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background

 

No safe and convenient regimen has proved to be effective for the management of
recurrent vulvovaginal candidiasis.

 

methods

 

After inducing clinical remission with open-label fluconazole given in three 150-mg
doses at 72-hour intervals, we randomly assigned 387 women with recurrent vulvo-
vaginal candidiasis to receive treatment with fluconazole (150 mg) or placebo weekly
for six months, followed by six months of observation without therapy. The primary
outcome measure was the proportion of women in clinical remission at the end of
the first six-month period. Secondary efficacy measures were the clinical outcome at
12 months, vaginal mycologic status, and time to recurrence on the basis of Kaplan–
Meier analysis.

 

results

 

Weekly treatment with fluconazole was effective in preventing symptomatic vulvo-
vaginal candidiasis. The proportions of women who remained disease-free at 6, 9, and
12 months in the fluconazole group were 90.8 percent, 73.2 percent, and 42.9 percent,
as compared with 35.9 percent, 27.8 percent, and 21.9 percent, respectively, in the
placebo group (P<0.001). The median time to clinical recurrence in the fluconazole
group was 10.2 months, as compared with 4.0 months in the placebo group (P<0.001).
There was no evidence of fluconazole resistance in isolates of 

 

Candida albicans 

 

or of
superinfection with 

 

C. glabrata

 

. Fluconazole was discontinued in one patient because
of headache.

 

conclusions

 

Long-term weekly treatment with fluconazole can reduce the rate of recurrence of
symptomatic vulvovaginal candidiasis. However, a long-term cure remains difficult to
achieve.
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ince recurrent vulvovaginal can-

 

didiasis is estimated to occur in 5 to 8 percent
of women during their reproductive years,

millions of women worldwide are affected by the
condition.

 

1

 

-

 

3

 

 Not considered a typical sexually trans-
mitted infection, recurrent vulvovaginal candidia-
sis

 

 

 

affects immunocompetent, healthy women in all
strata of society.

 

2,4

 

 Although the condition has sev-
eral causes, the majority of women with recurrent
infection have no recognizable risk factors.

 

5

 

,

 

6

 

 Fre-
quent recurrences of symptomatic vulvovaginitis
result in considerable suffering and cost and have
a markedly negative effect on sexual relations.

 

7

 

Management approaches include treatment of
each individual episode or use of prophylactic anti-
mycotic measures. Previously, several prophylactic
regimens were advocated that involved the use of
intravaginal antimycotic agents either daily or week-
ly or oral ketoconazole daily for approximately six
months.

 

8

 

-

 

17

 

 Although these measures were effec-
tive in reducing the rate of recurrence of vulvovag-
inal candidiasis, they were inconvenient and expen-
sive, and oral ketoconazole was associated with an
unacceptable risk of hepatotoxic effects.

 

18

 

 The
availability of fluconazole as a safe, oral antifungal
agent with both a favorable spectrum of antifungal
activity and favorable pharmacokinetics offered an
opportunity to study the effectiveness of the drug
for suppressive maintenance prophylaxis in patients
with recurrent vulvovaginal candidiasis.

 

19

 

 After oral
administration of a single dose of 150 mg of flu-
conazole, concentrations of fluconazole above the
minimal inhibitory concentration (MIC) that in-
hibits the growth of 90 percent of candida species
isolates (MIC

 

90

 

) are achieved for 72 to 96 hours in
vaginal tissue and secretions — an efficacy that
allows for weekly administration.

 

20

 

 We performed
a multicenter, prospective, randomized study to
evaluate the clinical and mycologic efficacy of week-
ly treatment with fluconazole as compared with
placebo in reducing the frequency of clinical epi-
sodes of recurrent vulvovaginal candidiasis. In-
vestigators participating in the study are listed in
the Appendix.

