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Purpose: To assess the efficacy and safety of topical application of clotrimazole versus others in the treat-
ment of oropharyngeal candidiasis (OPC).
Method: Four electronic databases, registries of ongoing trials, and manual search were used to identify
randomized controlled trials (RCTs) that compared the efficacy of clotrimazole to other antifungal agents
in patients who were clinically diagnosed with oral candidiasis up to November 1st, 2019. Primary out-
comes were clinical response and mycological cure rates. Secondary outcomes include relapse rate, inci-
dence of systemic infections, and compliance. Adverse effects were also evaluated.
Results: Sixteen RCTs with a total of 1685 patients were included. Half of the eligible studies were con-
sidered at high risk of performance bias and more than a third, at high risk of reporting bias. Our analysis
showed no significant difference in clinical response between clotrimazole and all other antifungal
agents. However, clotrimazole was less effective in terms of mycologic cure and relapse rate.
Sensitivity analysis comparing clotrimazole to other topical antifungal agents only showed no differences
in clinical response, microbiologic cure or relapse. Further sensitivity analysis showed significant efficacy
of fluconazole over clotrimazole.
Conclusion: This meta-analysis indicated that clotrimazole is less effective than fluconazole but as effec-
tive as other topical therapies in treating OPC. Well-designed high-quality RCT is needed to validate these
findings.
� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Candida is a part of normal flora residing on the skin, in gas-
trointestinal, and genitourinary tracts. About 45% of healthy indi-
viduals carry candida in their oral cavities (Shin et al., 2003). In
certain conditions when host immune defense is compromised,
candida can multiply in the superficial epithelium of the oral
mucosa and become pathogenic causing oropharyngeal candidiasis
(OPC), a common fungal infection (Farah et al., 2010; Millsop &
Fig. 1. Search strategy: Study selection process using preferred repo

Table 1
PICOS strategy for clinical evidence.

PICOS Clinical Review

Population Patients with oral candidiasis
Intervention Clotrimazole used in treating oral candidiasis

regardless of dosage regimen
Comparator Placebo or other antifungal therapies
Outcome Clinical response, mycological cure, relapse rate,

and adverse outcomes
Study design Published or unpublished randomized controlled

trials of any size and duration
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Fazel, 2016; Naglik et al., 2003). Candida albicans is the most etio-
logic species of OPC; however, C. glabrata, C. dubliniensis, and C. kru-
sei, C. tropicalis, and C. parapsilosis have also been described (Patel
et al., 2012; Sangeorzan et al., 1994). Multiple predisposing factors
are associated with OPC including human immunodeficiency virus
(HIV) infection, solid organ or hematologic malignancies,
chemotherapy, radiotherapy, diabetes mellitus, hyposalivation,
denture use, as well as exposure to broad-spectrum antibiotics,
immunomodulators, and xerostomic agents (Belazi et al., 2005;
Compagnoni et al., 2007; Farah et al., 2010; Figueiral et al., 2007;
Palmer et al., 1996; Scully, 2003; Soysa et al., 2008; Worthington
et al., 2002). Diagnosis is generally made by physical examination
and medical history review and confirmed by microscopic exami-
nation with a potassium hydroxide preparation that reveals pseu-
dohyphae or budding yeast from swaps or scrapings obtained from
oral lesions as well as cultures positive for candida species
(Thompson et al., 2010).

Several topical and systemic antifungal agents are currently
available for the treatment of OPC. For mild disease, topical agents,
including clotrimazole troches, miconazole mucoadhesive buccal,
or nystatin suspension, are recommended (Pappas et al., 2016).
For moderate to severe cases, oral fluconazole is recommended
rting items for systematic reviews and meta-analysis (PRISMA).
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as first-line systemic antifungal agent (Pappas et al., 2016). Topical
application to manage OPC minimizes drug interactions and
adverse effects known to be associated with systemic antifungal
agents; however, limitations exist such as local irritation, unpalat-
able taste, sugar content especially when used in patients with
dental caries or uncontrolled diabetes, and lack of compliance
due to the need for frequent administration (Sherman et al.,
2002; Thompson et al., 2010).

