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Abstract
Aim: Denture stomatitis is a common and recurring
problem of denture wearers. Ketoconazole tablet
is one of the antimycotic drugs that often has been
used to treat this condition, but systemic use of
this drug has some adverse effects that frequently
lead to unfavorable compliance and treatment
failure. This study was designed to compare the
efficacy of topical ketoconazole 2% in orabase and
ketoconazole tablet.
Methods and Materials: Thirty patients
with denture stomatitis (positive culture) were
divided into two groups. The first group received
ketoconazole tablet (orally used 200 mg per day)
for 14 days and the second group received 2%
topical ketoconazole in orabase applied twice daily
on the mucosal denture surface. Candida cultures
were taken from the palatal mucosa before and
on days 7 and 14 after commencement of the
therapy. The mean of colonies before and 7 and
14 days after medication were calculated. Oneway ANOVA and paired t-test were used for data
analysis (α=0.05).
Results: The mean of colonies number before
receiving medication in the tablet and topical
application groups were 454 and 441 respectively.
The mean of colonies number after receiving
medication in tablet and topical application group
were 137 and 176 (on the seventh day) and 122
and 96 (on the 14th day), respectively; there was
no significant difference between the two groups
after medication (p=0.18).

Conclusion: Topical ketoconazole 2% in orabase
can be useful in managing denture stomatitis. This
topical medication has fewer side effects, whereas
systemic administration of ketoconazole tablet is
associated with some complications.
Clinical Significance: The application of
topical ketoconazole 2% in orabase ointment
can be considered in the treatment of denture
stomatitis and has comparable efficacy with the
ketoconazole tablet.
Keywords: ketoconazole, orabase, candida,
denture stomatitis, topical treatment.
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Introduction
Denture stomatitis is a common form of chronic
oral candidiasis that manifests as a diffuse
inflammation of the maxillary denture-bearing
areas.1 In selected populations the prevalence
of denture stomatitis has been found to vary
from 10% up to 65%.2–5 At least 70% of the
individuals with clinical signs of denture stomatitis
exhibit fungal growth and this condition most
likely results from yeast colonization.6 Candida
specimens act as an endogenous infecting
agent on tissue predisposed by chronic trauma
to microbial invasion.1 Decreased salivary flow
rate, medication, various endocrinopathies,
nutritional and metabolic factors,7 and defects in
the host defense mechanism8 are among the
systemic predisposing factors. Local predisposing
factors suggest poor denture hygiene, retention,
and stability.9 The mucosa beneath the denture
becomes red, swollen, smooth or granular and
is sometimes painful.9 Multiple pinpoint foci
hyperemia usually involving the palate frequently
occurs. A severe burning sensation is not
uncommon.9 The redness of the mucosa may be
sharply outlined and restricted to tissue in contact
with the denture. Fungi, mostly Candida albicans,
are usually the infectious agent in denture
stomatitis.9 Candida infection had been considered
an important factor in the pathology of denture
stomatitis.10,11 The unique microenvironment
provided by a denture may promote Candida
albicans to proliferate without any other
predisposing factors present. As Candida albicans
accumulates in its pathogenic form, hyphae, an
intense immunologic reaction, is seen and denture
stomatitis develops.12 Treatment should start with
meticulous denture hygiene and removing or
reducing other local and systemic predisposing
factors, for example, ill-fitting dentures, sufficient
nutritional intake, or antibiotics and medication
causing hyposalivation.9

