille (n=27) Paris (n=13) Dijon (n=5) Total (n=45)

Male 16 8 2 26
Female 11 5 3 19
Mean age in years 57 56 60 58
Intensive care unit 14 1 0 15
Hematology ward 5 1 5 11
Surgery ward 8 9 0 17
Infectious diseases ward 0 2 0 2
No. of serum samples before the day of blood culture sampling 40 12 14 66
No. of serum samples on the day of blood culture sampling 11 8 4 23
No. of serum samples after the day of blood culture sampling 25 11 12 48
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Combination of the two EIA tests gave a specificity and sensi-
tivity of 93% and 80%, respectively [22].

Co-Counterimmunoelectrophoresis

This serological technique has been used in our laboratory for the
past 20 years to detect precipitins in the serum of patients with
candidiasis. The antibodies in serum coprecipitate with a major
precipitin arc produced by antiserum to Candida albicans. The
test was developed and described by Poulain et al. [23, 24]. Brief-
ly, 20 µl of test serum and 20 µl of reference serum were deposit-
ed at the anode on a cellulose acetate membrane. At the cathode,
15 µl of somatic antigen prepared from Candida albicans VW32
was deposited at an equal distance from the sera. Electrophoresis
was performed for 2 h 15 min at 6.3 V/cm. Precipitins were ob-
served after staining the membrane with Coomassie blue. Immu-
nological specificity was expressed as continuity of the major pre-
cipitin system in the control serum with the precipitin line pro-
duced by the test serum. In cases in which two serum samples
from the same patient are tested side by side, evolution of anti-
body levels can be estimated from the distance and intensity of the
precipitin arc relative to the serum deposit. Confirmed immuno-
logical candidiasis was defined by intense and specific reaction
obtained with reference serum. The specificity and sensitivity of
co-counterimmunoelectrophoresis were 100% and 69%, respec-
tively [24].

Blood Culture

Different automated blood culture systems were used, depending
on the hospital where the patient was being treated. In the Univer-
sity Hospital, Lille, the Bio Argos system (Diagnostics Pasteur,
France) was used by the bacteriology laboratory, which then trans-
ferred the positive yeast culture to our mycology laboratory. In the
mycology laboratory, until November 1999, blood samples were
mixed with an anticoagulant and cultured immediately upon re-
ceipt. After November 1999, the Bactec 9050 mycosis aerobe
system (Becton Dickinson, USA) was used. In the Hôpital Saint
Antoine, Paris, and in the University Hospital, Dijon, the
BacT/Alert system (Organon Teknika, USA) and the Bactec 9240
mycosis aerobe system (Becton Dickinson) were used, respec-
tively. A total of 166 blood cultures were recorded.

Results

Figure 1 shows the results of the serological tests per-
formed on the 137 serum samples from the 45 patients
included in the study. Patients were classified according
to the service where they were hospitalized and the 
Candida species isolated from blood. In this series, the
prevalence of Candida species isolated was as follows:
Candida albicans, 51% (n=23); Candida tropicalis, 
20% (n=9); Candida parapsilosis, 11% (n=5); Candida
glabrata, 9% (n=4); and Candida krusei, 9% (n=4). Can-
dida albicans was the most frequently isolated species
(100% of infectious disease cases, 67% in ICU, 53% in

Fig. 1 Serological surveillance of patients at risk of candidiasis in
relation to day of blood culture sampling (0). C.a., C. albicans;
C.t., C. tropicalis; C.p., C. parapsilosis; C.g., C. glabrata; C.k., 
C. krusei; P., Paris; D., Dijon; *, patients common with Sendid 
et al. [36]
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surgery), except in hematology wards, where Candida
tropicalis represented two-thirds of the isolates due to
the inclusion of patients infected during a microepidemic
in the Dijon hospital. 

The results in Fig. 1 show the date of serum sampling
in relation to the date of positive blood culture sampling.
This shows that, during the 30-day period covered by the
study (15 days before blood culture and 15 days after),
35 (78%) patients had at least one positive serological
test. Eighteen patients had a positive test before blood
culture sampling, 13 patients on the day of blood cultur-
ing, and four patients during the succeeding days. In 
total, 31 (69%) patients had a positive serological test
and 14 (31%) had a negative serological test on or before
the day of blood culture. Among these latter patients,
two seroconverted on day 1. The mean delay between
the date of blood culture and the day when blood 
cultures became positive was 3 days (grey line, Fig. 1)
[25]. When this delay was taken into consideration, 
at least one serological test was positive in 33 (73%) 
patients before blood cultures became positive.

