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The caspofungin clinical trial database offers an opportunity to assess susceptibility results for Candida
pathogens obtained from patients with candidiasis and allows for correlations between efficacy outcomes and
MICs. Candida isolates have been identified from patients enrolled in four studies of esophageal candidiasis
and two studies of invasive candidiasis. The MICs of caspofungin for all baseline isolates were measured at a
central laboratory using NCCLS criteria (document M-27A); MICs for caspofungin were defined as the lowest
concentration inhibiting prominent growth at 24 h. MICs were then compared to clinical and microbiological
outcomes across the two diseases. Susceptibility testing for caspofungin was performed on 515 unique baseline
isolates of Candida spp. obtained from patients with esophageal candidiasis. MICs for caspofungin ranged
from 0.008 to 4 pg/ml; the MIC;, and MIC,, were 0.5 and 1.0 pg/ml, respectively. Susceptibility testing was
also performed on 231 unique baseline isolates of Candida spp. from patients with invasive candidiasis. The
majority (~96%) of MICs were between 0.125 and 2 pg/ml, with MIC,, and MIC,, for caspofungin being 0.5
and 2.0 pg/ml, respectively. Overall, caspofungin demonstrated potent in vitro activity against clinical isolates
of Candida species. A relationship between MIC for caspofungin and treatment outcome was not seen for
patients with either esophageal candidiasis or invasive candidiasis. Patients with isolates for which the MICs
were highest (>2 pg/ml) had better outcomes than patients with isolates for which the MICs were lower (<1
prg/ml). Additionally, no correlation between MIC and outcome was identified for specific Candida species.

Caspofungin is a parenteral echinocandin antifungal with
known fungicidal activity against Candida species (1, 2, 5, 8, 9).
As caspofungin specifically targets the fungal cell wall as op-
posed to the fungal cell membrane, this echinocandin retains
activity against clinical Candida isolates with documented re-
sistance to either the azoles or the polyenes (4, 14, 17, 29). In
several phase II/III trials, caspofungin has exhibited efficacy
outcomes comparable to those of amphotericin B deoxycholate
or fluconazole for the treatment of esophageal candidiasis (3,
30, 31). Similarly, in a large multicenter study, caspofungin was
as effective as amphotericin B deoxycholate in the primary
treatment of invasive candidiasis (candidemia and other Can-
dida infections) (12, 15). In all of these studies, caspofungin
has demonstrated an excellent safety profile with few serious
drug-related adverse events and few therapy discontinuations
resulting from toxicity (3, 12, 15, 30, 31).

Despite its favorable clinical profile against Candida infec-
tions, the utility of in vitro susceptibility testing for caspofungin
has not been fully established. Recent work has focused on the
development of a standard, reproducible method of suscepti-
bility testing for caspofungin. This study, involving 17 different
microbiology laboratories, assessed the interlaboratory repro-
ducibility of caspofungin microdilution susceptibility testing
against a panel of 30 isolates of various Candida species. Con-
sistent MIC data were obtained using the broth microdilution
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method (M-27A) set forth by the National Committee for
Clinical Laboratory Standards (NCCLS); the greatest repro-
ducibility was generated with the visual “prominent growth
reduction” endpoint (MIC,) measured at 24 h in RPMI-1640
medium (18). Surveillance studies employing this method have
demonstrated excellent in vitro potency and a wide spectrum
of caspofungin activity against a variety of clinical isolates of
Candida species (20-22).