If the symptoms do not disappear, infection should
be controlled by antimycotic drugs.9 Elder patients
with predisposing factors such as xerostomia
and immunodeficiency may need long-term use
of several antimycotic drugs, which can lead to
developing several side effects that frequently
cause unfavorable compliance and treatment
failure.1
Some topically administered antifungal drugs
have been used and compared with systemic
applications in the treatment of denture stomatitis
in several studies.9,13–17
The efficacy of a topically administered miconazole
denture lacquer was compared with that of a
placebo lacquer in the treatment of Candidainfected denture stomatitis. The results indicate
that a single application of a miconazole denture
lacquer considerably reduces the number of
Candida yeasts for a substantial period of time.9
In another study, commercially available
miconazole 2% gel applied four times daily for
two weeks was statistically more efficient than
the miconazole lacquer applied once on the
denture tissue surface.13 As well miconazole
2% gel reduces the colony count of the denture
surface more efficiently than Zataria multiflora 0.1
gel applied four times daily for two weeks.14 The
comparison of fluconazole capsules and hexetidine
mouthrinses for the management of denture
stomatitis detected no statistically significant
difference in Candida albicans counts in saliva,
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lesion, and denture after treatment between two
groups.15 And finally, it has been shown that
fenticonazole, nystatin, and ketoconazole 2% in
orabase in the topical treatment of oral chronic
candidosis can significantly decrease the oral
lesions.16
The aim of this study was to compare the efficacy
of topically administered ketoconazole 2% in
orabase with a once-daily dose of a 200 mg
ketoconazole tablet for treatment of Candidaassociated denture stomatitis.

palatal mucosa twice a day, in the morning after
breakfast and at night before sleeping. The same
culturing procedure explained above for inclusion
criteria was used for individuals 7 and 14 days
after treatment. The study was approved by the
Committee of Ethics and Research of the School
of Dentistry of Isfahan University of Medical
sciences. (# 384034)
One-way analysis of variance and paired t-test
were used for data analysis (α=0.05).

Results

Methods and Materials
Complete denture wearers between 56 and
90 years old were selected from a geriatric
sanatorium in Isfahan. All the individuals had
moderate to severe erythematous palatal mucosa
and received no antibiotics, antimycotics, or
any drug that caused hyposalivation within one
month before the study. Sterile swabs were taken
from each individual’s palatal mucosa and were
cultured on a dextrose sabouraud agar plus
chloramphenicole plate and incubated for 48
hours at 37°C. The individuals with less than 100
colonies of candida were excluded from the study.
Finally 30 patients were selected for a randomized
clinical trial and divided into two groups. One
group received one daily dose of a 200 mg
ketoconazole tablet and the other group received
topical ketoconazole 2% in orabase ointment that
was prepared by the pharmaceutical research
laboratory at the School of Pharmacy, Isfahan
University of Medical Sciences in Isfahan, Iran.

At inclusion, the mean number of colonies in the
tablet group was 454 and in the ointment group,
441 (Table 1). No statistical difference was found
between the two patient groups related to culture
results (p=0.18).
Seven days after application of the ointment, the
mean number of colonies in this group was 176;
in the tablet group it was 137.
Fourteen days after application, the mean number
of colonies in the ointment group was 96; in the
tablet group it was 122.
In the ointment group the differences between the
days 0 and 7 (p=0.018), 0 and 14 (p=0.006), and
7 and 14 (p=0.029) were statistically significant,
while in the tablet group the differences between
days 0 and 7 (p=0.013) and 0 and 14 (p=0.011)
were statistically significant, but no statistically
significant difference was found between days 7
and 14 (p=0.723).

Individuals were instructed to apply a fine layer
of topical ointment with a fine brush on the
Table 1. Mean number of colonies before and after treatment in two groups.

Group
Tablet
Std. error of mean
Ointment
Std. error of mean

Mean number Mean number Mean number
of colonies
of colonies
of colonies
Day 0
Day 7
Day 14
454

137

122

115.429

32.805

34.522

441

176

96

135.170

50.831

32.804

The Journal of Contemporary Dental Practice, Volume 11, No. 2, March 1, 2010
©2010 Seer Publishing LLC

3

Discussion

mean number of colonies decreased significantly
in the two groups (p<0.001).

