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Background. Invasive candidiasis is the third most common bloodstream infection in the intensive care unit (ICU)
and is associated withmorbidity andmortality. Prophylaxis and preemptive therapy are attractive strategies for this setting.

Methods. We conducted amulticenter, randomized, double-blind, placebo-controlled trial of caspofungin as antifun-
gal prophylaxis in 222 adults whowere in the ICU for at least 3 days, were ventilated, received antibiotics, had a central line,
and had 1 additional risk factor (parenteral nutrition, dialysis, surgery, pancreatitis, systemic steroids, or other immuno-
suppressants). Subjects’ (1,3)-β-D-glucan levels were monitored twice weekly. The primary endpoint was the incidence of
proven or probable invasive candidiasis by EORTC/MSG criteria in patients who did not have disease at baseline. Patients
who had invasive candidiasis were allowed to break the blind and receive preemptive therapy with caspofungin. The pre-
emptive approach analysis included patients all patients who received study drug, including those positive at baseline.

Results. The incidence of proven/probable invasive candidiasis in the placebo and caspofungin arms was 16.7% (14/
84) and 9.8% (10/102), respectively, for prophylaxis (P = .14), and 30.4% (31/102) and 18.8% (22/117), respectively, for the
preemptive approach (P = .04); however, this analysis included patients with baseline disease. There were no significant
differences in the secondary endpoints of mortality, antifungal use, or length of stay. There were no safety differences.

Conclusions. Caspofungin was safe and tended to reduce the incidence of invasive candidiasis when used for pro-
phylaxis, but the difference was not statistically significant. A preemptive therapy approach deserves further study.

Clinical Trials Registration. NCT00520234.

Keywords. invasive candidiasis; ICU; prophylaxis; preemptive therapy; caspofungin.

Received 17 June 2013; accepted 14 December 2013; electronically published 18
February 2014.

Presented in part: 2011 Annual Meeting of the Society for Healthcare Epidemi-
ology of America, Dallas, Texas, 1–4 April 2011. Abstract LB-15.

Correspondence: Luis Ostrosky-Zeichner, MD, FACP, FIDSA, University of Texas
Medical School at Houston and Memorial Hermann Texas Medical Center, 6431
Fannin, MSB 2.112, Houston, TX 77030 (luis.ostrosky-zeichner@uth.tmc.edu).

Clinical Infectious Diseases 2014;58(9):1219–26
© The Author 2014. Published by Oxford University Press on behalf of the Infectious
Diseases Society of America. All rights reserved. For Permissions, please e-mail:
journals.permissions@oup.com.
DOI: 10.1093/cid/ciu074

MSG-01: Preventing Candida in the ICU • CID 2014:58 (1 May) • 1219

 at U
niversity of A

labam
a at B

irm
ingham

 on A
ugust 11, 2014

http://cid.oxfordjournals.org/
D

ow
nloaded from

 

mailto:luis.ostrosky-zeichner@uth.tmc.edu
mailto:journals.permissions@oup.com
http://cid.oxfordjournals.org/


Invasive candidiasis (IC) is the third most common blood-
stream infection in the intensive care unit (ICU) and is
independently associated with mortality [1, 2]. Prophylaxis
for this infection in selected adults would appear appropriate
[3–5], as it has been shown to be useful in other clearly defined
high-risk populations such as orthotropic liver transplant
recipients [6].

There have been no large or multicenter studies to establish
efficacy and safety of IC prophylaxis in ICU settings [6].
There are 3 methodologically sound single-center studies that
have explored this issue as well as several meta-analyses [4, 7–
10]. Taken together, these data suggest that prophylaxis may be
useful in high-risk subjects, but a multicenter study is still
lacking.

