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INTRODUCTION

Among the fungal infections affecting the oral cavity, 
candidiasis is the most common disease. The microorganism 

causing candidiasis belongs to the genus Candida.[1] They are 
fungal eukaryotic microorganisms. They are characterized 
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as including white asporogenous (imperfect) yeasts capable 
of  forming pseudohyphae. There are seven Candida 
species of  major medical importance.[2] By far, the most 
important of  these is Candida albicans which is isolated most 
frequently (over 80%) and believed to be more virulent in 
humans. The other Candida spp. encountered in human 
infections are Candida tropicalis, Candida glabrata, Candida 
parapsilosis, Candida stellatoidea, Candida krusei and Candida 
kyfer.[1]

In healthy individuals, immune system and normal 
microbial flora inhibit the growth of  Candida.   When 
immunity is disrupted, it could be because of  local cause, 
use of  corticosteroids or immunosuppression in any other 
form leads to the disease. The yeasts’ penetration of  the 
epithelial cells is facilitated by their production of  lipases, 
and for the yeasts to remain within the epithelium, they 
must overcome constant desquamation of  surface epithelial 
cells.[3]

C. albicans is a normal commensal and is present in 75% 
of  the population. Virulence of  C. albicans relies on two 
likely complementary mechanisms: induced endocytosis 
mediated by Als3 and Ssa1 and active penetration mediated 
by yet undefined molecular mechanisms. C. glabrata is 
the second or third causative agent of  superficial (oral, 
esophageal, vaginal or urinary) or systemic candidal 
infections, which are often nosocomial. Its virulence 
is attributed to its adherence to the epithelial and the 
endothelial cells which has been associated with the cell 
surface hydrophobicity of  the fungi, enabling it to interact 
with the adhesin receptors on the host cells. C. krusei is 
the fifth most common cause of  candidemia, it is most 
noteworthy for its innate resistance to the antifungal agent 
fluconazole in addition to somewhat reduced susceptibility 
to other drugs. C. tropicalis has been observed to be the 
most common cause of  invasive candidiasis in neutropenic 
patients such as those with acute leukemia or those who 
have undergone bone marrow transplantation.

Fluconazole is a triazole belonging to an azole group of  
antifungals.[4] It is well established as a first‑line management 
option for both localized and systemic C. albicans infections. 
It is used as a systemic antifungal drug as there was no 
topical preparations available. With the advent of  topical 
fluconazole gel, it underscores the need for studies on its 
efficacy on oral candidiasis.

Clotrimazole is an imidazole belonging to an azole group of  
antifungals.[4] It is the first drug of  choice for the treatment 
of  oral candidiasis. Not much research has been done on 
finding an alternative topical drug.

Hence, this study was an attempt to evaluate and compare 
the clinical and mycological effectiveness of  topical 
fluconazole and topical clotrimazole in the treatment of  
oral candidiasis.

SUBJECTS AND METHODS

This study was conducted on the patients reporting to the 
Department of  Oral Medicine and Radiology, V.S. Dental 
College and Hospital, Bengaluru, diagnosed with oral 
candidiasis. This study was approved by the institutional 
ethical board, and all the patients read and signed informed 
consent.

A total of  40 subjects diagnosed with oral candidiasis 
were randomly divided into two groups, 20 in each. All the 
subjects were older than 18 years. The inclusion criteria 
were as follows: white, scrapable, pseudomembranous, 
erythematous lesions and laboratory‑confirmed cases of  
oral candidiasis. The exclusion criteria were as follows: (1) 
patients with systemic candidiasis, (2) patients with HIV, (3) 
patients undergoing chemotherapy, (4) patients with known 
drug allergy to fluconazole and clotrimazole and (5) patients 
with chronic plaque type and nodular candidiasis (candidal 
leukoplakia).

Patients were clinically examined for oral lesions. White, 
scrapable, pseudomembranous, erythematous lesions were 
included in the study.

The clinical signs were categorized into mild (+), 
moderate (++) and severe (+++) based on the extent of  
the lesion in the oral cavity. It was considered as “mild” 
if  it involved one or two localized areas, “moderate” if  it 
involved more than two localized areas and “severe” if  
there was a generalized involvement.

Swab was taken from the infected area and subjected 
to Gram’s stain and culture on Sabouraud dextrose 
agar medium and incubated at 37°C for 48 h. Colony 
count and species identification was done. Based on the 
culture report, candidiasis was confirmed. Commercially 
available clotrimazole 1% gel and fluconazole 0.5% gel 
were used.

Patients were then randomly divided into two groups: 
Group 1: patients of  Group 1 were given clotrimazole 1% 
gel. Patients were advised to apply on the lesion 3 times 
daily for 15 days.