The caspofungin clinical trial database provides an addi-
tional opportunity to assess in vitro susceptibility results for
caspofungin against Candida isolates. All Candida isolates col-
lected from patients enrolled in the caspofungin studies involv-
ing either esophageal candidiasis or invasive candidiasis were
evaluated by using the susceptibility endpoint that equates to a
prominent inhibition of growth. Herein we describe the MIC
results for caspofungin against all unique baseline isolates from
these studies. The following report also provides correlations
of MIC data to efficacy outcomes for the indications of esoph-
ageal candidiasis and invasive candidiasis in an attempt to
identify caspofungin susceptibility breakpoints for Candida

Spp-

MATERIALS AND METHODS

Overview of clinical studies of esophageal candidiasis. (i) Description of
studies. Four phase IT and IIT studies have evaluated the efficacy of caspofungin
against esophageal candidiasis, including three phase II studies (protocols 003,
004, and 007) and a pivotal phase III study (protocol 020). The first two phase II
trials (protocols 003 and 004) were randomized, double-blind studies comparing
various doses of caspofungin (35, 50, or 70 mg/day) to intravenous amphotericin
B deoxycholate (0.5 mg/kg of body weight/day) (3, 30). The third phase II study
(protocol 007) was a small, noncomparative study primarily performed to eval-
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uate the pharmacokinetics and efficacy of caspofungin for patients with esoph-
ageal candidiasis. The pivotal phase III study (protocol 020) was a double-blind
(with in-house blinding), randomized trial which compared caspofungin (50
mg/day intravenously) to intravenous fluconazole (200 mg/day) for the treatment
of documented esophageal candidiasis (31). Overall, a total of 236 patients with
documented esophageal candidiasis received caspofungin in these four studies.

All four studies of esophageal candidiasis shared common design elements. In
each of these four studies, patients had to be at least 18 years of age with
symptoms and microbiological documentation of esophageal candidiasis. At
study entry, patients underwent esophageal endoscopy, with photographic doc-
umentation and biopsy, as symptoms and/or protocol dictated. In all studies,
specimens from brushings and biopsies were collected for culturing and subse-
quent susceptibility testing. Severity of disease was graded according to a four-
point scale for patients with esophageal candidiasis, as per prior studies (10-12).

(ii) Efficacy assessment. In all four esophageal candidiasis studies, the primary
clinical endpoint was the combined evaluation of symptoms and endoscopic
lesions. A favorable clinical response required the complete resolution of symp-
toms and a substantial reduction in the number of endoscopic lesions. For all
four studies, an endoscopy was performed at an early follow-up visit for all
patients. A favorable microbiological response, defined as eradication (no Can-
dida isolated on culture) or presumptive eradication (no culture performed
because no visible lesions were identified on the follow-up endoscopy), was
considered a secondary efficacy endpoint, because the eradication of Candida
species is difficult to achieve in such severely immunocompromised patients.

Overview of clinical studies of invasive candidiasis. (i) Description of studies.
Two separate studies have evaluated the efficacy of caspofungin in the treatment
of documented invasive Candida infections. The pivotal study (protocol 014) was
a randomized, double-blind (with in-house blinding), comparative study for pa-
tients with documented invasive Candida infections (15). In this study, patients
with clinical and microbiological evidence of invasive candidiasis received caspo-
fungin (50 mg daily, following a 70-mg loading dose on day 1) or amphotericin
B deoxycholate (0.5 to 1.0 mg/kg daily). A second study (protocol 026) also
included a limited number of patients with invasive Candida infections at study
entry (32). This empirical therapy study (protocol 026) was a double-blind (with
in-house blinding), randomized, comparative study to evaluate the safety, toler-
ability, and efficacy of caspofungin (50 mg/day following a 70-mg loading dose)
versus liposomal amphotericin B (3 mg/kg/day; AmBisome) in the treatment of
presumed fungal infections in patients with persistent fever and neutropenia. Of
the 1,111 patients enrolled in this study, a total of 24 patients had invasive
candidiasis (12 in each treatment group) at study entry. Across these two studies,
a total of 127 patients received caspofungin for documented invasive candidiasis.

The two studies shared certain common elements with regard to the patients
enrolled with invasive candidiasis. In both studies, all patients had clinical and
microbiological evidence at study entry. For patients with candidemia, blood
cultures were collected daily until cultures were negative for Candida for up to
48 h. Similarly, based on the site of the underlying infection, follow-up cultures
and/or radiographic studies were collected at these otherwise sterile sites of
infection to confirm eradication and radiographic resolution, respectively.

