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Abstract Background: Response
rates for candidemia treated with
standard-dose fluconazole (400 mg/
day) are approximately 70%. Higher
doses of fluconazole have been rec-
ommended for susceptible dose-de-
pendent Candida isolates. Herein, we
describe the outcome of 20 patients
with solid tumors and candidemia
treated with high-dose fluconazole
(HDF) at The University of Texas
M.D. Anderson Cancer Center
(1998–2002). Patients and methods:
Patients were identified either by
searching the microbiology laborato-
ry database or through direct referral
from primary oncology services to
the Infectious Diseases Consultative
Services. A retrospective review of
cases was performed. HDF was de-
fined as �600 mg/day. Results: Five
patients were treated with 600 mg/
day, whereas 15 patients received
800 mg/day. Only one patient was
neutropenic. The median APACHE II
score at the onset of candidemia was
12 (range 6–24). The most common
species identified were Candida al-
bicans (eight patients, 40%) and
Candida parapsilosis (seven patients,
35%). Of 19 patients whose quanti-
tative data were available, eight

(42%) had high-grade candidemia
[�200 colony forming units (CFU)/
ml]. Fifteen (83%) of 18 isolates were
fluconazole susceptible, and two
(both Candida glabrata) were flu-
conazole resistant (MIC 64 each) in
vitro. Nineteen patients (95%) re-
sponded to HDF therapy. The only
HDF failure occurred in a patient
with C. glabrata (MIC 64.0) infec-
tion. The other patient with C.
glabrata (MIC 64.0) infection re-
sponded to HDF. Central venous
catheters were removed from all
patients with �10 CFU/ml can-
didemias. All patients with high-
grade candidemias responded to
HDF. The median duration of HDF
therapy was 16 (range 6–42) days.
No significant toxicity occurred.
Conclusions: Although our data are
limited, HDF appears to be well
tolerated and may be associated with
higher response rates than standard-
dose fluconazole in a selected group
of patients with solid tumors and
candidemia caused by species that are
susceptible to this triazole.
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Introduction

Candida species have emerged as major bloodstream
pathogens in patients with solid tumors [3]. This common
fungal infection is often associated with the sepsis

syndrome and considerable attributable mortality [20].
Not only has the incidence of these infections increased,
but also the distribution of Candida spp-causing infection
has also changed, especially among patients with cancer
[3]. Several randomized and observational studies have
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demonstrated that fluconazole and amphotericin B are
equally effective in patients without severe immunosup-
pression [13, 14, 15]. In a large, randomized study
comparing fluconazole at a dose of 400 mg/day to
amphotericin B at a dose of 0.5–0.6 mg/kg per day for the
treatment of candidemia in patients without neutropenia,
the response rate to fluconazole (70%) was not signifi-
cantly different from that to amphotericin B (79%;
p=0.22) [15]. With the emergence of non-albicans
Candida species as frequent pathogens and the recogni-
tion of dose-dependent susceptibility to fluconazole
among these isolates, high-dose fluconazole (HDF)
(12 mg/kg per day, 800 mg/day in a 70-kg patient) has
been recommended by some experts [16]. Data from
observational studies indicate that HDF is well tolerated
and may provide better clinical efficacy in selected
patient populations [7]. On the basis of these data, we
hypothesized that HDF therapy may be associated with
increased clinical efficacy in bloodstream infections
caused by all Candida species and may also be more
beneficial than standard-dose therapy in patients with
high-grade candidemia (�200 CFU/ml). Consequently,
we modified our standard practice of treating solid-tumor
patients with candidemia with standard-dose fluconazole
to treating them with HDF. Herein, we describe a
retrospective review of our experience with 20 patients
with cancer and candidemia treated with HDF at The
University of Texas M.D. Anderson Cancer Center.

Patients and methods

Patients

We identified all patients with candidemia from July 1998 through
July 2002 either by reviewing the microbiology laboratory database
or through direct referral from primary medical or surgical
oncology services to the Infectious Diseases Consultative Services.
Patients who were eligible for and willing to participate in ongoing
investigative trials for candidemia were enrolled in such trials.
Patients who were not eligible for or who were unwilling to
participate in ongoing trials were offered HDF as monotherapy.