Group 2: Patients of  Group 2 were given fluconazole 0.5% 
gel. Patients were advised to apply on the lesion 3 times 
daily for 15 days. Patients were recalled on the 18th day.
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Clinical examination and swab culture test were repeated 
48 h after stoppage of  medication.

Patients were clinically examined for oral lesions. The 
presence or absence of  lesion was noted and graded. Swab 
was taken from the same infected region and subjected for 
culture. The presence or absence of  Candida and colony 
count and speciation was done. Comparison between 
the effectiveness of  topical fluconazole gel and topical 
clotrimazole gel for the treatment of  oral candidiasis was 
performed.

Statistical analysis
Data were analyzed using the statistical package SPSS 
22.0 (SPSS Inc., Chicago, IL, USA), and the level of  
significance was set at P < 0.05. Descriptive statistics was 
performed to assess the mean and standard deviation (SD) 
of  the respective groups. Normality of  the data was assessed 
using  Shapiro‑Wilk test. Inferential statistics to find out the 
difference between the groups was done using Student t‑test 
and Wilcoxon signed‑rank test. Chi‑square test was used to 
test the proportion between the groups.

RESULTS

Out of  20 subjects in Group I, 17 showed mild signs 
and 3 showed moderate signs. Out of  20 in Group II, 19 
showed mild signs and 1 showed moderate signs before 
treatment. Clinical signs before treatment were statistically 
not significant [Table 1]. After treatment, 16 showed no 
signs and 4 showed mild signs in Group I and all 20 patients 
showed no signs. Clinical signs after treatment were 
statistically significant after treatment [Table 2].

The mean and SD candidal colony counts before 
and after treatment for Group I and Group II were 
1545 ± 664.46, 270 ± 555.45 and 1175 ± 494.14, 
160 ± 493.53, respectively [Table 3]. The P value for before 
and after treatment was 0.052 and 0.511, respectively, and 
it was not statistically significant.

The mean and SD candidal colony counts before and 
after treatment within Group I were 1545 ± 664.46 and 
270 ± 555.45, respectively. The P value was 0.0001 and it 
was statistically significant [Table 4].

The mean and SD candidal colony counts before and 
after treatment within Group I were 1175 ± 494.14 and 
160 ± 493.53, respectively. The P value was 0.0001 and it 
was statistically significant [Table 4].

Out of  20 in Group I, 19 had C. albicans isolates and 1 had 
C. glabrata with C. albicans. Out of  20 in Group II, 18 had 

C. albicans isolates, 1 had C. glabrata with C. albicans and 
another had C. krusei with C. albicans [Table 5].

DISCUSSION

Candida is common, harmless dimorphic yeast that lives 
in the oral cavity without initiating the disease until the 
host immunity gets compromised. Candida is a normal 
commensal and exists in the oral cavity of  around 68% 
of  the normal individuals without causing any disease. 
Hence, McCarthy described candidiasis as a “disease of  
the diseased.”[5] Localized oral candidiasis is initially treated 
with the use of  topical antifungal medication before the 
use of  systemic antifungal drugs. Since a few decades, 
polyene antibiotics have been used as a drug of  choice 
for fungal infections. However, the recent development 
of  an azole group of  drugs such as ketoconazole and 
fluconazole displayed potent antifungal activities when 
used systemically. The antifungal activity of  fluconazole 
on topical application to treat oral candidiasis and its 

Table 5: Fungal species
Clotrimazole Fluconazole χ2 P

C. albicans 19 (95%) 18 (90%) 5.135 0.07
C. albicans + C. glabrata 1 (5%) 1 (5%)
C. albicans + C. krusei 0 1 (5%)

*P<0.05 is statistically significant. C. albicans: Candida albicans, 
C. glabrata: Candida glabrata, C. krusei: Candida krusei

Table 4: Examination of colony count (Wilcoxon signed‑rank 
test) – within‑group analysis

Clotrimazole Fluconazole Z P

Before 1545±664.46 1175±494.14 1.99 0.052
After 270±555.45 160±493.53 0.662 0.511

*P<0.05 is statistically significant

Table 2: Clinical signs after treatment
Clotrimazole (%) Fluconazole (%) χ2 P

No signs 16 (80) 20 (100) 4.44 0.03*
Mild 4 (20) 0

*P<0.05 is statistically significant

Table 1: Clinical signs before treatment
Clotrimazole (%) Fluconazole (%) χ2 P

Mild 17 (85) 19 (95) 1.11 0.29
Moderate 3 (15) 1 (5)

*P<0.05 is statistically significant

Table 3: Examination of colony count (Wilcoxon signed‑rank 
test) – between‑group analysis

Clotrimazole Fluconazole

Before 1545±664.46 1175±494.14
After 270±555.45 160±493.53
Z −3.919 −3.919
P <0.0001* <0.0001* 
Percentage difference 82.52 86.38
*P<0.05 is statistically significant
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comparison with the topical antifungal activity with gold 
standard clotrimazole drug was the principal purpose of  
the present study.

