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Abstract

Treatment of candidemia is more complicated because of the changing epidemiology of Candida and introduction of newer antifungal
agents. Utilization and benefit of practice guidelines and infectious disease consultation for the management of candidemia has not been
previously described in the routine clinical setting. We prospectively studied the impact of the Infectious Disease Society of America (IDSA)
guidelines for the management of candidemia and infectious disease consultation on clinical outcomes in 119 patients with candidemia at a
tertiary care hospital. Medical records were reviewed to capture data concerning use of antifungal agents, management of central venous
catheters, and infectious disease consultation. Initial antifungal therapy was consistent with the IDSA guidelines in 76% of patients. Variation
from the guidelines was independently associated with higher mortality (24% versus 57%, P = 0.003). Infectious disease consultation was
independently associated with lower mortality (18% versus 39%, P < 0.01). Use of the IDSA guidelines and infectious disease consultation
service was found to improve patient outcomes in patients with candidemia at our institution. Further studies should be performed to validate
newer guidelines in a clinical setting at other institutions.
© 2005 Elsevier Inc. All rights reserved.
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1. Introduction albicans species are increasing in frequency, and often
have varying degrees of antifungal susceptibility, thereby
complicating the choice of initial antifungal therapy
(Wisplinghoff et al., 2004; Pappas et al., 2003; Trick et
al., 2002; Rangel-Frausto et al., 1999; Kao et al., 1999;
Viscoli et al., 1999).

Guidelines for the management of candidemia have
been recently published by the Infectious Diseases Society
of America (IDSA) and focus on management of central
venous catheters (CVCs) and specific antifungal therapy
(Rex et al., 2000; Pappas et al., 2004). These guidelines
are largely based on data from clinical trials and may not
necessarily reflect clinical practice. The extent to which
the IDSA guidelines for management of candidemia are
used in clinical practice is unknown. Clinical outcomes in
patients with candidemia whose management is consistent

Candida species are a common cause of nosocomial
bloodstream infections with significant associated morbid-
ity, mortality, and increased health-care costs (Edmond
et al., 1999; Pittet et al., 1997; Rentz et al., 1998; Wey et
al., 1988). Surveillance data from the Surveillance and
Control of Pathogens of Epidemiological Importance
(SCOPE) study from 1995 to 2002 indicate that Candida
is the fourth most common cause of nosocomial blood-
stream infection comprising 9% of bloodstream infections
(Wisplinghoff et al., 2004). Candida albicans remains the
single most common Candida species isolated, but non-
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with the IDSA guidelines for candidemia have not been
described, particularly with regards to management of
CVCs and initial antifungal therapy. Moreover, the
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specific impact of the infectious disease consultant in the
care of patients with candidemia has not been prospec-
tively evaluated.

We were interested in assessing the management of
candidemia at our institution and comparing actual man-
agement practices to those recommended by the treatment
guidelines. Specifically, we focused on the management of
CVCs, use of antifungal medications, utilization of the
infectious diseases consultation service, and clinical out-
comes based on adherence to the guidelines available at the
time this study was conducted (Rex et al., 2000).

2. Methods
2.1. Study design

We prospectively identified consecutive cases of candi-
demia in adult patients >18 years at the University of
Alabama at Birmingham from July 2002 to July 2003 by
daily review of blood culture data logbooks from the
University Hospital microbiology laboratory. Candidemia
was defined as the first isolation of Candida species from at
least 1 culture of peripheral blood or blood cultured through
a CVC. Blood cultures were performed using the BacT/
ALERT3D method (bioMérieux, Durham, NC), and cul-
tures found to be positive for yeast by Gram stain were
plated on Sabouraud’s dextrose agar. Candida species were
identified by morphology on corn meal agar and assimila-
tion profile on API 20C (bioMérieux). Patient chart review
was performed and data were prospectively collected and
included demographics, APACHE II score at the time the
blood culture positive for Candida was drawn, and
Candida species isolated (Knaus et al., 1985). Clinical
characteristics of patients at onset of candidemia (day on
which initial positive blood culture was drawn) were
recorded and included use of immunosuppressive drugs,
surgery within the past month, renal insufficiency (Cr >
1.4 mg/dL), diabetes mellitus, neutropenia, HIV infection,
receipt of an organ transplant, location in an intensive care
unit (ICU), presence of CVC, receipt of at least 1 dose of a
systemic antifungal medication within 14 days before
current episode of candidemia, use of broad-spectrum
antibiotics, and isolation of Candida species from other
sites. Treatment data were collected and included choice of
initial antifungal therapy, management of CVCs, and
outcomes. Neutropenia was defined as <500 neutrophils
per mm’. In addition, we determined if patients were
referred for infectious diseases consultation and if the
primary service caring for the patient was a medical or
surgical service.

