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Abstract

 

Recurrent vulvovaginal candidiasis (VVC) is a condition what causes women a great deal of discomfort, inconvenience,
and sometimes has psychological sequelae.

 

1

 

 This condition is notoriously difficult to manage. Conventional
management is generally favoured by medical practitioners. Some practitioners prefer not to offer other options
because of significant possible side-effects and the lack of research supporting alternative treatments.

There are many studies and much available information surrounding uncomplicated VVC, including two
systematic reviews.

 

2,3

 

 In the area of recurrent VVC however, quality conclusive studies are scarce, and recurrent VVC
is featured infrequently in randomised controlled trials (RCTs). Systematic reviews that strongly support a particular
pharmacological method of conventional management of recurrent VVC over another are absent from medical
literature. Recommendations are largely formed on the basis of scanty RCTs and expert opinion. There is even less
conclusive evidence in the area of alternative therapies; yet despite this, anecdotally many practitioners (both
alternative and mainstream) continue to advocate certain treatments in the absence of any reliable cure that can be
confidently prescribed.

As the use of methods other than mainstream medicine becomes more widespread, it is important to be aware of
both conventional and non-conventional management of recurrent vulvovaginal candidiasis. Practitioners need to
ascertain their patient’s preference and treatment history. It is difficult to find comprehensive literature assessing
both approaches. Giving women the most up-to-date and relevant information, and different management options,
is essential in allowing them to make informed decisions. This review critically assesses both mainstream and less
conventional approaches in the management of recurrent VVC.
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Definitions

 

Most studies suggest that uncomplicated vulvovaginal candidiasis
(VVC) affects 75% of women at least once during their life.

 

3–5

 

Recurrent VVC affects up to 5% of premenopausal women.

 

6,7

 

Women with recurrent VVC often self-treat, and vulval
irritation may result from long-term use of vaginal antifungal
treatment. Accurate diagnosis of this condition is essential.
A study by Nyirjesy 

 

et al

 

.

 

3

 

 showed that only 28% of women
who treated themselves for VVC had mycological evidence of
this condition.

There are more than 100 different species of 

 

Candida

 

, and
more than 200 strains. The most common causative organism
for VVC is 

 

Candida albicans.

 

8

 

 Recurrent, chronic and
persistent VVC are terms that are often used interchangeably,
although the presentation, course and management of these
conditions can differ. Recurrent VVC most commonly
occurs in women during their reproductive years, although it
does occasionally occur in the postmenopausal woman, most

commonly those using exogenous oestrogen, or in women
who are immunosuppressed.

 

Recurrent VVC

 

Recurrent VVC is commonly defined as four or more cases
in 12 months or at least three episodes unrelated to antibiotic
cover that occur within one year.

 

3,9

 

 There is generally a period
of remission of symptoms between episodes. Suppression and
maintenance therapy are often recommended for this condition.
Late relapses (after three months) can be treated episodically.
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Chronic or persistent VVC

 

The definition and treatment of chronic VVC remain
controversial. For the purpose of this paper, chronic VVC is
defined as an episode of VVC which does not respond to
conventional antifungal therapy after two weeks. With this
condition, sometimes symptoms are minimal with flare up at
certain periods of time, especially at certain periods of the
menstrual cycle.

A history of vulval itching and burning with premenstrual
exacerbation has been reported. It may be worsened by
courses of systemic antibiotics, and non-specific vulvitis may
be present.

 

10

 

Geller and Nelson

 

8

 

 suggest a test of cure following
treatment to distinguish between recurrent VVC and chronic
or persistent VVC, although this is perhaps questionable
because of colonisation of candidiasis being present in many
asymptomatic women. Prolonged therapy or treatment with
a different agent can be indicated if colonisation persists in
the asymptomatic patient. If vulval irritation results from
long-term use of topical antifungals, an oral preparation may
be more suitable.

 

10

 

Precipitating factors of VVC

 

Many factors have been anecdotally associated with triggering
episodes of VVC. Because of study design limitations, there
is limited or conflicting evidence surrounding these factors.
These include but are not limited to a diet high in sugar;

 

9

 

 use
of sanitary pads; tight-fitting clothing and intrauterine devices.

 

11

 

Factors 

 

likely

 

 to be implicated in VVC include broad-spectrum
antibiotics/systemic corticosteroids,

 

7

 

 allergies, especially allergic
rhinitis,

 

12

 

 high-dose oral contraceptives,

 

13

 

 spermicidal creams

 

9

 

and some sexual practices including women receiving oral
sex.