As with all azole-type antifungal agents, clotrimazole primarily
exhibits its pharmacological action through the inhibition of 14-a-
lanosterol demethylation and, therefore, interferes with the
biosynthesis of ergosterol, a major component of the fungal cell
membrane (Hitchcock et al., 1990). For the treatment of OPC,
clotrimazole is usually formulated to contain a 10 mg troche that
is slowly dissolved in the mouth 5 times daily for 14 days
(Crowley & Gallagher, 2014; Pappas et al., 2016). Several trials have
evaluated the safety and efficacy of topical clotrimazole in the
treatment of OPC but to date, no systematic review has been pub-
lished to evaluate these findings. The aim of this review is to assess
the safety and efficacy of topical application of clotrimazole versus
others in the treatment of OPC taking into consideration all dosage
regimens (dose, formulation, frequency, and duration) and all
patient populations.
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2. Materials and method

This review was performed according to the preferred reporting
items for systematic reviews and meta-analyses (PRISMA) guideli-
nes (Shamseer et al., 2015).
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2.1. Search strategies

The search was conducted by two independent authors (TA and
MA) who identified eligible studies through a comprehensive
search of four databases: Medline through PubMed, Embase, Web
of Science, and Cochran Central Register of Controlled Trials (CEN-
TRAL). These databases were searched up to November 2019 using
Patients, Intervention, Comparator, Outcome, and Study design
(PICOS) strategy (Table 1). In our search strategy, the following
terms were used in combination: (‘‘candidiasis” OR ‘‘candidiosis”
OR ‘‘oral candidiasis” OR ‘‘oral candidiases” OR ‘‘oropharyngeal
candidiasis” OR ‘‘thrush” OR ‘‘candida stomatitis” OR ‘‘prosthetic
stomatitis” OR ‘‘candida mucositis” OR ‘‘oral moniliasis” OR ‘‘rhom-
boid glossitis”) AND ‘‘clotrimazole” AND (‘‘randomized controlled
trial” OR ‘‘controlled clinical trial” OR ‘‘randomized controlled
study” OR ‘‘RCT”). Other sources were used to search for more
studies, which include registries of ongoing trials: clinicaltrial.gov,
controlled-trial.com, centerwatch.com, and world health organiza-
tion portal. A hand search was conducted by checking the refer-
ence lists of articles retrieved.
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2.2. Inclusion criteria

We included published and unpublished randomized controlled
trials that compared the efficacy of clotrimazole to placebo or other
antifungal agents in patients who were diagnosed with oral can-
didiasis with no restriction on age, gender, or race. Diagnosis of
oral candidiasis was based on clinical signs and symptoms, which
confirmed by positive potassium hydroxide smear examination
and positive local fungal cultures. All formulations, dosages, and
durations were considered in this review.
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2.3. Outcome measure

Primary outcomes were clinical response rate defined as the
cure or improvement of signs and symptoms attributable to the
oral lesion as well as mycological cure rate defined as negative cul-
ture’s result. Secondary outcomes include relapse rate, the inci-
dence of systemic infections, and compliance. Adverse effects
were also evaluated.

2.4. Study selection, data extraction, and quality assessment

Two reviewers (TA and MA) independently reviewed the titles
and abstracts of all identified studies. Selected studies were
reviewed as full text for further assessment of inclusion. Double
data extraction was conducted independently by two reviewers
(TA and MA).

For the quality assessment and risk of bias of the included stud-
ies, the Cochrane Handbook for Systematic Review of Interventions
(Version 5.1.0) and the RevMan 5.3 software were used. Quality
assessment was undertaken independently by two authors (TA
and AA).

2.5. Statistical analysis

Quantitative analyses of efficacy, including clinical, mycological,
and relapse rate for clotrimazole were conducted using Stata 15.1
(StataCorp LP, College Station, Texas, USA) software. The efficacy
outcomes were measured as odds ratio (OR), reported with its
95% confidence interval (CI), and plotted on a forest plot. Hetero-
geneity was evaluated using I2 index that ranged from 0% to
100%. We used the I2 value of 50% as the cutoff for significant
heterogeneity. If no significant heterogeneity was detected, a
fixed-effects model was used to determine the combined effect
estimate. If significant heterogeneity was detected, fixed-effects
and random-effects models were both used. Due to the limited
number of studies reporting these outcomes and variability in
the method of reporting, systemic infections, compliance, and
adverse effects were evaluated using descriptive analysis.

