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The efficacy, safety, and tolerability of voriconazole and fluconazole were compared in 391 immunocomprom-
ised patients with mycology- and biopsy-proven esophageal candidiasis. Primary efficacy analysis (256 patients)
of esophageal treatment as assessed by esophagoscopy revealed success rates of 98.3% with voriconazole and
95.1% with fluconazole. The 95% confidence interval for the difference in success rates ranged from —1.0%
to 7.5%. The overall safety and tolerability of both antifungals were acceptable. Fewer patients discontinued
voriconazole treatment because of insufficient clinical response (4 patients [2.0%] vs. 5 patients [2.6%]). More
patients discontinued voriconazole than fluconazole treatment because of laboratory test abnormalities (7
patients [3.5%] vs. 2 patients [1.0%]) or treatment-related adverse events (5 patients [2.5%)] vs. 1 patient
[0.5%]). The most frequent adverse events (23%) with voriconazole were mild, transient visual disturbances.
Voriconazole (200 mg, b.i.d.) was shown to be at least as effective as fluconazole in the treatment of biopsy-
proven esophageal candidiasis in immunocompromised patients.

Oropharyngeal candidiasis is a frequent problem in pa- tients at some stage during their illness [2]. Candida

tients receiving cytotoxic chemotherapy for malignancy
[1] and is the most common opportunistic infection
in individuals with AIDS, occurring in <90% of pa-
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esophagitis may occur with or without concomitant
oropharyngeal involvement and is generally associated
with severe immunological impairment. Approximately
10%-15% of patients with HIV infection are reported
to suffer from Candida esophagitis [3, 4], although
some reports have put the incidence as high as 50%
[2]. The introduction of highly active antiretroviral
therapy (HAART) in the late 1990s has undoubtedly
reduced the incidence of Candida esophagitis, but it
remains a significant cause of morbidity in this pop-
ulation [5-7].

Because esophageal candidiasis is associated with se-
vere morbidity and may be a focus of dissemination in
some immunocompromised patients, prompt treat-
ment with a systemic antifungal agent is essential [2].
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Intravenous amphotericin B is often poorly tolerated, and is
reserved for patients with endoscopically proven disease where
azole therapy is ineffective or contraindicated [8, 9]. The wide-
spread use of less toxic lipid formulations of amphotericin B
has been limited by their relatively high cost [10, 11]. Flucon-
azole is now an integral part of the clinical management of
esophageal candidiasis, because it is well tolerated and is as-
sociated with a rapid onset of action and quick resolution of
symptoms [12-14]. Recently, however, fluconazole-refractory
oral candidiasis has emerged as an increasing problem [10, 15],
and therapeutic failures have been reported in ~5% of cases
of oropharyngeal or esophageal candidiasis in patients with
advanced AIDS [16]. The increasing incidence of therapeutic
failure is thought to be due to selection of intrinsically resistant
strains, such as Candida krusei, and the emergence of flucon-
azole-resistant C. albicans infections [7].

The new triazole antifungal voriconazole has been shown to
be 10- to 500-fold more potent than fluconazole against a
broad-spectrum of fungal pathogens, including fluconazole-
resistant Candida species and Aspergillus in vitro [17, 18]. It
has also demonstrated in vitro activity against a wide range of
Candida species isolated from immunocompromised patients
with HIV infection [19] or hematological malignancy [20].
Moreover, clinical trials and case reports with voriconazole in-
dicate that it has promising activity in the treatment of oro-
pharyngeal candidiasis in AIDS patients [21], fluconazole-re-
fractory infections [22, 23], and other serious fungal infections
in immunocompromised patients [24-26].

The aim of this randomized, double-blind, double-dummy,
multicenter study was to compare the efficacy, safety, and tol-
erability of voriconazole (200 mg, b.i.d.) and fluconazole (400
mg on day 1, followed by 200 mg, once daily) in the treatment

of esophageal candidiasis in immunocompromised patients.

Table 1. Primary endoscopic outcome assessments analyzed
by mycological findings.

Not

Success® Failure evaluable
Organism Total® Vori Flu Vori Flu Vori Flu
Candida albicans 3564 132 141 5 9 42 25
C. krusei 4 1 2 0 0 1 0
C. glabrata 12 5 14 0 0 1 2
C. parapsilosis 1 0 1 0 0 0 0
C. tropicalis 1 0 1 0 0 0 0
Unspecified Candida species 20 9 4 0 0 5 2

NOTE.

@ >1 isolate per sample; n = 392.
® Defined as “cured + improved.”

Flu, fluconazole; Vori, voriconazole.