2.2. Clinical outcomes

Patient outcomes included all-cause mortality and
resolution of infection at 6 weeks after the first positive
culture and were determined by review of medical records
of hospitalization or follow-up visits and conversation with

the patient’s medical provider in some cases. Resolution of
infection was defined as the absence of clinical symptoms
or signs attributable to candidemia (fever, hypothermia,
leukocytosis, and/or hypotension), with or without docu-
mented negative follow-up blood cultures. Mortality was
defined as death by any cause within 6 weeks of the first
positive culture.

2.3. IDSA guidelines

Initial management of candidemia was assessed in the
context of the 2000 IDSA guidelines for the management
of candidemia that were available during the study period
(Rex et al., 2000). These guidelines recommend (1)
removal of existing CVCs when feasible, (2) use of
fluconazole or conventional amphotericin B as initial
therapy in hemodynamically stable patients, (3) use of
conventional amphotericin B in hemodynamically unstable
patients or patients who develop candidemia while on
azole drugs, and (4) treatment for all patients with
candidemia. Recommendations on the use of a lipid
preparation of amphotericin B were based on our
institutional pharmacy guidelines as follows: lipid pre-
paration of amphotericin B for patients with renal
insufficiency as demonstrated by a serum creatinine (Cr)
>2.5 mg/dL or creatinine clearance (CrCl) <30 mL/min
(in nontransplant patients), serum Cr >2.0 mg/dL (in
transplant patients), doubling of serum Cr (=1.2 mg/dL in
nontransplant patients), or intolerance to conventional
amphotericin B despite appropriate measures. The recom-
mended duration of antifungal therapy is 14 days after the
last positive blood culture and resolution of clinical signs
or symptoms of infection (Rex et al.,, 2000). Two
physicians (JWB and MP) prospectively reviewed initial
antifungal treatment and consistency with the guidelines as
defined above.

2.4. Exclusion criteria

Patients were excluded from the study if they were less
than 19 years, if they were not hospitalized at the time of
blood culture positivity for Candida, or if the patient died
before blood cultures became positive for Candida or
before initiation of antifungal treatment. Patients who
received caspofungin, voriconazole, or investigational
antifungal drugs for the initial treatment of candidemia
were excluded from the initial treatment and outcome
analyses because of the lack of treatment guidelines for
these drugs.

2.5. Statistical methods

Demographic and baseline characteristics are presented
using simple descriptive statistics. Student’s #-test was used
to compare the APACHE II scores for those subjects’
therapies in agreement with the IDSA guidelines versus
those that varied with the guidelines. Fisher exact test was
used for univariate categorical factors, and the logistic
regression model was used for multivariable analysis.
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3. Results

During the study period, we identified 119 adult patients
with candidemia. Males comprised 50% of patients, 58%
were White, and 41% African American. Mean age was
51.8 years (range 19-85), mean APACHE II score was
16.1 £ 0.71, and 71% were on medical services at the time
blood cultures were drawn. Commonly noted baseline char-
acteristics included presence of CVCs in 109 (92%) patients,
use of broad-spectrum antibiotics in 101 (85%) patients, and
renal insufficiency in 57 (48%) of 119 patients (Table 1).