A variety of topical and systemically administered
medications are now available to supplement the
older polyene antifungal antibiotics, nystatin and
amphotericin B, for treatment of oral candidiasis.1
One imidazole derivative that is effective in
treatment of both acute and chronic candidiasis
is ketoconazole tablet, which is usually
administered by use of a once-daily dose 200
mg tablet in systemic therapy, but when this
medication is used for a long period, (as in the
treatment of the chronic form of candidiasis) side
effects may occur.1 These side effects included
gastrointestinal disturbances, nausea, vomiting,
diarrhea, constipation, abdominal pain, transient
elevation in the serum concentration of liver
enzymes, hepatitis, gynecomastia, adrenal cortex
suppression, hypersensitivity reactions, pruritus,
rash, headache, dizziness, and somnolence. Also
rarely ketoconazole has been associated with
severe depression, hair loss, thrombocytopenia,
paraesthesia, and photophobia.18 On the other
hand, topical ketoconazole was first approved as
a cream formulation in 1985 and a shampoo in
1990. It has no significant side effects.19 The most
commonly reported side effects included irritation,
pruritus, and stinging.18
Table 1 shows the mean number of colonies in
the tablet group and the ointment group on days
0, 7, and 14. After 14 days of treatment, the

Although the reduction in the mean number of
colonies in the ointment group was greater than in
the tablet group, the statistical difference was not
significant (p=0.999).
However, it would have been preferable to follow
the effect of a topical application for a longer
period of time, for example, for five to six weeks.
Comparative efficacy of the topical slow-release
mucoadhesive miconazole nitrate versus systemic
therapy with ketoconazole in HIV-positive
patients with oropharyngeal candidiasis indicates
that the low dose (10 mg) of the miconazole
mucoadhesive tablet is not inferior to the systemic
antifungal treatment with ketoconazole, whereas
a higher incidence of gastrointestinal disorders
and drug-related adverse events were seen
during ketoconazole treatment.20 Also miconazole
50 mg mucoadhesive buccal tablets were well
tolerated and thus may be recommended as
first-line treatment in cancer patients who have
oropharyngeal candidiasis as an alternative to
systemic agents.21
Figure 1 illustrates the difference in colonies
between the two groups on days 0, 7, and 14.
Figure 1 further illustrates the less effectiveness
of the treatment in the second week as compared
to the first week in both groups, although the

Figure 1. Mean number of colonies during the study period
(days 0–14) in two groups.
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differences between day 7 and day 14 in the
ointment group were statistically significant
(p=0.029).
This effect is probably due to two factors:
1. Development of relative resistance to
ketoconazole, especially in the tablet group.
In 1996 Silverman22 observed that 81% of
the cultures remained positive after antifungal
oral treatment with ketoconazole orally for
seven days. On the other hand, approximately
one-half of the patients treated by Graybill23
relapsed one month after completion of
treatment. Silverman22 suggests that much of
what is regarded as resistance may represent
inadequate dosage or time of treatment or both.
2. The presence of several predisposing factors
such as xerostomia, immunodeficiency, and
insufficient nutritional intake that cannot be
eliminated; we know that these predisposing
factors are very important in the etiology,
persistence, and recurrences of this infection.
Also adhesion and enzyme production in
Candida albicans could be factors that, along
with predisposing conditions related to the host,
determine if an individual will develop the disease
or remain as a healthy carrier.24
However these patients, especially if underlying
predisposing factors cannot be eliminated, may need
either continuous or repeated treatment, improved
denture hygiene, and improved nutritional status.
In summary the application of topical ketoconazole
2% in orabase ointment proved effective in reducing
the number of Candida colonies in cultures taken
from the palatal mucosa of geriatric patients with
denture stomatitis and has minimal side effects
in long-term administration, compared with a
ketoconazole tablet in systemic use. In such patients
a clinically effective antifungal agent that yields high
patient compliance would be an advantage over
more conventional antifungal agents.

Conclusion
1. Ketoconazole tablet and ketoconazole 2% in
orabase were of comparable efficacy in the
treatment of denture stomatitis according to
culture results.
2. In the ointment group the differences in the
mean number of colonies between days 7

and 14 was statistically significant, while in
the tablet group no statistically significant
difference was found between days 7 and 14.
3. Clinicians may consider topical ketoconazole
as an alternative with fewer side effects than
oral ketoconazole.