 

patients and protocol

 

The study, which took place from 1998 to 2002,
was reviewed by the institutional review boards of
all participating centers. Written informed consent
was obtained from each patient. Eligible patients

were at least 18 years old; had active, acute candi-
da vaginitis (total severity score, ≥3); had had a pos-
itive result on microscopical examination of vagi-
nal secretions with 10 percent potassium hydroxide;
and had had at least four documented episodes of
candida vaginitis in the previous 12 months. The
severity score was based on the presence of symp-
toms (e.g., pruritus, irritation, and burning) and
vulvovaginal signs (e.g., erythema, edema, and ex-
coriation, or fissures) as previously described.

 

21

 

 The
severity of each sign or symptom was scored on a
scale of 0 (absent or normal) to 3 (severe). The level
of vulvovaginal discharge was not scored. Patients
were excluded from the study if the microscopical
findings could not be confirmed by culture. Other
exclusion criteria were pregnancy, mixed infections,
known seropositivity for the human immunodefi-
ciency virus (HIV), and receipt of antifungal agents
in the previous four weeks.

After enrollment in the open-label induction
phase, all patients received three sequential 150-mg
doses of fluconazole (Diflucan, Pfizer) orally at
72-hour intervals and were requested to return for
evaluation 14 days after enrollment. Patients were
prohibited from using topical vaginal or other sys-
temic antifungal agents and topical vaginal ste-
roids at any time during the study. They were also
prohibited from using antibiotics during the in-
duction phase. At the first follow-up visit, patients
underwent a vaginal examination, which included
obtaining vaginal swabs for fungal culture. All pa-
tients who were classified as being clinically cured
(severity score, <3) were eligible for random assign-
ment to the placebo-controlled, double-blind, pro-
phylactic phase of the study.

 

21

 

 Patients were ran-
domly assigned on the basis of a 1:1 ratio to receive
either a single oral, 150-mg dose of fluconazole or
an oral placebo tablet weekly for six months. There-
after, patients were followed without treatment for
six months (i.e., the observation phase). Patients
were to return for evaluation visits monthly during
the maintenance phase and at months 9 and 12
during the observation phase.

At each follow-up visit, a detailed clinical his-
tory was obtained, a pelvic examination was per-
formed, and a vaginal fungal culture was obtained.
Patients were to discontinue the assigned study
treatment if they had a recurrence of vulvovaginal
candidiasis, except in cases in which the results of
microscopical examination with 10 percent potas-
sium hydroxide and a vaginal fungal culture were
negative. In such cases, the patient remained in the

s

methods
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study until the next visit, at which time the study
treatment was discontinued if the clinical outcome
was still considered to be a recurrence or continued
if the clinical outcome was a cure. The study treat-
ment was also discontinued if there was an adverse
reaction to the prescribed drug therapy.

At each visit, vaginal swabs were obtained for
culture. On receipt of clinical isolates, swab spec-
imens were placed on Sabouraud’s dextrose agar
and subsequently identified at the species level with
the use of the API 20C system (BioMerieux). The
clinical isolates were stored at ¡70°C and transferred
as a group to Wayne State University Mycology Lab-
oratory for determination of their in vitro suscep-
tibilities. In vitro susceptibilities of fluconazole
were determined by a broth microdilution test ac-
cording to the National Committee for Clinical Lab-
oratory Standards M27-A method.

 

22

 

 Liver-function
tests were performed at study entry, on day 14, and
after three and six months of maintenance therapy.

 

statistical analysis

 

Assuming that fluconazole therapy had a clinical
success rate of 80 percent, it was estimated that 91
patients in each treatment group who could be eval-
uated would be required to detect a treatment dif-
ference of 20 percent, with 80 percent power and a
two-sided alpha level of 0.05. The modified inten-
tion-to-treat population included all patients who
had been randomly assigned to receive at least one
dose of the study medication (administered in a
double-blind manner) and who underwent at least
one efficacy evaluation after receiving the first dose
of the study medication. The population that could
be evaluated for the efficacy analysis, defined at
each visit, included all women who met the criteria
for inclusion, had not missed two or more consec-
utive doses of the study drug before the visit, had
not taken any prohibited medication, and under-
went clinical and mycologic evaluations within the
appropriate time frame. A safety analysis included
all patients who had taken at least one dose of the
study medication.