(ii) Efficacy assessment. The primary efficacy parameter for the patients with
invasive Candida infections in each of the two studies (protocols 014 and 026)
was the overall response. A favorable overall response necessitated that the
patient have a favorable clinical response and a favorable microbiological re-
sponse at the end of study therapy. The two studies implemented very similar
definitions of a favorable overall response. Slight differences were noted in the
definition of a favorable clinical response. Whereas a favorable clinical response
in the study of invasive candidiasis (protocol 014) required the resolution of all
signs and symptoms related to Candida infection, a favorable clinical response in
the subset of patients with invasive candidiasis enrolled in the empirical therapy
study (protocol 026) included all patients who had resolution or clinically mean-
ingful improvement in all attributable signs and symptoms.

The microbiological outcome was a component of the overall response. In
both studies, a favorable microbiological response was limited to eradication or
presumptive eradication. Eradication signified cultures negative for Candida spp.
at the end of study therapy or demonstrated at a prior on-therapy time point with
no clinical evidence of infection. Infections that required an invasive procedure
for the documentation of negative cultures were considered to have an evalua-
tion of presumptive eradication if there was no apparent evidence of residual
infection from symptoms, physical examination, or appropriate noninvasive stud-
ies. Note that the classification of presumptive eradication was limited to patients
with nonblood sites of infection.

Overview of efficacy analyses. In the studies of both esophageal candidiasis and
invasive candidiasis, efficacy results were analyzed using a modified-intention-
to-treat (MITT) approach and an evaluable-patients (EP) approach. The MITT
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population, which was the primary subject of analysis, included all randomized
patients who met the definition of documented Candida infection and received
at least one dose of caspofungin therapy. The EP analysis included all random-
ized patients who met the MITT criteria, received at least 5 days of caspofungin
study therapy, and had appropriate end-of-therapy evaluations.

Isolates and antifungal susceptibility testing. At study entry, specimens were
collected for the culturing of Candida species during endoscopy (for esophageal
candidiasis) or from the sterile site of infection (for invasive candidiasis).
CHROMagar (Paris, France) and differential medium were provided to all sites
to assist in the preliminary isolation and identification of Candida spp. Subcul-
tures of stock cultures were prepared on Sabouraud dextrose agar slants and sent
at appropriate intervals to the Merck Clinical Microbiology Laboratory (Rahway,
NJ) for definitive identification and antifungal susceptibility testing. At Merck,
all Candida isolates were identified to the species level by a combination of the
Dade MicroScan Rapid Yeast Identification assay (West Sacramento, CA), con-
ventional microscopy, and culturing on CHROMagar (Paris, France). Broth
microdilution MICs for caspofungin were determined by using the NCCLS
M-27A methodology (16). Assays were performed using buffered RPMI 1640
medium, inocula of 10° CFU/ml, and an incubation temperature of 35°C for 24 h.
For Candida isolates, the MICs for caspofungin were defined as the visual
endpoint that equates to prominent inhibition of growth (18).

Following identification and susceptibility testing, a unique baseline isolate(s)
from each patient was identified in an effort to allow for these assessments of
outcomes per pathogen and per MIC. The unique baseline isolate(s) for each
patient consisted of only the isolate(s) obtained on the date closest to the
initiation of study therapy; on that day, only one isolate from each identified
Candida species was included, unless the multiple isolates from the same Can-
dida species had widely differing MIC findings (>2-fold difference in MICs
collected from the RPMI 1640 medium). If the patient had multiple sterile sites
of infection at study entry (i.e., blood and peritoneal infection), only one of the
samples was included in the unique baseline isolates, unless the species differed
or MICs at the two sites were widely different.