Clinical Significance
The application of topical ketoconazole 2%
in orabase ointment can be considered in
the treatment of denture stomatitis and has
comparable efficacy with the ketoconazole tablet.

References
1. Greenberg M, Glick M, Ship JA. Burket’s oral
medicine. 11th ed. Hamilton, Ontario: BC
Deeker; 2008. p. 81-4.
2. Axéll T. A prevalence study of oral mucosal
lesions in an adult Swedish population.
Odontol Revy Suppl. 1976; 36:1-103.
3. Budtz-Jørgensen E. Oral mucosal lesions
associated with the wearing of removable
dentures. J Oral Pathol. 1981; 10(2):65-80.
4. Pindborg JJ, Sørensen NA. [Oral mucosa
conditions and denture status in 127 nursing
home residents]. Tandlaegebladet. 1983;
87(9):307-11.
5. Salonen L, Axéll T, Helldén L. Occurrence of
oral mucosal lesions, the influence of tobacco
habits and an estimate of treatment time in an
adult Swedish population. J Oral Pathol Med
1990; 19(4):170-6.
6. McMullan-Vogel CG;,Jüde RD, Ollert MW,
Vogel CW. Serotype distribution and secretory
acid proteinase activity of Candida albicans
isolated from the oral mucosa of patients with
denture stomatitis. Oral Microbiol Immunol.
1999; 14(3):183-9.
7. Budtz-Jörgensen E. The significance of
Candida albicans in denture stomatitis. Scand
J Dent Res. 1974; 82(2):151-90.
8. Jeganathan S, Lin CC. Denture stomatitis—
a review of the aetiology, diagnosis and
management. Aust Dent J. 1992; 37(2):107-14.
9. Könsberg R, Axéll T. Treatment of Candidainfected denture stomatitis with a miconazole
lacquer. Oral Surg Oral Med Oral Pathol.
1994; 78(3):306-11.
10. Lyon DG, Chick AO. Denture sore mouth and
angular cheilitis: a preliminary investigation

The Journal of Contemporary Dental Practice, Volume 11, No. 2, March 1, 2010
©2010 Seer Publishing LLC

5

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

into their possible association with Candida
infection. Dent Pract 1957; 7:212-7.
Budtz-Jorgensen E, Bertram U. Denture
stomatitis I. The etiology in relation to trauma
and infection. Acta Odontol Scand. 1970;
28(1):71-92.
Carter GM, Kerr MA, Shepherd MG. The
rational management of oral candidosis
associated with dentures. N Z Dent J. 1986;
82(369):81-4.
Parvinen T, Kokko J, Yli-Urpo A. Miconazole
lacquer compared with gel in treatment of
denture stomatitis. Scand J Dent Res. 1994;
102(6):361-6.
Amanlou M, Beitollahi JM, Abdollahzadeh S,
Tohidast-Ekrad Z. Miconazole gel compared
with Zataria multiflora Boiss. gel in the
treatment of denture stomatitis. Phytother
Res. 2006; 20(11):966-9.
Koray M, Ak G, Kurklu E, Issever H, Tanyeri
H, Kulekci G, Guc U. Fluconazole and/or
hexetidine for management of oral candidiasis
associated with denture-induced stomatitis.
Oral Dis. 2005; 11(5):309-13.
Lopez-De-Blanc SA, Salati-De-Mugnolo N,
Femopase FL, Benitez MB, Morelatto RA,
Astrada-De-Verde L, Masih D. Antifungal
topical therapy in oral chronic candidosis.
A comparative study. Med Oral. 2002;
7(4):260-70.
Diz Dios P, Vázquez García E. Ketoconazole
resistant oral candidiasis in HIV-infected
patients. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 1997; 84(1):3-4.
Pappas PG, Rex JH, Sobel JD, Filler SG,
Dismukes WE, Walsh TJ, Edwards JE;
Infectious Diseases Society of America.
Guidelines for treatment of candidiasis. Clin
Infect Dis. 2004; 38(2):161-89.
U.S. Food and Drug Administration, Center
for Drug Evaluation and Research. Drugs
@ FDA. Drug detail: Nizoral [Internet].
Washington (DC): U.S. Department of Health
and Human Services [cited 2007 Feb 15].
Available from: http://www.accessdata.
fda.gov/scripts/cder/drugsatfda/index.
cfm?fuseaction=Search.DrugDetails
Van Roey J, Haxaire M, Kamya M, Lwanga
I, Katabira E. Comparative efficacy of topical
therapy with a slow-release mucoadhesive
buccal tablet containing miconazole nitrate
versus systemic therapy with ketoconazole
in HIV-positive patients with oropharyngeal