METHODS

Patients

A total of 487 immunocompromised patients from 15 countries
were screened for inclusion in this study. Patients were im-
munocompromised male or nonpregnant females, 18-75 years
of age, and had a diagnosis of esophagitis based on clinical
symptoms (dysphagia, odynophagia, retrosternal pain, nausea/

» «

vomiting) graded as “absent,” “mild,” “moderate,” or “severe”
at baseline (before antifungal administration on day 1), with
or without concomitant oropharyngeal candidiasis. Esophageal
candidiasis was confirmed by esophagoscopy, plus positive mi-
croscopy and mycological culture from a brush biopsy or tissue

biopsy of esophageal lesions.

Mycology
Specimens from esophageal lesions were examined for Candida
hyphae and yeast cells by direct microscopy and cultured on
Sabouraud’s dextrose agar containing chloramphenicol for 48
h at 30°C. Cultures were considered positive if =1 cfu was
recovered. Microscopy, histopathology, and culture were per-
formed at screening (days —2 to 0) and on day 43 or end of
treatment (EOT) if this was earlier. Swabs were also taken from
oropharyngeal lesions or from the mouth in the absence of
obvious lesions at screening and on day 43/EOT, and micros-
copy and culture were carried out as described previously.
Biopsy materials were placed onto the surface of a Sabouraud
dextrose agar plate containing chloramphenicol and incubated
for at =48 h at 30°-37°C. Swabs were wiped over the surface
of a Sabouraud dextrose agar plate containing chloramphenicol
and incubated for =48 h at 30°-37°C. Cultures were subse-
quently stored at 4°C on Sabouraud dextrose agar slopes con-
taining chloramphenicol until collected and analyzed for iden-
tification and susceptibility testing.

Susceptibility Testing

The methods used for identification and susceptibility testing
were consistent with those of the National Committee for Clin-
ical Laboratory Standards (NCCLS) method 27A, with the ex-
ception that RPMI was replaced by high-resolution medium
[27].

Treatment

Patients who fulfilled the inclusion and exclusion criteria were
randomized to treatment with a computer-generated random-
ization schedule using a 4-per-block design. Patients received
either voriconazole (day 1:400 mg voriconazole [1 X 200 mg
tablet, b.i.d.] plus fluconazole placebo [4 X 100 mg capsules,
once daily]; day 2 onward: 400 mg voriconazole [1 X 200 mg,
b.i.d.] plus fluconazole placebo [2 X 100 mg, once daily]), or
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Table 2.

Success rates in the primary and secondary outcome efficacy

analyses.
Esophagoscopy EOT Symptoms EOT
(per protocol; primary) (ITT; secondary)
Voriconazole  Fluconazole  Voriconazole  Fluconazole
Category (n = 115) (n = 141) (n = 200) (n = 191)
Cure 109 (94.8) 127 (90.1) 164 (82.0) 159 (83.2)
Improvement 4 (3.5) 5.0) 12 (6.0) 15 (7.9)
Failure 2(1.7) 5.0) 12 (6.0) 12 (6.3)
Not evaluable NA NA 12 (6.0) 5 (2.6)
NOTE. Data are no. (%) of patients. EOT, end of treatment; ITT, intention-to-treat;

NA, not applicable.

fluconazole (day 1:400 mg fluconazole [4 X 100 mg capsules,
once daily] plus voriconazole placebo [1 X200 mg tablet,
b.i.d.]; day 2 onward: 200 mg fluconazole [2 X 100 mg, once
daily] plus voriconazole placebo [1 X 200 mg, b.i.d.]).

Duration of therapy ranged from 2 to 6 weeks, depending
on the severity of esophageal infection and the response to
treatment. Treatment was continued for 7 days after resolution
of all clinical signs and symptoms but was not allowed to exceed
42 days of therapy.

Efficacy Analysis
Primary efficacy outcome.
was based on the response to treatment as assessed by eso-

The primary analysis of efficacy

phagoscopy on day 43 or EOT. The grade of esophageal can-
didiasis (0, no evidence of esophagitis; 1, a few raised white
plaques <2 mm in size with hyperemia but no edema or ul-
ceration; 2, many raised plaques >2 mm in size with hyperemia
and edema but no ulceration; 3, confluent, linear, and nodular
elevated plaques with hyperemia and ulceration; 4, as 3, with
increased friability of the mucous membranes and occasional
narrowing of the lumen) was compared to that at screening
and categorized as “cured” (normal endoscopy), “improved”
(abnormal endoscopy but improvement of =1 grade), or
“failed” (no change or =1 grade deterioration in endoscopic
appearance over screening). The primary efficacy analysis was
performed on the per protocol (PP) and intention-to-treat
(ITT) populations, where “success” was defined as esophagitis
cured + improved as described elsewhere by Mel Cox et al.
[28]. The ITT population included all patients who received
=1 dose of their randomized study treatment. In addition, the
PP population had to have no significant deviations to the
inclusion/exclusion criteria.
Secondary efficacy outcome.
efficacy was also determined on day 43 or EOT. These efficacy

The secondary analysis of

end points were (1) esophageal candidiasis success determined
by symptomatic assessment; (2) oropharyngeal candidiasis suc-

cess determined by assessment of symptoms; and (3) time to
clinical cure of esophageal candidiasis determined by symp-
tomatic assessment. Symptoms were assessed relative to those
at screening and categorized as cured (resolution of all symp-
toms), improved (improvement of =1 symptoms; no wors-
ening of any symptom), or failed (worsening of any symptom
or no change in all symptoms). For all secondary endpoints,
success was defined as “symptoms cured + improved” com-
pared with baseline.