Microbiology and antifungal susceptibility

Candida species in blood cultures were isolated and identified
using standard microbiological procedures [19]. Susceptibility
testing was performed on all but two Candida isolates. Breakpoints
for susceptibility testing (for fluconazole and itraconazole) were
derived from National Committee for Clinical Laboratory Stan-
dards recommendations for Candida isolates [12]. Amphotericin-B-
resistant Candida isolates were defined as those with an ampho-
tericin B minimal inhibitory concentration (MIC) >1 mg/L [3].

Outcome

All patients were treated and followed by the Infectious Diseases
Consultative Services. Response to treatment was defined as the
resolution of clinical manifestations of candidemia and sterilization

of the blood culture. Failure of treatment was defined as persistence
of the clinical signs and symptoms of the infection and positive
blood culture for Candida species.

Definitions

Candidemia was defined according to the guidelines of the Invasive
Fungal Infections Cooperative Group of the European Organization
for Research and Treatment of Cancer and Mycoses Study Group of
the National Institute of Allergy and Infectious Diseases [4].
Catheter-related candidemia was defined as candidemia with no
apparent source of infection other than the catheter plus isolation of
the same Candida species from both peripheral blood and catheter-
tip culture (�15 CFUs using the semiquantitative method), or
candidemia with a quantitative blood culture collected through the
central venous catheter (CVC) that had at least fivefold higher
CFU/�l than a concurrent peripheral blood culture did [5, 10]. HDF
was defined as �600 mg of fluconazole per day. High-grade,
intermediate-grade, and low-grade candidemia do not have stan-
dard definitions; we defined them as �200CFU, 10–200 CFU, and
�10 CFU/ml of blood, respectively.

Results

General characteristics

Twenty patients with solid tumors and candidemia were
treated with HDF during the study period. General
characteristics are depicted in Table 1. The most common
underlying solid tumors were sarcoma (six patients, 30%)
and melanoma (four patients, 20%). Only one patient had
neutropenia [absolute neutrophil count (ANC) <500/mm3]
at the onset of candidemia, and three patients had
received low-dose systemic fluconazole prior to the
development of candidemia. All 20 patients had a CVC
in place. The median APACHE II score at the onset of
candidemia was 12 (range 6–24). Six (67%) of nine
patients who had either cultures simultaneously collected
through the CVC and from peripheral blood or collected
from the peripheral blood and catheter tip had CVC-
related candidemia.

Microbiology and antifungal susceptibility

Microbiological data are shown in Table 1. The most
common Candida species identified were C. albicans
(40%) and C. parapsilosis (35%). In vitro susceptibility
testing results were available for 18 of the 20 isolates
(Table 2). Fifteen isolates (83%) were susceptible to
fluconazole (MIC range 0.12–4.0 mg/ml), one isolate had
dose-dependent susceptibility (Candida lusitaniae, MIC
32.0 mg/ml), and two isolates, both C. glabrata, were
resistant (MIC 64.0 mg/ml each). Itraconazole suscepti-
bilities mirrored those of fluconazole, except that two
fluconazole-susceptible isolates had a dose-dependent
susceptibility to itraconazole. All isolates were suscepti-
ble to amphotericin B, including the C. lusitaniae strain.
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Quantitative culture results ranged from 1 to more than
1,000 CFU (Table 3).

Clinical response

Of the 20 patients, 15 (75%) received 800 mg/day
fluconazole, whereas five (25%) were treated with
600 mg daily. Nineteen patients (95%) responded to
HDF therapy, including all patients who had high-grade
candidemia (Table 3). The median duration of HDF
therapy was 16 (range 6–42) days. The only HDF failure
occurred in a patient with non-CVC–related C. glabrata
infection caused by a fluconazole-resistant strain (MIC
64.0 mg/ml); this patient had persistent fever, an
APACHE II score of 24, and candidemia while on
600 mg/day of fluconazole. When the organism and its
susceptibility data became available, this patient’s therapy
was switched to liposomal amphotericin B, with a
subsequent complete response. This patient had interme-
diate-grade candidemia. Of note, the other patient with
candidemia caused by a fluconazole-resistant strain of C.
glabrata (MIC 64.0 mg/ml) had clinical and microbiolog-
ical response to 800 mg/day of fluconazole. This patient
had low-grade candidemia. The CVCs were removed
from all patients who had �10 CFU/ml candidemia. No
significant toxicity was documented.

