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In a double-blind controlled clinical trial, 29 practitioners randomized 55 women with
culture-proven Candida vaginitis to treatment with single-dose 500-mg clotrimazole
vaginal tablets, and 40 to placebo. At a follow-up visit 7 to 10 days after treatment,
Candida was present in 21 (38%) of those treated with clotrimazole and in 30 (75%)
in the placebo group (P < .05). Symptoms had improved or disappeared in 38
(69%) treated with clotrimazole, compared with 22 (55%) in the placebo group (P >
.05). In 10 (23%) of the mycologically cured women, symptoms were unchanged or
worse, whereas symptoms had improved or disappeared in 26 (51%) in whom Can-
dida was isolated at the follow-up visit (P = .015). Questionnaires sent to the 95
women 4 weeks after the follow-up visit were returned by 62. Vaginal symptoms
were reported by 50% in both groups. Further clinical trials including placebo are
needed in general practice in the evaluation of the treatment of Candida vaginitis.
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aginal discharge and pruritus are frequent reasons for
Vencounter in general practice,land Candida vaginitis
is the most frequent diagnosis made in these patients.2
Numerous studies have evaluated different treatment reg-
imens for vaginal candidiasis, and boric acid, nystatin,
natamycin, and a range of different imidazole derivatives
have all proved effective in the eradication of Candida,3-6
Most clinical trials have compared different drugs or dif-
ferent dosages of the same drug. In a review, Odds7
concluded that imidazole derivatives gave higher cure
rates than polyenes (eg, nystatin), but in the individual
studies no statistical difference was usually found. Place-
bo-controlled studies are infrequent, and only little is
known about the natural history of Candida vaginitis.
Since imidazole was introduced in the early 1970s, local
treatment with imidazole derivatives has been the first
choice for vaginal candidiasis. The duration of treatment
has gradually been reduced from 1week to 3 days without
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a decline in the cure rates,589 and single-dose treatment
with vaginal tablets is now recommended in uncorrpli-
cated cases. 101l

Most studies on Candida vaginitis have been conducted
in hospitals or venereal disease clinics. Women seenin
general practice differ from such populations, however,1
and results obtained in those studies cannot be applied
a general practice population without consideration.

The aim of the present study was to compare single-
dose 500-mg clotrimazole vaginal tablets with placebo in
the treatment of Candida vaginitis in general practice.

METHODS

This multipractice study included 29 general practitioners
in the county of Aarhus, Denmark. The study was g
proved by the county’s ethics committee. Each general
practitioner was asked to enroll 15 consecutive patients
with increased vaginal discharge, pruritus, or melodor.
After giving their informed consent, the women under-
went a standardized procedure, including history and pel-
vic examination. Patients were excluded for the folloning
reasons: age less than 18 years, pregnancy, menstruation
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o expected menstruation within the next 8 days, and
treatment with antibiotics within the previous 14 days.

Atotal of 361 women with a mean age 0f 28.7 years (SD
88 years) was included in the study. All the women,
except 129 with bacterial vaginosis according to the defi-
nition of Amsel et al,13were randomly assigned to treat-
nment with single-dose 500-mg clotrimazole vaginal tablets
orplacebo. The analysis excluded 95 women in whom no
Candida was found by either of the two culture methods,
awell as 38 in whom Neisseria gonorrhoeae, Chlamydia
trachomatis, or Trichomonas vaginalis were isolated. The
treatment trial hereafter comprised 99 women with Can-
ddafound by at least one of the two culture methods. In
ore patient randomized to treatment with clotrimazole
ad in three patients treated with placebo, information
about culture result or symptoms after treatment was
missing, and subsequent analysis comprised 55 women
randomized to treatment with clotrimazole and 40 to pla-
o,

Seven to 10 days after the first visit, a follow-up visit
wes performed following the same format as at the first
wisit, including culture for Candida, and 4 weeks later a
questionnaire was sent to all the women asking about the
presence of vaginal symptoms. The study was conducted
on a double-blind basis. The history was obtained and
clinical examination and microbiological investigations
were performed without knowledge of the treatment
given

Clinical Observation and Investigation

During the pelvic examination, the appearance of the
vaginal discharge was noted, and its pH was measured
witha paper indicator (Merck, narrow range 4.0 to 7.0). A
1% potassium hydroxide (KOH) solution was then
added to the discharge left on the withdrawn speculum,
and the presence of a fishy odor was registered (amine
test). A wet mount was examined by bright field micros-
oopy at x400 magnification for the presence of T vaginalis
and clue cells (vaginal epithelial cells studded with cocco-
becilli). A diagnosis of bacterial vaginosis was made if at
least three of the following four criteria were present: (1)
ahomogeneous vaginal discharge ofthin appearance, (2) a
pH> 4.5, (3) a fishy amine odor on addition of 10% KOH
tothe discharge, and (4) the presence of clue cells.3

