Treatment Considerations in Vulvovaginal Candidiasis

The incidence of vulvovaginal candidiasis continues to rise. This paper outlines therapies that
minimize the risk of side effects and drug interactions while maximizing compliance, plus
specialized approaches for chronic recurrence, pregnancy, oral contraceptive use, diabetes,
immunosuppression, and concomitant use of antibiotics and other drugs.
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In 1990, more than 13 million American women
received prescriptions for treating vaginitis-the
most common reason for visiting the
gynecologist. (1) Vaginitis caused by yeast
species accounts for approximately 40% of
these cases, second only to bacterial vaginosis
(45%). (2,3)

The incidence of vulvovaginal candidiasis
(VVC) has increased dramatically in the past
decade. In the United Kingdom, the incidence
rose from 118 to 200 per 100,000 between 1975
and 1984, (4) and in the United States the
number of prescriptions written to treat this
condition doubled between 1980 and 1990. Up
to 75% of women experience vaginal
candidiasis in their lifetime (5)-approximately
40% to 50% of whom have a recurrence. (6)
Fewer than 5% of women have chronic
recurrences, however. (7)

Topical azoles remain the first line of VVC
treatment, achieving mycologic and clinical
cures with minimal systemic effects in 85% to
90% of episodic infections. Oral agents may be
more convenient, but confer some risk of side
effects and drug interactions. In addition, the
proportion of nonalbican Candida infections
caused by resistant strains may be on the rise.

MICROBIOLOGY

Candida is ubiquitous in nature, and is part of
the normal flora of the mucocutaneous
membranes. The overall carriage rate of
Candida in healthy individuals is 80%, and it

can be isolated from the genital tract of about
20% of asymptomatic healthy women of
childbearing age. (9) Approximately 80% to
95% of yeast vaginitis is caused by C albicans.
(2,3,9-11) Nonalbican Candida species (eg, C
parapsilosis, C tropicalis, C kefyr, C krusei, and
C glabrata)- although implicated less frequently
in VVC (12)-are often more resistant to
conventional therapy. (13)

Although the rate of VVVC due to C albicans
decreased between 1980 and 1989 compared
with 1970 to 1979, VVC from C glabrata, C
krusei, and C tropicalis increased. (14) The
prevalence of nonalbicans VVC rose from 10%
in 9 studies conducted in the 1970s to 21% in 7
studies conducted in the 1980s~ These data also
show a rise in the incidence of C glabrata from
4.6% to 6.7% and of C tropicalis from 1.3% to
8.2%.14 Other series indicate that up to 35% of
VVC cases are now caused by nonalbicans
species. (13) The treatment implications here
are substantial, because many antimycotics do
not effectively eradicate nonalbicans strains.

RISK FACTORS

Risk factors for VVC include antibiotic use
(particularly broad-spectrum agents), (15)
pregnancy, poorly controlled diabetes mellitus,
high-dose oral contraceptive (OC) use, (4,16)
and immunosuppression due to human
immunodeficiency virus (HIV) infection or
chemotherapy. Attendance at a sexually
transmitted disease (STD) clinic has also been



reported as a risk factor. (3,16) Wearing tight-
fitting, synthetic-fiber clothing predisposes to
vaginitis, (17-19) as do chemicals from products
such as douches, deodorant sprays, and scented
toilet paper. Other risk factors include local
allergy or hypersensitivity reactions.

DIAGNOSIS
Evaluation of a patient with symptomatic
vaginitis requires a thorough physical
examination and medical history. Clinical
findings and microscopic assessment must be
considered in concert [Table 1]. The signs and
symptoms of VVC are relatively non-specific;
the most Candida-specific symptom is pruritus
without discharge, which correctly predicts
VVC in only 38% of patients. (3) Some patients
have the typical "cottage-cheese™ vaginal
discharge, which may vary from watery to thick
and usually does not have an odor.
Occasionally, patients complain of vaginal
soreness and dyspareunia or external dysuria.
Physical examination may reveal vulvar
erythema and swelling, often with discrete
pustulopapular peripheral lesions. The cervix
appears normal and the vagina erythematous.
The adherence of secretions to the vaginal wall
can be assessed during sampling. Figure 1 (20)
depicts a rational approach to diagnosis in
patients with vaginitis symptoms. Microscopic
analysis lacks sensitivity, but is the best office
tool for confirming VVC. (21) Direct
microscopic examination of a wet-mount
sample can rule out the presence of clue cells
(bacterial vaginosis) and trichomonads, and may
identify mycelia and/or budding yeast. Vaginal
cultures are usually not necessary, and should be
reserved for monitoring recurrences or
determining whether recalcitrant infections are
due to resistant organisms.