Safety Evaluations

Safety assessments (hematology, clinical chemistry, urinalysis)
were performed at screening, baseline, and on days 8, 15, 29,
and 43/EOT and at follow-up (4 weeks after EOT). All adverse
events or serious adverse events that occurred during treatment,
or within 30 days of EOT, were recorded using the standard
Coding Symbol Thesaurus of Adverse Reaction Terms
dictionary. An ophthalmologist performed a full range of in-
vestigations, including visual acuity, contrast sensitivity, color
perception, and fundoscopy, at baseline, day 43/EOT, and fol-
low-up.

Statistical Analysis

The primary objective of this study was to demonstrate that
voriconazole was not inferior to fluconazole. With an expected
cure rate of 80% in each group, there was an 80% chance that
the 2-sided CI for the observed difference in cure rates between
voriconazole and fluconazole would have a lower limit of not
less than —15% and an upper limit of >0. Thus, voriconazole
was deemed to be not inferior to fluconazole if the lower limit
of the approximate 2-sided 95% CI for the difference in success
rates (patients cured + improved) between the 2 groups at
EOT did not fall below —0.15 (—15%). All statistical analyses
were performed using SAS [29]. Time to symptomatic cure in
both treatment groups was assessed from Kaplan-Meier survival

curves.
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Table 3.
outcome efficacy analyses.

Differences in success (cure + improvement) rates between treatments in the primary and secondary

95% ClI
Analysis Population Vori, % Flu, % Difference,® %  for difference”
Primary
EC success (esophagoscopy)  Per protocol (n = 256) 98.3 95.1 -3.2 (—1.0to 7.5)
Secondary
EC success (symptoms) ITT (n = 391) 88.0 91.1 -3.1 (—9.2 t0 3.0)
OC success (symptoms) ITT, symptoms at baseline (n = 292) 88.4 93.8 -55 (—=12.0 to 1.0)

NOTE.
& Voriconazole—fluconazole.

EC, esophageal candidiasis; Flu, fluconazole; ITT, intention-to-treat; OC, oropharyngeal candidiasis; Vori, voriconazole.

bl unadjusted confidence interval. Lower limit to be compared with a noninferiority margin of —15%.

RESULTS

Patients and treatment. A total of 200 of the 487 patients
screened were randomized to receive voriconazole, and 191
were given fluconazole. All randomized patients had a diagnosis
of esophageal candidiasis, and 325 also had oropharyngeal can-
didiasis, 168 (84%) in the voriconazole group and 157 (82%)
in the fluconazole group. The demographic characteristics of
the 2 treatment groups, including esophagitis grade, use of
antiretrovirals (including HAART), and the median duration
of treatment (14 days for voriconazole vs. 15 days for flucon-
azole) was similar. In total, 368 patients (94%) had a diagnosis
of AIDS. The remaining 23 patients had other underlying dis-
eases, including hematologic malignancies and chronic obstruc-
tive pulmonary disease. Baseline CD4 cell counts were com-
parable between the 2 treatment groups. The majority of
patients, 117 (58.5%) in the voriconazole group and 114
(59.7%) in the fluconazole group exhibited a CD4 cell count
<50 cells/mm’. In contrast, only 23 (11.5%) patients in the
voriconazole group and 25 (13.1%) patients in the fluconazole
group had a CD4 cell count >200 cells/mm”.

Mycology. C. albicans was the most common pathogen
isolated at screening: 179 patients (89.5%) and 175 patients
(91.6%) in the voriconazole and fluconazole groups, respec-
tively. C. glabrata and C. krusei were isolated from 6 and 2
patients in each group, respectively, and unknown Candida
species were present in 14 (7%) voriconazole-treated patients
and 6 (3.1%) fluconazole-treated patients. Most non—albicans
species were associated with C. albicans (table 1).