3.1. Candida species

One hundred twenty-two Candida bloodstream isolates
were cultured from 119 patients. C. albicans was the
most common species isolated (41%), followed by
C. parapsilosis (24%), C. glabrata (20%), C. tropicalis
(8%), C. krusei (4%), C. lusitaniae (2%), and C. guillier-
omondi (1%). Four patients had more than 1 Candida
species isolated from blood cultures (C. glabrata and C.
tropicalis in 2 patients, C. albicans and C. tropicalis in 1
patient, and C. albicans and C. parapsilosis in 1 patient).
After institution of therapy, repeat blood cultures were
performed in 73% of patients to document clearance of
candidemia. Antifungal susceptibility testing was performed
on all isolates and reported in a separate article (Baddley et
al., 2004). Mortality data were available for 104 (87.4%) of
119 patients. C. albicans was associated with higher
mortality (32%) than non-albicans species (26%, P =
0.19). Among non-albicans species, mortality was highest
with C. krusei (40%), followed by C. tropicalis (37.5%),
C. parapsilosis (26%), and C. glabrata (22.2%).

Table 1
Baseline patient characteristics (N = 119)
Characteristic
Race
White 69 (58)
African American 49 (41)
Other 1(1)
Sex
Male 59 (50)
Age (years) 51.8 (19-85)
APACHE II score 16.1/16 (0-47)
Medical patients 85 (71)
Surgical patients 34 (29)

Underlying condition or risk factors at time positive blood culture was
drawn

CVCs present 109 (92)
Broad-spectrum antibiotics 101 (85)
Renal insufficiency 57 (48)
Presence in ICU 57 (48)
Immunosuppression 41 (34)
Total parental nutrition 37 (31)
Surgery 35 (29)
Diabetes mellitus 35 (29)
Systemic antifungal therapy 31 (26)
Neutropenia 16 (13)

Values are given as n (%), mean [range], or mean/median [range].

Table 2
Initial antifungal therapy

Antifungal agent

Fluconazole 90 (75)
Amphotericin B 13 (11)
Lipid amphotericin B preparation 6 (5)
Voriconazole 1 (1)
Caspofungin 1 (1)
None 8 (7)

Values are given as n (%).

3.2. Antifungal therapy

The choice of initial antifungal therapy among 119
patients is shown in Table 2. Fluconazole was the initial
choice in 90 (75%) patients, amphotericin B in 13 (11%)
patients, and a lipid preparation of amphotericin B in 6 (5%)
patients. Eight (7%) patients received no antifungal treat-
ment. One patient each received caspofungin and voricona-
zole as the initial therapy and were not included in the initial
antifungal therapy analysis. The standard dose of flucona-
zole was 400 mg daily or the equivalent dose based on renal
function. One patient was treated with 200 mg of
fluconazole daily. Of 117 patients who were evaluable for
initial antifungal therapy analysis, therapy was consistent
with IDSA guidelines in 89 (76%) patients, and deviated
from the guidelines in 28 (24%) patients (Table 3). Variation
from guidelines included the use of fluconazole when either
conventional or a lipid preparation of amphotericin B was
indicated (n = 18), not receiving any antifungal therapy
(n = 8), and use of lipid amphotericin B when fluconazole
or conventional amphotericin B was indicated (n = 2).
Variation from IDSA guidelines occurred in 23 (28%) of 83
patients on medical services and 5 (15%) of 34 patients on
surgical services (P = 0.16). Mortality was higher among
patients in the variation group (57%) than the agreement
group (24%; P = 0.003) and was independent of APACHE
II score. Mortality data were unavailable in 15 (13%)
patients. Among the 92 patients for whom data on resolution
of infection were available, resolution of infection was
higher for patients in the agreement group (83%) than for
patients in the variation group (55%, P = 0.01). The

Table 3
Variation of initial antifungal therapy from the IDSA guidelines and
outcomes

Agreement with  Variation from pP?