TREATMENT

Because many agents have comparable efficacy,
selection depends on other factors--eg, the
severity and duration of symptoms, the extent of
inflammation, and the causative organism
versus its known susceptibility pattern.
Additional considerations include drug delivery
to the infection site, safety issues, relative

resistance rates in cases requiring long-term
therapy, and patient preferences to maximize
compliance. A variety of agents is available to
treat VVVC [Table 2]. (22) The topical and oral
azoles (imidazoles and triazoles) are used most
often (23) and are generally effective, although
there are some differences in efficacy against
certain yeast species. Short-term eradication
rates range from approximately 72% with
clotrimazole to 95% or greater with tioconazole,
fluconazole, miconazole, and terconazole.
Long-term eradication rates (lack of resistance
or recurrence) range from 57% with
clotrimazole to 89% with tioconazole and
terconazole [Table 3]. (24-28)

Among the azoles, tioconazole and
terconazole appear to be the most active in vitro,
with tioconazole demonstrating activity against
C albicans as well as C glabrata, C tropicalis, C
krusei, C kefyr, and C parapsilosis. By contrast,
clotrimazole, miconazole, and butoconazole do
not seem to be as active against C glabrata and
C tropicalis as against C albicans (29) C
glabrata seems to be less sensitive to agents
such as ketoconazole and clotrimazole, (30)
while fluconazole is less active against C
glabrata and C krusei than against C albicans.
(31) Use of the broadest-spectrum antifungal
should result in higher over- all cure rates and
less promotion of resistant yeasts.

The azoles achieve rapid therapeutic
concentrations at the infection site, al- though
the topical antifungals may provide quicker
relief of irritation. In a study of a single 150-mg
dose of oral fluconazole, the mean times to
onset of relief and complete relief were 2 and 4
days, respectively, for both vaginal discharge
and pruritus. (32) In another trial comparing
terconazole 3-day vaginal suppositories with
oral fluconazole, the mean number of days to
onset of symptom relief was 2.4 for fluconazole
and 1.8 for terconazole, and for complete
symptom relief 6.08 and 6.60, respectively. (33)

The recent trend has been toward shorter
treatment courses with higher antifungal doses,
resulting in a number of I-day regimens
including oral fluconazole and tioconazole
ointment, the only 1-day topical antifungal. In
general, these shorter therapeutic courses



promote better compliance. (34) The higher-
dose, single-use regimens actually provide
prolonged therapy owing to persistence of
effective drug concentrations in the vagina for 3
to 5 days. (35-37) Three days after applying a
single 300-mg dose of tioconazole ointment, the
mean concentration was approximately
100/pg/mL, as shown in Figure 2. (36) Use of
single-dose oral fluconazole also resulted in
persistence of therapeutic concentrations in the
vagina for several days. (37) Furthermore,
clinical results have demonstrated similar
mycologic and clinical cure rates with single-
dose and short-course (3- to 7-day) regimens
using these agents. (38-41)

The current availability of over-the-counter
(OTC) medications for VVC is a convenient
option for many women, although the accuracy
of self-diagnosis is questionable. For example,
one study reported that only about 66% of
patients correctly self-diagnosed VVC. Among
the remainder, the correct diagnosis was
actually trichomoniasis (30%), no infection
(52%), (42) and other infection (18%). This
finding underscores the importance of physician
evaluation.

Among patients with infrequent VVC
episodes, treatment failure is seldom due to drug
resistance; mixed infections or lack of
compliance is more likely. Compliance can be
enhanced by choosing a single- dose regimen
for patient convenience.

Resistance is a more important factor in
patients with recurrent VVC, those who are
taking long-term therapy, or those who are
immunocompromised [Table 4]. (31,43-45) For
example, C glabrata and C krusei have been
implicated in VVC in women with HIV and
neutropenic patients taking sustained
fluconazole therapy, and these species have
been associated with treatment failures. (31)
The emergence of other, less common strains
such as C lambica and C lusitaniae-which are
inherently resistant to fluconazole-has been
noted with empiric fluconazole use in
neutropenic patients. (46)

SIDE EFFECTS

Both topical and oral azoles are generally well-
tolerated. The most common side effects of
topical treatment are headache and/or abdominal
cramps (0.2% for both) and local burning,
itching, or discomfort (0.9% to 6%)-rates
similar to those often reported in patients
receiving placebo. (47) Adverse effects reported
most often with oral therapy are gastrointestinal
(GI) symptoms in 5% to 12.5% of patients. (47)

Potentially more problematic adverse effects
of oral therapy include isolated reports of
angioedema and anaphylaxis. (48,49)
Hepatotoxicity, although rare, has been reported
with ketoconazole therapy. (50) A higher
incidence of liver function abnormalities has
also been noted with oral fluconazole as
compared with a topical agent. (51) A recent
report of congenital abnormalities in children of
women taking multiple fluconazole doses
during pregnancy raises concern about
teratogenic effects. (52)

Clinically significant drug interactions can
occur when certain oral azoles are taken with
other medications [Table 5]. Serious
arrhythmias--including torsades des pointes--
have occurred in patients taking oral azoles
together with nonsedating antihistamines (eg,
astemizole and terfenadine); concurrent therapy
with these agents should be avoided. Increased
levels of therapeutic hormones, cyclosporine,
anticoagulants, anticonvulsants, oral
hypoglycemic agents, and theophylline can
occur with concomitant oral antifungal use, but
whether single-dose oral azoles can cause
significant drug interactions with these agents is
undocumented. Based on these factors, single-
dose topical therapy may be preferable for
routine treatment of episodic VVC.