Susceptibility testing.
from fluconazole-treated patients indicated that voriconazole
MICs were 25- to 250-fold lower than those for fluconazole;
however, they increased in parallel with the fluconazole MICs
when assigned to the 3 NCCLS breakpoints for fluconazole.
The voriconazole MIC ranges for fluconazole susceptible (S),

Susceptibility testing on the isolates

susceptible—dose dependent (S-DD), and resistant (R) isolates
were 0006-0.19 pg/mL, 0.098-1.56 pg/mL, and 0.78-3.1 ug/
mL, respectively. Three of the 9 isolates from patients treated
with fluconazole who were classified as failures exhibited flu-

conazole MICs >50 pg/mL, compared to none in patients
treated with voriconazole who failed. There was no correlation
between MICs and clinical outcome for the voriconazole-
treated patients. Patients successfully treated with voriconazole
had MICs ranging from 0.006 to 1.0 ug/mL, whereas those who
failed had MICs ranging from 0.012 to 0.098 pg/mL.

Primary efficacy analysis.  In the PP analysis, 109 (94.8%)
of 115 patients treated with voriconazole exhibited an endo-
scopically proven cure, compared with 127 (90.1%) of 141
patients in the fluconazole group (table 2).

The success rate (cured + improved) for esophageal can-
didiasis as assessed by esophagoscopy was 98.3% for voricon-
azole and 95.1% for fluconazole, with a difference of —3.2%
(table 3). There were no significant treatment-by-country in-
teractions, and the limits of the unadjusted (for country) ap-
proximate 2-sided 95% CI were —1.0% to 7.5%. Because the
lower limit is above the predefined noninferiority margin of
—15%, voriconazole can be considered to be not inferior to
fluconazole.

There were no endoscopic failures in the patients with non—C.
albicans infections treated with voriconazole or fluconazole; how-
ever, all C. krusei and C. parapsilosis and 7 of 12 C. glabrata
isolates were recovered from patients in whom C. albicans was
also isolated (table 1); it is therefore likely that most, if not all,
of these non-albicans isolates were nonpathogenic.

In addition, 297 patients with esophagoscopy at EOT had a
swab or brushing and underwent a mycological evaluation,
regardless of their endoscopic findings. In this analysis, 127
(87.6%) of 145 patients treated with voriconazole demonstrated
eradication, compared to 125 (82.2%) of 152 patients in the
fluconazole group.

Visual inspection of the primary efficacy outcome data from
the large subgroup of patients with advanced AIDS suggests
that the efficacy of the 2 treatments is similar in those with a
CD4 cell count <50 cells/mm’ (table 4). Similarly, according
to primary outcome measures, the efficacy of the 2 drugs was
similar regardless of the severity of the patients’ esophagitis at
baseline (table 5).
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Secondary efficacy analysis. In the ITT analysis, 164
(82.0%) of 200 patients treated with voriconazole exhibited
symptomatic cures, compared with 159 (83.2%) of 191 patients
treated with fluconazole (table 2).

The success rate for the treatment of esophageal candidiasis
assessed by symptoms was 88.0% of patients in the voriconazole
group and 91.1% of patients given fluconazole. The overall
difference in success rates for esophageal candidiasis symptoms
was —3.1%, giving unadjusted 2-sided 95% CI limits of —9.2%
to 3.0%. The lower limit is again lower than —15%, and vor-
iconazole can be considered to be as effective as fluconazole
(table 3).

The success rates for oropharyngeal candidiasis as assessed
from resolution of symptoms were similar to those for esoph-
ageal candidiasis, with success rates of 88.4% and 93.8% for
voriconazole and fluconazole, respectively (table 3). The dif-
ference in success rates was —5.5%, and the unadjusted ap-
proximate 2-sided 95% CI limits were —12.0% to 1.0%. The
noninferiority of voriconazole was confirmed, because the
lower limit was greater than —15%.

A follow-up visit was required 4 weeks after EOT. At this
examination, response to antifungal therapy was based on
symptomatic assessment. In the voriconazole group, 10 (5.7%)
of 176 patients considered a success at the end of therapy
relapsed, compared to 18 (10.3%) of 174 patients in the flu-
conazole group. There were no statistically significant differ-
ences in the time to symptomatic cure with a median time of
8 days in both groups, which corresponds with the first pro-
tocol-mandated visit (figure 1).

Safety evaluation. The analysis of adverse events was car-
ried out on all 391 randomized patients. Although the number
of patients who experienced adverse events during treatment
was similar in each group (voriconazole, 159 patients [79.5%],
vs. fluconazole, 141 patients [74%]), treatment-related adverse
events were more frequent in those taking voriconazole (60
patients [30%]) than in those receiving fluconazole (27 patients
[14%]). Most adverse events in both groups involved the special
senses (e.g., sight, hearing, touch, etc.), digestive, metabolic,
and nutritional body systems (table 6). Treatment-related visual
adverse events, mainly mild enhancement or alteration of visual
perception, were experienced by 36 patients (18%) taking vor-
iconazole compared with 10 patients (5%) taking fluconazole.
The visual adverse events observed were transient, disappearing
without medical intervention either on continued dosing or
after EOT. There was no report of long-term visual sequelae
in any subject. In both treatment groups, 10 patients (5%)
experienced abnormal vision that was not associated with the
study drugs.