IDSA guidelines IDSA guidelines

(%) (%)
No. of patients 89 (76) 28 (24) NA
Mean APACHE 1II score  14.7 20.5 0.009
Medical patients 60/83 (72) 23/83 (28) 0.16
Surgical patients 29/34 (85) 5/34 (15)
No. of deaths 19/76 (24) 14/26 (57) 0.003"
No. of clinical resolution  58/70 (83) 12/22 (55) 0.01

of infection

Values are given as n (%), mean, or n/N (%).
? Fisher exact test unless otherwise specified.
® Logistic regression analysis.
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Table 4
Mortality in patients with infectious disease consultations and CVCs
Deaths P
Infectious diseases consult
Yes 6 (18) 0.0083*
No 27 (39)
CVCs removed at diagnosis
Yes 16 (27) 0.05°
No 27 (39)

Values are given as n (%).
? Logistic regression analysis.
® Fisher exact test.

distribution of Candida species did not differ significantly
between the agreement and variation groups.

3.3. Infectious disease consultation

Thirty-seven (32%) of 119 patients were referred for
infectious diseases consultation. Mortality information was
unavailable in 3 (8%) patients who received infectious
diseases consultation and 12 (15%) patients who did not
receive infectious diseases consultation. Patients who
received infectious diseases consultation had similar mean
APACHE 1I scores compared with those patients who did
not receive infectious diseases consultation (16.5 and 16.0,
respectively). Mortality was 18% (6/34) in patients who
received infectious diseases consultations versus 39 %
(27/68) in patients who were not referred for infectious
diseases consultation, independent of APACHE Il score (P =
0.0083, Table 4).

3.4. Central venous catheters

CVCs were removed in 90 (83%) of 109 patients and
retained in 15 (14%) patients; status could not be
determined in 4 patients. Fifty-nine (56%) of 105 patients
in whom management of CVCs was known had CVCs
removed within 24 hours of diagnosis of candidemia, and
mortality rate was 27%, compared with 39% in patients in
whom CVCs were retained beyond 24 hours or not removed
(P = 0.05, Table 4). However, multivariate analysis using
APACHE 1I score as a covariate showed this difference was
not significant.

4. Discussion

The extent to which practice guidelines for the manage-
ment of invasive candidiasis are used in clinical practice is
not well documented. Controversy exists in the benefit of
guidelines in the management of infectious diseases, and
effectiveness of the IDSA guidelines for candidemia in
clinical practice has not been evaluated. Data supporting a
choice of antifungal therapy often results from clinical trials
and retrospective observational studies, but these data do not
necessarily reflect the approach to patient care in the clinical
setting. Moreover, it is unclear if application of practice
guidelines to day-to-day patient care will yield the same

outcomes as in controlled clinical trials. By examining the
practice trends in the treatment of candidemia at our
institution, we hoped to provide evidence that published
guidelines for the treatment of candidemia are effective in
the routine clinical setting.

IDSA guidelines suggest that the choice of antifungal
agent at the onset of candidemia should be made on the
basis of the clinical status of the patient, prior or current use
of antifungal medications, and local Candida species and
susceptibility patterns. The initial choice of antifungal agent
is important, as species and susceptibility data may not be
known for several days and may result in potentially
ineffective therapy. In addition, the initial antifungal agent
used should promote clinical resolution of candidemia and
prevent complications of infection. In our study adherence
to the IDSA guidelines was associated in lower mortality
than deviation from the guidelines. Despite the higher
APACHE II scores in the variation group than the agreement
group, higher mortality in the variation group remained
statistically significant after multivariate analysis. Although
clinical factors beyond those described in this study may
have contributed to the difference in mortality, this finding
supports adherence to the guidelines.