In an effort to identify ICU patients who are at high risk for
developing IC, we conducted 2 retrospective analyses of subjects
admitted to ICUs to determine risk factors for the development
of IC using modified European Organization for Research and
Treatment of Cancer/Invasive Fungal Infections Cooperative
Group and the Mycoses Study Group (EORTC/MSG) defini-
tions [11]. A clinical prediction rule requiring mechanical ven-
tilation AND a central venous catheter AND broad-spectrum
antibiotics on any of days 1 through 3 of ICU admission
AND 1 of the following risk factors: parenteral nutrition, dial-
ysis, major surgery, pancreatitis, systemic steroids, or other im-
munosuppressive agents applied to 18% of subjects, providing
an incidence of IC of 10% [12]; this was in contrast to our pre-
vious clinical prediction rule [13] that applied to only 8% of
ICU patients with an incidence of 13%.

A recent advance in medical mycology has been the availabil-
ity of serum diagnostic markers such as (1,3)-β-D-glucan (BG),
which is a component of the fungal cell wall [14]. The latest ver-
sion of the EORTC/MSG criteria for the diagnosis of fungal in-
fections has incorporated BG as microbiological support [11].
Using BG as part of the diagnostic criteria of IC in this study
allows for higher sensitivity in the detection of this disease, as
well as exploring the strategy of preemptive or early antifungal
therapy in subjects for whom prophylaxis is unsuccessful. This
is also particularly interesting in the face of recent research
showing that time to therapy has a definite impact on the out-
come of the disease [15] and a proof-of-concept study showing
the value of BG-driven therapy [16].

We chose caspofungin for prophylaxis as 1 of 3 echinocandins
that is approved for the treatment of IC, is well tolerated, and
is active against all species of Candida (including fluconazole-
resistant strains). Development of resistance to echinocandins
is uncommon [17, 18].

We conducted the first multicenter, randomized, double-
blind, placebo-controlled trial of caspofungin prophylaxis
followed by BG-directed preemptive therapy for IC in high-
risk adults in the critical care setting.

METHODS

Study Type
This was a phase 4 multicenter, randomized, double-blind,
placebo-controlled study with 2 arms (caspofungin prophylaxis
vs placebo), followed by preemptive therapy for subjects who
develop proven or probable IC (Table 1). The flow and phases
of the study are shown in Figure 1.

Objectives
The primary objective of this study was to evaluate the efficacy
of caspofungin as prophylaxis for IC in high-risk ICU patients
by comparing the incidence of proven and probable IC in sub-
jects receiving caspofungin with the incidence in those receiving
placebo. The secondary objectives were to (1) prospectively ver-
ify the performance of a clinical prediction rule for IC, (2) eval-
uate the safety of caspofungin, (3) evaluate the effect of a
preemptive therapy approach, (4) evaluate the effect of prophy-
laxis and preemptive therapy on all-cause mortality, and (5)
evaluate effects of prophylaxis and preemptive therapy on
ICU and hospital length of stay (LOS).

Endpoints
The primary endpoint was the incidence of proven and proba-
ble IC based on modified EORTC/MSG criteria, which include
serologic evidence (Table 1) as assessed by the data review com-
mittee (DRC) in the modified intention-to-treat (MITT) popu-
lation. The secondary endpoints included incidence of proven
IC, time to development of proven or probable IC, initiation

Table 1. Definitions of Proven and Probable Invasive Candidiasis

Definition Parameters

Proven invasive
candidiasis

Blood culture that yields Candida spp OR
histopathologic or cytopathologic
examination of a needle aspiration or biopsy
specimen from a normally sterile site
excluding mucous membranes showing
yeast cells OR recovery of a yeast by
culture from a sample obtained by a sterile
procedure (including a freshly [<24 h]
placed drain) from a normally sterile and
clinically or radiologically abnormal site
consistent with an infectious disease
process.

Probable invasive
candidiasis

Serum BG levels >80 pg/mL in 2 consecutive
samples AND 1 of the following:

1. Temperature >38°C or <36°C.
2. Hypotension defined as systolic BP <90

mm Hg or a significant drop (40 mm Hg) in
BP from baseline.