 

14,15

 

 It is uncertain whether these triggering factors are
also significant in recurrent VVC.

 

Causes of recurrent VVC

 

The cause of recurrent VVC is complex and poorly understood.
Host susceptibility factors and vaginal reinfection are currently
thought to be responsible for recurrent VVC.

 

16

 

Fidel and Sobel

 

17

 

 proposed that locally acquired mucosal
immunity as well as cell-mediated immunity mechanisms
may predispose a woman to recurrent VVC. A later work of
Fidel 

 

et al

 

.

 

18

 

 suggests that the presence of symptomatic
infection appears to be more dependent on host factors than
on properties of the organism.

Three theories have been proposed to explain recurrent VVC.

 

Intestinal reservoir

 

Intestinal reservoir theory has been largely refuted by trials
which have shown that there is no difference between
subjects and controls in the amount of yeast being harboured
in the intestinal tract.

 

19

 

 O’Conner and Sobel

 

20

 

 found that

despite recurrences after long-term treatment with ketoconazole,
negative rectal cultures for yeast were present. Spinillo 

 

et al

 

.

 

21

 

concluded that intestinal reservoirs of 

 

Candida

 

 were an
important source for re-infection in recurrent VVC. In this
study, the rate of relapse was not influenced by the treatment
of 

 

Candida

 

 colonisation of the female intestinal tract. The
recurrence rate after treatment in the couples in which the
man harboured yeast (oral cavity, penile coronal sulcus,
seminal fluid) was significantly lower than that recorded in
the couples without sexual partner involvement. Subsequently,
a systematic review from an interdisciplinary and environmental
medical point of view was undertaken and failed to reach
conclusions about the pathogenetic significance of intestinal

 

Candida

 

 colonisation.

 

22

 

 Thus, the role of intestinal colonisation
in recurrent VVC remains contradictory.

 

Sexual transmission

 

There is some conflicting evidence around treatment of the
male partner in recurrent VVC. One study found partner
treatment to be helpful in reducing recurrences.

 

2

 

 However,
an earlier study by O’Conner and Sobel

 

20

 

 found that 80%
of women with recurrent VVC have partners with either
no concurrent infection or 

 

Candida

 

 of a different species.
Fong

 

23

 

 found that treatment of the male sexual partner had
no effect on recurrence rates of VVC for the woman. An
inconsistency in this study was that the male partner was
treated with 200 mg ketoconazole for five days, and the
woman treated with 400 mg ketoconazole for seven days.
It is unclear why the male partner received the lower dose,
and whether the same dose would have altered results. A
double-blind randomised controlled trial (RCT) by Bisschop

 

et al

 

.

 

24

 

 showed no differences in recurrences between women
whose partners had been treated with an oral azole and those
whose partners were untreated. A possible weakness of this
study was the definition of recurrences, which was the
number of ‘cured women’ after three weeks. This cure was
mycological and not symptomatic. As many women are
asymptomatic carriers of candidiasis, this definition may not
have been helpful when assessing recurrent VVC.

Reed 

 

et al

 

.

 

25

 

 concluded that sexual behaviours, rather than
the presence of 

 

Candida

 

 species at various body locations of
the male partner, are associated with recurrences of 

 

C. albicans

 

vulvovaginitis. Cultures taken from various bodily parts of
both the men and the women did not predict recurrence.
They found that, in their study of 148 women and their male
partners, female factors associated with recurrence included
recent masturbating with saliva and cunnilingus. Male factors
associated with recurrences in the woman included history of
the male masturbating with saliva in the previous month and
lower age at first intercourse.

Another possibility for the association between sexual
intercourse and recurrent VVC has been proposed. White
and Drake

 

26

 

 suggest that epithelial damage caused by sexual
intercourse may predispose a woman to VVC. Extra lubrication
for women with recurrent VVC is advised, as is unhurried
intercourse to reduce vaginal damage and possible recurrence
of VVC.
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Expert consensus is that sexual transmission is not
responsible for recurrent VVC, and partner treatment is not
recommended unless symptoms are present.

 

13

 

Infection relapse

 

Sobel

 

4

 

 found that the same candidal strains were found in
sequential episodes of candidiasis, supporting the relapse
theory. The DNA of 

 

Candida 

 

found from vaginal cultures of
women with recurrent VVC was examined in a study by
Tasic 

 

et al

 

.,

 

27

 

 and identical strains were found in 86% of
cases. This suggested that colonisation can persist for some
time. This study certainly gives credence to infection relapse
rather than reinfection.