SPECIAL CONSIDERATIONS

Chronic Recurrent Infection

Approximately 5% of women have chronic
recurrent VVC, which is generally defined as
four or more symptomatic episodes in 1 year
that are confirmed microscopically or with
cultures. (6,7) Causal factors usually cannot be
identified, but may involve colonization of the
oral, Gl, and genital tracts and the presence of



azole-resistant strains of C albicans or
nonalbicans Candida species. Associated risks
for recurrence include underlying illnesses (eg,
HIV, diabetes). Use of chemotherapy or
immunosuppressive therapy following
transplantations also increases the risk of
recurrences. Other contributing factors are
similar to those noted for women with
infrequent episodic candidiasis. Patients with
recurrent infections must be evaluated by a
physician and have the diagnosis confirmed
microscopically and/or with cultures. In addition
to other causative organisms, alternative
diagnoses should be considered [Table 6].

Therapy should be individualized, and often
involves trial and error. One approach is to treat
the acute episode with a topical or oral agent
until symptoms resolve, which may take 6 to 14
days, followed by maintenance therapy. Both
intermittent and long-term continuous
maintenance therapy may be beneficial,
although the benefit may cease when treatment
stops. Recurrence rates have been shown to
decrease by 50% with intermittent therapy and
by about 95% with daily maintenance therapy.
Further, daily ketoconazole (100 mg/d for 6
months) was more effective for maintenance
than monthly fluconazole, but 50% to 60% of
ketoconazole patients have recurrences with
cessation of treatment. (53,54) Weekly
maintenance therapy with tioconazole for 6
weeks has been used successfully; boric acid
douches and suppositories at 600 mg/d bid for
14 days and gentian violet have also been used.
(55)

The issues of compliance and the increased
potential for side effects and drug interactions
with pro- longed oral antifungal regimens are
important considerations in choosing chronic
therapy. Patients are more likely to comply with
once-weekly regimens than with those requiring
more frequent dosing.

Whether sexual partners of women with
recurrent infections need treatment is
controversial. For example, recurrence rates at 6
months have been reported as 65% and 71%
among women whose sexual partners did and
did not receive treatment, respectively, and
recurrence rates at 1 year were 85% and 82%.

(56) Despite the lack of conclusive data, treating
the sexual partner may prevent colonization of
the penile skin and subsequent prostatic
involvement.

Pregnancy
The incidence of candidiasis during pregnancy
may be twice that in nonpregnant women, (33)
and is highest during the third trimester. The
increased hormone levels affect the glycogen
content and normal flora, making the vaginal
environment more conducive to Candida
growth. Additionally, approximately 2% to 5%
of women develop diabetes during pregnancy,
further increasing their risk for candidiasis. (57)
Pregnant women presenting with VVVC can
be safely treated with topical agents after the
first trimester. (58) Because of concern about
fetal complications, pregnant women should not
receive oral antifungal agents. In a retrospective
UK study of 289 women given oral fluconazole
during the months before or during pregnancy,
no serious adverse effects were noted. (59)
Recently, however, several cases of congenital
abnormalities were reported in children of
women who had received oral fluconazole
during pregnancy-two of whom used daily
chronic therapy throughout pregnancy. (52-60)

Oral Contraceptives

OCs with a high estrogen content (75 to 150 ug)
have been implicated in increasing vaginal
Candida colonization rates. The changes in the
vaginal milieu are similar to those that occur
during pregnancy. In one report61 the number
of culture-positive infections doubled (18% vs
32%) in patients taking high-dose estrogen OCs.
The progestin content may also playa role in
increasing candidiasis risk. (62) With the newer
low-dose OCs, however, this association has
been significantly reduced.

Treatment of VVVC in OC users is similar to
that for nonusers, although longer-term therapy
may be required. Because low-dose OCs are
unlikely to con- tribute to candidal infection,
discontinuation of OCs is not necessary for
successful treatment. However, some anecdotal
reports indicate that cessation of OC use
occasionally resolves the infection in frustrating
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cases. A growing body of evidence suggests that
oral azole use in women taking OCs may
increase the areas under the concentration-time
curves of synthetic estrogen and progestin. (62)
Although these alterations in hormone levels
may not interfere with contraceptive efficacy,
the clinical significance in terms of potential
spotting and OC compliance is unknown.

Diabetes

Diabetes is a predisposing factor for VVC.
Symptomatic infections are associated with
poorly controlled diabetes, but most diabetic
women do not have recurrent infections. (4)
Hyperglycemia may impair several mechanisms
of humoral host defense, including neutrophil
adhesion, chemotaxis, and phagocytosis. In
addition, vaginal epithelial cells have been
found to bind C albicans with greater propensity
in diabetics as compared with nondiabetics.
(63,64)

Glucose control is important in managing
diabetic women with VVVC. Short courses of
topical agents are the standard therapy. Oral
agents are usually reserved for prophylaxis or
treatment of systemic fungal infection, as they
may interact with oral hypoglycemic drugs. The
metabolic pathway of oral azoles involves the
cytochrome P-450 enzyme system--the same
system that metabolizes tolbutamide, glipizide,
glyburide, and other hypoglycemic sulfonylurea
agents. Concurrent administration may lead to
increased activity of some sulfonylureas and
hypoglycemia; specifically, both oral
fluconazole and itraconazole have been
associated with increased blood levels of
sulfonylureas resulting in hypoglycemia, (65-
72) and ketoconazole has been shown to
decrease tolbutamide clearance, leading to
increased circulating tolbutamide levels and
ultimate hypoglycemia. (70,73-76)