Microbiological Methods

Cervical specimens for the detection of C trachomatis
were obtained with cotton-tipped swabs, transported in a
sucrose-phosphate medium to the Institute of Medical
Microbiology, University of Aarhus, and cultured on cy-
cloheximide-treated McCoy cells. 4
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Specimens for culture for N gonorrhoeae were
obtained by charcoal cotton-tipped swabs from the cer-
vix, and transported in Stuart’s medium to the State Se-
rum Institute (SSI), Copenhagen. N gonorrhoeae was
isolated and identified according to standard laboratory
procedures.b

Specimens for culture of T vaginalis and Candida were
obtained by charcoal cotton-tipped swabs from the pos-
terior fornix of the vagina and transported in Stuart's
medium to SSI, Copenhagen. The swab for detection of T
vaginalis was incubated in Diamond’s medium, and iso-
lation and identification of T vaginalis were performed
according to procedures previously described.16

The swab for detection of Candida was plated onto
Sabouraud maltose agar and incubated at 36°C for 3 days.
Individual morphologically different colonies were
streaked on cornmeal agar and incubated for 3 days at
25°C.I7The plates were examined daily for the occurrence
of chlamydospores, differentiating Candida albicans from
other yeast species. The term Candida in this report
includes all yeasts found.

One swab with vaginal secretion from the posterior
fornix of the vagina was used for culture of Candida in the
general practitioner’s laboratory. The swab was inocu-
lated in a liquid medium containing trypticase to which
sheep serum, penicillin, and streptomycin were added.
After incubation at 37°C for 24 hours, Candida was dem-
onstrated by microscopy at x400 magnification. Species
identification was not possible.

Statistics

Statistical analyses were performed with Pearson’s chi-
square test to compare the following in the two treatment
groups: the characteristics of patients (Table 1), the pres-
ence of Candida after treatment (Table 2), the patients’
evaluation of symptoms after treatment (Table 3, Table 4)
and the patients’ evaluation of symptoms in relation to the
presence of Candida after treatment (Table 5). In the
evaluation of symptoms after treatment (Table 3, Table 4)
power calculation was performed to determine the type Il
error (beta) according to Feinstein.18

RESULTS

Candida was isolated in the general practitioner’s labora-
tory in 74 patients and at the bacteriological laboratory in
83 patients and by one or both methods in 95 women.
The characteristics of the patients are shown in Table 1
All characteristics were comparable in the two treatment
groups (P > .05).
At the follow-up visit (Table 2), 34 (62%) women
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TABLE 1. CHARACTERISTICS OF PATIENTS WITH CANDIDA
ISOLATED AT THE INITIAL VISIT, STRATIFIED BY
TREATMENT

Treatment Group

Clotrimazole Placebo

No. (%) No. (%) * D

Age (y)

Mean (SD) 27 (6.9) 28.5 (7.9)

Range (y) 16-42 18-53
Duration of symptoms

0-2 weeks 29 (53) 24 (60)

>2 weeks 26 (47) 16(40) 0.50, NS
Contraceptive use

Oral contraceptive 13(24) 13(33)

Intrauterine device 13(24) 11 (28)

Other 19(35) 6(15)

None 10(18) 10(25) 4.67, NS
Symptoms

DiS(_:harge 50 (91) 33 (83) 1.48, NS

Itching 45 (82) 35 (88) 0.56, NS
Signs

Discharge 32 (58) 24 '60) 0.03, NS

Vaginal inflammation 30 (55) 18(45) 0.84, NS
pH

4.0-4.5 27 (49) 17(43)

>4.5 28 (51) 23 (58) 0.40, NS
Candida species isolated

Candida albicans 41 (89) 21 (75)

Other species 5(11) 7(25) 2.56, NS

No identification 9 12

NS—Not significant (P > .05)

treated with clotrimazole were culture negative for Can-
dida, compared with 10 (25%) in the placebo group (95%

confidence interval [CI], +18% to +55%).

No difference in the mycological cure rate was found
when patients with Candida isolated in the general prac-
titioner’s laboratory and at the bacteriological laboratory

were analyzed separately.

TABLE 2. THE PRESENCE OF CANDIDA SPECIES 1 WEEK
AFTER TREATMENT WITH SINGLE-DOSE 500-mg
CLOTRIMAZOLE VAGINAL TABLETS OR PLACEBO (N = 95)

Positive Negative
for for
Treatment Candida Candida
Group No. (%) No. (%)
Clotrimazole 21 (38) 34 (62)
Placebo 30 (75) 10 (25)

X2 = 11-19, P = .00082
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TABLE 3. PATIENT'S EVALUATION OF SYMPTOMS 1 WEEK
AFTER TREATMENT WITH SINGLE-DOSE 500-mg
CLOTRIMAZOLE VAGINAL TABLETS OR PLACEBO (N = %)

Improved or Unchanged or

Disappeared Worse
Treatment Group No. (%) No. (%)
Clotrimazole 38(69) 17 (31)
Placebo 22(55) 18(45)

X2= 142, P=.23

If the analysis was restricted to women harboring theC
albicans species, 67% (27/41) were culture negative after
treatment with clotrimazole, compared with 19% @2)
given placebo (95% CI, +24% to +68%).