By considering the half‑life of  fluconazole and clotrimazole, 
clinical examination and swab collection were obtained 
after 48 h of  use of  medication to avoid recent drug 
effect on collected swab.[6] Swab from the same infected 
area was collected in the follow‑up so as to maintain the 
standardization.

Although, oral candidiasis occurs equally in males 
and females of  extreme ages. A study directed in 
2006 displayed the incidence of  the highest candida 
carriers, 67.4%, in the age group of  70–79 years. Oral 
candidiasis was present in 20% with the tendency to 
intensify with age (33.3% of  adults aged >80 years), 
and the use of  prosthesis was also associated with a 
greater colonization rate.[7] In the present study, majority 
of  the male patients over 60 years of  age groups were 
included. An age‑related increase in oral candidiasis has 
been reported because of  the physiological changes 
in the oral mucosa associated with age, such as the 
thinning of  the mucosa, changes in the oral biochemical 
microenvironment and decrease in salivary flow, which 
could contribute to Candida colonization.[8,9] A similar 
relation was reported by Dar‑Odeh and Shehabi and 
Loster et al.,[10,11] but in other studies, the results were 
the opposite.[11‑14] Similarly, a study in 2016 interpreting 
the role of  hyposalivation and autoimmunity in oral 
candidiasis reported that females had a lower risk of  
developing oral candidiasis than males,[15] which is in 
line with the present research.

In this study, the majority of  the patients suffering 
from denture stomatitis had a greater association with 
C. albicans (92.5%). A quantifiable occurrence of  Candida 
has been found to be allied with denture stomatitis 
disease manifestation.[16,17] Budtz‑Jorgensen and Bertram 
described a significant relation between inflammation and 
Candida colonization in patients with denture stomatitis,[18] 
and this association has been confirmed in subsequent 
studies.[19‑24] The possible etiological role in denture 
stomatitis occurs in combination with other factors, 
especially poor denture hygiene and continuous wearing 
of  dentures. This provides a favorable environment for 
the fungi to grow.[10,16]

In the current study, the percentage reduction of  CFUs 
of  fungi (cure rates) in the fluconazole and clotrimazole 
groups was found to be 86.38 and 82.52%, respectively. 
Whereas, O‑Prasertsawat et al. comparatively evaluated 

the effectiveness of  fluconazole and clotrimazole in the 
treatment of  vulvovaginal candidiasis, and they observed 
approximately 79% and 80% mycological cure rates among 
fluconazole and clotrimazole medications, respectively, 
which is in parallel with the present study.[25,26] Both the 
medications displayed a significant reduction in fungal 
growth in 15 days, and equivalent results were obtained 
by Sholapurkar et al.[5,25] Although, fluconazole displayed 
an enhanced cure rate when compared with clotrimazole; 
data did not exhibit a statistically significant difference 
between them. Most of  the researches demonstrate related 
results.[5,25,27]

The present study statistics on microbiological part 
indicates that both fluconazole and clotrimazole were 
equally effective in reduction of  oral candidal infection 
when applied topically. This result is related to some of  
the other study results.[5,25,28]

The statistics on clinical signs and symptoms clearly denotes 
a significantly higher reduction of  clinical signs among the 
fluconazole group when compared to the clotrimazole 
group. This indicates that fluconazole is a better medication 
when compared to clotrimazole when applied topically to 
reduce the clinical signs. However, contradicting to the 
present study result, a comparative study aiming to check 
the efficacy of  clotrimazole, fluconazole and itraconazole 
in vaginal candidiasis reported that the overall mycological 
cure rates of  itraconazole or clotrimazole are more 
effective than fluconazole in the treatment of  acute vaginal 
candidiasis.[29]

There were some limitations in this study. It was a 
single‑center study with small number of  sample. 
Secondly, it was not double‑blinded, which might have 
led to some observer or selection bias. Thirdly, patients 
were not followed up after 2 weeks for any probability 
of  reappearance, and finally, the present study did not 
focus on underlying etiologic factors for the occurrence 
of  candidiasis.

CONCLUSION

Fluconazole gel displayed a greater efficacy when compared 
to clotrimazole when used topically for the treatment of  
oral candidiasis. Further studies should be held in the same 
field with a larger sample size to generalize the result.
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