Altered Immune States

Patients taking antibiotics, postoperative
patients, and those who are immunosuppressed
owing to anticancer or transplant therapy or
HIV are at increased risk for symptomatic VVC.
Their normal defense mechanisms may be
diminished, and changes in the vaginal flora

may enhance Candida proliferation. Patients
undergoing surgery often receive broad-
spectrum antibiotics pre- or postoperatively;
antibiotic use is known to raise Candida
colonization in the vagina from a baseline of
10% to 30%. (77) Antimicrobials that suppress
the normal protective vaginal lactobacilli (eg,
penicillins, cephalosporins, tetracyclines) may
be more likely to predispose to candidiasis than
those that are relatively inactive at an acidic pH
(eg, sulfonamides, erythromycin,
metronidazole).

In general, patients taking antibiotics who
develop symptoms of vulvovaginitis should
have the diagnosis confirmed and receive
treatment with single-dose topical or oral
therapy. On the other hand, patients receiving
long-term antibiotic therapy (eg, a tetracycline
derivative for dermatologic acne) have a
threefold increase in the rate of VVC. The
physician who prescribes the antibiotic usually
also prescribes short courses of antifungal
therapy, and the patient consults a gynecologist
only if the infection persists. In these cases, it is
important to deter- mine the causative
organism(s) and possible reasons for
persistence. If C albicans is confirmed, weekly
or biweekly suppressive doses of an antifungal
agent may be indicated if antibiotic therapy is to
be continued.

The risk of candidiasis also increases in
immunosuppressed patients because of
cytotoxic chemotherapy or HIV infection. The
duration of risk is directly related to the duration
of neutropenia. Organ transplant patients often
receive long-term steroid therapy, which also
predisposes to candidiasis. Liver transplant
patients typically have a high rate of serious
systemic Candida infections, and routinely
receive suppressive oral antifungal agents. Use
of these drugs in a liver transplant patient with
VVC but no systemic infection is inadvisable,
though, because ketoconazole, fluconazole, and
itraconazole can increase cyclosporine levels,
leading to excessive immunosuppression or
toxic side effects. (78) Furthermore, fluconazole
prophylaxis in bone-marrow transplant patients
increased the infection rate with C krusei. (79)
Oral antimycotics should also be avoided in



granulocytopenic patients because of potential
dissemination of resistant species from the Gl
tract. VVC in these patients should be treated
with short courses of topical therapy. Prolonged
topical therapy is appropriate for VVC patients
on long-term steroid regimens and those who
are immunocompromised.

PATIENT CONSIDERATIONS
In addition to the physical discomforts of VVC,
many patients feel embarrassed about their
illness and some may become depressed. Those
with recurrent disease may even have associated
sexual and marital problems. The increased time
and costs of repeated medical visits can impose
psychological and financial burdens as well.
Physicians must take these factors into account,
and provide counseling and assurance that VVC
can be cured or at least controlled. Single-
application therapies may decrease patient
inconvenience and thus enhance compliance.
Patients must understand the terminology
involved. If a language or cultural barrier exists,

other methods of communication must be used-
such as asking the patient to point to the area
that bothers her. Furthermore, to increase
compliance, patients should participate in
choosing a therapy and should be informed of
possible side effects and drug interactions. It
may also be useful to warn against any possibly
harmful nontraditional alternatives involving
use of strong herbal preparations or radical
diets.

CONCLUSION

Many effective topical and oral treatments are
available for VVC, all with demonstrated
efficacy. This allows for flexibility with regard
to issues such as potential adverse effects, drug
interactions, safety in pregnancy, drug
resistance, pathogen shift, and patient
acceptance/compliance. In terms of each of
these concerns, single-dose, long-acting topical
agents offer an ideal choice for initial acute
VVC therapy.



TABLES & FIGURES

Figure 1. Diagnostic evaluation of a patient with symptomatic vaginitis.”
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Figure 2. (A) Mean fluconazole concentration in
plasma and vaginal secretions after a single oral
dose (150 mg).*

(B) Mean tioconazole concentration in vaginal
secretions after a single 300-mg dose of vaginal
ointment (6.5%).%
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Table 1. Differential Diagnosis of Vaginal Infections

Syndrome
Diagnostic Criteria  Normal Bacterial Vaginosis Candidiasis Trichomoniasis
Vaginal pH 3842 =45 4.5 (usually) =45
Discharge White, clear, Thin, homogenaous, White, curdy, “cottage Yellow, green,
flocculent white, grey, adherent, chease™like, frathy, adhanent,
often increasad sometimes increased incraased
Amine odor Absent Present (fishy) Absent Present (fishy)
(KOH “whiff" test) (nat always)
Microscopic Lactobacilli Clue cells, cocooid Mycelia, budding yeast, Trichomonad
bacteria, no WBCs pseudohyphas with WBCs =10 hpf
KOH prep
Main patient Mone Discharge, bad odor, Itching/buming, discharge Frothy discharge,
complaints itching may be present bad odor, pruritus