Of the 391 patients recruited, 132 patients (66%) in the
voriconazole group and 135 patients (71%) in the fluconazole
group completed the study. In the voriconazole group, 5 pa-

tients (2.5%) discontinued because of treatment-related adverse
events, compared to 1 (0.5%) in the fluconazole group. Four
of 5 treatment discontinuations in the voriconazole group were
due to mild-to-moderate visual disturbances, and all resolved
within a range of 1-10 days of stopping treatment. No treat-
ment-related visual adverse event was assessed as severe. In-
creases of >3 times the upper limit of the normal range in
aspartate transaminase (20% vs. 8%), alanine transaminase
(11% vs. 7%), and alkaline phosphatase (10% vs. 8%) were
more frequently observed in the voriconazole group than in
the fluconazole group. Seven patients (3.5%) in the voricon-
azole group and 2 patients (1.1%) taking fluconazole discon-
tinued because of laboratory abnormalities. Discontinuations
in the voriconazole group involved transient, mild-to-moderate
liver function test abnormalities or alkaline phosphatase ele-
vations. Both of the 2 fluconazole-treated patients discontinued
because of alkaline phosphatase elevations, which were >5 times
the upper limit of the normal range. In the voriconazole group,
4 patients (2.0%) discontinued treatment because of insufficient
clinical response compared with 5 (2.6%) in the fluconazole

group.

DISCUSSION

In this comparative, noninferiority study, success rates of 98.3%
and 95.1% were achieved with voriconazole and fluconazole,
respectively, when a primary efficacy endpoint based on esoph-
ageal response as assessed by esophagoscopy was considered.

Table 4. Summary of esophageal candidiasis efficacy as-
sessments by CD4 cell count.

Category, baseline® Voriconazole Fluconazole
Cure
<50 82 (41.0) 90 (47.1)
50-200 29 (14.5) 33 (17.3)
>200 27 (13.5) 21 (11.0)
Improvement
<50 6 (3.0 7 (3.7)
50-200 2 (1.0) 1(0.5)
>200 1(0.5) 1(0.5)
Failure
<50 4(2.0) 6 (3.1)
50-200 0 (0) 0 (0)
>200 1(0.5) 3(1.6)
Not evaluable
<50 25 (12.5) 11 (5.8)
50-200 12 (6.0) 9 (4.7)
>200 11 (56.5) 9 (4.7)
Total 200 (100) 191 (100)
NOTE. Data are no. (%) of patients.

@ Baseline CD4 cell count, cells/mm?.
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These results show clearly that voriconazole (200 mg, b.i.d.) is
at least as effective as fluconazole (200 mg, once daily) in the
treatment of microbiologically and histologically proven esoph-
ageal candidiasis in immunocompromised patients, including
those with severe AIDS having a baseline CD4 count of <50
cells/mm’. These results support those of Troke et al. [21], who
reported clinical efficacy of 97%-100% in AIDS patients with
oropharyngeal candidiasis treated with voriconazole (200 mg,
once daily or b.i.d.).

In the past few years there has been an increase in incidence
of infections caused by fluconazole-resistant C. albicans strains
and non—albicans species with high fluconazole MICs, especially
in AIDS patients who have received extensive prior azole ther-
apy or prophylaxis [15, 30-32]. In vitro studies indicate that
voriconazole may be effective against these non—albicans iso-
lates [17, 33]. In our study, the efficacy of voriconazole was
not affected by the species distribution at baseline, and fewer
patients taking voriconazole discontinued therapy because of
an insufficient clinical response. These results support those of
Ruhnke et al. [22] and Hegener et al. [23], who reported clinical
cure with voriconazole (200 mg, b.i.d.) in 80%-100% of AIDS
patients with esophageal candidiasis, even in those with end-
stage AIDS and severe CD4 lymphocyte depletion [22, 23]. In
our study, the number of non-albicans cases is too small to
draw meaningful conclusions: most non—albicans species were
associated with C. albicans and likely to be contaminants. The
results indicate that voriconazole is similar in efficacy to the
current gold standard. Further characterization of the safety
profile of voriconazole and its effectiveness in treating eso-
phagitis due to fluconazole-resistant Candida species will de-
termine whether it should be considered as an effective alter-
native therapy.

Table 5.
by baseline esophagitis severity.