Where possible, the Candida isolates from the site of infection were also
collected from those patients with unfavorable microbiological responses to
caspofungin. Coupled with the unique baseline isolates, such subsequent isolates
were used to ascertain whether an increase in MIC for the Candida isolate
following caspofungin therapy may have correlated with the eventual failure.

RESULTS

Esophageal candidiasis. (i) MIC distribution. Susceptibility
testing for caspofungin was performed on 515 unique baseline
isolates from all patients enrolled in the four phase II or III
studies of esophageal candidiasis (Fig. 1). Of the 515 isolates,
292 were obtained from patients who were subsequently
treated with caspofungin. The distribution of MIC results for
caspofungin among these 292 isolates is generally consistent
with the pattern for all isolates (Fig. 1). Overall, MICs for
caspofungin ranged from 0.008 to 4 pg/ml, with a majority
(~95%) of values between 0.25 and 2 pwg/ml. In fact, the MICs,
and MIC,,, for caspofungin across all Candida species was 0.5
and 1.0 pg/ml, respectively (Table 1).

(ii) Correlation of MIC to outcome. The correlation of
caspofungin MICs to clinical outcomes for the patients with
esophageal candidiasis is shown for the MITT population and
the EP population in Fig. 2A and B, respectively. For both
efficacy populations, there was no clear correlation between
MIC for caspofungin and therapeutic outcome for caspofun-
gin-treated patients. Notably, patients with isolates for which
MICs were higher (1 to 2 pg/ml) tended to have better out-
comes than patients with isolates for which MICs were lower
(<0.5 pg/ml). Similar trends were noted among the four spe-
cific studies (protocols 003, 004, 007, and 020) and across the
three specific caspofungin doses (35, 50, and 70 mg/day). Sim-
ilar patterns were also noted in the relationship of MICs for
caspofungin to microbiological outcomes (data not shown).
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FIG. 1. Display of the distribution of all unique baseline isolates from patients enrolled in the four esophageal candidiasis studies. Graph
includes all 515 unique baseline isolates from these four studies and a subset of 292 unique baseline isolates from caspofungin-treated patients.
The number of isolates in each category is shown above the corresponding bar.

C. albicans was the sole pathogen identified in most patients
(>150) with esophageal candidiasis. Approximately 44 patients
had mixed infections with C. albicans and a non-C. albicans
Candida species (including, in descending order, C. glabrata, C.
guilliermondii, C. krusei, C. tropicalis, and C. parapsilosis). As C.
albicans likely represents the predominant cause of the infec-
tion for patients with mixed infections, the correlations of
MICs of caspofungin to clinical outcomes are based on the
MIC for the C. albicans isolate. The majority of patients (93%)
with C. albicans infections had MICs of 0.25, 0.5, or 1.0 pg/ml,
and no clear correlation between outcome and the MIC for C.
albicans was identified across this range (success in 77%, 77%,
and 83%, respectively). There were only seven isolates ob-
tained from patients who did not also have a coinfection with
C. albicans, and each had a favorable clinical outcome.

In 41 patients with unfavorable microbiological outcomes
following caspofungin treatment, susceptibility testing was also
performed on a subsequent Candida isolate collected from the
esophagus. Comparisons of the MICs of these subsequent iso-
lates to the original baseline isolates failed to demonstrate any
instance where a =2-fold increase in MIC for caspofungin was
noted for the subsequent isolate. In fact, the MIC of the sub-
sequent isolate from one patient actually decreased by twofold
dilutions relative to the baseline isolate (1.0 pg/ml to 0.25 pg/ml).