 

Assessment

 

Signs and symptoms

 

Vulval itching/soreness; vaginal fissuring and oedema;
white/cheese-like/watery/purulent discharge; erythema of the
vagina and vulva that may extend to the labia majora and
perineum; satellite lesions may be present. Additionally,
vaginal discharge, dyspareunia and dysuria may be present.

 

11

 

Diagnosis

 

Differential diagnosis

 

It is important to rule out the following conditions: bacterial
vaginosis, trichomoniasis, vulval or vaginal dermatitis, genital
herpes, lichen schlerosis, pediculosis pubis, scabies, bartholinitis,
urinary tract infection and vestibulitis.

 

6,7,28

 

History: practitioner should ascertain:
• Relevant medical history including allergies and

allergic rhinitis

 

12,29–31

 

• Description of any discharge and/or symptoms
• Methods previously used to manage this condition

and/or allergies
• Compliance with antifungal treatment following episode

of recurrence of VVC

 

9

 

• History of antibiotic treatment

 

4,7,32

 

• Contraceptive methods

 

7,9,13

 

• Sexual practices

 

14,15

 

• Emotional and/or psychosexual sequelae

 

Examination

 

A speculum examination of the vaginal walls and cervix should
be performed. Diagrammatic representation and patient’s
indication of the affected area is helpful, documenting:

• Description of any vaginal discharge
• Fissures, redness, oedema, excoriation, discrete lesions,
• Other features such as pigmentation, ulceration, thickening,

labial fusion, white skin
• Abnormalities including lice, visible warts, skin tags

• The presence of female genital mutilation
• Urethral tenderness or swelling of Bartholin’s glands
• Any other dermatological abnormalities appearing on

other parts of the body including trunk, neck, axillae,
wrist, mouth and hands.

 

Investigations

 

• Exclude sexually transmissible infections in those at risk

 

10,33

 

• Culture and speciation for candidiasis
• Exclude pregnancy

 

5,32

 

• Exclude diabetes

 

4,9

 

• Exclude iron deficiency anaemia

 

10

 

Conventional management

 

Care of the vulva

 

It is generally recommended for women to avoid excessive
washing of the vulval area, and to avoid potential irritants
such as perfumed soaps, bubble baths, powders or vaginal
sprays. Synthetic underwear, pantyhose and tight-fitting
pants may lead to sweating and should be avoided
(good practice).

 

Pharmacological management

 

Many experts in this area concur that inducing clinical
remission followed by up to six months maintenance
treatment is advised.

 

6,34–37

 

 Sobel 

 

et al

 

.

 

37

 

 performed a
randomised controlled double-blind multicentre trial for
the management of recurrent VVC. Clinical remission was
induced in 387 women by giving three 150 mg doses of
fluconazole at 72-h intervals then randomising women to
receive either 150 mg fluconazole weekly or placebo for six
months. This study showed that weekly fluconazole was
effective in reducing clinical recurrence.

Patient preference, as well as practical and financial
considerations, should be taken into account before
recommending a particular regimen. Psychological/psychosexual
issues should be addressed.

No statistical differences were found between effectiveness
of oral and intravaginal treatment for candidiasis,

 

38

 

 although
women generally prefer oral treatment despite the increased
cost and potentially more serious systemic side-effects.
Women also tend to prefer symptomatic treatment rather
than prophylactic, although fewer recurrences occur with
prophylactic treatment.

 

19

 

Timing of prophylactic doses

 

There is divided opinion regarding the most likely time
during the menstrual cycle that a woman is most likely to
develop VVC. Clinical evidence is thus far contradictory
about this point: one author suggests that vaginal flora
becomes less stable around menses, thus making a woman
more susceptible to VVC.

 

39

 

 It has also been proposed that
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during the luteal phase of menstruation (ie from day 20),
when oestrogen and progesterone are elevated, women are
more susceptible.

 

40

 

 Another theory proposes that after day
14, a woman is most likely to have VVC.

 

41

 

 One study treated
women on day 6 of menstruation,

 

42

 

 while another treated
women postmenstrually.

 

43

 

 Management may depend on
the individual woman’s susceptibility at a particular time
of the menstrual cycle, but further studies investigating

the timing of the monthly prophylaxis may result in
improved outcomes.

The use of hydrocortisone 1% cream topically two to
three times daily may also be recommended for itching.
Combination cream clotrimazole 1% and hydrocortisone 1%
30 g is available as S3.