Summary of esophageal

—@— Voriconazole 200 mg bid
O Fluconazole 200 mg od

Probability of remaining uncured

T T . T T T T T T T T
0 3 1) 9 12 15 18 21 24 27 30 33 36 39 4z
Time to cure (days)

Figure 1.  Time-to-clinical cure of esophageal candidiasis

In this trial, both antifungals had acceptable tolerability and
safety, although there were more treatment-related adverse
events with voriconazole than with fluconazole. Visual adverse
events were reported more frequently with voriconazole, and
no visual adverse events were assessed as severe. Mild, transient,
visual adverse events, in particular enhanced brightness of light
or blurred vision, have been reported elsewhere with voricon-
azole [21, 34, 35]. Similarly, in our study, the visual adverse
effects were transient and reversible, often resolving while the
patients were still receiving the drug. Comprehensive oph-
thalmological investigations conducted at the EOT suggest no
long-term visual sequelae in any patient.

The higher incidence of liver function test abnormalities with
voriconazole is consistent with the azole class. This is not un-
expected, because pharmacokinetic studies in healthy volun-
teers have demonstrated that the main route of elimination of
voriconazole is by metabolic clearance, with only 1% of the
drug being excreted in the urine as unchanged compound [34].

The data from this study support previous experience with

candidiasis efficacy assessments

Esophagitis
Drug, treatment category  Grade 1 Grade 2 Grade 3 Grade 4
Voriconazole
Cure 20 (58.8) 72 (71.3) 34 (69.4) 11 (73.3)
Improvement 0 5 (5.0) 2 (4.1) 2 (13.3)
Failure 2 (5.9 3 (3.0) 0 0
Not evaluable 12 (35.3) 21(20.8) 13 (26.5) 2 (13.3)
Total 34 101 49 15
Fluconazole
Cure 17 (68.0) 70 (82.4) 45 (71.4) 11 (64.7)
Improvement 0 2(2.4) 4 (6.3) 3(17.6)
Failure 1(4.0) 6 (7.1) 1(1.6) 1(5.9)
Not evaluable 7 (28.0) 7 (8.2) 13 (20.6) 2 (11.8)
Total 25 85 63 17
NOTE. Data are no. (%) of patients, unless otherwise indicated.
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Table 6. Number of patients with adverse events.

Voriconazole®  Fluconazole
Adverse event (n = 200) (n = 191)
Abnormal vision 45 (23) 15 (8)
Fever 24 (12) 16 (8)
Headache 10 (5) 13 (7)
Diarrhea 18 (9) 13 (7)
Vomiting 14 (7) 12 (6)
Elevated alkaline phosphatase 13 (7) 7 (4)
Nausea 12 (6) 12 (6)
Rash 11 (6) 10 (5)
Herpes simplex 10 (5) 6 (3)

NOTE. Data are no. (%) of patients.

@ Incidence >5%; all causality.

voriconazole in oropharyngeal and esophageal candidiasis pub-
lished elsewhere [21, 22] and suggest that this new agent may
be a useful alternative for the treatment these debilitating con-
ditions. As voriconazole has been shown to be effective in pa-
tients with acute and chronic invasive aspergillosis who failed
to respond to amphotericin B or itraconazole [35, 36], and
fluconazole has been reported to have efficacy equivalent to
that of amphotericin B in invasive candidiasis [37], clinical trials
with voriconazole in patients with invasive candidiasis are
underway.

THE ESOPHAGEAL CANDIDIASIS STUDY
GROUP

Dr. K. Aguirrebengoa (Spain); Dr. A. De Alarcon Gonzales
(Spain); Dr. R. Ally (South Africa); Dr. Y. Benhamou (France);
Dr.J. S. Bingham (United Kingdom); Dr. J. Sola Boneta (Spain);
Prof. G. Carosi (Italy); Dr. B. De Rienzo (Italy); Dr. W. W.
Dinsmore (United Kingdom); Prof. B. Dupont (France); Dr.
Med. G. Fatkenheuer (Germany); Dr. R. J. Garsia (Australia);
Dr. D. Fountas (South Africa); Prof. J. A. Gastaut (France);
Prof. E Gritti (Italy); Dr. D. A. Hawkins (United Kingdom);
Dr. Med. W. Heise (Germany); Prof. S. Jarauratanasirikul
(Thailand); Dr. D. W. Johnson (South Africa); Dr. M. Johnson
(United Kingdom); Prof. Dr. Med. W. Kreisel (Germany); Dr.
D. Lacoste (France); Dr. R. H. Lawrence (Australia); Prof. R.
Lowenthal (Australia); Prof. G. Madej (Poland); Dr. D. Marriott
(Australia); Prof. F. Menichetti (Italy); Prof. M. Moroni (Italy);
Dr. E. M. Mulcahy (Ireland); Dr. P. Narciso (Italy); Prof. E. Raffi
(France); Dr. M. A. Reiger (Austria); Prof. J. H. R. Reynes
(France); Prof. I. O. Rivera (Spain); Dr. P. Sabballs-Radresa
(Spain); Dr. M. A. Sambeat (Spain); Prof. J. M. Santamaria
(Spain); Prof. V. G. Savchenko (Russia); Dr. Med. E Scholte
(Germany); Dr. Med. M. Schurmann (Germany); Dr. Med. U.
Schwegler (Germany); Dr. M. Shahmanesh (United Kingdom);
Dr. A. E. Simjee (South Africa); Dr. Med. A. Stoehr (Germany);

Prof. K. Supparatpinyo (Thailand); Dr. B. A. Sze Peng (Sin-
gapore); Dr. S. Tansuphaswadikul (Thailand); Prof. J. De La
Torre Cisneros (Spain); Dr. J. H. Van Zyl (South Africa); Dr.
M. N. Vetter (Austria); Prof. M. Whitby (Australia); Dr. T. A.
Winter (South Africa).

