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Abstract Candida infective endocarditis (IE) is uncommon
but often fatal. Most epidemiologic data are derived from
small case series or case reports. This study was conducted
to explore the epidemiology, treatment patterns, and out-
comes of patients with Candida 1E. We compared 33
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Candida 1E cases to 2,716 patients with non-fungal IE in
the International Collaboration on Endocarditis—Prospective
Cohort Study (ICE-PCS). Patients were enrolled and the data
collected from June 2000 until August 2005. We noted that
patients with Candida 1E were more likely to have prosthetic
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valves (p<0.001), short-term indwelling catheters (p<
0.0001), and have healthcare-associated infections (p<
0.001). The reasons for surgery differed between the two
groups: myocardial abscess (46.7% vs. 22.2%, p=0.026) and
persistent positive blood cultures (33.3% vs. 9.9%, p=0.003)
were more common among those with Candida IE.
Mortality at discharge was higher in patients with Candida
IE (30.3%) when compared to non-fungal cases (17%, p=
0.046). Among Candida patients, mortality was similar in
patients who received combination surgical and antifungal
therapy versus antifungal therapy alone (33.3% vs. 27.8%,
p=0.26). New antifungal drugs, particularly echinocandins,
were used frequently. These multi-center data suggest
distinct epidemiologic features of Candida 1E when com-
pared to non-fungal cases. Indications for surgical interven-
tion are different and mortality is increased. Newer
antifungal treatment options are increasingly used. Large,
multi-center studies are needed to help better define Candida
IE.

Introduction

Candida infective endocarditis (IE) is a rare and poorly
understood complication of fungemia. Although Candida
IE has been regarded traditionally as an uncommon
infection, the rates of fungemia have increased by as much
as 128% in recent years, leaving a growing number of
patients at risk for this complication [1]. Despite aggressive
antifungal and surgical therapy, mortality approaches 80%
in some series and a better understanding of this infection is
needed [2—4].
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Because of the rarity of candidal IE at any single
institution, the epidemiology, prognosis, and optimal
therapy of Candida 1E are poorly defined, and treatment
guidelines are derived mostly from single-site case series
and case reports [3—6]. The recommended treatment of
Candida 1E is an amphotericin B-based regimen plus
surgical intervention, often followed by long-term flucona-
zole for suppression [5]. However, because of the availability
of safe, effective drugs for invasive candidiasis, emerging
azole resistance, and high mortality, alternative drugs are
now being increasingly used for Candida 1E [7-14].

In the current investigation, we used a contemporary,
prospective, international, multi-center cohort of patients
with definite endocarditis to better evaluate the clinical
characteristics, current antifungal treatment practices, and
outcome of patients with Candida 1E. Moreover, we
compare and contrast Candida 1E cases with non-fungal
cases in order to highlight differences in epidemiology and
outcomes.

Materials and methods
Study population

The patient data are derived from the International
Collaboration of Endocarditis—Prospective Cohort Study
(ICE-PCS), a multi-national database of prospective cases
of endocarditis. Details of the ICE-PCS have been
described previously [15-17]. From June 2000 to August
2005, there were 2,760 cases of definite IE contributed by
61 centers in 28 countries. Of the 2,760 cases of definite IE,
there were 33 cases due to Candida spp. All cases were
classified as definite IE based on revised Duke criteria [18]
and all cases were verified by the coordinating center (Duke
University Medical Center). Fungal IE cases caused by
organisms other than Candida (11 cases) were excluded
from analysis. From each enrolled patient, data were
collected from the index hospitalization and entered using
an Internet-based system. The data collected included
demographics, symptoms associated with IE, underlying
medical conditions, predisposing factors, clinical signs and
symptoms, antifungal therapy, echocardiographic findings,
associated complications, and outcomes (stroke, embolic
events, heart failure, intracardiac abscesses, persistently
positive blood cultures, and death). Healthcare-associated
IE was defined as either nosocomial infection or non-
nosocomial healthcare-related infection. Nosocomial infec-
tion was defined as IE developing in a patient hospitalized
for more than 48 h before the onset of signs/symptoms
consistent with IE. Death was determined at the time of
hospital discharge. Data on longer-term mortality was not
collected.
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Statistical methods

Categorical variables were represented as frequencies and
percentages of the specified group. The associations between
clinical characteristics and Candida 1E were measured using
the Wilcoxon rank sum test for continuous variables and
Chi-square or Fisher’s exact methods for categorical varia-
bles. For all tests, statistical significance was determined at
the 0.05 level. All statistical analyses were performed using
SAS software (version 9.1, SAS Institute, Cary, NC).