3. WBC count >12 000 cells/µL.

Abbreviations: BG, (1,3)-β-D-glucan; BP, blood pressure; WBC, white blood cell.

Source: Modified from the European Organization for Research and Treatment
of Cancer/Invasive Fungal Infections Cooperative Group and the Mycoses
Study Group (EORTC/MSG) criteria [11].
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of systemic antifungal therapy within 7 days of ending prophy-
laxis, all-cause mortality within 7 days of ending prophylaxis,
and hospital metrics (LOS in the hospital and ICU). There
were 2 primary safety endpoints: the proportion of subjects
who discontinued study therapy due to a drug-related adverse
event and the proportion of subjects with 1 or more serious
drug-related adverse events (AEs). Secondary safety endpoints
also included all-cause mortality through end of study and in-
cidence of drug-related AEs.

Patients
Adult patients from 15 ICUs in the United States were enrolled.
Inclusion criteria were as follows: (1) nonpregnant subjects ≥18
years of age, (2) admitted to the ICU during the preceding 3
days (minimum of 48 hours in ICU) and expected to stay in
the ICU for at least another 48 hours, and (3) meeting the
following conditions of the clinical prediction rule for IC
[12]: use of mechanical ventilation on any of days 1 through
3 of ICU admission AND use of a central venous catheter on

Figure 1. Analysis populations and patient disposition. A total of 222 patients were enrolled. Three patients were excluded from the analysis because 1
had a problem in the documentation of the informed consent and the other 2 did not receive study drug. The preemptive/safety population included 117
patients in the caspofungin arm and 102 in the placebo arm. For the prophylaxis population, 15 patients were excluded from the analysis for the caspofungin
arm and 18 from the placebo arm, leaving 102 patients for the caspofungin arm and 84 for the placebo arm. Abbreviations: DRC, data review committee; IC,
invasive candidiasis; MITT, modified intention to treat.
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any of days 1 through 3 of ICU admission AND use of any
broad-spectrum antibiotic (ie, one with activity against ≥2 bac-
terial classes) on any of days 1 through 3 of ICU admission
AND at least 1 of the following risk factors: use of parenteral
nutrition on any of days 1 through 3 of ICU admission, any
type of dialysis on any of days 1 through 3 of ICU admission,
any major surgery (performed under general anesthesia) within
7 days prior to or on ICU admission, diagnosis of pancreatitis
(by computed tomography or lipase level >1000 U/L) within 7
days prior to or on ICU admission, use of systemic steroids (>1
dose of prednisone equivalent to ≥20 mg/day) within 7 days
prior to or on ICU admission, or use of any other immunosup-
pressive agents (>1 dose) within 7 days prior to or on ICU
admission.

Patients were excluded from the study if they met any of the
following exclusion criteria: allergy or intolerance to echinocan-
dins, absolute neutrophil count <500 cells/µL, AIDS, aplastic
anemia or chronic granulomatous disease, moderate or severe
hepatic insufficiency, pregnancy or lactation, subjects likely to
die within 24 hours of enrollment, antifungal therapy within
10 days prior to study, documentation of an active invasive fun-
gal infection upon enrollment, previous enrollment in this
study, and an investigational agent within the 10 days prior to
entry.

Intervention
The study design can be seen in Figure 1. For the prophylaxis
phase, subjects were randomized to either caspofungin 70 mg
intravenous loading dose followed by 50 mg intravenous or
0.9% saline placebo intravenous daily. During this phase of
the study, subjects were be followed for the duration of their
ICU stay or for a maximum of 28 days, with follow-up visits
at 1 week and 2 weeks, and a final visit upon hospital discharge.
When subjects met the primary endpoint (proven or probable
IC), investigators were allowed to break the blind and subjects
receiving placebo were started on therapy with caspofungin.
Subjects receiving caspofungin were allowed to continue or to
switch to other agents. Blood cultures were performed per stan-
dard of care and BG levels were drawn twice weekly starting at
baseline and until the follow-up. Serum samples were shipped
overnight and BG levels were measured at a central laboratory
(Beacon Diagnostics, Falmouth, Massachusetts) using the Fun-
gitell kit. Results were reported to investigators in real time. A
BG result of ≥80 pg/mL was considered positive and triggered
an immediate repeat test.