Acknowledgments

We would like to acknowledge the contribution of the Esoph-
ageal Candidiasis Study Group.

References

1. Walsh TJ, De Pauw B, Anaissie E, et al. Recent advances in the epi-
demiology, prevention and treatment of invasive fungal infections in
neutropenic patients. ] Med Vet Mycol 1994; 32 (Suppl):33-51.

2. Powderly WG. Resistant candidiasis. AIDS Res Hum Retroviruses
1994;10:925-9.

3. Feigal DW, Katz MH, Greenspan D, et al. The prevalence of oral lesions
in HIV-infected homosexual and bisexual men: three San Francisco
epidemiological cohorts. AIDS 1991;5:519-25.

4. Dupont B, Denning DW, Marriott D, et al. Mycoses in AIDS patients.
J Med Vet Mycol 1994;32 (Suppl. 1):65-77.

5. Cauda R, Tacconelli E, Tumbarello M, et al. Role of protease inhibitors
in preventing recurrent oral candidosis in patients with HIV infection:
a prospective case-control study. J Acquir Immune Defic Syndr
1999;21:20-5.

6. Powderly WG, Gallant JE, Ghannoum MA, Mayer KH, Navarro EE,
Perfect JR. Oropharyngeal candidiasis in patients with HIV: suggested
guidelines for therapy. AIDS Res Hum Retroviruses 1999; 15:1619-23.

7. Powderly WG, Mayer KH, Perfect JR. Diagnosis and treatment of
oropharyngeal candidiasis in patients infected with HIV: a critical reas-
sessment. AIDS Res Hum Retroviruses 1999; 15:1405-12.

8. Lake DE, Kunzweiler J, Beer M, et al. Fluconazole versus amphotericin
B in the treatment of esophageal candidiasis in cancer patients. Che-
motherapy 1996;42:308-14.

9. Como JA, Dismukes WE. Oral azole drugs as systemic antifungal ther-
apy. N Engl ] Med 1994;330:263-72.

10. Graybill JR. The future of antifungal therapy. Clin Infect Dis 1996;22
(Suppl 2):5166-78.

11. Lewis RE, Klepser ME. The changing face of nosocomial candidemia:
epidemiology, resistance, and drug therapy. Am J Health-Syst Pharm
1999; 56:525-33.

12. De Wit S, Urbain D, Rahir F, et al. Efficacy of oral fluconazole in the
treatment of AIDS associated esophageal candidiasis. Eur J Clin Mi-
crobiol Infect Dis 1991;10:503-5.

13. Laine L, Dretler RH, Conteas CN, et al. Fluconazole compared with
ketoconazole for the treatment of Candida esophagitis in AIDS. A
randomized trial. Ann Intern Med 1992;117:655-60.

14. Laine L, Rabeneck L. Prospective study of fluconazole suspension for
the treatment of esophageal candidiasis in patients with AIDS. Aliment
Pharmacol Ther 1995;9:553—6.

15. Hoepelman IM, Dupont B. Oral candidiasis: the clinical challenge of
resistance and management. Inter ] Antimicrob Agents 1996; 6:155-9.

16. Rex JH, Rinaldi MG, Pfaller MA. Resistance of Candida species to
fluconazole. Antimicrob Agents Chemother 1995;39:1-8.

17. Marco F Pfaller MA, Messer S, et al. In vitro activities of voriconazole
(UK-109,496) and four other antifungal agents against 394 clinical
isolates of Candida spp. Antimicrob Agents Chemother 1998;42:161-3.

18. Espinel-Ingroff A. In vitro activity of the new triazole voriconazole
(UK-109,496) against opportunistic filamentous and dimorphic fungi
and common and emerging yeast pathogens. ] Clin Microbiol 1998;
36:198-202.

Voriconazole in Esophageal Candidiasis * CID 2001:33 (1 November) * 1453



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chavez M, Bernal S, Valverde A. In vitro activity of voriconazole (UK-
109,496), LY303366 and other antifungal agents against oral Candida
spp. isolates from HIV-infected patients. ] Antimicrob Chemother
1999; 44:697-700.