Table 1 Patient characteristics of 20 solid-tumor patients with
candidemia treated with high-dose fluconazole (HDF)

Characteristic No. (%)

Men/women 13/7
Median age, range (years) 55, 37–80
Underlying solid tumor

Sarcoma 6 (30)
Melanoma 4 (20)
Gynecologic malignancy 3 (15)
Gastrointestinal malignancy 2 (10)
Other a 5 (25)

Neutropenia at onset of candidemia 1(5)
Central venous catheter in place 20 (100)
Comorbidities b 3 (15)
Median APACHE II score at onset of candidemia,
range

12 (6–24)

Candida species distribution
C. albicans 8 (40)
C. parapsilosis 7 (35)
C. glabrata 2 (10)
Other c 3 (15)

Quantitative data d

Low-grade candidemia 5 (26)
Intermediate-grade candidemia 6 (32)
High-grade candidemia 8 (42)

Response to high-dose fluconazole 19 (95)

a Included one patient each with lung, prostate, renal, and peritoneal
carcinomas, and mesothelioma
b Renal failure in three patients
c C. guillermondii, C. lusitaniae, and C. tropicalis in one patient
each
d Of 19 patients with information available

Table 2 Antifungal suscepti-
bility of Candida isolates strat-
ified by species (n=18)

Isolate no. Organism Minimal inhibitory concentration

Fluconazolea Itraconazolea Amphotericin Bb

1 C. albicans 0.5 0.06 0.5
2 C. albicans 1.0 0.12 1.0
3 C. albicans 2.0 0.25 1.0
4 C. albicans 1.0 0.12 1.0
5 C. albicans 0.5 0.03 1.0
6 C. albicans 1 0.06 0.25
7 C. albicans 0.5 0.12 1.0
8 C. parapsilosis 0.5 0.06 1.0
9 C. parapsilosis 0.5 0.06 1.0

10 C. parapsilosis 1.0 0.25 0.5
11 C. parapsilosis 1.0 0.12 1.0
12 C. parapsilosis 0.5 0.12 1.0
13 C. parapsilosis 0.12 0.06 0.03
14 C. guillermondii 4.0 0.05 1.0
15 C. lusitaniae 32.0 0.25 0.5
16 C. tropicalis 1.0 0.12 2.0
17 C. glabrata 64.0 8.0 1.0
18 C. glabrata 64.0 4.0 1.0

a Susceptibility breakpoints (micrograms per milliliter): fluconazole �8 (susceptible), 16–32
(susceptible dose dependent), �64 (resistant); itraconazole �0.125 (susceptible), 0.25–0.5 (susceptible
dose dependent), �1 (resistant)
b Susceptibility breakpoints have not been formally proposed by the National Committee for Clinical
Laboratory Standards (NCCLS). Provisional breakpoint >1 mg/l (resistant)
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Discussion

Recent data from our institution showed that clinicians
still prefer amphotericin B over fluconazole in patients
with cancer who have candidemia, especially those with
risk factors for a poor outcome [3]. However, published
reports have failed to detect any differences in outcome
between cancer patients with candidemia who are treated
with amphotericin B and those who are treated with
fluconazole [1, 2]. A randomized study has shown that
fluconazole at a dose of approximately 6 mg/kg per day
(400 mg/day in a 70-kg patient) is as effective for the
treatment of candidemia in nonneutropenic patients as
amphotericin B at 0.5–0.6 mg/kg per day but is associated
with much less toxicity [15].