Fluconazole alone was the most common antifungal
agent used as initial therapy for candidemia in our
population. Use of fluconazole when amphotericin B was
indicated (e.g., a clinically unstable patient) accounted for
the majority of the patients (64%) whose initial antifungal
therapy varied from the IDSA guidelines. The preference for
fluconazole as initial therapy in unstable patients may be
because of ease of use of fluconazole, concerns over toxicity
of conventional amphotericin, and cost of lipid formulations
of amphotericin B. Although fluconazole has been used to
treat candidemia in unstable patients, and initial therapy
with fluconazole compared with amphotericin B in unstable
patients was not found to affect outcome in a retrospective
review, clinical trial data supporting the use of fluconazole
in unstable patients are lacking (Anaissie et al., 1998). Some
experts prefer amphotericin B in unstable patients for its
broader spectrum of activity and fungicidal activity in
contrast to the fungistatic activity of fluconazole (Pappas
et al., 2004; Buchner et al., 2002; Edwards et al., 1997). We
preferred to follow the recommendation for use of ampho-
tericin B as initial antifungal therapy in unstable patients as
suggested in the IDSA guidelines. In the absence of more
convincing data from controlled clinical trials, reserving
fluconazole for clinically stable patients is reasonable.

The attributable mortality rate of patients with candide-
mia is estimated to be 38-61%, supporting the recommen-
dation that treatment is offered to all patients with
candidemia (Pappas et al., 2003; Gudlaugsson et al., 2003;
Wey et al., 1988). Among those patients whose initial
antifungal therapy agreed with the IDSA guidelines, all-
cause mortality was lower (24%) than the estimated attrib-
utable mortality from these prior studies and may be due
to unmeasured factors of this specific patient population.
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A larger study with a control population may better define
attributable mortality. Some patients may have spontaneous
resolution of candidemia without antifungal treatment,
especially if removable foci of infection (e.g., CVCs) are
present. The low mortality in patients who did not receive
therapy in our study (no deaths reported in 6 patients for
whom outcome data were available) was probably because
of the combination of decreased severity of illness and
removal of CVCs.

Removal of existing CVCs is recommended by the IDSA
guidelines for the management of candidemia, despite the
paucity of data strongly supporting this recommendation
(Rex et al., 2000; Nucci and Anaissie, 2002). In our study,
early removal of existing CVCs showed a trend toward
decreased mortality (27% versus 39%). Although this
difference was not statistically significant, a larger study is
needed to further evaluate the effect of early removal of
CVCs on outcomes.

Infectious disease consultation has been found to reduce
antibiotic expenditures, improve rates of cure of infection,
decrease mortality in patients with general infectious
disorders, improve the general care of patients with
community acquired pneumonia, prevent hospitalization of
patients with AIDS, and improve clinical outcomes in
patients with Staphylococcus aureus bacteremia (Fox et al.,
2001; Fraser et al., 1997; Gomez et al., 1996; Fowler et al.,
1998; Hirsch et al., 2001; Turner et al., 1994). The benefit of
the infectious disease specialist in the care of patients with
candidemia in a routine clinical setting has not previously
been described. Infectious disease consultation at our
institution appears to be beneficial for patients with
candidemia as reflected by the difference in mortality
(18% versus 39%). The effect of selection bias favoring
decreased mortality with infectious diseases consultation
cannot be excluded; however, this study provides evidence
supporting the utilization of infectious diseases consultation
services in the management of patients with candidemia and
a need for a more thorough evaluation.

In summary, we found that initial management of
candidemia was in accordance to the IDSA practice guide-
lines in the majority of patients at our institution—existing
CVCs were removed and appropriate antifungal therapy was
initiated. Variation of initial antifungal therapy from the
guidelines was associated with higher mortality and a lower
rate of clinical resolution of candidemia, supporting the use
of these guidelines in our routine clinical care. Infectious
disease consultation was noted to have a significant positive
impact on overall mortality and may become more
important as the number of therapeutic options to treat
candidemia increases. A limitation of this study was the use
of guidelines published in 2000. New guidelines for the
management of candidemia have been recently published
and include guidelines for use of caspofungin the use of
which has greatly increased at our institution since the time
of this study (Pappas et al., 2004). Validation of the new
guidelines for the management of candidemia should be

performed in the clinical setting. It is important to remember
that guidelines are merely guidelines, and not applicable to
every clinical setting. We must understand that many factors
influence the treatment of candidemia and use of the
practice guidelines to assist in the management of patients
with candidemia may result in better patient outcomes.