Results
Patient characteristics

Of the 2,749 patients with definite IE, 33 (1.2%) were
Candida 1E cases. The mean age of patients with Candida
IE was 54.9 years. Patient characteristics including diabe-
tes, renal disease, malignancy, intravenous drug use, and
congenital heart disease were similar between the two
groups (Table 1). Patients with Candida IE were less likely
to be male (51.5% vs. 67.9%, p=0.04), more frequently had
previous endocarditis (21.2% vs. 7.8%, p=0.005), and were
more likely to have short-term indwelling catheters (21.2%
vs. 4.4%, p<0.0001). Among patients who had an invasive
procedure within 60 days prior to the onset of symptoms,
coronary artery bypass grafting (CABG) was more com-
mon among Candida IE patients (22.2% vs. 3.7%, p=
0.007). Prosthetic valve IE was more common in Candida
patients (48.8% vs. 19.6%, p=0.005), and Candida 1E
patients were more likely to have the infection classified as
being healthcare-related (51.5% vs. 25.8%, p=0.0009).

Clinical findings

Of patients with any IE etiology, most (75%; 2,068/2,749)
experienced the first clinical manifestation less than one
month before presentation, and the timing of IE manifes-
tations was similar between the two groups. The most
common clinical manifestations among all of the patients
were fever (79.5%; 2,170/2,728), new murmur (47.9%; 1,053/
2,198), hematuria (22.1%; 607/2,737), pulmonary edema
(22.3%; 556/2,491), and evidence of a vascular embolic event
(15.9%; 435/2,728). Overall, there was little difference in
symptoms and signs at presentation between the Candida and
non-fungal IE groups (Table 2). A total of 1,316 (47.9%) of
2,749 patients had surgery for endocarditis, and this was not
different for the two groups. Candida IE patients were more
likely to have surgery indicated because of embolization
(40% vs. 19.8%, p=0.054), persistent fungemia (33% vs.
9.9%, p=0.003), and myocardial abscess (46.7% vs. 22.2%
p=0.026). By contrast, surgery for the indications of

congestive heart failure (42.6% vs. 13.3%, p=0.02) and
valvular regurgitation (68% vs. 40%, p=0.018) were more
common in patients with non-fungal IE.

Complications

Congestive heart failure, systemic embolization after presenta-
tion, and stroke were common but had similar in occurrence in
the two groups. Candida 1E was associated with persistently
positive blood cultures (39.4% vs. 8.8%, p<0.001) (Table 3).
Mortality at the time of discharge was higher among Candida
IE patients than non-fungal IE patients (30.3% vs. 17%, p=
0.046). This mortality difference was more pronounced
among those patients who had surgery for this episode of
IE (33.3% vs. 13.8%, p=0.03). Among 15 Candida 1E
patients who underwent surgical intervention for this episode
of endocarditis, mortality at discharge was similar to Candida
IE patients who did not have surgery (33.3% vs. 27.8%, p=
0.26). Those patients who underwent surgical intervention
were more likely to have previous IE (40% vs. 5.7%, p=
0.016), previous surgery for IE (33.3% vs. 5.6%, p=0.009),
paravalvular complications on ECHO (46.7% vs. 11.1%, p=
0.015), and systemic embolization (46.7% vs. 16.7%, p=
0.04) when compared with patients with Candida TE who
were not treated with surgical intervention.

Organisms and antifungal treatment

Among the 33 patients with Candida 1E, 16 (48%) were
caused by C. albicans, 7 (21%) C. parapsilosis, 5 (15%) C.
glabrata, and 3 (9%) C. tropicalis. Two (6%) isolates were
not fully speciated. Treatment data were available for 27
(82%) of 33 patients (Table 4). The most common antifungal
agent used was amphotericin B (AmB), either conventional
AmB (13/27; 48.1%) or a lipid formulation (3/27; 11.1%).
Fluconazole was used in 12 (44.4%) of 27 patients. Primary
therapy with fluconazole was used in 6 (54.5%) of 11
patients with complete fluconazole treatment data available.
Ten patients (37%) received treatment with the newer
antifungal agents caspofungin or voriconazole. Among the
patients who received single-drug therapy, death occurred in
6 (40%) of 15 patients; death occurred in 2 (25%) of 8 who
received sequential therapy. In only two cases, combination
therapy was used and both patients were alive at discharge.
Two (20%) of 10 people who received newer therapies
(caspofungin or voriconazole) died.