The primary end point was the proportion of
women in clinical remission at the end of the main-
tenance period (i.e., after six months), with cure de-
fined as a clinical severity score of less than 3, and
recurrence defined as a clinical severity score of
3 or more plus vaginal cultures that were positive
for yeast.

 

21

 

 A secondary end point was the myco-
logic outcome at six months (i.e., the status on the
basis of fungal culture, regardless of the micro-

scopical findings with the use of 10 percent potas-
sium hydroxide). Other variables that were as-
sessed included the results of monthly clinical and
mycologic examinations during the maintenance
phase and at each of two visits during the six-month
observation phase. Statistical comparisons of the
study groups were made at the completion of main-
tenance therapy and at months 9 and 12 with the
use of Fisher’s exact test or the Cochran–Mantel–
Haenszel chi-square test, as appropriate.

Time-to-recurrence data were analyzed by the
Kaplan–Meier method and compared with the use
of the log-rank test. A logistic-regression model
was used to identify host or microbial factors that
were associated with success or failure, including in
vitro MIC data for baseline 

 

Candida albicans

 

 isolates.
Data analyses were performed by two of the au-
thors (Drs. Chu and Sobel); all authors had full ac-
cess to the original data, and all participated in
decisions about the manuscript. Initially, the inves-
tigation was organized as two separate trials per-
formed with identical protocols at two groups of
institutions. About halfway through the enrollment
period (before the data were analyzed), the spon-
sor decided to combine the parallel trials into a sin-
gle trial.

 

study population

 

A total of 494 patients with acute symptomatic
vulvovaginal candidiasis who had a history of re-
current vulvovaginal candidiasis were enrolled and
prescribed three doses of fluconazole to achieve
clinical remission. The average age of participants
was 33.8 years (range, 18 to 65). On the basis of
investigators’ assessment, 66.5 percent of the pa-
tients were white, 25.6 percent black, and 7.9 per-
cent either Hispanic or of unknown ethnic back-
ground. Sixty-seven patients (13.6 percent) were
withdrawn from the study because after enrollment
their baseline vaginal fungal cultures were negative
and thus the diagnosis of vulvovaginal candidiasis
could not be confirmed. The results of microbio-
logic analysis of the baseline vaginal isolates from
the remaining 427 patients are shown in Table 1.
Of those isolates, 401 (93.9 percent) were identi-
fied as 

 

C. albicans

 

 and 13 (3.0 percent) as 

 

C. glabrata.

 

Five patients dropped out of the study; of the re-
maining 422 patients who met the baseline crite-
ria for enrollment, 387 (91.7 percent) had a clinical
response with resolution of signs and symptoms

results
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and at 14 days were randomly assigned to receive
either fluconazole or placebo. Four patients dropped
out during the open-label induction phase before
randomization because of reported adverse effects
(none serious), three patients were lost to follow-
up, and seven were withdrawn because of protocol
violations. Only nine patients did not have a full
clinical remission.

After randomization, 373 patients (96.4 percent
of the patients who had a clinical response) were
included in the modified intention-to-treat analy-
sis, and 343 patients (88.6 percent) were included
in the analysis of efficacy. Patients who were ran-
domly assigned to receive fluconazole and those
randomly assigned to receive placebo were similar
with regard to age, race or ethnic background, and
weight, as well as such predisposing factors as con-
traceptive method and coexisting illness  (e.g., 2 per-
cent of the patients who received fluconazole and
5 percent of the patients who received placebo had
diabetes). The microbiologic status of the two study
groups is shown in Table 1. Although more pa-
tients who received placebo had positive cultures
(23 vs. 13 of those who received fluconazole), the
difference was not statistically significant. Similar-
ly, more patients who received placebo were in-
fected with species of candida other than 

 

C. albicans

 

(14 vs. 6). The results were similar in a modified
intention-to-treat analysis (data not shown).