Acknowledgments

We thank Drs Peter G. Pappas and William E. Dismukes
for their review of this article.

References

Anaissie EJ, Rex JH, Uzun O, Vartivarian S (1998) Predictors of adverse
outcome in cancer patients with candidemia. Am J Med 104:238—245.

Baddley JW, Patel M, Jones M, Cloud G, Smith AC, Moser SA (2004)
Utility of real-time antifungal susceptibility testing for fluconazole in
the treatment of candidemia. Diagn Microbiol Infect Dis 50:119—124.

Buchner T, Fegeler W, Bernhardt H, Brockmeyer N, Duswald KH,
Herrmann M, Heuser D, Jehn U, Just-Niibling G, Karthaus M,
Maschmeyer G, Miiller FM, Miiller J, Ritter J, Roos N, Ruhnke M,
Schmalreck A, Schwarze R, Schwesinger G, Silling G (2002) Treatment
of severe Candida infections in high-risk patients in Germany:
Consensus formed by a panel of interdisciplinary investigators. Eur J
Clin Microbiol Infect Dis 21:337—352.

Edmond MB, Wallace SE, McKlish DK, Pfaller MA, Jones RN, Wenzel RP
(1999) Nosocomial bloodstream infections in United States hospitals:
A three-year analysis. Clin Infect Dis 29:239-244.

Edwards JE, Bodey GP, Bouden RA, Biichner T, de Pauw BE, Filler SG,
Ghannoum MA, Glauser M, Herbrecht R, Kauffman CA, Kohno S,
Martino P, Meunier F, Mori T, Pfaller MA, Rex JH, Rogers TR,
Rubin RH, Solomkin J, Viscoli C, Walsh TJ, White M (1997)
International conference for the development of a consensus on the
management and prevention of severe candidal infections. Clin Infect
Dis 25:43-59.

Fowler VG, Sanders LL, Sexton DJ, Kong L, Marr KA, Gopal AK,
Gottlieb G, McClelland S, Corey GR (1998) Outcome of Staphylococ-
cus aureus bacteremia according to compliance with recommendations
of infectious disease specialists: Experience with 244 patients. Clin
Infect Dis 27:478—486.

Fox BC, Imrey PB, Voights MB, Norwood S (2001) Infectious disease
consultation and microbiologic surveillance for intensive care unit
trauma patients: A pilot study. Clin Infect Dis 33:1981—1989.

Fraser GL, Stogsdill P, Dickens JD, Wennberg Jr DE, Smith Jr RP, Prato BS
(1997) Antibiotic optimization. An evaluation of patient safety and
economic outcomes. Arch Intern Med 157:1689—1694.

Gomez J, Conde Cavero SJ, Hernandez Cardona JL, Nunez ML, Ruiz
Gomez J, Canteras M, Valdes M (1996) The influence of the opinion
of an infectious disease consultant on the appropriateness of an-
tibiotic treatment in a general hospital. J Antimicrob Chemother
38:309-314.

Gudlaugsson O, Gillespie S, Lee K, Berg JV, Hu J, Messer S, Herwaldt L,
Pfaller M, Diekema D (2003) Attributable mortality of nosocomial
candidemia, revisited. Clin Infect Dis 37:1172—1177.

Hirsch BE, Arunabh A, Fein A, Silver A, Merwin S (2001) Role of
infectious disease (ID) consultation for community acquired pneumonia
(CAP) [Abstract 809]. 39th Annual Meeting of the Infectious Diseases
Society of America (IDSA) Oct 25-28, 2001.

Kao AS, Brandt ME, Pruitt WR, Conn LA, Perkins BA, Stephens DS,
Baughman WS, Reingold AL, Rothrock GA, Pfaller MA, Pinner RW,
Hajjeh RA (1999) The epidemiology of candidemia in two United
States cities: Results of a population-based active surveillance. Clin
Infect Dis 29:1164—1170.