Discussion
Candida 1E is an uncommon but frequently fatal infection

[3, 4, 6]. A Dbetter understanding of the epidemiology,
associated risk factors, and treatment methods is needed,

@ Springer



522

Eur J Clin Microbiol Infect Dis (2008) 27:519-529

Table 1 Characteristics of

patients with Candida and non- Characteristic Level Candida, n=33 (%) Non-fungal, P-value®
fungal endocarditis from the n=2,716 (%)
International Collaboration of
Endocarditis (]CE) database Age Mean+SD 54.9+18.95 56.7+17.84 0.58
(n=2,749) Gender Male 17 (51.5) 1,844 (67.9) 0.04
Female 16 (48.5) 859 (31.6)
Missing 0 (0.5) 14 (0.5)
Hemodialysis Yes 2 (6) 218 (8) 0.68
No 31 (94) 2,259 (83.2)
Missing 0 17 (0.6)
Diabetes Yes 7(21.2) 440 (16.2) 0.45
No 26 (78.8) 2,285 (83.1)
Missing 0 17 (0.6)
Current IVDA Yes 4 (12.1) 262 (9.7) 0.60
No 28 (84.9) 2,449 (89)
Missing 1(3) 33(1.2)
HIV Yes 309 54 (2) 0.005
No 30 (90.9) 2,639 (96.8)
Missing 0 32 (1.2)
Malignancy Yes 2 (6) 227 (8.4) 0.63
No 31 (94) 2,480 (91)
Missing 0 9 (0.3)
Chronic immunosuppressives Yes 5(15.2) 156 (5.7) 0.023
No 28 (84.9) 2,530 (93)
Missing 0 30 (1.1)
Congenital heart disease Yes 4 (12.1) 300 (11) 0.82
No 27 (81.8) 2,294 (84.5)
Missing 2 (6) 122 (4.5)
Type of IE Native 15 (45.5) 1,875 (69) 0.0005
Prosthetic 16 (48.8) 533 (19.6)
Other 2 (6) 169 (6.2)
Missing 0 139 (5.1)
Recent dental procedures Yes 1(3) 216 (8) 0.27
No 27 (81.8) 2,011 (741)
Missing 5(15.2) 489 (18)
CABG"® Yes 2 (22.2) 18 (3.7) 0.007
No 7 (77.8) 447 (92.4)
Missing 0 19 (3.9)
Chronic indwelling catheter Yes 309.1) 132 (4.9) 0.26
No 30 (90.9) 2,566 (94.5)
? P-values were obtained by Missing 0 18 (0.7)
Chi-square or Fischer’s exact Short-term indwelling catheter Yes 7(21.2) 119 (4.4) <0.0001
methods No 26 (78.8) 2,567 (94.5)
® Among patients who had an Missing 0 24 (0.88)
invasive procedure within Endocavitary device® Yes 6 (18.2) 305 (11.2) 0.65
60 days prior to the onset No 27 (81.8) 2,411 (88.8)
of symptoms . Missing 0 19 (3.9)
Refers to pacemakers, intra- .
cardiac defibrillators, or other Previous IE Yes 7 (21.2) 213 (7.8) 0.005
SD=standard deviation; No 26 (78.8) 2,502 (92.1)
IVDA=intravenous drug abuse; Missing 0 1(0.04)
IE=infective endocarditis; Healthcare-associated Yes 17 (51.5) 702 (25.8) 0.0009
CABG=coronary artery bypass No 16 (48.5) 2,014 (74.1)

grafting

but it is difficult to obtain because of the rarity of cases and
the lack of large prospective cohorts. We compared
contemporary clinically well-characterized cases of candi-
dal IE to non-fungal IE cases registered as part of a large,
multi-center, prospective dataset to better understand

@ Springer

Candida 1E. This analysis revealed several important
observations regarding predisposing conditions, clinical
findings, and treatment modalities.