3. Results

3.1. Search results

The initial search through the databases yielded 507 studies
(Fig. 1). Duplicate studies (n = 145) were initially excluded using
bibliographic management software (EndNote X8.1). Through the
Fig. 2. Risk of bias graph: review authors’ judgement about each risk
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initial screening of the titles and abstracts of the remaining 371
results, 351 studies were excluded, among which, 331 studies were
irrelevant, 12 studies were duplicates, 4 were nonclinical, and 4
studies in registries of ongoing trials were excluded due to either
no results being available or participants not yet having been
recruited. Full texts of the remaining 20 study manuscripts were
thoroughly assessed for eligibility. Four studies were excluded
because a primary outcome of interest was not clearly reported
in one study, whereas three studies evaluated different outcomes
than what we measure in this analysis. No study was excluded
due to the unavailability of the full text version of the article. Six-
teen trials were included in the systematic review.

3.2. Characteristics of included studies

Sixteen trials were published between 1976 and 2010, and the
majority were conducted in the United States. A total of 1685
patients were included with an average age ranging between 26
and 50 years. The clotrimazole troche was the formulation used
in 14 studies. Clotrimazole 10 mg 5 times daily for 14 days was
the most used regimen. Seven studies specifically addressed HIV
patients and 3 studies restrictively included cancer patients. Com-
parators were placebo in 2 studies, fluconazole in 5 studies, itra-
conazole in 2 studies, nystatin in 2 studies, different doses of
clotrimazole in 2 studies, as well as ketoconazole, miconazole
and garlic, each in a single study (Table 2).

3.3. Study quality and risk of bias assessment

Half of the eligible studies were judged to have a high risk of
performance bias, while 6 out of 16 studies were judged to have
a high risk of reporting bias. Detailed risk of bias assessment for
each included study and across all studies is summarized in
Fig. 2 and Fig. 3. There was a high agreement on the risk of bias
assessment between authors.

3.4. Efficacy assessment

Clinical and mycological outcomes of the individual studies are
summarized in Table 3. Meta-analysis of clinical and mycological
outcomes of clotrimazole is summarized in Table 4. Twelve studies
compared the efficacy of clotrimazole to all other (topical and sys-
temic) antifungal agents. Two studies were excluded from the
overall quantitative analysis due to unclear reporting in one study
while clinical and mycological outcomes were not assessed sepa-
rately in the other study. An additional study was excluded from
of bias item presented as percentages across all included studies.



Fig. 3. Risk of bias summary: review authors’ judgement about each risk of bias
item for each included study.
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the quantitative analysis of mycological cure because a separate
assessment for this outcome was not provided. Therefore, 10 stud-
ies were included in the quantitative analysis of clinical response
and showed no significant difference (OR = 0.85, 95% CI = 0.65–
1.11, I-squared = 45.0%) (Conrad & Lentnek, 1990; Koletar et al.,
1990; Lawson & Bodey, 1980; Murray et al., 1997; Pons et al.,
1993; Redding et al., 1992; Sabitha et al., 2005; Sangeorzan et al.,
1994; Sholapurkar et al., 2009; Vazquez et al., 2010) while 9 stud-
ies were included in the quantitative analysis of mycological cure
and showed that clotrimazole was significantly less likely to
achieve mycological cure in a fixed-effects model (OR = 0.62, 95%
CI = 0.49–0.79, I-squared = 58.1%) and random-effects model
(OR = 0.56, 95% CI = 0.36–0.88, I-squared = 58.1%) (Koletar et al.,
1990; Lawson & Bodey, 1980; Murray et al., 1997; Pons et al.,
1993; Redding et al., 1992; Sabitha et al., 2005; Sangeorzan et al.,
1994; Sholapurkar et al., 2009; Vazquez et al., 2010).