The Platelia Candida Antigen test was positive in 24
patients between day 15 before and the day that blood
cultures became positive (mean, 6 days before blood cul-
tures became positive). Antibodies were detectable in 21
patients between day 17 before and the day that blood
cultures became positive (mean, 7 days before blood cul-
tures became positive). Twelve patients had both positive
antigen and positive antibody tests before blood cultures
became positive.

A few discrepancies (22/137 sera) were observed be-
tween the Platelia Candida Antibody test and co-coun-
terimmunoelectrophoresis (Co-CIE). Only three patients
(26, 32, and 43) had a positive Platelia Antibody test in
the absence of positive Co-CIE, whereas in the other
cases (patients 2, 3, 11, 25, 36, and 44) Co-CIE was pos-
itive alone. However, with the exception of patients 11
and 25, who were infected by Candida glabrata and
Candida krusei, all patients had antigen in their serum
simultaneously or a few days later.

The basis for inclusion of the 45 patients was the 
observation of one positive blood culture. However, a
single blood culture only was positive for each patient
out of the 166 tested (Fig. 1). Within 2 weeks before 
positive blood cultures were obtained, a total of 82 blood
samples from 28 patients (minimum 1, maximum 10,
mean 3, per patient) were cultured, all of which were
negative. A total of 33 patients (73%) presented a posi-
tive serological test before blood cultures became posi-
tive; among these, 10 (patients 2, 5, 6, 7, 20, 21, 24, 33,
39, and 40) had at least one negative blood culture taken
at the time when a serological test was positive. The ear-
liest positive serological test was the Platelia Candida
Antigen test (8/10 patients). Thirty-nine blood samples
from 22 patients with evidence of candidemia were also
cultured, and all were negative.

The overall kinetics of serological tests becoming
positive per patient are presented in Fig. 2. This figure
demonstrates that at 5 days before blood samples for cul-

ture were obtained, 14 of 30 (47%) patients for whom
sera were available had already given a positive serolog-
ical test. On the day of blood culturing, 31 of 45 (69%)
patients had at least one positive serological test. Anti-
bodies were, in general, detected first, and antigenemia
appeared gradually, even in patients who first presented
with an antibody response that subsequently disap-
peared. At the time blood cultures became positive, and
later, the population of patients with positive serological
tests was distributed into three approximately equal
groups: patients having positive antibody detection tests
alone; patients having positive antigen detection tests
alone; and patients for whom both tests were positive
(usually not simultaneously). However, these kinetics
were different depending on the wards on which the pa-
tients were hospitalized. As shown in Fig. 1, all hematol-
ogy patients presented at least one positive serological
test before blood cultures became positive. Among them,
nine (82%) had positive antigen tests versus four who
had positive antibody tests. Similarly, in the ICU, the 
antigen detection test was positive more frequently than
the antibody detection tests before blood cultures be-
came positive (40% vs. 33%, respectively). In contrast,
in the surgical services, a predominance of antibody 
response over mannanemia was observed before blood
cultures became positive (65% vs. 47%, respectively). 

When the results of the serological tests were related
to the Candida species involved, serological tests were
positive before blood cultures became positive in 74% of
patients infected by Candida albicans and in 73% of 
patients infected by other Candida species (9/9 patients
infected by Candida tropicalis, 3/5 infected by Candida

Fig. 2 Evolution of positive serological tests in relation to day of
blood culture sampling



or the detection of antibodies against proteins or mannan
[32]. In a recent study, the combined detection of anti-
mannan antibodies and mannan antigen in patients’ sera
by EIA was shown to be useful for the diagnosis of sys-
temic candidiasis. These tests, which are standardized,
automated, and easy to perform, can be applied to large
series of sera and are available commercially [22].