The availability of the standardized methodology for
the susceptibility testing of Candida [12] provides addi-
tional information that may be useful in determining
empiric therapy in cancer patients with candidemia [3].
Nowadays, the majority of Candida isolates obtained
from the bloodstream in patients with cancer are either
susceptible (MIC �8.0 mg/ml) or susceptible dose-de-
pendent (MIC 16–32 mg/ml) to fluconazole [3]. HDF
(12 mg/kg per day or 800 mg/day in a 70-kg patient) is a
safe and effective option for the treatment of patients with
susceptible dose-dependent Candida species [9], espe-
cially in less critically ill patients with cancer [8, 16].

Although our experience with HDF therapy is limited
to 20 patients, it does suggest that the response rate might
be substantially greater (>90%) if this dose is used for all
Candida bloodstream infections in our selected group of

solid-tumor patients. In the current series, the response
rate to HDF was higher than the 56% recently reported in
a larger study evaluating patients on HDF [17], but
comparisons are limited between both studies. Of note,
the low response rate reported by Rex et al. using HDF
[17] is even lower than the response rate of 70%
previously described by the same group using standard-
dose fluconazole [15]. The authors did not give an
explanation for such dissimilarity. Also, the combination
of HDF and amphotericin B appeared to be better than
HDF alone in a recent study [17]. However, it is well
known that multiple factors influence outcome of patients
with candidemia, especially in the setting of immunosup-
pression [3]. For example, differences in patient popula-
tion, comorbidities for infection, APACHE II score, and a
predominance of Candida isolates susceptible to flucona-
zole preclude comparisons between such reports. Some of
these factors could have accounted for dissimilar response
rates.

In our series, HDF was well tolerated, consistent with
previous reports [17]. Of concern is the emergence of
resistance among C. glabrata isolates. Although occa-
sional responses might be seen (as in one of our patients),
infections caused by C. glabrata, like those caused by C.
krusei, should probably not be treated by the older
triazoles (fluconazole and itraconazole), especially since
polyenes and/or echinocandins (e.g., caspofungin, mica-
fungin) might offer better therapeutic options [6, 11]. The
favorable activity of echinocandins against Candida spp,
and its good clinical results. imply that these antifungal
drugs will become the treatment of choice for candidemia

Table 3 Overall response rates
of 20 solid-tumor patients with
candidemia treated with high-
dose fluconazole (HDF)

Organism Colony count Fluconazole MICa Fluconazole dose Outcome

(CFU/ml) (mg/ml) (mg/day)

C. albicans 3 1.0 800 Response
C. albicans 31–50 0.5 800 Response
C. albicans 51–100 NA 800 Response
C. albicans 201–500 2.0 600 Response
C. albicans 201–500 1.0 800 Response
C. albicans 201–500 0.5 800 Response
C. albicans 16–20 1 800 Response
C. albicans >1000 0.5 800 Response
C. parapsilosis >1000 NA 800 Response
C. parapsilosis 501–1000 1.0 800 Response
C. parapsilosis 501–1000 0.12 800 Response
C. parapsilosis 51–100 1.0 600 Response
C. parapsilosis 11–20 0.5 800 Response
C. parapsilosis 1 0.5 600 Response
C. parapsilosis NA 0.5 600 Response
C. guillermondii 501–1000 4.0 800 Response
C. lusitaniae 1 32.0 800 Response
C. tropicalis 1 1.0 800 Response
C. glabrata 1 64.0 800 Response
C. glabrata 51–100 64.0 600 Failure

Abbreviations: CFU colony-forming units, MIC minimal inhibitory concentration, NA not available
a Susceptibility breakpoints (micrograms per milliliter): fluconazole �8 (susceptible), 16–32
(susceptible dose dependent), �64 (resistant); itraconazole �0.125 (susceptible), 0.25–0.5 (susceptible
dose dependent), �1 (resistant)



515

References

1. Anaissie EJ, Rex JH, Uzun O, Varti-
varian S (1998) Predictors of adverse
outcome in cancer patients with can-
didemia. Am J Med 104:238–245

2. Anaissie EJ, Vartivarian SE, Abi-Said
D, Uzun O, Pinczowski H, Kontoyian-
nis DP, Khoury P, Papadakis K,
Gardner A, Raad II, Gilbreath J, Bodey
GP (1996) Fluconazole versus ampho-
tericin B in the treatment of hematog-
enous candidiasis: a matched cohort
study. Am J Med 101:170–176