Invasive candidiasis. (i) MIC distribution. Susceptibility
testing for caspofungin was performed on 231 unique baseline
isolates from all patients enrolled in the two studies of invasive
candidiasis. Of the 231 isolates, 114 were obtained from pa-
tients who were subsequently treated with caspofungin. The
distributions of MIC results for caspofungin for isolates ob-

TABLE 1. Caspofungin MICs for Candida isolates

Result for:
Specics Esophageal candidiasis isolates Invasive candidiasis isolates
pecies
n MICs, MICyq Range n MICs, MICy, Range
(pg/ml) (pg/ml) (pg/ml) (pg/ml) (pg/ml) (ng/ml)
All Candida spp. 515 0.5 1 0.008-4 231 0.5 2 0.06-8
C. albicans 416 0.5 1 0.008-2 107 0.5 1 0.06-1
C. glabrata 44 1 2 0.5-2 27 1 1 0.5-1
C. tropicalis 14 0.5 1 0.25-1 39 0.5 1 0.25-2
C. parapsilosis 7 2 4 1-4 43 2 2 0.5-4
C. guilliermondii 21 2 2 1-4 5 2 4 1-4
C. krusei 10 2 2 1-2 7 2 2 12
C. lipolytica 1 2 2 2 1 0.5 0.5 0.5
C. lusitaniae 1 2 2 2 1 0.5 0.5 0.5
C. kefyr 1 0.5 0.5 0.5 0
C. rugosa 0 1 8 8 8
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FIG. 2. The correlations of caspofungin MICs to clinical outcomes for the patients with esophageal candidiasis. Displayed are the results from
the MITT (A) and EP (B) populations. These correlations are displayed graphically and in tabular format based on the proportion of patients with
unfavorable outcomes per each MIC for caspofungin. The number of isolates in each category is shown above the corresponding bar.

tained from all patients and for isolates obtained from caspo-
fungin-treated patients are similar (Fig. 3). The distribution of
MIC results for caspofungin among these 114 isolates is gen-
erally consistent with the overall pattern from the esophageal
studies (Fig. 1). Overall, MICs for caspofungin ranged from
0.06 to 8 pg/ml, with a majority (~96%) of values between
0.125 and 2 pg/ml. In fact, the MIC5, and MIC,, for caspo-
fungin across all Candida species were 0.5 and 2.0 pg/ml,
respectively (Table 1).

(ii) Correlation of MIC to outcome. The correlation of
caspofungin MICs to overall outcomes for the patients with
invasive candidiasis is displayed for the MITT population and
the EP population in Fig. 4A and B, respectively. Similar to
what was found for esophageal candidiasis, there was no clear
correlation between the MIC for caspofungin and the efficacy
response seen in caspofungin-treated patients with invasive
candidiasis. There was a greater proportion of favorable out-
comes for patients with isolates for which MICs were higher
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FIG. 3. Display of the distribution of all unique baseline isolates from patients enrolled in the two studies of invasive candidiasis. The graph
includes all 231 unique baseline isolates from these two studies and the subset of 114 unique baseline isolates from caspofungin-treated patients.
The number of isolates in each category is shown above the corresponding bar.

(>2 pg/ml) than for patients with isolates for which MICs were
lower (<1 pg/ml).

In the caspofungin-treated patients, a wide array of Candida
species was isolated from the patients with invasive candidiasis.
The most common species isolated was C. albicans (43 iso-
lates), followed by C. tropicalis (23 isolates), C. parapsilosis (22
isolates), and C. glabrata (15 isolates). The correlations be-
tween caspofungin MICs and overall outcomes are shown for
each of these species in Table 2. The correlation of MIC to
overall outcome for other, less common Candida species, in-
cluding C. krusei (five isolates), C. guilliermondii (four isolates),
C. lipolytica (one isolate), and C. rugosa (one isolate), are
grouped together in Table 2. No clear correlation between
MIC and outcome for the specific Candida pathogen(s) was
identified. Notably, similar trends were identified by looking at
the relationship of the MIC for caspofungin to the microbio-
logical response (data not shown).

In 20 patients with unfavorable microbiological outcomes
following treatment with caspofungin, susceptibility testing was
also performed on a subsequent Candida isolate collected from
the site of invasive infection. Comparisons of the MICs of the
paired isolates (original baseline isolate and subsequent iso-
late) from these specific patients failed to demonstrate any
instance where a =2-fold increase in the MIC of caspofungin
was noted for the subsequent isolate.