Data and Safety Monitoring Board
Adverse events were monitored by the investigators on a daily
basis. The severity and relationship of AEs to the study drug was
determined by the investigator using standardized definitions.
Drug was discontinued in subjects who developed any clinical

or laboratory AE that was felt to be definitely, probably, or pos-
sibly related to study drug for which interruption of therapy was
clinically indicated (usually grade 3 or 4 toxicity). All severe AEs
(SAEs) were reported to the coordinating center within 24
hours. The data and safety monitoring board (DSMB) met by
teleconference on a quarterly basis and reviewed the incidence
of AEs and SAEs on a treatment-blinded fashion, with prespec-
ified thresholds to stop the study. The DSMB recommended
continuation of the study to full accrual.

Data Review Committee
A DRC reviewed every case in a blinded fashion at the end of
the study for eligibility, adjudication to the appropriate analysis
population, and outcome. Each subject was reviewed by 2 DRC
members and if they agreed, the subject was adjudicated. If they
disagreed, the case was reviewed by the full committee in a tele-
conference and adjudicated by consensus. DRC members did
not review subjects treated at their own institution.

Statistical Analysis and Considerations
The primary endpoint for the prophylaxis phase was the inci-
dence of proven and probable IC based on the modified
EORTC/MSG criteria as assessed by the DRC on the prophylax-
is (MITT) population. An analysis of the outcomes on the safety
population was planned for the preemptive therapy approach.
Other endpoints include the incidence of proven IC, time to de-
velopment of proven or probable IC, initiation of systemic an-
tifungal therapy within 7 days of end of prophylaxis, all-cause
mortality within 7 days of end of prophylaxis, and hospital
metrics.

With an estimated incidence of IC of 20% in the placebo arm
and ≤5% in the prophylaxis arm, with a 2-sided type I error of
5%, a sample size of 111 subjects per arm would achieve 80%
power to detect this difference of ≥15%. This sample size esti-
mate is based on the Fisher exact test for comparing 2 binomial
populations. The sample size needed for the Mantel-Haenszel
(Cochran) test was estimated to be in the range of 77 to 85, de-
pending upon risk ratio and variance assumptions in the 2
Acute Physiology and Chronic Health Evaluation II (APACHE
II) strata. Thus, enrollment of a minimum of 85 evaluable sub-
jects per arm was required. With an estimated 30% of subjects
not being evaluable due to premature discontinuation or loss to
follow-up, it was estimated that 222 subjects would be required
to be enrolled into this study. Block randomization was strati-
fied by APACHE II score (≤20 or >20).

The primary analysis population was the MITT population,
defined as all subjects who received at least 1 dose of study
drug and did not have an active invasive fungal infection (prov-
en or probable) documented at enrollment. The preemptive ap-
proach or safety population included all subjects who were
randomized and who received at least 1 dose of study drug.
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The primary analysis was a comparison of those subjects with
proven and probable IC between the 2 prophylaxis arms of the
study in the MITT population. Differences in the incidence of
IC were tested using the Cochran–Mantel-Haenszel test with
stratification by APACHE II group (≤20 or >20). The secondary
analyses examined differences in time to event using Kaplan-
Meier estimates of survival curves with log-rank test of treat-
ment differences and analyses of effects of clinical covariates
on incidence rate and time-to-event outcomes with logistic re-
gression and Cox proportional hazard models, respectively. A
casewise deletion approach for missing data points was used.