34 M. Patel et al. / Diagnostic Microbiology and Infectious Disease 52 (2005) 29-34

Knaus WA, Draper EA, Waner DP, Zimmerman JE (1985) APACHE II:
A severity of disease classification system. Crit Care Med 13:818—829.

Nucci M, Anaissie E (2002) Should vascular catheters be removed from all
patients with candidemia? An evidence-based review. Clin Infect Dis
34:591-599.

Pappas PG, Rex JH, Lee J, Hamill RJ, Larsen RA, Powderly W, Kauffman
CA, Hyslop N, Mangino JE, Chapman S, Horowitz HW, Edwards JE,
Dismukes WE (2003) A prospective observation study of candidemia:
Epidemiology, therapy, and influences on mortality in hospitalized adult
and pediatric patients. Clin Infect Dis 37:634—643.

Pappas PG, Rex JH, Sobel JD, Filler SG, Dismukes WE, Walsh TJ,
Edwards JE (2004) Guidelines for treatment of candidiasis. Clin Infect
Dis 38:161-189.

Pittet D, Li N, Woolson RF, Wenzel RP (1997) Microbiological factors
influencing the outcome of nosocomial bloodstream infections: A 6-year
validated, population-based model. Clin Infect Dis 24:1068—1078.

Rangel-Frausto MS, Wilbin T, Blumberg HM, Saiman L, Patterson J,
Rinaldi M, Pfaller M, Edwards JE, Jarvis W, Dawson J, Wenzel RP,
the NEMIS Study Group (1999) National Epidemiology of Mycoses
Survey (NEMIS): Variations in rates of bloodstream infections due to
Candida species in seven surgical intensive care units and six neo-
natal intensive care units. Clin Infect Dis 29:253—-258.

Rentz AM, Halpern MT, Bowden RA (1998) The impact of candidemia on
length of hospital stay, outcome, and overall cost of illness. Clin Infect
Dis 27:781-788.

Rex JH, Walsh TJ, Sobel JD, Filler SG, Pappas PG, Dismukes WE,
Edwards JE (2000) Practice guidelines for the treatment of candidiasis.
Clin Infect Dis 30:662—678.

Trick WE, Fridkin SK, Edwards JR, Hajjeh RA, Gaynes RP, the National
Nosocomial Infections Surveillance System Hospitals (2002) Secular
trend of hospital-acquired candidemia among intensive care unit
patients in the United States during 1989-1999. Clin Infect Dis 35:
627-630.

Turner BJ, McKee L, Fanning T, Markson LE (1994) AIDS specialist
versus generalist ambulatory care for advance HIV infection and impact
on hospital use. Med Care 32:902—-916.

Viscoli C, Girmenia C, Marinus A, Collette L, Martino P, Vandercam B,
Doyen C, Lebeau B, Spence D, Krcmery V, De Pauw B, Meunier F,
the Invasive Fungal Infection Group of the EORTC (1999) Candidemia
in cancer patients: A prospective, multicenter surveillance study by the
invasive fungal infection group (IFIG) of the European Organization
for Research and Treatment of Cancer (EORTC). Clin Infect Dis
28:1071-1079.

Wey SB, Mori M, Pfaller MA, Woodson RF, Wenzel RP (1988) Hospital-
acquired candidemia. The attributable mortality and excess length of
stay. Arch Intern Med 148:2642—-2645.

Wisplinghoft H, Bischoff T, Tallent SM, Seifert H, Wenzel RP, Edmond
MB (2004) Nosocomial bloodstream infections in US hospitals:
Analysis of 24,179 cases from a prospective nationwide surveillance
study. Clin Infect Dis 39:309—337.



	Initial management of candidemia at an academic medical center: Evaluation of the IDSA guidelines
	Introduction
	Methods
	Study design
	Clinical outcomes
	IDSA guidelines
	Exclusion criteria
	Statistical methods

	Results
	Candida species
	Antifungal therapy
	Infectious disease consultation
	Central venous catheters

	Discussion
	Acknowledgments
	References