In this study, the question of complementing blood
culture techniques with serological tests for the rapid 
diagnosis of candidiasis has been addressed in a series of
patients with Candida-positive blood cultures. The range
of Candida species isolated from blood was generally
similar to that reported elsewhere [33, 34], with differ-
ences in prevalence due, in part, to the inclusion of five
patients from microepidemic in a hematology ward in
Dijon, France. Strain typing of these isolates is currently
underway. The type of infected patient, who originated
mainly from hematology wards, surgical services, and
ICUs, is also representative of at-risk patients in large
university hospitals. Under such conditions, 73% of 
patients were observed to display at least one positive 
serological test before blood cultures became positive.

Among patients for whom at least one serum sample
was available before a blood culture was positive, detect-
able mannan and/or antibodies were found in almost half
(47%) as early as 5 days before blood culture sampling
and in more than two-thirds (69%) on the day of blood
culture sampling. The medium time intervals between
the observation of a positive serological test and a posi-
tive blood culture were 7 days for Candida antibody 
detection and 6 days for Candida antigen detection. As
observed previously [22], the association of antigen and
antibody detection on a given serum sample increased
the chance of a positive test, although the sequence of
events depended on the patients’ predisposing condition.
Non-neutropenic patients (mainly in surgery) tended to
present first with positive antibody tests, followed by
positive antigenemia and Candida isolation from the
bloodstream. In contrast, patients from hematology ser-
vices tended to present with antigenemia first followed
by an antibody response whose onset was dependent on
the period of release aplasia. Due to their complement-
arity, these tests may be useful in the clinical mycology
laboratory for serological surveillance of patients irre-
spective of their degree of immunity or the stage of evo-
lution of candidiasis [22, 35, 36]. When the specificity of
these combined tests was explored previously, it was
found to be reasonably high (93%) [22], and the present
study demonstrates that the routine use of these tests
would increase the sensitivity of as well as reduce the
time to biological diagnosis of systemic candidiasis. Re-
sults from these tests may be obtained within 24 h of 
serum samples being taken.

Due to the general concomitance between the peak of
antigenemia and positive blood cultures, it is suggested
that an increase in blood culture positivity could be
achieved if blood cultures are taken when the Platelia
Candida antigen test is positive. Together, these ele-
ments would contribute to the earlier initiation of anti-
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parapsilosis, 2/4 infected by Candida glabrata, and 2/4
infected by Candida krusei). The overall mortality of 
patients at 30 days was 47% (Fig. 1) and was variable
depending on the hospital service: 87% in the ICU, 36%
in hematology, and 18% in surgery. In the ICU and he-
matology, where mortality rates were higher, 11 of 12
patients infected by Candida albicans died. In services
where mortality rates were lower (surgery and infectious
diseases), only 36% of deaths were observed in patients
infected with Candida albicans. Among the 24 patients
who survived, 16 displayed an antibody response, while
only 8 of 21 patients who died had a positive antibody
test. Due to the balance between mannanemia and anti-
mannan antibody response, this suggests that persistence
of antigenemia in the absence of antibody production
may be linked to an unfavorable prognosis.

Discussion

Yeasts of the genus Candida are a major cause of 
systemic infection in hospitalized patients receiving in-
tensive medical care, particularly on ICU and hematolo-
gy wards [4, 13]. The diagnosis of systemic candidiasis
is difficult due to nonspecific clinical signs and the nat-
ural commensal status of these opportunistic pathogens
[26]. A single isolation of Candida from blood was 
initially considered to reflect transient candidemia, and
isolation of Candida from three successive positive
blood cultures taken 48 h apart was recommended 
before Candida septicemia could be considered and
treated [27, 28]. Although the possibility of candidemia
may still exist, several recent studies have shown that
isolation of Candida from a single blood culture was as-
sociated with a mortality rate of 40–60%, which was 
directly attributable to yeast infection and was linked to
important extra hospital costs for patients who survived
[8, 29, 30]. Current recommendations are the initiation
of antifungal therapy following isolation of Candida
from a single blood culture [16]. However, it is also
agreed that blood cultures lack sensitivity, and due to
the risk associated with systemic candidiasis, several
physicians recommend empirical treatment based on a
compendium of clinical signs, risk factors, and assess-
ment of colonization, while others recommend systemic
chemoprophylaxis using azole antifungal agents, despite
the possible risk of generating resistant strains. Ratio-
nalization of this situation, which has resulted in regu-
larly increasing hospital charges without any apparent
decrease in the incidence of systemic candidiasis, is not
easy in the absence of biological tests that prove the
pathogenic development of Candida.