KOH = polassium hydrowside: WEBCs = white blood ceills




Table 2. Drug Formulations/Dosages for Treating VVC?2

Agent Formulation Dosage
Topical
Polyene
Nystatin 100,000-U vaginal tablet 100,000 U daily for 14 d
imidazole
Clotrimazole* 1% cream 5 g daily for 7-14 days
100-mg vaginal tablet 100 mg daily for 7 d
200—mg vaginal tablet 200 mg daily for 3 d
500—mg vaginal tablet 500 mg in one dose
Miconazole* 2% cream 5 g daily for 7 d
100—mg vaginal suppository 100 mg daily for 7 d
200-mg vaginal suppository 200 mg daily for3d
Butaconazole* 2% cream 5 gdaily for3d
Tioconazole 6.5% ointment 4.6 g in one dose
Triazole
Terconazole 0.4% cream 5 g daily for 7 d
0.8% cream 5 g daily for 3d
80-mg vaginal suppository 80 mg daily for 3 d
Oral
Imidazole
Ketoconazole 200—mg tablet 200 mg twice daily for5d
Triazole
Fluconazole 150-mg tablet 150 mg daily in one dose
ltraconazole 100—mg capsule 100 mg daily for3d
*Available OTC. -
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Agent Tested Dosage Used
Fluconazole 150 mgqd x 1
Ketoconazole 200mgqiZh x5
Clotimazole 1M00mgadx7
200 mgodx 3
Miconazole 1200 mgogd x 1
Terconazole 40 mgqd x 3
Tiooconazole A0omgadxi

Mo Pts Short-term
474 T-98
72 a2
176 72
161 B
50 o6
115 21
117 a7

Eradication Rates Reporied (%)

Mo Pis Long-term
456 6377

74 77
165 af
145 62

S50 He
114 a9
116 ]

Table 4. Observed Resistance to Azole Antifungals?744.45

Organism Antifungal Agent Patient Population Observations
C krusei Fluconazole Bone marrow transplant | Increased colonization and in-
recipient; neutropenic patients; vasive disease following long-term
persistent vaginitis prophylaxis or treatment.
Decreased in vitro activity values
reported in some cases
C glabrata Fluconazole Urinary tract infection; In vitro resistance detected in these
chronic vaginal candidiasis clinical failures
Ketoconazole In vitro resistance suggested
C albicans Fluconazole AIDS, oropharyngeal or Several studies show correlation
esophageal candidiasis with low in vitro activity and clinical
resistance
Ketoconazole Patients with chronic conditions Resistance well documented
(eg, mucocutaneous candidiasis)  following long-term therapy
C tropicalis Ketoconazole; other Various clinical situations Conflicting results; apparent clinical
imidazoles resistance in recurrent vaginitis
cases
Saccharomyces Fluconazole; short courses  Recurrent vulvovaginitis Elevated MICs and clinical failure
cerevisiae other azoles with fluconazole, clotrimazole,

ketoconazole. Maintenance
required; postinfection with
C glabrata in some patients

MIC = minimum inhibitory concentratior.

11



Table 5. Drug Interactions With Oral Azoles*

Drug Effect When Taken With Azoles

Antacids Decreased azola levels

Anticoagulants Increased anticoagulant levels

{eoumarin and indanedione dervatives)

Astemizole Amhythmia, including forsadies das poinfes

Carbamazeping Decreased itraconazole lavels

Cimetidine Increased itraconazole levels: decreased ketoconazole levels

Cyclosparing Increased cyclosporing levels

Driganin Increased digoxin levels

Hydrochiorothiazide Increased terconazole levels

Histarnine H,—receptor antagonists Dacreased absorption of iraconazole and ketoconazole

Hypoghscamics (oral) Increased level of hiypoghycemic agent

Isoniazid Increased ketoconazole, iraconazole levels

Methwyiprednisolone Increased plasma concentration of methylprednisolone

Omeprazole Decreased absorption of iraconazole and ketoconazole

OCs Decreased contraceptive levels

Phamytain Increased phanytoin levels; decreased iraconazole levels;
increased or decreased ketoconazole levels

Rifarmgin Decreased rifampin and azole kevels

Tedenadine Arrhythimia, including torsades dies pointas

Theophyling With fluconazole, increased kevel of theophylline, with
ketoconazole, increased or decreased level of theophyliine

*Raprnied with pemission from Tobin M=

Table 6. Differential Diagnosis of

Recurrent YVC

Yeast

Bacterial vaginosis

Trichomonas vaginitis

Allergic or hypersensitivity vulvitis

Physiologic discharge

Cyclic vulvitis

Vulvar vestibulitis

Dysesthetic vulvodynia

Cther STDs—gonorrhea, chlamydia, human
papillomaviris

Lichen sclerosis, hypertrophic dystrophy




REFERENCES

1. Weisberg M. Considerations in therapy for
vulvovaginal candidiasis: when and whom to
treat. In: Sobel JD, ed. Clinical Perspectives:
Terconazole, an Advance in Vulvovaginal
Candidiasis Therapy. New York: McGraw-Hill;
1988:1-8.