Important risk factors or predisposing conditions for
fungal endocarditis have been reported in recent, extensive
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Table 2 Clinical findings of patients with Candida and non-fungal endocarditis

Clinical finding Level Candida, n=33 (%) Non-fungal, n=2,716 (%) P-value®

Time since clinical manifestation <1 month 22 (66.7) 2,046 (75.3) 0.41
>1 month 9 (27.3) 602 (22.2)
Missing 2 (6) 689 (2.5)

Evidence of IE on examination Yes 25 (75.6) 2,272 (83.6) 0.15
No 7(21.2) 344 (12.7)
Missing 1(3) 100 (3.7)

Fever>38.0°C® Yes 23 (92) 2,147 (94.4) 0.42
No 2(8) 104 (5.8)
Missing 0 21 (0.9)

Osler’s nodes® Yes 2 (8) 73 (3.21) 0.19
No 23 (92) 2,178 (95.9)
Missing 0 21 (0.9)

Janeway lesions® Yes 2 (8) 116 (5.1) 0.52
No 23 (92) 2,135 (94)
Missing 0 21 (0.9)

Roth spots® Yes 2 (8) 46 (2) 0.04
No 23 (92) 2,205 (97)
Missing 0 21 (0.9)

Vascular embolic event” Yes 6 (24) 429 (18.9) 0.53
No 19 (76) 1,822 (80.2)
Missing 0 21 (0.92)

Splenomegaly® Yes 3(12) 265 (11.7) 0.97
No 22 (88) 1,986 (87.4)
Missing 0 21 (0.92)

New murmur Yes 10 (30) 1,043 (38) 0.15
No 19 (57.6) 1,134 (41.8)
Missing 4 (12) 539 (19.9)

Intracranial hemorrhage Yes 2 (6) 111 (4) 0.56
No 30 (90.9) 2,535 (93.3)
Missing 1(3) 70 (2.6)

Septic pulmonary infarcts Yes 5(15.2) 248 (9.1) 0.22
No 27 (8.18) 2,408 (88.7)
Missing 1(3) 12 (0.59)

TTE evidence of IE® Yes 17 (68) 1,448 (64.5) 0.96
No 8 (32) 667 (29.7)
Missing 2 (6) 75 (2.76)

TEE evidence of IE® Yes 24 (96) 1,757 (90.7) 0.76
No 1(4) 100 (5.1)
Missing 2 (6) 94 (3.7)

Surgery this episode Yes 15 (45.5) 1,301 (47.9) 0.76
No 18 (54.5) 1,403 (51.2)
Missing 0 12 (0.44)

Indications for cardiac surgery

CHF Yes 2 (13.3) 554 (42.6) 0.02
No 13 (86.7) 735 (56.5)
Missing 0 12 (0.9)

Embolization Yes 6 (40) 257 (19.8) 0.05
No 9 (60) 1,032 (79.3)
Missing 0 12 (0.9)

Persistent positive blood cx Yes 5(33.3) 129 (9.9) 0.003
No 10 (67) 1,160 (89.2)
Missing 0 12 (0.9)

Myocardial abscess Yes 7 (46.7) 289 (22.2) 0.026
No 8 (53.3) 1,000 (76.9)
Missing 0 12 (0.9)

Valvular regurgitation Yes 6 (40) 885 (68) 0.018
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Table 2 (continued)

Clinical finding Level Candida, n=33 (%) Non-fungal, n=2,716 (%) P-value®
No 9 (60) 404 (31)
Missing 0 12 (0.9)
Vegetation Yes 6 (40) 639 (49.1) 0.46
No 9 (60) 651 (50)
Missing 0 11 (0.9)

 P-values were obtained by Chi-square or Fisher’s exact methods

®Includes patients who had evidence of IE on history or physical examination (n=25 for Candida group and n=2,272 for non-fungal group)

“Not all patients had echocardiography

TTE=transthoracic echocardiography; TEE=transesophageal echocardiography; CHF=congestive heart failure; IE=infective endocarditis;

cx=culture

reviews, and the most frequently reported are previous
surgery, vascular lines, antibiotic use, underlying heart
disease, prosthetic valves, and immunocompromising con-
ditions [2—4, 6] . We found similar predisposing conditions
and noted several distinct differences among Candida and
non-fungal IE cases. First, CABG and prosthetic valve IE
were significantly more common in Candida patients. An
increase in previous CABG among Candida IE patients
could be explained by CABG being performed in associ-
ation with prosthetic valve surgery. Second, healthcare-
associated IE was more common among patients with
Candida 1E. The increase in hospital-acquired Candida IE,
in general, is consistent with recent data describing
Candida as an emerging nosocomial bloodstream pathogen
over the past decade [19].