 

10

 

The comparison between pharmacological methods of
management of recurrent VVC is presented in Tables 1 and 2.

Table 1 Comparative table of pharmacological treatment for recurrent vulvovaginal candidiasis (VVC)

Drug (and class) Benefits/advantages Adverse affects/harms/disadvantages

Suppression: Clotrimazole 
(imidazole) 500 mg pessary 
2 times a week for 2 weeks 
+/– clotrimazole 1% 
vaginal cream b.i.d. or 
clotrimazole 200 mg nocte 
6–12 nights

Generally well tolerated 
Inexpensive 
Simple and painless to use 
Approved for use in recurrent 
VVC OTC (S3)

Reduced patient preference/compliance 
Possible local effects eg vaginal burning, 
increased vaginal discharge 
Possible potential to damage to latex 
condoms and diaphragms
More women prefer symptomatic 
treatment than prophylactic

Maintenance: Clotrimazole 
500 mg pessary/weekly

Suppression: Fluconazole 
(triazole) 50 mg orally 
daily or 150 mg orally, 
2–3 doses 3 days apart, 
for 1–2 weeks 

Generally well tolerated 
Approved for use in recurrent 
VVC 
Single-dose available 
OTC (S3)

Expensive 
Systemic side-effects include headache, nausea 
and abdominal pain

Maintenance: 150 mg–300 mg 
weekly for 6 months

Suppression: Nystatin 
(polyene) 
100 000 units/5 g vaginal 
cream (1 applicatorful) or 
100 000 units pessary 
intravaginally, daily for 
suppression

Generally well tolerated 
Inexpensive 
Approved for use in recurrent 
VVC OTC (S3)

Suppression therapy requires daily topical 
administration 
May cause yellow staining on underclothing 
Generally regarded as less effective than azoles

Maintenance: dose as 
above, weekly 

Suppression: Itraconazole 
(triazole) 100 mg daily 
Maintenance: 100–200 mg 
weekly

Some studies show good response 
Approved for use in recurrent 
VVC (S4)

Expensive
Side-effects include dizziness, headache, 
diarrhoea, hepatic effects. LFTs required for 
therapy > 1 month. Rare effects: oedema, heart 
failure. Authority required

Suppression: 
Ketoconazole 100–200 mg 
orally daily

Available on authority for 
deep mycosis where other 
therapies have failed

Side-effects: itch, fatigue, dizziness, somnolence, 
gynaecomastia. 
Need baseline LFTs, then LFTs after 2 weeks, and
then monthly if using for maintenance. 
Ketoconazole adverse effects include hepatotoxicity 
and hypoadrenalism

Suppression: Boric acid 
600 mg in gelatin pessaries 
daily 2 weeks 
Maintenance: 600 mg 
weekly

Some studies show good 
response

Mostly used with resistant C. glabrata. Not 
available commercially in Victoria. Certain 
pharmacies prepare pessaries as required. 
Some skin irritation. Potential systemic toxicity

Flucytosine cream Not available in Victoria. Used for C. glabrata with 
boric acid pessaries in the USA

b.i.d., twice a day; LFT, liver function tests; OTC, over the counter.
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Pharmacological treatment of 

 

Candida 
glabrata

 

 or other 

 

Candida

 

 species

 

Non-albicans species, most commonly 

 

Candida glabrata

 

, are
said to be responsible for up to 33% of recurrent cases of
vulvovaginal candidiasis.

 

6

 

 

 

C. glabrata

 

 is less susceptible to
azole antifungals than 

 

C. albicans.

 

 Most non-albicans species
have higher minimum inhibitory concentrations to azoles
than the albicans species. Most, however, remain susceptible.
Since topical azoles achieve vaginal therapeutic levels in
excess of minimum inhibitory concentrations after local
application, a course of adequate duration of topical antifungals
is recommended, avoiding short courses.

 

13

 

 Fluconazole
resistance has been reported in some case studies, particularly
in systemic cases and in those immunologically suppressed,
and is not recommended as first line treatment.

 

44

 

In clinically resistant infection, boric acid and flucytosine
cream have been shown to be effective.

 

44

 

 Boric acid vaginal
suppositories and flucytosine cream not currently available
commercially in Australia. However, some pharmacies prepare
boric acid suppositories, made up as 600-mg suppositories
(extemporaneously prepared in a gelatin capsule), which can
be given intravaginally daily for ten to 14 days. One study
suggests that although boric acid therapy appears valid, like
many antifungal treatments for recurrent VVC, its efficacy
ceases with suspension of treatment.