21.

22.

23.

24.

candidiasis. J Acquir Immune Defic Syndr.
2004; 35(2):144-50.
Bensadoun RJ, Daoud J, EI Gueddari B,
Bastit L, Gourmet R, Rosikon A, Allavena C,
Céruse P, Calais G, Attali P. Comparison of
the efficacy and safety of miconazole 50-mg
mucoadhesive buccal tablets with miconazole
500-mg gel in the treatment of oropharyngeal
candidiasis: a prospective, randomized,
single-blind, multicenter, comparative, phase
III trial in patients treated with radiotherapy
for head and neck cancer. Cancer. 2008;
112(1):204-11.
Silverman S Jr, Gallo JW, McKnight ML,
Mayer P, deSanz S, Tan MM. Clinical
characteristics and management responses in
85 HIV-infected patients with oral candidiasis.
Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 1996; 82(4):402-7.
Graybill JR, Vazquez J, Darouiche RO,
Morhart R, Greenspan D, Tuazon C, Wheat
LJ, Carey J, Leviton I, Hewitt RG, MacGregor
RR, Valenti W, Restrepo M, Moskovitz BL.
Randomized trial of itraconazole oral solution
for oropharyngeal candidiasis in HIV/AIDS
patients. Am J Med. 1998 ;104(1):33-9.
Lyon JP, de Resende MA. Correlation
between adhesion, enzyme production,
and susceptibility to fluconazole in Candida
albicans obtained from denture wearers. Oral
surg Oral Med Oral Pathol Oral Radiol Endod.
2006; 102(5):632-8.

About the Authors
Faezeh Khozeimeh, DDS, MSc
(Corresponding Author)
Dr. Khozeimeh is an assistant professor in the
Department of Oral Medicine of the School of
Dentistry, Torabinejad Dental Research Center,
at Isfahan University of Medical Sciences in
Isfahan, Iran.
e-mail: khozeimeh@dnt.mui.ac.ir
Mohammad Ali Shahtalebi, DDS, MSc
Dr. Shahtalebi is an assistant professor in the
research laboratory of the School of Pharmacy
at Isfahan University of Medical Sciences in
Isfahan, Iran.

The Journal of Contemporary Dental Practice, Volume 11, No. 2, March 1, 2010
©2010 Seer Publishing LLC

6

Mojtaba Noori, DDS, MSc
Dr. Noori is a graduate student at the School of
Dentistry, Isfahan University of Medical Sciences
in Isfahan, Iran.
Omid Savabi, DDS, MSc
Dr. Savabi is an associated professor in the
Department of Prosthodontics of the School of
Dentistry, Isfahan University of Medical Sciences
in Isfahan, Iran.

Acknowledgement
This study was supported by Isfahan University
of Medical Sciences Research Grant #384034.
Based on the thesis submitted to the school of
dentistry for partial fulfillment of the requirement of
the DDS degree.

The Journal of Contemporary Dental Practice, Volume 11, No. 2, March 1, 2010
©2010 Seer Publishing LLC

7