During the six-month blinded maintenance
phase, patients who received placebo had a signifi-
cantly higher rate of clinical recurrence than did
those receiving fluconazole (Table 2). At six months,
128 of 141 patients receiving fluconazole (90.8
percent) remained well without a clinical recur-
rence, as compared with 51 of 142 patients receiv-
ing placebo (35.9 percent). Symptomatic vulvo-
vaginal candidiasis occurred in 13 of 141 patients
receiving fluconazole and 91 of 142 patients re-
ceiving placebo (relative risk in the placebo group,
2.53; 95 percent confidence interval, 2.02 to 3.17;
P<0.001).

During the six-month observation period after
the cessation of therapy (i.e., in months 7 through
12), significantly more episodes of clinical vulvo-
vaginal candidiasis were observed in patients who
had previously been protected by fluconazole than
in those who had received placebo. However, at
the completion of the 12-month study, 54 of 126
patients in the fluconazole group were clinically
cured (42.9 percent), as compared with 30 of 137
patients who had received placebo (21.9 percent)

(P<0.001). The modified intention-to-treat analy-
sis had similar results. The difference between the
two treatment groups was also demonstrated in a
Kaplan–Meier analysis (Fig. 1A). The median time
to a clinical recurrence in the fluconazole group was
10.2 months after randomization, as compared with
4.0 months in the placebo group (P<0.001).

Asymptomatic patients whose cultures were pos-
itive were not withdrawn from the study. At the end
of the six-month maintenance phase, 25 patients
receiving fluconazole had had at least one positive
vaginal culture, as compared with 94 patients in the
placebo group. Mycologic eradication or suppres-
sion was documented in 82.1 percent of patients re-
ceiving fluconazole and in 28.2 percent of patients
receiving placebo (P<0.001). After the cessation of
prophylaxis, the rate of a positive vaginal culture
was significantly higher in the group that had pre-
viously been protected by fluconazole. At the end
of one year of study, 36 patients in the fluconazole
group had negative cultures, as compared with 21
patients in the placebo group (P=0.02). The me-
dian time to mycologic relapse in the fluconazole
group was 8.4 months after randomization, as
compared with 1.9 months in the placebo group
(P<0.001) (Fig. 1B).

Among patients with any positive vaginal cul-
tures during the 12-month study period, there were
no significant increases over time in the appearance
of isolates of candida species other than 

 

C.

 

 

 

albicans

 

Table 1. Identification of Vaginal Fungal Isolates.

Organism
At Baseline

(N=427)
At Randomization 

(N=343)

 

Fluconazole
(N=170)

Placebo
(N=173)

 

number of patients (percent)

Candida albicans

 

401 (93.9) 7 (4.1) 9 (5.2)

 

C. glabrata

 

13 (3.0) 3 (1.8) 9 (5.2)

 

C. parapsilosis

 

3 (0.7) 0 0

 

C. tropicalis

 

3 (0.7) 1 (0.6) 0

 

C. lusitaniae

 

2 (0.5) 1 (0.6) 0

 

C. guilliermondii

 

1 (0.2) 1 (0.6) 0

 

C. krusei

 

1 (0.2) 0 2 (1.2)

Other candida species 1 (0.2) 0 0

Organisms other than candida 2 (0.5) 0 3 (1.7)

No growth 0 156 (91.8) 150 (86.7)
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in either the fluconazole or the placebo group. Three
patients who were randomly assigned to receive
fluconazole initially had positive cultures for 

 

C. gla-
brata,

 

 and during the study, four additional patients
became positive for 

 

C. glabrata

 

. A similarly small in-
crease in vaginal isolates identified as 

 

C. glabrata

 

occurred in the placebo group. No fluconazole-
resistant strains of 

 

C. albicans

 

 (MIC ≥64 µg per mil-
liliter) were identified in either group, and no chang-
es in MIC

 

90

 

 values for fluconazole were detected
(data not shown).