 

45

 

 Repeated treatment or
long-term maintenance therapy may be needed.

 

10

 

 Another option
for management is nystatin vaginal pessary 100 000 U/s daily
for 14 days -6 months. There is however, no evidence that
the efficacy of this treatment is superior to boric acid.

 

4,46

 

Non-conventional management

 

A summary of alternative methods of management of
recurrent vulvovaginal candidiasis can be found in Table 3.

 

Complementary and alternative medicines

 

Forty-two per cent of Australians use complementary and
alternative medicines (CAM), and this figure is on the increase.
It will continue to pose a challenge to conventional medicine.
Over half of the users decline to tell their doctor.

 

47

 

 Many women
with recurrent VVC seek alternative solutions when conventional
therapies are unsuccessful. It is in both the patient’s and each
practitioner’s best interest to become familiar with CAM. It
is suggested that establishing whether a patient is or plans to
use different treatments, and establishing referral patterns for
CAM practitioners where requested, will assist with therapies
and approaches to achieve patients’ health-care goals.47

History of allergies

Those with a history of allergies who are unsuccessfully
treated with standard antifungal therapy may respond to
treatment with antihistamines, or to the combination of
antihistamine and antifungal treatment.12,31

Therapeutic vaccination and antibody-mediated 
immunotherapy

Therapeutic vaccination and antibody-mediated immunotherapy
have been emerging as possible alternative approaches to
management of this condition, and further studies may result
in successful alternatives for some patients being available.48

Depot medroxyprogesterone acetate (Depo-Provera™
[DMPA], Pfizer) is not in the category of CAM. However,
as it is a non-conventional method of treating recurrent
VVC, it is included in this section.

It is widely believed that C. albicans proliferates in an
oestrogen-rich environment.7,11 Inducing a slightly atrophic
environment in the vagina provides a less attractive environment
for the Candidal species to proliferate.49 In 1979, a study by

Table 2 Comparative cost of treatment (approximate Australian $)

Drug Weekly maintenance dose
Approximate cost per 

prescription Cost per six months

Clotrimazole 500 mg pessary $13–17 $312–408
Clotrimazole 1% cream (can be used with above) $12–16 $288–384
Fluconazole 150 mg orally $25–30 $600–720
Nystatin 
intravaginally

100 000 units/5 g vaginal cream 
(1 applicatorful) or 100 000 
units pessary

Cream and pessary: 15 doses
$9.50

$15

Itraconazole 100 mg 100 mg (60s) authority 
PBS/RPBS: $345; 
100 mg (28s) $157

$150–250

Boric acid 600 mg (in gelatine capsule) Not available commercially. 
Varies between centres. 
Approx. $30 per 15 capsules

$60 approx.

Prices obtained from MIMS Online (2006), and Schedule of Pharmaceutical Benefits August 2006. Prices vary between different pharmacies.
PBS, pharmaceutical benefits scheme; RPBS, repatriation pharmaceutical benefits scheme.
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Toppozada et al. suggested that those using DMPA had
reduced incidence of candidal vaginal cultures compared
with those not using it, and the incidence of vaginal
candidiasis reduced even further with long-term users.50

The use of DMPA with recurrent VVC has not been
published in an RCT. Dennerstein’s interest in this area
resulted in an observational study that followed a group of
15 women with recurrent VVC who used DMPA for
contraception for up to seven years.51 All were observed for
recurrences of VVC. All but two patients did not have VVC
during the time of treatment. Those that did have clinical
recurrences despite the use of DMPA alone requested to
remain on the drug because they believed it was responsible
for their longest remissions.

This study had many design faults, and the author
himself suggested that it be viewed as a pilot. It involved a
small sample size. There was no control group, and the
treatment differed (three months to seven years), with three
of the women receiving exogenous oestrogen that could have
confounded the results.

Many women would not be comfortable using DMPA for
recurrent VVC, because of concerns about its anti-oestrogenic
effect and side-effects that can include weight gain,
menstrual spotting and irregularity (usually only in the first
few months), amenorrhoea and delay in return to fertility.52

In the early years of its use, there was a concern about bone
density and the use of additional oestrogen was prescribed.
Later studies have found that although the bone density is
reduced in DMPA users,53 some studies suggesting up to a
5% loss over two years in hip and spine,53 this effect is
reversible once the medication is ceased.54 For those not
contemplating conception within the next two years and with
a history of unsuccessful treatments using other conventional
methods, the use of DMPA may be beneficial.