Sensitivity analysis was conducted to compare the efficacy of
clotrimazole troches to fluconazole tablets or capsules (Fig. 4)
and showed that clotrimazole is significantly less likely to achieve
clinical response and mycological cure (clinical OR = 0.23, 95%
CI = 0.09–0.57; mycological OR = 0.40, 95% CI = 0.26–0.61)
(Koletar et al., 1990; Pons et al., 1993; Redding et al., 1992;
Sangeorzan et al., 1994). Moreover, when efficacy of clotrimazole
was compared to only other topical antifungal agents (Fig. 5), there
was no significant difference in meta-analysis for clinical response
using data from 3 studies (OR = 1.20, 95% CI = 0.87–1.67) (Conrad &
Lentnek, 1990; Lawson & Bodey, 1980; Vazquez et al., 2010) and
for mycological cure using data from 2 studies (OR = 0.93, 95%
CI = 0.66–1.32) (Lawson & Bodey, 1980; Vazquez et al., 2010).
The reason for excluding one study for mycological cure was
because a separate assessment for this outcome was not provided.
Further sensitivity analysis was conducted to compare clotrima-
zole troches to placebo and reported that clotrimazole is signifi-
cantly more likely to achieve clinical response and mycological
cure (clinical OR = 61.63, 95% CI = 6.95–546.12; mycological
OR = 27.83, 95% CI = 3.15–246.12) (Kirkpatrick & Alling, 1978;
Shechtman et al., 1984).

3.5. Safety assessment

Fifteen trials provided safety evaluations. Seven of the 15 trials
reported an absence of adverse effects of clotrimazole while 8 trials
reported specific adverse effects, gastrointestinal adverse effects
being the most reported. An altered taste sensation, headache,
dizziness, pruritus, rash, sweating, anemia, cough, dry mouth, fati-
gue, abnormal liver function tests, increased gamma-
glutamyltransferase, and pain were also reported. The distribution
of adverse effects of clotrimazole and comparators across studies is
shown in Table 5.

3.6. Secondary outcomes

The relapse of OPC was reported in 11 studies. Four studies
(Koletar et al., 1990; Pons et al., 1993; Redding et al., 1992;
Sangeorzan et al., 1994) reported the relapse of OPC after clotrima-
zole troches compared to fluconazole tablets or capsules (Fig. 4).
Relapse of OPC was significantly higher after treatment with clotri-
mazole compared to fluconazole using a fixed-effects model
(OR = 2.04, 95% CI = 1.17–3.55, I-squared = 52.9%) and random-
effects model (OR = 3.45, 95% CI = 1.06–11.30, I-squared = 52.9%).
Ten studies reported the relapse of OPC after clotrimazole therapy
compared to all other antifungal agents (topical and systemic)
(Conrad & Lentnek, 1990; Koletar et al., 1990; Lawson & Bodey,
1980; Linpiyawan et al., 2000; Murray et al., 1997; Pons et al.,
1993; Redding et al., 1992; Sangeorzan et al., 1994; Thamlikitkul
et al., 1988; Vazquez et al., 2010). When data from these 10 studies
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were pooled in meta-analysis, relapse was significantly higher
after clotrimazole therapy (OR = 1.46, 95% CI = 1.08–1.97). How-
ever, when relapse after clotrimazole therapy was compared to
only other topical antifungal agents (Fig. 5), there was no signifi-
cant difference when data from 3 studies were pooled in meta-
analysis (OR = 1.11, 95% CI = 0.73–1.70) (Conrad & Lentnek, 1990;
Lawson & Bodey, 1980; Vazquez et al., 2010). Meta-analysis of
relapse rate of clotrimazole are summarized in Table 4.

Two studies reported the incidence of systemic infections. In
one study, 3 (12%) patients in clotrimazole 10 mg group versus 1



Table 3
Clinical and mycological outcomes of clotrimazole versus control agents.