3. Antoniadou A, Torres HA, Lewis RE,
Thornby J, Bodey GP, Tarrand J, Han
XY, Rolston KVI, Safdar A, Raad II,
Kontoyiannis DP (2003) Candidemia in
a Tertiary Care Cancer Center: In vitro
susceptibility and its correlation with
outcome of initial antifungal therapy.
Medicine (Baltimore) 82:309–321

4. Ascioglu S, Rex JH, de Pauw B,
Bennett JE, Bille J, Crokaert F,
Denning DW, Donnelly JP, Edwards
JE, Erjavec Z, Fiere D, Lortholary O,
Maertens J, Meis JF, Patterson TF,
Ritter J, Selleslag D, Shah PM, Stevens
DA, Walsh TJ; Invasive Fungal Infec-
tions Cooperative Group of the Euro-
pean Organization for Research and
Treatment of Cancer; Mycoses Study
Group of the National Institute of Al-
lergy and Infectious Diseases (2002)
Defining opportunistic invasive fungal
infections in immunocompromised pa-
tients with cancer and hematopoietic
stem cell transplants: an international
consensus. Clin Infect Dis 34:7–14

5. Bodey GP, Mardani M, Hanna HA,
Boktour M, Abbas J, Girgawy E,
Hachem RY, Kontoyiannis DP, Raad II
(2002) The epidemiology of Candida
glabrata and Candida albicans funge-
mia in immunocompromised patients
with cancer. Am J Med 112:380–385

6. Denning DW (2003) Echinocandin an-
tifungal drugs. Lancet 362:1142–1151

7. Duswald KH, Penk A, Pittrow L (1997)
High-dose therapy with fluconazole
�800 mg day-1. Mycoses 40:267–277

8. Fraser VJ, Jones M, Dunkel J, Storfer S,
Medoff G, Dunagan WC (1992) Can-
didemia in a tertiary care hospital:
epidemiology, risk factors, and predic-
tors of mortality. Clin Infect
Dis15:414–421

9. Kontoyiannis DP, Lewis RE (2002)
Antifungal drug resistance of patho-
genic fungi. Lancet 359(9312):1135–
1344

10. Mermel LA, Farr BM, Sherertz RJ,
Raad II, O’Grady N, Harris JS, Craven
DE; Infectious Diseases Society of
America; American College of Critical
Care Medicine; Society for Healthcare
Epidemiology of America (2001)
Guidelines for the management of in-
travascular catheter-related infections.
Clin Infect Dis 32:1249–1272

11. Mora-Duarte J, Betts R, Rotstein C,
Colombo AL, Thompson-Moya L,
Smietana J, Lupinacci R, Sable C,
Kartsonis N, Perfect J; Caspofungin
Invasive Candidiasis Study Group
(2002) Comparison of caspofungin and
amphotericin B for invasive candidiasis.
N Engl J Med 347:2020–2029

[6]. However, poor absorption after oral administration
limits use to the intravenous route. Therefore, fluconazole
may still have a role for the treatment of candidemia,
especially if long-term antifungal therapy using oral
administration is required.

Few institutions routinely perform quantitative blood
cultures, and no clear guidelines defining high-, interme-
diate-, or low-grade candidemia have been established
[18]. Although a clinical impression exists that high-grade
infections might be associated with response rates that are
lower than those seen with low-grade infections, no
published studies address this issue. Using our own
arbitrary definitions based on experience with bacterial
infections, our limited data do suggest that HDF is as
effective for the treatment of high-grade candidemia as it
is for low-grade infection. Larger studies to confirm this
observation are needed.