2. Centers for Disease Control. Non-reported
sexually transmitted diseases. MMWR.
1979;28:61.

3. Odds FC. Candida and Candidosis.
Baltimore: University Park Press; 1979:104-
110.

4. Odds FC. Candidosis of the genitalia. In:
Odds FC, ed. Candida and Candidosis, 2nd ed.
London: Balliere Tindall; 1988:124.

5. Berg AO, Heidrich FE, Finn SD, et al.
Establishing the cause of genitourinary
symptoms in women in a family practice:
comparison of clinical examination and
comprehensive microbiology. JAMA.
1984;251:620--625.

6. Hurley R. Recurrent Candida infection. Clin
Obstet Gynecol. 1981;8:209-214.

7. Sobel ill. Pathogenesis and treatment of
recurrent vulvovaginal infection. Clin Infect
Dis. 1992; 14(suppl 1): S148-S153.

8. Horowitz BJ. Mycotic vulvovaginitis: a broad
overview. Am J Obstet Gynecol. 1991 ;165(4 Pt
2):1188-1192.

9. Drake TE, Maibach HI. Candida and
candidiasis: cultural conditions, epidemiology,
and pathogenesis. Postgrad Med. 1973;53:83-
87.

10. Hurley R. Trends in candidal vaginitis.
Postgrad Med. 1977;55:645-647.

11. Morton RS, Rashid S. Candidal vaginitis:
natural history , predisposing factors and

prevention. Proc R Soc Med. 1977;70(suppl
4):3-12.

12. Fleury FJ. Recurrent candidal
vulvovaginitis. Chemotherapy. 1982;28(suppl
1):4&-54.

13. Horowitz BJ, Edelstein SW, Lippman L.
Candida tropicalis vulvovaginitis. Obstet
Gynecol. 1985;66:229-232.

14. Horowitz BJ, Giaquinta D, Ito S. Evolving
pathogens in vulvovaginal candidiasis:
implications for patient care. J Clin
Phannacol.1992;32:24&-255.

15. Bluestein D, Rutledge C, Lumsden L.
Predicting the occurrence of antibiotic-induced
candidal vaginitis. Fam Pract ResJ.1991;11:319-
326.

16. Oriel ID, Partridge BM, Denny Ml, et al.
Genital yeast infections. BMJ. 1972;4:761-764.

17. Elegbe IA, Botu M. A preliminary study on
dressing pat- terns and incidence of candidiasis.
Am J Public Health. 1982;72:176-177.

18. Elegbe IA, Elegbe I. Quantitative
relationships of Candida albicans infections and
dressing patterns in Nigerian women. Am J
Public Health. 1983;73:450-452.

19. Heidrich FE, Berg AO, Bergman II.
Clothing factors and vaginitis. J Fam Pract.
1984;19:491-494.

20. Sobel JD. Vulvovaginal candidiasis. In:
Pastorek JG, ed. Obstetric and Gynecologic
Infectious Disease. New York: Raven Press,
Ltd; 1994:523-536.

21. Reed BD, Huck W, Zazove P.
Differentiation of Gardnerella vaginalis,
Candida albicans, and Trichomonas vaginalis
infections of the vagina. J Fam Pract. 1989;
28:673-680.

13



22. Tobin MI. Vulvovaginal candidiasis: topical
vs oral therapy. Am Fam Phys. 1995;51: 1715-
1720.

23. Corson SL, Kapikian RR, Nehring R.
Terconazole and miconazole cream for treating
vulvovaginal candidiasis. A comparison. J
Reprod Med. 1991 ;36:561-567.

24. Report of an International Multicentre Trial.
A comparison of single-dose oral fluconazole
with 3-day intravaginal clotrimazole in the
treatment of vaginal candidiasis. Br J Obstet
Gynaecol.1989;96:226-232.

25. van Heusden AM, Merkus HM, Corbeij RS,
et al. Single-dose oral fluconazole versus single-
dose topical miconazole for the treatment of
acute vulvovaginal candidosis. Acta Obstet
Gynecol Scand. 1990;69:417-422.

26. Kutzer E, Oittner R, Leodolter S, et al. A
comparison of fluconazole and ketoconazole in
the oral treatment of vaginal candidiasis: report
of a double-blind multlcentre trial. Eur J Obstet
Gynecol Reprod Bioi. 1988;29:305-313.

27. Sobel JD, Brooker D, Stein GE, et al. Single
oral dose fluconazole compared with
conventional clotrimazole topical therapy of
Candida vaginitis. Am J Obstet Gynecol.
1995;172:1263-1268.

28. Clark C, Cooper CL, Gordon SF, et al. A
multicenter comparison of one-dose tioconazole
ointment with three-dose terconazole cream in
vulvovaginal candidiasis. J Women's Health.
1993;2:189-196.

29. Rinaldi MG. The microbiology of
terconazole: results of in vitro studies. In: Sobel
JD, ed. Clinical Perspectives: Terconazole, An
Advance in Vulvovaginal Candidiasis Therapy.
New York: BMI/McGraw Hill; 1988:55-64.

30. Pawlik B, Liber Z, Warzynska R. Diagnostic
and clinical characteristics of mycotic vaginitis
caused by Candida glabrata (Torulopsis

glabrata). Med Dosw Mikrobiol. 1989;41:206-
214.