Study Specific population studied Control % Clinical response a (No. of clinical
responses/Total evaluable patients)

% Mycological cure b (No. of
mycological cures/Total evaluable
patients)

Clotrimazole Control P-value Clotrimazole Control P-value

(Montes et al., 1976) Non-specific Clotrimazole 50 mg 100 (6/6) 100 (6/6) NS 50 (3/6) 50 (3/6) NS
(Kirkpatrick & Alling, 1978) Non-specific Placebo 100 (10/10) 10 (1/10) P < 0.001 90 (9/10) 10 (1/10) –
(Yap & Bodey, 1979) c Cancer Clotrimazole 50 mg 96 (25/26) 96 (25/26) – 34 (9/26) 69 (18/26) –
(Lawson & Bodey, 1980) c Cancer Nystatin 94 (34/36) 100 (30/30) – 56 (20/36) 47 (14/30) –
(Shechtman et al., 1984) Cancer Placebo 86 (6/7) 17 (1/6) P = 0.025 43 (3/7) 0 (0/6) P = 0.12
(Thamlikitkul et al., 1988) Non-specific Ketoconazole 100 100 – 64 64 –
(Koletar et al., 1990) HIV Fluconazole 65 (11/17) 100 (16/16) P = 0.018 20 (3/15) 75 (12/16) P = 0.004
(Conrad & Lentnek, 1990) Non-specific Nystatin 83 (19/23) 77 & 79 d NS 52 (12/23) 29 & 47 d NS
(Redding et al., 1992) HIV Fluconazole 73 (8/11) 100 (13/13) NS 63 (5/8) 85 (11/13) NS
(Pons et al., 1993) HIV Fluconazole 94 (128/136) 98 (149/152) NS 48 (56/118) 65 (89/136) P = 0.005
(Sangeorzan et al., 1994) c HIV Fluconazole 91 (31/34) 96 (45/47) NS 27 (9/33) 49 (22/45) NS
(Murray et al., 1997) HIV Itraconazole 70 (52/74) 77 (58/75) P = 0.349 32 (24/74) 60 (45/75) P < 0.001
(Linpiyawan et al., 2000) HIV Itraconazole 100 (15/15) e 100 (12/12) NS – – –
(Sabitha et al., 2005) Non-specific Garlic paste 87 (26/30) 100 (26/26) P > 0.05 50 (15/30) 46 (12/26) P > 0.05
(Sholapurkar et al., 2009) Non-specific Fluconazole 79 (22/28) 96 (26/27) P < 0.05 86 (24/28) 89 (24/27) NS
(Vazquez et al., 2010) HIV Miconazole 69 (199/287) 65 (188/290) P = 0.1 25 (71/287) 27 (79/290) P = 0.58

HIV = human immunodeficiency virus; NS = not statistically significant
a. Defined as cure or improvement at end of treatment.
b. Defined as negative findings on culture or absence of pseudohyphae/budding yeast on smear at end of treatment.
c. Denominators in this study represent total number of episodes instead of total number of patients.
d. Clinical cure was 77% (13/17) in 1 nystatin pastille group vs 79% (15/19) in 2 nystatin pastilles group. Clinical plus mycological cure was 29% (5/17) in 1 nystatin pastille
group vs 47% (9/19) in 2 nystatin pastilles group.
e. This is a global evaluation: a summary of clinical and mycological cure or improvement.

Table 4
Meta-analysis of the efficacy of clotrimazole.

Control Clinical response Mycological cure Relapse

No. of
studies

No. of
patients

OR (95% CI) I2 (%) No. of
studies

No. of
patients

OR (95% CI) I2 (%) No. of
studies

No. of
patients

OR (95% CI) I2 (%)

Placebo 2 33 61.63 (6.95–546.12) 0 2 33 27.83 (3.15–246.12) 0 – – – –
Fluconazole 4 426 0.23 (0.09–0.57) 0 4 384 0.40 (0.26–0.61) 21.4 4 271 FEM: 2.04 (1.17–3.55)

REM: 3.45 (1.06–11.30)
52.9

Other topical and
systemic agents

10* 1388 0.85 (0.65–1.11) 45 9 1287 FEM: 0.62 (0.49–0.79)
REM: 0.56 (0.36–0.88)

58.1 10* 918 1.46 (1.08–1.97) 17.6

Other topical agents 3* 702 1.20 (0.87–1.67) 0 2 643 0.93 (0.66–1.32) 0 3* 475 1.11 (0.73–1.70) 0

FEM = fixed-effects model; REM = random-effects model.
*one of the studies was divided into 2 comparisons.