DISCUSSION

In this report, we present the susceptibility results for caspo-
fungin and their correlation to outcomes for 746 clinical iso-
lates of Candida spp. All yeast isolates were collected between
1997 and 2003 from patients with documented evidence of
either esophageal or invasive candidiasis. These pretreatment

isolates were uniformly tested in a single microbiological lab-
oratory in an effort to ensure accurate identification and con-
sistent MIC readings for the echinocandin. In our estimation,
this review represents one of the largest evaluations of caspo-
fungin susceptibility of contemporary yeast isolates using the
method recently described by Odds and his colleagues (18).
Importantly, it also signifies the first attempt to correlate the
MIC for an echinocandin to clinical outcomes for patients with
documented Candida infections. The entry criteria, outcome
definitions, and primary evaluation time points were similar
across the studies within each of the two indications (3, 15,
30-32), and, as a result, such correlations of susceptibility re-
sults to efficacy responses could be readily combined across all
protocols.

This review highlights two interesting findings that warrant
further discussion. First, the results demonstrate potent in
vitro activity of caspofungin against a variety of strains of
Candida. Across all Candida species, the MICy, and MIC,,, for
caspofungin were 0.5 and 2 pg/ml, respectively (24, 25, 27, 28).
The lowest MICs were noted for C. albicans, C. glabrata, and C.
tropicalis, which accounted for over 85% of the baseline iso-
lates from these patients. A trend towards higher MICs relative
to those of the other species was noted for C. parapsilosis, C.
krusei, and C. guilliermondii. The pattern of susceptibility re-
sults is consistent with other surveillance studies involving clin-
ical isolates of Candida species (20-22). However, in these
studies, the higher MICs did not equate to poorer efficacy
responses in patients infected with these strains; in fact, clinical
success following caspofungin therapy was seen in 77% of
patients with invasive candidiasis resulting from any one of
these three pathogens (73%, 100%, and 75% for C. parapsilo-
sis, C. krusei, and C. guilliermondii, respectively). In compari-
son, favorable outcomes were noted for 75% of the patients
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FIG. 4. The correlations of caspofungin MICs to overall outcomes for the patients with invasive candidiasis. Displayed are the results from the
MITT population (A) and EP population (B). These correlations are displayed graphically and in tabular format based on the proportion of
patients with unfavorable outcomes per each MIC for caspofungin. The number of isolates in each category is shown above the corresponding bar.

with invasive candidiasis resulting from C. albicans, C. glabrata,
or C. tropicalis (70%, 80%, and 83%, respectively).

Second, the data from these clinical trials fail to demonstrate
a correlation between higher MICs for caspofungin and clinical
or microbiological outcomes for patients treated with this echi-
nocandin. Combining the results across the two disease states
helps to better elucidate this finding. Among the 746 unique
baseline isolates identified from the six studies of esophageal
and invasive candidiasis, 406 identified from patients treated
with caspofungin are available for MIC outcome assessments.

The vast majority of these isolates (386 isolates; 95%) had
MICs ranging between 0.25 and 2 pg/ml. Across this range, the
MIC pattern was not related to outcome (MICs of 0.25, 0.5, 1,
and 2 pg/ml were associated with success rates of 71%, 77%,
81%, and 91%, respectively). Additionally, all three isolates
with caspofungin MICs of >2 pg/ml responded favorably to
this antifungal. Taken together, a caspofungin success rate of
83% (149 of 178) was demonstrated for all isolates with MICs
of >1 pg/ml of caspofungin.