The 5 safety endpoints included in the safety analyses were
incidence of AEs, incidence of SAEs, incidence of drug-related
SAEs, discontinuation of therapy because of a drug-related AE,
and all-cause mortality through end of study. Fisher exact tests
were used to examine differences in the proportion of subjects
experiencing the different safety endpoints in the 2 treatment
arms. All SAEs and drug-related AEs were characterized by sub-
ject. AEs and SAEs were coded using MEDRA software, version
10. Statistical analyses were performed using SAS software, ver-
sion 9.2 (SAS Institute, Cary, North Carolina).

Ethics
This study was conducted following Good Clinical Practice
guidelines. Informed consent was obtained prior to any study

procedures from all patients or their designee, according to in-
stitutional practice. This study was reviewed and approved by
the institutional review board at each institution. This study
was registered and its results are available at ClinicalTrials.gov
under registration number NCT00520234.

RESULTS

Patient Flow, Disposition, and Baseline Characteristics
The study was conducted from August 2007 to March 2010.
Screening logs show that approximately 16 000 patients with
an ICU stay >3 days were evaluated during that period. A sam-
pling of 1766 patients not enrolled showed that 73% did not
meet the clinical prediction rule, 6% had received previous an-
tifungals, 5% were excluded due to the Child-Pugh score, 5%
were outside of the enrollment window, and 11% had a variety
of exclusion criteria. As Figure 1 shows, 222 patients were en-
rolled in the trial, of whom 3 were excluded from the analysis
(1 patient in whom consent was not properly documented
per local practices and 2 patients who never received drug).
Therefore, the preemptive approach /safety population included
219 patients and the prophylaxis population included 186
patients, after 33 patients were excluded for having IC at base-
line or were found not to be eligible by the DRC. As seen in
Table 2, the study arms were well balanced in terms of age,

Table 2. Baseline Characteristics and Reasons for Intensive Care Unit Admission

Variable

Preemptive Approach/Safety Population Prophylaxis/MITT Population

Caspofungin (n = 117) Placebo (n = 102) Caspofungin (n = 102) Placebo (n = 84)

Male sex, % 60.7 59.8 62.7 59.5

Age, y, mean (SD) 58.2 (17.6) 56.7 (16.6) 57.7 (17.4) 55.4 (16.8)
Race/ethnicity, %

White 66.7 58.8 66.7 60.7

Non-Hispanic 93.2 92.2 93.1 90.5
APACHE II score, mean (SD) 25.3 (8.0) 25.1 (8.7) 25.0 (8.1) 24.9 (8.6)

Primary reason for ICU admission, %

Cardiovascular 4.3 5.9 2.9 4.8
CV surgery 13.7 14.7 12.7 16.7

GI surgery 10.3 11.8 10.8 9.5

Infections 0.9 1.0 1.0 1.2
Metabolic 1.7 1.0 2.0 0

Neurologic 5.1 6.9 4.9 7.1

Pancreatitis 5.1 2.9 5.9 3.6
Renal 4.3 0 4.9 0

Respiratory failure 36.8 37.3 38.2 40.5

Shock 11.1 9.8 9.8 7.1
Trauma 6.0 7.8 5.9 8.3

Other 0.9 1.0 1.0 1.2

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; CV, cardiovascular; GI, gastrointestinal; ICU, intensive care unit; MITT, modified intention
to treat; SD, standard deviation.
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sex, race, ethnicity, APACHE II scores, and indications for ICU
admission.

Endpoints
The incidence of proven and probable IC was 9.8% in patients
receiving caspofungin vs 16.7% in those receiving placebo
(P = .14; Table 3). The incidence of proven IC was 4.8% in the
placebo arm vs 1.0% in the caspofungin arm (P = .11). There
were no significant differences in antifungal drug use within 7
days, all-cause mortality within 7 days, time to invasive candi-
diasis, or ICU/hospital LOS between the 2 groups.