The clinical findings and presentation of patients with
Candida and non-fungal IE are very similar, as has been

previously described [6]. The most important exceptions
discovered in our review are related to indications for
cardiac surgery. Of patients who had surgery during this
episode of IE, those with Candida 1IE were more likely to
have surgery based on the finding of myocardial abscess or
persistently positive blood cultures. Non-fungal cases more
commonly had heart failure or valvular insufficiency as a
reason for surgery.

There were few differences in complications and out-
comes in the two groups except mortality. Candida 1E
mortality has been reported to be up to 80% in previous
reviews [2—4, 6], but variability in the data collection and
description of individual cases makes it difficult to
determine an appropriate risk of death. Ellis et al. [3], in a
recent review, demonstrated that the crude survival of
patients with fungal endocarditis had increased over the
past 20 years, from 14% before 1970 to 41% in the period

Table 3 Complications and

outcomes of patients with Characteristic Level Candida, n=33 (%)  Non-fungal, n=2,716 (%)  P-value®
Candida and non-fungal
endocarditis Stroke Yes 4 (12.1) 450 (16.6) 0.51
No 28 (84.8) 2,213 (81.5)
Missing 1(3) 53 (2)
Embolization Yes 10 (30.3) 592 (21.8) 0.23
No 22 (66.7) 2,053 (75.6)
Missing 1 (3) 71 (2.6)
CHF Yes 8 (24.2) 856 (31.5) 0.44
No 23 (69.7) 1,794 (66)
Missing 2 (6) 66 (2.4)
Persistent positive blood cx Yes 13 (39.4) 238 (8.8) <0.001
No 19 (57.6) 2,397 (88.3)
Missing 1 (3) 81 (3)
Mortality at discharge Yes 10 (30.3) 464 (17) 0.046
No 23 (69.7) 2,243 (82.6)
. . Missing 0 9 (0.33)
" P-values were obtained by Mortality (with surgery)® Yes 5(33.3) 179 (13.8) 0.030
Chi-square and Fisher’s exact
methods No 10 (66.7) 1,120 (86.1)
P Refers to cardiothoracic Missing 0 2(02)
surgery. Mortality determined Mortality (without surgery)®  Yes 5(27.8) 285 (20.3) 0.83
at the time of discharge No 13 (72.2) 1,117 (79.6)
CHF=congestive heart failure; Missing 0 1(0.1)

cx=culture
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Table 4 Treatment for 27 patients with Candida infective endocarditis (IE)

Patient’ Organism Therapy Surgery Outcome?
1 C. parapsilosis AmB Yes Alive
2 C. albicans FLU then CASPO No Dead
3 C. albicans CASPO then FLU Yes Alive
4 C. parapsilosis FLU/CASPO? No Alive
5 C. glabrata FLU then CASPO No Alive
6 C. albicans FLU No Alive
7 C. glabrata AmB No Alive
8 C. tropicalis AmB Yes Dead
9 C. albicans AmB then FLU No Dead
10 C. glabrata CASPO+lipid AmB followed by CASPO* No Alive
11 C. parapsilosis AmB/CASPO? Yes Alive
12 C. glabrata CASPO No Alive
13 C. parapsilosis AmB Yes Alive
14 C. albicans Lipid AmB then FLU Yes Alive
15 C. albicans FLU No Dead
16 C. albicans FLU No Alive
17 C. parapsilosis CASPO Yes Dead
18 C. glabrata AmB No Alive
19 C. albicans AmB No Dead
20 C. albicans AmB Yes Alive
21 C. parapsilosis AMB then FLU No Alive
22 C. albicans FLU+5-FC Yes Alive
23 C. tropicalis AmB No Alive
24 C. parapsilosis CASPO then FLU No Alive
25 C. tropicalis Lipid AmB Yes Dead
26 C. albicans AmB then VORI Yes Alive
27 C. albicans AmB No Dead

" Only 27 patients had treatment data available
2 Qutcome at the time of hospital discharge
3 Treatment data other than the drugs received were unavailable