The lack of correlation with higher MICs is not an unex-
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TABLE 2. Correlation of caspofungin MICs to overall outcomes
(MITT population) in patients with invasive candidiasis caused by
various Candida pathogens

Overall outcome
Caspo-
fonmi
Pathogen K/?Igén

(ng/ml)

Total
no. of
isolates

Favorable Unfavorable

No. of %
isolates Success

No. of %
isolates  Failure

C. albicans 0.008
0.016
0.03
0.06
0.125 3 2 66.7
0.25 18 11 61.1
0.5 17 14 82.4
1 5 3 60.0

333
389
17.6
40.0

R W =

2
4
8

C. tropicalis 0.008
0.016
0.03
0.06
0.125
0.25 80.0

4 20.0
0.5 11 9 81.8

5

1

18.2
0.0
50.0

1 100
50.0

_ O N =

2
4
8

C. parapsilosis 0.008
0.016
0.03
0.06
0.125
0.25
0.5 1 1 100 0 0.0
1 5 1 20.0 4 80.0
15 13 86.7 2 133
100 0 0.0

(el S ]
—_
—_

C. glabrata 0.008
0.016
0.03
0.06
0.125
0.25
0.5 5
1 10

o~

80.0 1 20.0
80.0 20.0

oo}
L3S}

2
4
8

Other Candida 0.008
species” 0.016

0.03
0.06
0.125
0.25
0.5 1 0 0.0 1 100
1 3 2 66.7 1 33.3
2 6 6 100 0 0.0
4
8 1 1 100 0 0.0

“Includes C. krusei (five isolates), C. guilliermondii (four isolates), C. lipolytica
(one isolate), and C. rugosa (one isolate).
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pected finding, given previous experience with both antibacte-
rial (10, 27, 28) and antifungal susceptibility testing (24, 25).
The finding is likely a result of several factors. For one thing,
antifungal susceptibility testing provides only a static assess-
ment of the potential effect of an antimicrobial agent on a
particular pathogen. The antifungal activity of caspofungin
may indeed be augmented by a variety of pharmacological
conditions, including the achieved pharmacokinetic concentra-
tion for the patient at the particular site of infection and the
potentiated effect of serum or other compounds. In addition,
host factors, such as the patient’s underlying medical condition
or immunological status, or specific medical practices may sig-
nificantly impact the outcome for the patient, irrespective of
the inherent antimicrobial effect described in the laboratory
(24). In particular, the APACHE (acute physiology and
chronic health evaluation) score and vascular catheter ex-
changes have repeatedly been shown to play a major role in the
outcomes of patients in clinical trials of invasive candidiasis
(15, 23, 26). Another reason for the lack of correlation between
susceptibility results and outcomes may relate to the paucity of
isolates included in these clinical trials with known resistance
to echinocandin. Although isolates of Candida spp. with re-
duced susceptibility to caspofungin have been generated in the
laboratory (7, 13, 19) and have been reported on rare occasions
in the clinical arena (11; see also caspofungin acetate [CAN-
CIDAS] U.S. product insert, 2004, Merck & Co., Inc.), the
strains included in these studies were collected from patients
receiving a finite course of therapy for a documented infection.
Furthermore, most isolates were collected from patients en-
rolled prior to the licensure of marketed caspofungin (3, 15,
30-32). We purport that any assessments of potential clinical
breakpoints for echinocandins based on susceptibility testing in
the future will likely need to carefully incorporate the suscep-
tibility patterns of Candida strains which have demonstrated
acquired resistance to these agents.

In summary, our data provide additional confirmatory evi-
dence regarding the in vitro activity of caspofungin against a
variety of clinical stains of Candida species. The lack of a clear
relationship between MICs for caspofungin and clinical out-
comes for patients with esophageal candidiasis or invasive can-
didiasis prevents us from assigning an interpretative MIC
breakpoint for caspofungin based solely on the results of these
studies. Ongoing surveillance of the caspofungin susceptibility
pattern of strains from current clinical trials and from mar-
keted use may indeed identify a sufficient sample of isolates
with reduced susceptibility to caspofungin, thereby ultimately
assisting in the assessment of the clinical breakpoints for
caspofungin. Until that time, caution should be routinely ex-
ercised regarding the use and interpretation of susceptibility
testing for caspofungin in the clinical care of patients with
Candida infections.
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