Girmenia C, Tuccinardi C, Santilli S, et al. In vitro activity of flucon-
azole and voriconazole against isolates of Candida albicans from pa-
tients with haematological malignancies. ] Antimicrob Chemother
2000; 46:479-84.

Troke PF, Brammer KW, Hitchcock CA, et al. UK-109,496, a novel,
wide-spectrum triazole derivative for the treatment of fungal infections:
activity in systemic candidiasis models and early clinical efficacy in
oropharyngeal candidiasis [abstract F73]. In: Proceedings and abstracts
of the 35th Interscience Conference on Antimicrobial Agents and Che-
motherapy (San Francisco). Washington, DC: American Society for
Microbiology, 1995:125.

Ruhnke M, Schmidt-Westhausen A, Trautmann M. In vitro activities
of voriconazole (UK-109,496) against fluconazole-susceptible and -
resistant Candida albicans isolates from oral cavities of patients with
human immunodeficiency virus infection. Antimicrob Agents Chem-
other 1997;41:575-7.

Hegener P, Troke PE, Fatkenheuer G, et al. Treatment of fluconazole-
resistant candidiasis with voriconazole in patients with AIDS. AIDS
1998;12:2227-8.

Schwartz S, Milatovic D, Thiel E. Successful treatment of cerebral
aspergillosis with a novel triazole (voriconazole) in a patient with acute
leukaemia. Br ] Haematol 1997;97:663-5

Jabado N, Casanova JL, Haddad E, et al. Invasive pulmonary infection
due to Scedosporium apiospermum in two children with chronic gran-
ulomatous disease. Clin Infect Dis 1998;27:1437—41.

Jones JH, Allen R, Vu T, et al. Use of voriconazole to treat invasive
fungal infections in solid organ and bone marrow transplant recipients
[poster abstract 244]. Clin Infect Dis 1999;29:1005.

Pfaller M, Dupont B, Kobayashi GS et al. Standardized Susceptibility
Testing of Fluconazole: an International Collaborative Study. Antim-
icrob Agents Chemother 1992;36:1805-9.

Mel Cox C, Darouich R, Laine L, et al. A randomized, double blind
comparison of itraconazole oral solution and fluconazole tablets in the
treatment of esophageal candidiasis. J Infect Dis 1997;176:227-37.

29.

30.

31.

32.

33.

34.

35.

36.

37.

SAS Institute Inc. SAS/STAT user’s guide, version 6, 4th ed. Cary, NC:
SAS Institute, 1989.

Heald AE, Cox GM, Schell WA, et al. Oropharyngeal yeast flora and
fluconazole resistance in HIV-infected patients receiving long-term
continuous versus intermittent fluconazole therapy. AIDS 1996; 10:
263-8.

Revankar SG, Kirkpatrick WR, McAtee RK, et al. A randomized trial
of continuous or intermittent therapy with fluconazole for orophar-
yngeal candidiasis in HIV-infected patients: clinical outcomes and de-
velopment of fluconazole resistance. Am ] Med 1998;105:7-11.
Odds FC. Epidemiological shifts in opportunistic and nosocomial Can-
dida infections: mycological aspects. Inter ] Antimicrob Agents 1996;
6:141-4.

Barry AL, Brown SD. In vitro studies of two triazole antifungal agents
(voriconazole [UK-109,496] and fluconazole) against Candida species.
Antimicrob Agents Chemother 1996;40:1948-9.

Patterson BE, Coates PE. UK-109,496, a novel, wide-spectrum triazole
derivative for the treatment of fungal infections: pharmacokinetics in
man [abstract F78]. In: Proceedings and abstracts of the 35th Inter-
science Conference on Antimicrobial Agents and Chemotherapy (San
Francisco). Washington, DC: American Society for Microbiology, 1995:
128.

Denning D, Del Favero A, Gluckman E, et al. UK-109,496, a novel,
wide-spectrum triazole derivative for the treatment of fungal infections:
clinical efficacy in acute invasive aspergillosis [abstract F80]. In: Pro-
gram and abstracts of the 35th Interscience Conference on Antimi-
crobial Agents and Chemotherapy (San Francisco). Washington, DC:
American Society for Microbiology, 1995:126.

Dupont B, Denning D, Lode H, et al. UK-109,496, a novel, wide-
spectrum triazole derivative for the treatment of fungal infections:
clinical efficacy in chronic invasive aspergillosis [abstract F81]. In: Pro-
gram and abstracts of the 35th Interscience Conference on Antimi-
crobial Agents and Chemotherapy (San Francisco). Washington, DC:
American Society for Microbiology, 1995:127.

Sheehan DJ, Hitchcock CA, Sibley CM. Current and emerging azole
antifungal agents. Clin Microbiol Rev 1999; 12:40-79.

1454 « CID 2001:33 (1 November) ¢ Ally et al.