* Patient received 1 month of VORI for suppressive therapy after an initial 11 weeks of treatment with CASPO and lipid AmB. Because of toxicity

with VORI, CASPO was administered for an additional 8 weeks

AmB=amphotericin B; Lipid AmB=liposomal AmB; CASPO=caspofungin; FLU=fluconazole; 5-FC=flucytosine; VORI=voriconazole

1991-1995. Possible reasons for this improved survival
were attributed to better echocardiographic techniques,
earlier diagnosis of endocarditis, or better supportive care
of ill patients [3]. Nearly one-third of patients in our series
died during hospitalization, with mortality significantly
greater than non-fungal cases. The mortality among patients
with Candida 1E in our series is surprisingly less than that
reported in previous reviews, but may be due to a multitude
of factors. Diagnostic and treatment modalities have
improved in the past decade, but, likely, cannot account
for such a difference in survival. The inclusion of Candida
cases only, which often have better survival compared to
other fungal causes [3, 4], and the survival end-point
defined at hospital discharge (compared to literature
reviews, where follow-up data were available for up to
several years) may reflect the lower mortality in this series
[3]. Finally, the use of newer antifungal therapies, such as
the echinocandins and lipid preparations of amphotericin B,

not included in previous reviews because of the lack of
availability, may have an impact on outcomes and warrant
further evaluation.

The traditional antifungal treatment of Candida 1E is
amphotericin B (6-8 weeks), often followed by fluconazole
as suppression because of frequent relapse [5, 6]. In
addition, surgical intervention with valve replacement is
generally recommended in most cases. The combination of
antifungal and surgical therapy is purported to be more
beneficial than antifungal therapy alone, although con-
trolled studies have not been performed for confirmation [3,
4, 20]. In this cohort, surgical therapy was not associated
with increased survival compared to antifungal therapy
alone. It is encouraging that patients who did not receive
surgical therapy fared relatively well; however, we specu-
late that the lack of a significant difference between the
groups may reflect a combination of factors, including
increased morbidity and complications at presentation
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among patients who underwent surgery. Patients who
underwent surgical intervention were more likely to have
previous IE, previous surgery for IE, paravalvular compli-
cations on ECHO, and systemic embolization. Although
these may be important differences that influenced the risk
of death, with the limited number of patients evaluated, it is
difficult to draw conclusions with respect to the appropriate
management.

In this cohort, an amphotericin B preparation was the
most frequent drug used. Fluconazole was the second most
common, and was used either for primary or sequential
therapy. Sequential therapy was frequently employed, and
mortality in this group was lower than in patients who
received a single agent. This probably results from selecting
a subset of patients that lived long enough to “step down”
to azole therapy. The lengths of therapy and dosages were
not captured, so appropriate comparisons cannot be made.
An important obstacle in the successful antifungal therapy
of Candida 1E has been adverse events associated with
prolonged amphotericin B administration. With the approv-
al of new antifungal agents in the past several years,
specifically echinocandins and newer azoles, questions
have arisen about the role of these agents for the treatment
of Candida 1E. The echinocandins and voriconazole have
shown efficacy and safety for the treatment of invasive
candidiasis and candidemia [21, 22]; however, data on
usage in endocarditis is limited to case reports [7—14].
Although some clinical success has been documented,
selection bias may be present, and determinations of
efficacy cannot be made. Our series reflects a shift in the
treatment of Candida 1E. More than one-third of patients
received newer antifungal agents, particularly the echino-
candin, caspofungin, and mortality among these patients
(20%) was similar to the other groups. Adverse events from
drug use and isolate susceptibilities were not captured in the
database, so the reasons for the use of these drugs are unclear.

Although an important aspect of this dataset is its overall
size, and this represents the largest reported number of
definite Candida 1E cases compared to non-fungal cases,
there are important limitations. The data were collected
prospectively, but analysis was conducted retrospectively.
The number of Candida cases is not large enough to draw
conclusions regarding treatment, and long-term mortality
data were not collected.

These data represent a multi-center collaborative effort
describing a large cohort of definite endocarditis cases.
There appear to be distinct epidemiologic features of
Candida 1E when compared to non-fungal cases. Indica-
tions for surgical intervention are different, mortality is
increased, and alternative antifungal treatment options are
increasingly used for this devastating disease. Large data-
sets or series, despite their limitations, are needed to help
better define Candida IE.
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