31. Odds FC. Resistance of yeasts to azole-
derivative antifungals. J Antimicrob Chemother.
1993;31:463-471.

32. Phillips RJ, Watson SA, McKay FF. An
open multicentre study of the efficacy and
safety of a single dose of fluconazole 150 mg in
the treatment of vaginal candidiasis in general
practice. Br J Clin Pract. 1990;44:219-222.

33. Slavin MB, Benrubi GlI, Parker R, et al.
Single dose oral fluconazole vs intravaginal
terconazole in treatment of Candida vaginitis.
Comparison and pilot study. J Fla Med Assoc.
1992;79:693-696.

34. Masterton G, Henderson IN, Napier IR, et
al. Vaginal candidosis. BMJ. 1976;1:712-713
(letter).

35. Ritter W. Pharmacokinetic fundamentals of
vaginal treatment with clotrimazole. Am J
Obstet Gynecol. 1985;152:945-947.

36. Jones RN, Bale MI, Hoban D, et al. In vitro
antimicrobial activity of tioconazole and its
concentrations in vaginal fluids following
topical (\Vagistat-1 6.5% ) application. Diagn
MicrobiolinfectDis. 1993;17:45-51.

37. Houang ET, Chappatte 0, Byrne D, et al.
Fluconazole levels in plasma and vaginal
secretions of patients after a 150-milligram
single oral dose and rate of eradication of
infection in vaginal candidiasis. Antimicrob
Agents Chemother. 1990;34:909-910.

38. Dinsmore WW , Granger SE. An open study
to assess the acceptability and effectiveness of
miconazole 1200 mg single ovule in the
treatment of acute vaginal candidosis. Br J Clin
Pract. 1989;43:238-241.

39. Odds FC, MacDonald F. Persistence of

miconazole in vaginal secretions after single
applications of the antifungal: implications for

14



the treatment of vaginal candidosis. Br J Vener
Dis. 1981;57:400-401.

40. Loendersloot EW, Goormans E, Wiesenhaan
PE, et al. Efficacy and tolerability of single-dose
versus six-day treatment of candidal
vulvovaginitis with vaginal tablets of
clotrimazole. Am J Obstet Gynecol.
1985;152:953-955.

41. Stein GE, Gurwith D, Mummaw N, et al.
Single-dose tioconazole compared to 3-day
clotrimazole treatment in vulvovaginal
candidiasis. Antimicrob Agents Chemother .
1986;29:969-971.

42. Galgiani IN. Susceptibility testing of fungi:
current status of the standardized process.
Antimicrob Agents Chemother. 1993;37:2517-
2521.

43. Merkus JM. Treatment of vaginal
candidiasis: orally or vaginally? J Am Acad
Dermatol. 1990; 23(3 Pt 2):568-572.

44. Demuri GP, Hostetter, MK. Resistance to
antifungal agents. Pediatr Clin North Am.
1995;42:665-685.

45. Sobel ill, Vasquez J, Lynch M, et al.
Vaginitis due to Saccharomyces cerevisiae:
epidemiology, clinical aspects and therapy. Clin
Infect Dis. 1993;16:93-99.

46. Del Palacio A. Fungal skin and soft tissue
infections. Curr Opin Infect Dis. 1992;5:687-
694.

47. Reef SE, Levine WC, McNeil MM, et al.
Treatment options for vulvovaginal candidiasis,
1993. Clin Infect Dis. 1995;20(suppl 1):S80-
S90.

48. Abbott M, Hughes DL, Patel R, et al.
Angioedema after fluconazole. Lancet.
1991;338:633 (Letter).

49. Neuhaus G, Pavic N, Pletscher M.
Anaphylactic reaction after oral fluconazole.
BMJ. 1991;302:1341 (Letter).

50. Lewis JH, Zimmerman HJ, Benson GD, et
al. Hepatic injury associated with ketoconazole
therapy: analysis of 33 cases. Gastroenterology.
1984,86:503-513.

51. Hay RJ. Risk/benefit ratio of modern
antifungal therapy: focus on hepatic reactions. J
Am Acad Dermatol. 1993;29(suppl):S50-S54.

52. Lee B, Feinberg M, Abraham J, Murthy A.

Congenital malformations in an infant born to a
woman treated with fluconazole. Pediatr Infect
Dis. 1992;11:1062-1064.

53. Sobel ill. Recurrent vulvovaginal
candidiasis. A prospective study of the efficacy
of maintenance ketoconazole therapy. NEJM.
1986;4:1455-1458.

54. Sobel JD. Pathogenesis and treatment of
recurrent vulvovaginal candidiasis. Clin Infect
Dis. 1992;(suppl 1):S148-S153.

55. Thai L, Hart LL. Boric acid vaginal
suppositories. Ann Pharmacother.
1993;27:1355-1357.

56. Fong IW. The value of treating the sexual
partners of women with recurrent vaginal
candidiasis with ketoconazole. Genitourin Med.
1992:68:174-176.

57. Gabbe S, Niebyl J, Simpson JL, eds.
Obstetrics: Normal and Problem Pregnancy, 2nd
ed. New York: Churchill Livingstone;
1991:1097.