Preemptive Approach Analysis
When the primary endpoint was assessed using the preemptive
approach/safety population, the incidence of proven/probable
IC was 18.8% for caspofungin vs 30.4% for placebo (P = .04).
The incidence appears to be higher because this analysis in-
cludes patients who were retrospectively found to be positive
at baseline. We believe that including those patients does com-
ply with the intent and concept of preemptive therapy; however,
these results should be taken with caution. The incidence of
proven IC was 0.9% for caspofungin vs 6.9% for placebo
(P = .02). As with the primary analysis, there were no statisti-
cally significant differences in antifungal drug use within 7
days, all-cause mortality within 7 days, and ICU LOS, time to
invasive candidiasis, or hospital LOS between the 2 groups.

Breakthrough Cases and BG Data
The one proven IC case in the caspofungin arm was a case of a
paraesophageal abscess with Candida albicans, Candida krusei,
and Candida tropicalis in a patient with an esophageal injury.
The 7 proven IC cases in the placebo arm included 5 cases
of candidemia (2 C. albicans, 1 Candida glabrata, 1 Candida
parapsilosis, and 1 not identified to the species level), 1 case
of C. albicans empyema, and 1 intra-abdominal abscess with
C. albicans.

Seven of the 8 (87.5%) proven IC cases had at least 1 positive
BG value. All probable cases were adjudicated on the basis of 2
positive BG values and signs and symptoms. The mean BG val-
ues were 88.1 (SD, 114.1) pg/mL in patients with no IC, 402.1
(SD, 730.5) pg/mL in patients with probable IC, and 296.6 (SD,
194.3) pg/mL in patients with proven IC. Of note, subjects with
proven and probable IC had a significantly longer mean LOS
in the ICU compared with patients who did not have IC (prov-
en, 27.4 [SD, 12.2] days vs no IC, 12.9 [SD, 9.1] days, P < .001;
and probable, 19.4 [SD, 13.6] days vs no IC, 12.9 [SD, 9.1]
days, P < .001). Proven IC cases also had a significantly longer
mean LOS in the ICU compared with probable IC cases (27.4
[SD, 12.2] days vs 19.4 [SD, 13.6] days, respectively; P = .048).
There was no statistically significant difference in mean base-
line, mean final, and mean change values as well as mean
slope of BG curves among patients treated with caspofungin
or placebo in the preemptive therapy approach analysis.

Table 3. Study Endpoints and Outcomes

Variable

Prophylaxis/MITT Population

Caspofungin (n = 102) Placebo (n = 84) P Value

Incidence of proven or probable IC by DRC, % 9.8 16.7 .14
Incidence of proven IC by DRC, % 1.0 4.8 .11

Use of antifungals within 7 d EOT, % 13.7 17.9 .35

All-cause mortality within 7 d EOT, % 16.7 14.3 .78

Abbreviations: DRC, data review committee; EOT, end of therapy; IC, invasive candidiasis; MITT, modified intention to treat.

Table 4. Safety and Adverse Events

Events Caspofungin (n = 117) Placebo (n = 102) Total (N = 219)

No. of adverse events 517 372 889
Subjects with adverse events 106 (90.6) 87 (85.3) 193 (88.1)

No. of severe adverse events 43 33 76

Subjects with severe adverse events 33 (28.2) 28 (27.5) 61 (27.9)
Severe adverse events related to study drug 1 (0.9) 0 1 (0.5)

Study discontinuations related to study drug 2 (1.7) 2 (2) 4 (1.8)

Deaths through end of study 24 (20.5) 16 (15.7) 40 (18.3)

Data are presented as No. (%).
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Safety
As shown in Table 4, 88.1% of subjects enrolled in the study ex-
perienced an AE. There were no statistically significant differ-
ences in the incidence of AEs or SAEs among the 2 study
groups. Only 1 SAE was judged by the investigator to be related
to the study drug (facial flushing and edema related to caspo-
fungin administration). Mortality was slightly higher in the cas-
pofungin arm (20.5% vs 15.7% in the placebo arm), but the
difference was not statistically significant (P = .39).