Diet

A consensus statement by clinical experts states that the
role of dietary factors in management of recurrent VVC
is limited.13 They reported cases where patients noticed
that an excess of unrefined sugars caused exacerbation
of symptoms. One study reporting the multivariate analysis
of female factors associated with recurrent VVC found
that the ingestion of two or more servings of (yeast) bread
each day may be implicated.25 This reached statistical
significance (P < 0.05).

Lactobacillus recolonisation

Lactobacillus recolonisation (via yogurt or capsules) shows
potential for alternative treatment of vulvovaginal candidiasis
with little potential for harm. A study of 27 subjects
concluded that vaginal inserts of Lactobacillus acidophillus,
strain NAS (hydrogen peroxide positive) capsules, with or
without oral probiotic capsules, may significantly reduce the
incidence of recurrent VVC.55 Application of these results,
although promising, may be difficult. This regimen requires
women to use the lactobacillus vaginal inserts (+/– oral

probiotics) three times a week. That less than half of the
patients in the treatment arm of the study completed in six
months is not encouraging. Studies have shown that patients
generally prefer oral to intravaginal treatment for VVC, so
compliance may be an issue.38

Another study concluded that a daily ingestion of 125 g
of yoghurt containing lactobacillus decreased both Candida
colonisation and infection.56 Other commercially available
products such as ThreeLac™ claim to be beneficial but no
RCTs are available to validate these claims, and the expense
of such products may be prohibitive. No studies were found
using intravaginal yoghurt, which is a treatment sometimes
recommended to women.

A recent review of probiotics for recurrent VVC
concluded that despite the current limited evidence for the
benefits of probiotics, they can be recommended to women
as the adverse effects are rare.57 The unproven usefulness
needs to be outlined.

Garlic

In vitro studies have shown that garlic has fungistatic
properties at temperatures below 37°C and fungicidal properties
at 37°C.58 Recommended dosing is one clove of garlic wrapped
in unbleached gauze, then crushed just prior to vaginal
insertion, used nocte for six nights. Potential side-effects
include offensive odour. Prolonged topical use can lead to
allergic reactions or chemical burns.59 No studies were found
that examined the use of preparations of odourless garlic,
either oral or intravaginal.

Gentian violet

Gentian violet has been used with less frequency in recent
years, possibly because of the availability of less messy and
more convenient treatments. It is said to possesses antifungal
and antihelmintic activity, as well as bactericidal and
bacteriostatic activities against gram-positive bacteria.60,61

A 1985 study reported the link between gentian violet
and cancer, particularly liver cancer.62 In this study, however,
the rats ingested between 100 mg/kg and 500 mg/kg of
their body weight each week for up to 18 months, thus
its relevance with topical vaginal use of 1% gentian violet
is questionable.

No RCTs were found investigating the use of gentian
violet. Jovanic et al.63 observed patients treated unsuccessfully
with 12 days of gentian violet tampons, but the dilutions
were not specified. Diehl61 suggests that gentian violet is still
effective for vulvovaginal candidiasis, having antifungal and
antibacterial properties. It can, however, irritate the skin and
stain clothing.

Haefner64 described the benefit of the use of gentian
violet with resistant thrush. He suggested 0.25% or 0.5%
aqueous solution applied at home daily, or 1% solution
applied in doctor’s surgery up to three times a week. Geller
and Nelson8 propose that gentian violet affects chitin
production on the yeast’s cell wall and suggest that
application of gentian violet to the vaginal vault and affected
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Table 3 Alternative methods of management of recurrent vulvovaginal candidiasis (RVVC)

Evaluation criteria DMPA Lactobacillus Gentian violet Tea tree oil (TTO)

Rationale for use Candida albicans proliferates in oestrogen-
rich environment.7,11 Reducing the amount of
serum oestrogen and inducing a slightly 
atrophic environment in the vagina should 
provide less attractive environment for the 
candidal species

Lactobacillus acidophilus is able 
to restore the acidic vaginal pH
and encourage growth of 
normal vaginal flora59

Gentian violet affects chitin 
production on the yeast’s 
cell wall8 
Antifungal and 
antibacterial 
actions61

TTO is an excellent antifungal and 
antibacterial herb agent.55 
Terpinen-4-ol is responsible for the 
rupture of fungal cell walls59