58. Nixon SA. Vulvovaginitis: the role of
patient compliance in treatment success. Am J
Obstet Gynecol. 1991:165(4 Pt 2):1188-1192.

59. Inman W, Pearce G, Wilton L. Safety of
fluconazole in the treatment of vaginal
candidiasis: a prescription-event monitoring
study, with special reference to the outcome of

15



pregnancy. Eur J Clin Pharmacol. 1994;46:115-
118.

60. Pursley TJ, Blomquist IK, Abraham J, et al.
Fluconazole- induced congenital anomalies in
three infants. Clin Infect Dis. 1996;22:336-340.

61. Oriel JD, Partridge BM, Denny MJ, et al.
Genital yeast infections. BMJ. 1972;4:761-764.

62. Spellacy WN, Zaias N, Buhi WC, et al.
Vaginal yeast . growth and contraceptive
practices. Obstet Gynecol. 1971;38:343-349.

63. Rurangirwa A, Pierard-Faranchimont C,
Pierard GE. Growth of Candida albicans on the
stratum corneum of diabetic and non-diabetic
patients. Mycoses. 1990;33:253-255.

64. Hostetter MK. Handicaps to host defense.
Effects on hyperglycemia on C3 and Candida
albicans. Diabetes. 1990;39:271-275.

65. Fournier JP, Schneider S, Martinez P, et al.
Hypoglycemic coma in a patient treated with
glipizide and fluconazole: a possible
interaction? Therapie. 1992;47:446-447 (Letter).

66. Fluconazole. Fluconazole package insert.
Pfizer Pharmaceuticals Inc, Parsippany, NJ,
1994,

67. Glipizide. Glucotrol XL package insert.
Pfizer Pharmaceuticals, New York, NY, 1995.

68. Rowe BR, Thorpe J, Barnett A. Safety of
fluconazole in women taking oral hypoglycemic
agents. Lancet. 1992;339:255-256 (Letter).

69. Brodell RT, Elewski BE. Clinical pearl:
systemic antifun- gal drugs and drug
interactions. J Am Acad Dermatol.
1995;33:259-260.

70. Perfect JR, Lindsay MH, Drew RH. Adverse
drug reactions to systemic antifungals.
Prevention and management. Drug Saf
1992;7:323-363.

71. Fluconazol: a position statement by the
Society of Infectious Diseases Pharmacists. Ann
Pharmacother. 1992;26:809-811.

72. Itraconazole package insert. Janssen
Pharmaceutics, Titusville, NJ, 1995.

73. Back ill, Tija JF. Inhibition of tolbutamide
metabolism by substituted imidazole drugs in
vivo: evidence for a structure- activity
relationship. Br J Pharmacol. 1985;85:121-126.

74. Baciewicz AM, Baciewicz FA, Jr.
Ketaconazole and fluconazole drug interactions.
Arch Intern Med. 1993; 153:1970-1976.

75. Krishnaiah YS, Satyanarayana S,
Visweswaram D. Interaction between
tolbutamide and ketoconazole in healthy
subjects. Br J Clin Pharmacol. 1994;37:205-207.

76. Back ill, Stevenson P, Tija JF. Comparative
effects of two antimycotic agents, ketoconazole
and terbinafine on the metabolism of
tolbutamide, ethinyloestradiol, cyclosporin and
ethoxycoumarin by human liver microsomes in
vitro. Br J Clin Pharmacol. 1989;28:166-170.

77. Sobel JD. Candidal vulvovaginitis. Clin
Obstet Gynecol. 1993;36:153-165.

78. Winston DJ. Infections in transplant
recipients. In: Mandell GL, ed. Principles and
Practice of Infectious Diseases. New York:
Churchill Livingstone; 1995:2717-2722.

79. Wingard JR, Merz WG, Rinaldi MG.
Increase in Candida krusei infection among
patients with bone marrow transplantation and
neutropenia treated prophylactically with
fluconazole. NEJM. 1991;325:1274-1277.

16



Sebastian Faro, MD, PhD, is the John M.
Simpson Professor and Chairman of Ob/Gyn,
Rush-Presbyterian-St. Luke's Medical Center,
Chicago. Joseph Apuzzio, MD, is Professor of
Ob/Gyn and Radiology, New Jersey Medical
School, University of Medicine and Dentistry of
New Jersey, Newark. Nancy Bohannon, MD,
FACP, is Associate Professor of Medicine and
Family and Community Medicine, University of
California, San Francisco. Kelly Elliott, MSN,
CNM, is Nurse-Midwife, The Women's Health
Care Group, Overland Park Regional Medical
Center, Kansas. Mark G. Martens, MD, is
Chairman, Department of Ob/Gyn, Hennepin
County Medical Center, and Professor and
Vice-Chairman at the University of Minnesota,
Minneapolis. Susan M. Mou, MD, is Associate
Professor of Ob/Gyn, Kansas University,
Kansas City .Lou Ellen Phillips-Smith, PhD, is
a Microbiology Consultant in Poway,
California. David E. Soper, MD, is Professor
and Director of Benign Gynecology, Medical
University of South Carolina, Charleston. Andy
Strayer, PharmD, is an Assistant Professor,
University of Kansas School of Pharmacy,

17