A stepwise logistic-regression analysis was per-
formed to assess the association of the clinical re-
sponse with the results of vaginal fungal culture
at baseline and with the presence or absence of
coexisting illnesses and other factors (including race
or ethnic background, the presence or absence of
a history of antibiotic and oral-contraceptive use
before entry in the study, and the presence or ab-
sence of diabetes). None of these prognostic vari-
ables were significantly associated with a clinical
response, either at the end of maintenance thera-
py or at the end of the study. The analysis of the
time to clinical recurrence showed that among
the patients who were infected with 

 

C. albicans

 

 at
baseline, 89.8 percent of those who were treated
with fluconazole remained clinically cured up to
six months after the randomization, as compared
with 41.3 percent of the placebo-treated patients.

Forty-six percent of the patients who received flu-
conazole remained clinically cured up to 12 months
after randomization, as compared with 26.6 per-
cent who had received placebo (P<0.001). A positive
vaginal culture for any candida species at any time
during the maintenance phase predicted a clinical
relapse after the cessation of fluconazole therapy.

 

adverse events

 

During the maintenance phase, five patients in the
fluconazole group (2.9 percent) and two in the pla-
cebo group (1.2 percent) reported at least one ad-
verse event that led to discontinuation of the study
drug. Unintended pregnancy (in three patients in
the fluconazole group and one in the placebo group)
was the most frequently reported reason for with-
drawal. One patient in the placebo group withdrew
after a car accident. In only one patient was an ad-
verse event (headache) leading to discontinuation
thought to be attributable to fluconazole. A patient
in whom vulvar vestibulitis was diagnosed also dis-
continued fluconazole therapy. Liver-function tests
were routinely performed at the completion of the
induction phase and after three and six months.
A mild elevation in aminotransferase levels was de-
tected in only one patient during the maintenance
phase (<1 percent); the patient did not discontin-
ue therapy. Adverse events not associated with dis-
continuation were uncommon (Table 3).

 

* Data were analyzed with the last observation carried forward in the case of patients who did not complete both phases 
of the study.

† P values are for comparisons between the treatment groups at 6, 9, and 12 months and are based on the Cochran–

 

Mantel–Haenszel test with stratification according to the study site.

 

Table 2. Clinical Outcome after Randomization (Efficacy Analysis).*

Month Fluconazole (N=170) Placebo (N=173) P Value†

 

Cure Recurrence Cure Recurrence

 

number/total number (percent)

 

Maintenance phase

 

1 160/166 6/166 131/154 23/154

2 149/157 8/157 105/156 51/156

3 139/148 9/148 79/143 64/143

4 134/144 10/144 66/145 79/145

5 130/144 14/144 61/147 86/147

6 128/141 (90.8) 13/141 (9.2) 51/142 (35.9) 91/142 (64.1) <0.001

 

Observation phase

 

9 71/97  (73.2) 26/97  (26.8) 37/133 (27.8) 96/133 (72.2) <0.001

12 54/126 (42.9) 72/126 (57.1) 30/137 (21.9) 107/137 (78.1) <0.001
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In our randomized, prospective, placebo-controlled
study, weekly fluconazole administered during a
six-month period reduced the frequency of recur-
rent vulvovaginal candidiasis by more than 90 per-
cent. The results were not unexpected, since pre-
vious studies with other antimycotic agents had
shown a similar reduction in episodes of candida
vaginitis both in patients with HIV infection and in
those without HIV infection.