Because our study is limited by its observational,
noncomparative nature and small sample size, our data
should be considered preliminary. In addition, patients
evaluated in our study were those not eligible for, or
unwilling to participate in ongoing trials for candidemia.
This may represent a potential selection bias. Moreover,
our antifungal therapy response data should be viewed
with caution, since we studied a selected group of solid-
tumor patients who were not critically ill, as reflected by a

median APACHE II score of 12. Further studies exam-
ining the relationship between in vitro susceptibility/
resistance and outcome are warranted. In addition, the
management of CVCs remains an important confounder
for evaluation of outcome in patients with candidemia [3].
We were unable to identify all cases of CVC-related
candidemia, because only a small subset of patients (45%)
had either simultaneous blood cultures collected through
the CVC and peripheral blood, or both peripheral blood
and catheter-tip cultures. Previous reports suggest that
CVC removal is associated with better outcome in
patients with cancer and CVC-related candidemia [3].

Conclusions

Our experience suggests that HDF therapy is well
tolerated and might be associated with higher response
rates for the treatment of Candida bloodstream infections
than standard-dose fluconazole in a selected group of
cancer patients with candidemia caused by species sus-
ceptible to this triazole. Infections caused by C. glabrata
should probably be treated with other antifungal agents
(polyenes or echinocandins), since they have more
reliable activity against these organisms.



516

12. National Committee for Clinical Labo-
ratory Standards (NCCLS) (1997) Ref-
erence method for broth dilution anti-
fungal susceptibility testing of yeasts:
approved standard. NCCLS document
M27-A, NCCLS, Wayne

13. Nguyen MH, Peacock JE Jr, Tanner
DC, Morris AJ, Nguyen ML, Snydman
DR, Wagener MM, Yu VL (1995)
Therapeutic approaches in patients with
candidemia: evaluation in a multicenter,
prospective, observational study.
Arch Intern Med 155:2429–2435

14. Phillips P, Shafran S, Garber G,
Rotstein C, Smaill F, Fong I, Salit I,
Miller M, Williams K, Conly JM,
Singer J, Ioannou S (1997) Multicenter
randomized trial of fluconazole versus
amphotericin B for treatment of can-
didemia in non-neutropenic patients.
Eur J Clin Microbiol Infect Dis 16:337–
345

15. Rex JH, Bennett JE, Sugar AM, Pappas
PG, van der Horst CM, Edwards JE,
Washburn RG, Scheld WM, Karchmer
AW, Dine AP, Levenstein MJ, Webb
CD (1994) A randomized trial compar-
ing fluconazole with amphotericin B for
the treatment of candidemia in patients
without neutropenia. Candidemia Study
Group and the National Institute.
N Engl J Med 331:1325–1330

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

17. Rex JH, Pappas PG, Karchmer AW,
Sobel J, Edwards JE, Hadley S, Brass
C, Vazquez JA, Chapman SW,
Horowitz HW, Zervos M, McKinsey D,
Lee J, Babinchak T, Bradsher RW,
Cleary JD, Cohen DM, Danziger L,
Goldman M, Goodman J, Hilton E,
Hyslop NE, Kett DH, Lutz J, Rubin RH,
Scheld WM, Schuster M, Simmons B,
Stein DK, Washburn RG, Mautner L,
Chu TC, Panzer H, Rosenstein RB,
Booth J; National Institute of Allergy
and Infectious Diseases Mycoses Study
Group (2003) A randomized and
blinded multicenter trial of high-dose
fluconazole plus placebo versus flu-
conazole plus amphotericin B as thera-
py for candidemia and its consequences
in nonneutropenic subjects. Clin Infect
Dis 36:1221–1228

18. Telenti A, Steckelberg JM, Stockman L,
Edson RS, Roberts GD (1991) Quanti-
tative blood cultures in candidemia.
Mayo Clin Proc 66:1120–1123

19. Warren NG, Hazen KC (1999). Candi-
da, Cryptococcus, and other yeasts of
medical importance. In: Murray PR,
Baron EJ, Tenover FC, Yolken RH
(eds) Manual of clinical microbiology,
7th edn. American Society for Micro-
biology, Washington, pp 1184–1199

20. Wey SB, Mori M, Pfaller MA, Woolson
RF, Wenzel RP (1988) Hospital ac-
quired candidemia: the attributable
mortality and excess length of stay.
Arch Intern Med 148:2642–2645