Known side-effects
or harms

Not approved for use with RVVC. 
Anti-oestrogenic effect; weight gain; 
menstrual spotting and irregularity 
(usually only in the first few months); 
amenorrhoea; delay in return to 
fertility.52 Possible bone density effects: 
recent studies: the bone density in long 
term users is minimally reduced (5% loss 
over two years with hip and spine)53 but 
this effect is reversible once 
DMPA ceased54

Use  of lactobacillus in products 
such as yoghurt is not 
recommended for those who 
are lactose intolerant

Caution: different strengths 
available 
Skin irritation 
Stains clothing

Anecdotal reports of severe allergic 
reaction 
Allergic dermatitis 
Caution: different strengths and 
preparations are available 
Vaginal irritation

Cost $16 per dose every 3 months Eg ThreeLac™ $65 for 
15 days; yoghurt 
$0.60/day

Not available commercially TTO vaginal cream $16–20/50 g. 
Vaginal pessaries no longer 
available commercially

Method of 
administration

Depomedroxyprogesterone 150 mg i.m. 
12 weekly

250-mg Lactobacillus- 
containing yoghurt daily; oral 
probiotics; unflavoured 
lactobacillus yoghurt applied 
vaginally daily

0.25% or 0.5% aqueous solution 
applied at home daily, or 1% 
solution applied in clinic up to 
3 times a week64 
Gentian violet to the vaginal 
vault and affected areas on the 
labia can be combined with topical 
antifungal cream nocte. Incomplete 
response: treat for 7 days afterwards

1 or 2 drops of TTO placed in gelatin 
capsule and rest of capsule filled with 
calendula oil, vegetable oil or water. Two 
capsules inserted into vagina nocte for 
6 nights. 
A few drops of TTO added to the bath
Intravaginal pessaries and gels 
Tampon dipped in 1 cup of water 
with 5 drops TTO 
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Evaluation criteria Dietary changes Allergy Therapy Garlic Nuva-Ring

Rationale for use A nutritious and healthy diet can assist with 
overall health and immune response 
Oral yeasts may promote the growth of 
systemic candidiasis (although limited 
evidence that this promotes vaginal 
candidiasis) 
Women with poorly controlled diabetes 
mellitis often have recurrent VVC
Anecdotally some patients have 
reported an excess of unrefined sugars 
as a factor in RVVC13

Women who are prone to 
recurrent vulvovaginal 
candidiasis may have deficient 
cell-mediated immunity9 
RVVC is commonly linked to 
allergic rhinitis29

Strong association between 
atopy and RVVC30

Locally acquired mucosal 
immunity is an important host 
defence at the vaginal mucosa; 
changes in local cell- mediated 
immunity mechanism(s) may 
predispose to RVVC17

Allicin, the active form of garlic, has
antimicrobial effects in vitro against 
many fungi59

Nuva-Ring may improve counts of 
normal vaginal flora and increase 
hydrogen peroxide-producing 
lactobacillus

Known side-effects 
or harms

Oral yoghurt may cause gastrointestinal 
disturbance in people with lactose 
intolerance

In one study29 11 patients 
showed no improvement 
and one worsened

Oral garlic: heartburn, nausea, 
diarrhoea, flatulence, bloating 
and offensive body odour
Topical: allergic reactions 
and chemical burns

Not approved for use for RVVC. 
Increase in vaginal wetness, vaginal 
irritation, headache, weight gain, 
nausea, breakthrough bleeding
URTI and sinusitis have been quoted 
as occurring in the studies although they
have been considered not related to ring
use

Cost Variable Variable Fresh: $1 per day. Odourless 
capsules: approx. $16 per 200.

Approx. $25 per month

Method of 
administration

Omit yeast, breads, sugar, alcohol, 
include natural yoghurt; some 
advocate avoiding dairy, nuts 
and dried fruit

Oral/i.m. allergy therapy 
i.m. allergenic extract 
Combination oral/intravaginal 
antifungals with allergy therapy

1 clove of garlic wrapped in 
unbleached gauze crushed prior to 
vaginal insertion t.d.s. for 6 days 
Oral odourless capsules daily
Some advocate adding half 
a cup of white vinegar to the 
bath in addition to garlic use

Continuous: Inserted intravaginally for 
3 weeks with a 1-week break

DMPA, depot medroxyprogesterone acetate; t.d.s., three times a day; URTI, upper respiratory tract infection.