Several methods for the detection of yeast nucleic 
acids in serum or blood by polymerase chain reaction
have given promising results [20, 31]; this method is
more sensitive than blood culture and allows identifica-
tion of the species involved. Alternative biological tests
to diagnose systemic candidiasis consist of either the de-
tection of other Candida-derived molecules (proteins,
polysaccharides [mannan or glucans]) and metabolites,



fungal chemotherapy, thereby reducing mortality or the
duration of hospital stay.

In this study, the mortality rate among patients 30
days after blood culture sampling was 47%, which is
similar to that reported previously [4, 5]. Whether this
rate could have been reduced among the 33 patients who
had presented at least one positive serological test before
blood cultures became positive is impossible to say and
has to be established by further prospective studies. Dur-
ing the 30-day period covered by the study, 35 of 45
(78%) patients presented at least one positive serological
test. To date, retrospective studies with the Platelia Can-
dida tests have involved a total of 341 serum samples
from 106 different patients [22, 35, 36]. From these 
studies, it has been concluded that the sensitivity of the
Platelia tests ranged from 80 to 100% for infections
caused by the most pathogenic Candida species, namely
Candida albicans, Candida glabrata, and Candida tropi-
calis, which account for over 80% of all nosocomial
Candida infections [11]. For species such as Candida
krusei and Candida parapsilosis, the sensitivity ranged
from 40 to 50%. Our results from this series of patients
were similar. The sensitivity of the Platelia tests was
78% for infections caused by the most pathogenic Can-
dida species. For Candida krusei and Candida parapsi-
losis, the sensitivity was 44%.

Mortality was mainly associated with Candida albi-
cans infection. Although the number of patients is too
small to draw any definitive conclusions, there appeared
to be an association between a positive anti-mannan anti-
body response (generally in the absence of detectable an-
tigen) and a favorable outcome, irrespective of the spe-
cies involved. Whether this is attributable to the patients’
immune status or to protective antibodies is impossible
to say in the absence of mortality directly attributable 
to yeast infection. Moreover, mannan itself is a complex
repertoire of epitopes [37], some of which have been
shown to induce protective antibodies and some not 
[38, 39] in experimental models. The use of purified 
oligomannosides would be necessary to assess the patho-
physiological significance of these epitopes.

The specificity of the Platelia tests was assessed pre-
viously as 93% using a large series of relevant control
sera, including sera from hospitalized colonized patients,
patients with deep mycoses not caused by Candida, and
healthy blood donors [22]. The sensitivity per patient in
this series was 73% before a single blood culture become
positive. However, in contrast to previous reports in
which only positive blood cultures were considered [40],
we have included the number of blood cultures that were
negative before the positive sample referred to was 
taken. Although this number varies depending on the 
individual patient, these results demonstrate the lack of
sensitivity of blood cultures, whose positivity is recom-
mended for initiation of treatment. For 10 such patients,
at least one blood culture was negative (and up to 6
blood cultures were negative) and serological tests were
positive before a positive blood culture was obtained. A
representative example is patient no. 40 (Fig. 1), for

whom both antigen and antibody tests were positive in
the single serum available 12 days before a positive
blood culture was obtained, although 6 blood cultures
drawn in between were negative.

The results of the present study suggest that the inclu-
sion of regular serological surveillance (every 3 days)
for mannanemia and anti-Candida albicans antibodies in
patients would complement blood cultures for the early
detection of candidiasis in at-risk patients. Co-CIE anti-
body detection did not confirm the positive Platelia Can-
dida antibody tests in all patients. This serological tech-
nique was less sensitive than the combined detection of
mannanemia and anti-mannan (69% vs. 80%). However,
Co-CIE antibody detection was useful for the diagnosis
of systemic candidiasis in patient no. 25, in whom it was
the only positive serological test before blood cultures
became positive. Prospective studies are necessary to de-
termine whether this approach would be medically and
economically beneficial to the control of current acute
problems linked to the development of nosocomial Can-
dida infections.
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