 

8

 

-

 

17

 

,

 

23

 

 Previous stud-
ies, however, used either intravaginal antimycotic
agents, which were inconvenient to administer, or
other oral antifungal regimens, which had toxic
effects.

 

8

 

-

 

17

 

,

 

23

 

 Fluconazole proved to be safe and
convenient and did not result in the emergence of
less susceptible strains of candida, especially spe-
cies other than 

 

C. albicans.

 

Our study also indicates that effective suppres-
sive prophylaxis, even over a six-month period, does
not guarantee a cure during the subsequent six
months, after suppressive therapy has been dis-
continued. A full explanation of this complex phe-
nomenon is still not available, but the data suggest
that suppressive prophylaxis with an azole fails to
achieve long-term vaginal eradication of candida
organisms. Even though patients who are taking
fluconazole may have negative cultures for a peri-
od of several months, they may still have candida
in numbers that are too low for detection by con-
ventional culture methods. Two populations of pa-
tients receiving fluconazole prophylaxis can be iden-
tified: those in whom yeast eradication occurs and
those in whom organisms persist in low numbers,
only to increase when prophylaxis is stopped. It is
simplistic to attribute this phenomenon only to the
properties of the azole agent, since undefined char-
acteristics of the host and the microorganisms
may contribute to persistence in spite of inhibito-
ry drug concentrations. In addition, some patients
who become culture-positive after the cessation of
the fluconazole prophylaxis remain asymptomat-
ically colonized, whereas others rapidly become
symptomatic. Previous studies have concluded that
the development of symptoms in this context re-
flects a defective host response; however, the role of
the pathogen has not been studied.

 

4

 

,

 

6

 

In spite of the high rate of relapse of sympto-
matic vaginitis shortly after the cessation of sup-
pressive therapy with fluconazole in our study, the
number of patients who remained free of infection
at one year was significantly higher in the flucona-

zole group than in the placebo group. The decision
about how to treat patients whose infection recurs
after the discontinuation of fluconazole therapy re-
mains controversial. Clinical experience has indi-
cated that a majority of patients elect to repeat the
six-month maintenance regimen with flucona-
zole; however, the optimal duration of secondary
suppressive prophylaxis remains unknown, even

discussion

 

Figure 1. Kaplan–Meier Analysis of the Time to Recurrence of Vulvovaginal 
Candidiasis among Patients Randomly Assigned to Fluconazole Prophylaxis 
or Placebo.

 

The median time to clinical recurrence in the fluconazole group was 10.2 
months after randomization, as compared with 4.0 months in the placebo 
group (P<0.001) (Panel A). Although recurrence was prevented with flucona-
zole during the observation period, long-term cure remained difficult to achieve. 
The median time to mycologic recurrence was 8.4 months in the fluconazole 
group and 1.9 months in the placebo group (P<0.001) (Panel B).
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though patients receiving the repeated regimen
have had a level of protection that is similar to that
in our study group. There have been anecdotal re-
ports of women who became asymptomatic but de-

pendent on fluconazole therapy and were moni-
tored for several years, with no adverse effects.

The safety of weekly fluconazole and its phar-
macokinetic characteristics are major factors con-
tributing to its overall clinical success. A concern
about long-term therapy has been the possibility
of the emergence of azole resistance in isolates of

 

C. albicans

 

 or more frequent isolation of species oth-
er than 

 

C. albicans

 

. Although azole-resistant recur-
rent oropharyngeal and esophageal candidiasis has
been a problem in patients with HIV infection and
has been linked to long-term exposure to azoles,
such findings did not emerge in our study. Never-
theless, given that a subpopulation of women with
recurrent vulvovaginal candidiasis will probably re-
ceive fluconazole for a prolonged period of time,
additional efficacy and safety studies are needed.

In conclusion, recurrent candida vaginitis, a com-
mon and poorly managed condition, can be success-
fully and safely controlled by weekly suppressive
therapy with fluconazole. A long-term cure, howev-
er, remains elusive.
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