Evaluation criteria DMPA Lactobacillus Gentian violet Tea tree oil (TTO)Table 3 Continued



C. Watson and H. Calabretto

270 © 2007 The Authors
Journal compilation © 2007 The Royal Australian and New Zealand College of Obstetricians and Gynaecologists; 47: 262–272

areas on the labia can be combined with topical antifungal
cream at night. Incomplete response can be treated seven
days afterwards. Difficulties with use include permanent
purple staining on clothing, and some patients develop a
vulvar irritation after application of gentian violet.

A case study describing three cases of complicated VVC
was retrieved.65 In this study, one patient did not respond to
a prolonged course of oral itraconazole in combination with
vaginal and oral nystatin, oral medroxyprogesterone or
intravaginal boric acid. Eradication of C. glabrata was finally
achieved by local application of 1% gentian violet.

Tea tree oil

There have been claims that tea tree oil (TTO) is an
excellent antifungal and antibacterial herb agent.66 Suggested
route of administration is by adding a few drops of TTO to
the bath, or tea tree pessaries. Intravaginal pessaries and gels
are available from health food shops. Anecdotally, severe
vaginal irritation following use of intravaginal TTO has been
reported, although no studies to date have documented this
adverse reaction.

One difficulty of using TTO is that different strengths
and preparations are available. In one study, the oil was
analysed for exact determination of single constituents.67

Terpinen-4-ol and 1,8-cineole were used as positive markers.
There is no guarantee that commercially available products
would meet these standards, although commercially available
TTO products demonstrated similar fungicidal activity to
non-formulated TTO.68 One difficulty with this trial was that
recurrences were analysed on day 21, which may have
omitted later recurrences. In this study, the efficacy of the
TTO was partly determined by the pH of the vaginal fluid.
In a more acidic environment, the efficacy was higher. This
variable could also have confounding effects when using it in
human subjects.

Ernst and Huntley69 conducted a systematic review of TTO
and located four trials. They concluded that there is no compelling
evidence that TTO is efficacious in any dermatological
condition, but that it deserves to be studied more closely in
view of promising findings. They found that adverse
reactions were mainly mild and transient allergic reactions.

Other lifestyle measures: Clothing 
and douches

Although vinegar has been found to be inhibitory against
candidiasis, no RCTs were found for the use of vinegar in
water 1:4 perineal wash-downs. Additionally, vaginal douches
have been found to be harmful and are not recommended.70

The link between clothing and candidiasis remains
controversial. The use of panty liners or pantyhose have been
found to be associated with symptomatic VVC.71 Another
study failed to establish any link between tight-fitting
clothing, synthetic underwear and increased recurrences of
VVC.72 Common sense and comfort would suggest that
cotton underwear would reduce vulvovaginal irritation but
this has not been scientifically established.

One study investigated the effectiveness of microwaving
fabric against C. albicans.73 Samples of Candida-impregnated
cotton underpants were subjected to domestic microwaving
at the high setting for up to 30 min. It was found that if the
fabric was moistened, sterilisation occurred within five
minutes. Conclusion drawn was that microwaving wet,
freshly laundered cotton underpants should sterilise residual
Candida and reduce the risk of reinfection.

No studies were found that investigated whether fungal
spores on underpants are responsible for reinfection. Further
studies testing these theories are needed before this can be
confidently recommended as a strategy to manage recurrent VVC.

Available patient information

Currently, there is no Australian quality written patient
information adequately addressing both conventional and
non-conventional management of recurrent VVC. The
available information is scanty, and concentrates largely on
uncomplicated vulvovaginal candidiasis. The good quality
information available focuses on pharmacological methods,
and does not attempt to address the complex issues facing
the patient or provide many other options of management.

Conclusion

A variety of alternatives are available for the treatment of
recurrent VVC. Currently, management is aimed at control
rather than cure of this condition. What is successful for one
patient does not guarantee success for another. The clinician
needs to be aware of the range of options for the patient, and
the patient’s preference needs to be considered when making
recommendations. Patients should to be given accurate
information regarding the evidence or lack thereof underpinning
all options.

Well-designed RCTs are lacking in the literature
surrounding the management of recurrent VVC, and further
research is recommended. It will be important to address this
deficit so that patients are able to make an informed decision
about the management of this condition using both
conventional and less conventional methods. There are some
promising alternative treatments emerging in the area of
recurrent VVC, offering hope for the patient who does not
respond to conventional treatment, or to those who prefer
alternative or complementary methods of health care.
The use of immunotherapy for this condition is gaining
recognition. However, there is no current treatment for
this condition, whether conventional or non-mainstream,
that can guarantee success.
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