T.A. Almangour, K.S. Kaye, M. Alessa et al. Saudi Pharmaceutical Journal 29 (2021) 315–323
(4%) patient in clotrimazole 50 mg group developed systemic can-
didiasis after initially achieving clinical cure of OPC (Yap & Bodey,
1979). In the second study, 5 (14%) and 4 (13%) patients developed
systemic candidiasis in clotrimazole and nystatin groups, respec-
tively, despite having initial cure or improvement of oropharyngeal
infection (Lawson & Bodey, 1980).

4. Discussion

To our knowledge, this is the first systematic review and meta-
analysis exclusively and comprehensively analyzing the literature
on efficacy and safety of clotrimazole in the treatment of OPC in
various patient population. Although other systematic reviews in
the treatment of OPC have been previously published, these either
addressed other antifungal agents (Lyu et al., 2016; Zhang et al.,
2016) or specific patient population including patients with den-
ture stomatitis, HIV, and cancer (Emami et al., 2014; Pienaar
et al., 2010; Worthington et al., 2010).

This meta-analysis showed that clotrimazole is significantly
more effective than placebo with regards to both clinical response
and mycological cure of OPC. However, it showed that clotrimazole
is significantly less effective than fluconazole in clinical response
and mycological cure and associated with significantly more
relapse. Although no significant difference was demonstrated in
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clinical response, clotrimazole was significantly less effective with
regards to mycological cure rate and was associated with signifi-
cantly more OPC relapse compared to other antifungal agents
including both systemic and topical therapies when data from all
studies were pooled in one analysis. However, when clotrimazole
was compared to only other topical antifungal agents, no signifi-
cant difference in clinical response, mycological cure, or relapse
rate was demonstrated. Given the topical application of clotrima-
zole, adverse effects are expected to be mild. Gastrointestinal
adverse reactions were the most frequently reported adverse
effects and no serious reactions were reported. Our descriptive
analysis of 2 studies demonstrated that systemic candidiasis may
occur after topical antifungal therapy despite initial cure or
improvement of OPC, although this occurred infrequently. The inci-
dence rate of OPC did not significantly differ when clotrimazole
10 mg was compared to higher doses or to nystatin.

Topical antifungal agents, including clotrimazole, are often indi-
cated for the management of OPC, because of their limited sys-
temic exposure, adverse effects, and drug interactions usually
associated with systemic antifungal therapies (Albengres et al.,
1998). Furthermore, the growing trends of non-albicans species
along with fluconazole-resistant C. albicans after repeated exposure
may further intensify the importance of initiating topical antifun-
gal agents particularly in mild cases (Patel et al., 2012).



Fig. 4. Forest plots for the evaluation of clotrimazole versus fluconazole in the treatment of oropharyngeal candidiasis. (A) Clinical response, (B) Mycological Cure, (C) Relapse
rate (Fixed-effect analysis), and (D) Relapse rate (Random-effect analysis).

Fig. 5. Forest plots for the evaluation of clotrimazole versus other topical antifungal agents in the treatment of oropharyngeal candidiasis. (A) Clinical response, (B)
Mycological Cure, (C) Relapse rate.
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Table 5
Adverse effects of clotrimazole and controls.

Study No. of evaluable
patients

Control Adverse effects of clotrimazole Adverse effects of control

Clotrimazole Control

(Montes et al., 1976) 6 6 Clotrimazole
50 mg

Pruritus in 1 patient None

(Kirkpatrick & Alling, 1978) 10 10 Placebo None None
(Yap & Bodey, 1979) 24 24 Clotrimazole

50 mg
Nausea and abdominal pain in 1 patient
(group not specified)

Nausea and abdominal pain in 1 patient
(group not specified)