Symptoms had improved or disappeared in 69% treated
with clotrimazole, compared with 55% in the placsho
group (95% CIl, —6% to +34%) (Table 3). Assuminga
minimal relevant difference of 30%, the probability oftype
Il error is 5.6%.

Although symptoms 1week after treatment were nmoe
frequently present in women who were still Candida pes-
itive, 23% ofthe Candida-negative patients still had symp-
toms, while 51% of the culture-positive patients stated
that their symptoms had improved or disappeared (Table
5).
The follow-up questionnaires sent 1 month after treat-
ment were returned by 62 (65%) of the women with
complete information (Table 4). In both treatment groups
50% of the women reported that their vaginal symptoms
were unchanged or worse (95% Cl, -26% to +26%.
Assuming a minimal relevant difference of 30%, the prob-
ability of type Il error is 1.2%.

DISCUSSION

In previous studies of single-dose 500-mg clotrimazole in
the treatment of Candida vaginitis, Candida was dimi-
nated in 74% to 94%.591019None of the treatment trids
was from general practice, and the lower mycologic aure
rate in the present study may be due to differences ke

TABLE 4. PATIENT'S EVALUATION OF SYMPTOMS 5 WEEKS
AFTER TREATMENT WITH SINGLE-DOSE 500-mg
CLOTRIMAZOLE VAGINAL TABLETS OR PLACEBO (N = &)

Improved or Unchanged or

Disappeared Worse
Treatment Group No. (%) No. (%)
Clotrimazole 20 (50) 20 (50)
Placebo 11 (50) 1 (50)

X2=0.070, P = .79
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table 5. PATIENT'S EVALUATION OF SYMPTOMS IN
RELATION TO ISOLATION OF CANDIDA SPECIES 1 WEEK
AFTER TREATMENT (N = 95)

Improved or Unchanged or

Disappeared Worse
Cinical Status No. (%) No. (%)
Candida positive 26(51) 25(49)
Candida negative 34 (77) 10 (23)

'/ =593 P = .015

tween the study populations, eg, with regard to the viru-
lenceand antibiotic resistance of the Candida, differences
insexual transmission, gastrointestinal colonization, and
perhaps dietary habits.

The special interests of investigators carrying out a
hospital-based study are likely to improve compliance and
reduce the number of inappropriate applications of the
vagirel tablets. In some studies application was done by
tre investigator, thereby eliminating any problems with
compliance. The present study was carried out by a num-
ber of general practitioners under conditions very similar
toeveryday routine. Low compliance seems less likely in
this study because single-dose therapy was used, but in-
appropriate application of the vaginal tablets could ex-
plain the lower mycologic cure rate. Results obtained
under these circumstances do, however, reflect reality in
gereral practice rather than what could be obtained under
optimel conditions.

Froma pharmacologic and microbiologic point of view,
treprimary goal in the treatment of vaginal candidiasis is
toeradicate Candida. From a clinical point of view the
objective is to relieve symptoms, since the presence of
Candida is in itself not an indication for therapy.

More than 83% of the patients were free of symptoms 1
week after treatment in previous studies using single-dose
clotrimazole 500 mg.59 With the lower mycologic cure
rae in the present trial, one would also expect a lower
symptomatic cure rate. The use of placebo, however, may
dsotend to reduce the symptomatic cure rate because the
patients’ expectations of the outcome of the treatment
nay have been lower, since they knew that they might
receive placebo.

Active treatment did not significantly improve the
symptomatic cure rate compared with placebo 1 week
aftertreatment, and no therapeutic benefit was found after
Sweeks. Unfortunately the large number of women lost to
follow-up introduces a bias. It is difficult to evaluate how
those responding to the questionnaires differ from nonre-
sponders, but the dropout rate reduces the validity of the
long-term evaluation.

Candida is frequently present in women without vagi-
rd symptoms, and it is therefore considered to be an

THEJOURNAL OF FAMILY PRACTICE, VOL. 31, NO. 2, 1990

opportunistic pathogenic microorganism.22L Candida
would also be expected to be present in a proportion of
women with vaginal complaints without being the cause
of symptoms. In these women the eradication of Candida
would not affect the symptoms, which might explain that
23% of the women in whom no Candida was found after
treatment still had symptoms.

Though troublesome, vaginal candidiasis is not a seri-
ous condition, and none of the women left the study
because of intolerable symptoms before the first follow-up
after 1week. Symptoms improved or disappeared in more
than one half of the women on placebo after 1week, and
active treatment was not significantly better than placebo.
Further clinical trials conducted in general practice and
including placebo therapy are needed to confirm these
results and to evaluate other regimens in the treatment of
Candida vaginitis.
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