DISCUSSION

This is the first randomized, multicenter, double-blind, placebo-
controlled trial of antifungal prophylaxis with an echinocandin
for the prevention of IC in high-risk ICU patients. In addition,
this study serves as a proof-of-concept model for preemptive
antifungal therapy based on the detection of early infection
by BG, following the single-center observations of Hanson
et al [16].

Antifungal prophylaxis in the ICU is controversial as it has
only been studied in single-center studies or meta-analyses. Eg-
gimann et al showed that critically ill nonneutropenic adults
with gastrointestinal leakage were at risk for Candida peritonitis
and that fluconazole prophylaxis reduced this risk [7]. Garbino
et al [8] studied 220 adults who were receiving mechanical ven-
tilation in an ICU for at least 3 days, and they demonstrated that
fluconazole was associated with an overall reduction in Candida
from 7% to 3%. Finally, Pelz et al enrolled 260 nonneutropenic
adult surgical subjects from a single ICU in a double-blind ran-
domized comparison of fluconazole at 400 mg/day with placebo
as prophylaxis for candidiasis [9]. Fluconazole reduced the rate
of IC infections from 15% to 8.5% (P = .07). When a time-to-
event analysis was performed, the difference in the treatment
groups achieved a statistical significance of .01 by the log-rank
test. The meta-analysis by Shorr et al [4] concluded that pro-
phylactic fluconazole administration for prevention of mycoses
in surgical ICU subjects appears to decrease the rate of IC, but
the strategy does not improve survival.

Our study successfully identified a population at high risk for
IC, showing that our clinical prediction rule [12] provided an
incidence of proven/probable IC of 16.7% in the placebo arm
of the prophylaxis population and 30.4% in the placebo arm
for the safety population. Although this incidence is higher
than that resulting from any predictive model in the literature
to date, it still resulted in a possibly underpowered study for
the primary analysis population. Another interesting finding
is that cases of IC based on BG positivity were diagnosed earlier
than expected based on previous studies.

The primary endpoint for prophylaxis was not met. It is
problematic to determine if indeed there was no benefit to an-
tifungal prophylaxis, or if the lack of a statistically significant

difference was related to the study being underpowered due to
lower-than-expected incidence of IC in the MITT analysis. Nev-
ertheless, data from the secondary analyses point to an overall
positive effect of the intervention. These analyses should be in-
terpreted with caution because the baseline incidence of disease
appears to be slightly higher in the placebo arm and because
most of the cases are driven by positive BG.

Although we do not have a definitive answer for the value of
antifungal prophylaxis, this study is perhaps most interesting as
a proof-of-concept demonstration of the feasibility and value of
targeted preemptive antifungal therapy with caspofungin in
high-risk ICU patients. When considering the overall/safety
population, which more closely reflects clinical scenarios in
which cases with disease are not excluded upfront, all differenc-
es were significant, finding an overall decrease in the incidence
of IC. Nevertheless the benefits of such an intervention remain
to be studied as, although not powered to do so, we failed to find
an effect of either intervention in secondary outcomes of clini-
cal and economical interest, such as antifungal use or LOS.

The limitations of this study include a highly selective popu-
lation, a lower-than-expected incidence of IC in the primary
analysis resulting in a possibly underpowered study, the differ-
ences in the proportion of baseline BG positivity, the use of
BG to define probable IC, and the lack of randomization and
blinding in the preemptive therapy analysis. Also, the lack of
widespread availability of BG testing in real time may be consid-
ered a limitation in the applicability of these interventions.

There were no significant differences in safety parameters.
The study showed the expected number of unrelated AEs in
ICU-based studies and only 1 SAE was probably related to
the study drug. This study provides additional data regarding
the safety of caspofungin in critically ill patients. There was a
slightly higher mortality in the caspofungin arm. Although
not statistically significant, this parameter needs to be carefully
monitored in future studies.

In conclusion, caspofungin was safe but did not reduce the
incidence of invasive candidiasis when used for prophylaxis.
There was a numerical difference, but the difference was not
statistically significant. A preemptive therapy approach deserves
further study. The value of these interventions remains to be
determined.
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