(Lawson & Bodey, 1980) 36 episodes 30
episodes

Nystatin Nausea in 20 patients Nausea in 3 patients

(Shechtman et al., 1984) 7 6 Placebo – –
(Thamlikitkul et al., 1988) 23 22 Ketoconazole None None
(Koletar et al., 1990) 17 16 Fluconazole Nausea in 3 patients (2/3 discontinued

therapy due to nausea and altered taste
sensation)

Nausea in 3 patients

(Conrad & Lentnek, 1990) 26 19 & 23
*

Nystatin None None

(Redding et al., 1992) 11 13 Fluconazole Nausea in 2 patients Flatulence in 1 patient
(Pons et al., 1993) 158 176 Fluconazole Gastrointestinal in 22 patients;Headache,

dizziness, pruritus, rash, sweating, or dry
mouth in 13 patients

Gastrointestinal in 26 patients;Headache,
dizziness, pruritus, rash, sweating, or dry
mouth in 16 patients

(Sangeorzan et al., 1994) 22 23 Fluconazole None Rash in 1 patient
(Murray et al., 1997) 81 81 Itraconazole Gastrointestinal in 20 patients, rash in 5

patients, headache in 5 patients, and
abnormal liver function tests in 5 patients

Gastrointestinal in 21 patients, rash in 5
patients, and abnormal liver function tests
in 7 patients

(Linpiyawan et al., 2000) 15 14 Itraconazole None Transient elevation in liver enzymes in 2
patients

(Sabitha et al., 2005) 30 26 Garlic paste None Bad odour in 5 patients
(Sholapurkar et al., 2009) 28 27 Fluconazole None Gastrointestinal in 1 patient
(Vazquez et al., 2010) 287 290 Miconazole 152 patients reported � 1 of the

following: gastrointestinal, headache,
anemia, cough, dry mouth, fatigue,
increased GGT, and pain

161 patients reported � 1 of the
following: gastrointestinal, headache,
anemia, cough, dry mouth, fatigue,
increased GGT, and pain

GGT = gamma-glutamyltransferase; OC = oral candidiasis.
* 1 nystatin pastille group (n = 19); 2 nystatin pastille group (n = 23).
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In the 2016 update by the Infectious Diseases Society of Amer-
ica (IDSA) clinical practice guideline for the management of can-
didiasis, clotrimazole troches, 10 mg 5 times daily was
recommended as first line for the treatment of mild OPC (Pappas
et al., 2016). However, the World Health Organization recom-
mended clotrimazole only as an alternative agent when flucona-
zole is not available or contraindicated in HIV infected adults and
children (‘‘WHO Guidelines Approved by the Guidelines Review
Committee,” 2014). Both guidelines supported their recommenda-
tions with a number of individual randomized controlled trials.
Our review, however, focused solely on clotrimazole and included
16 randomized controlled trials that were analyzed quantitatively
and qualitatively for multiple efficacy outcomes using both fixed
and random-effects models to provide more supportive evidence
that may be considered in the future iterations of these guidelines.

A few limitations of this review should be highlighted. First, risk
of bias cannot be excluded as several studies in this review were
considered at high risk of performance bias and reporting bias.
Moreover, all except one did not provide sufficient information
about allocation concealment. In addition, although dosing regi-
mens for clotrimazole and comparators such as fluconazole were
similar across several studies, not all studies consistently evaluated
the same formulation, dose, frequency, and duration of study med-
ications. Few studies were excluded from the quantitative analysis
due to unclear reporting of certain outcomes. Finally, approxi-
mately one-half the studies reported an absence of adverse effects
related to clotrimazole therapy which might indicate inaccurate
reporting leading to overestimation of its favorable safety profile.
Therefore, the results of this meta-analysis should be interpreted
with caution.

In summary, clotrimazole is an effective agent for the treatment
of OPC. Our analysis showed no significant difference in clinical
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response between clotrimazole and all other antifungal agents
when data from all studies (including both topical and systemic
agents) were pooled together in a single analysis. However, clotri-
mazole was less effective in terms of mycologic cure and relapse
rate. Of note, when clotrimazole was compared exclusively to
other topical antifungal agents, there were no differences in clini-
cal response, microbiologic cure or relapse. Clotrimazole is signifi-
cantly more effective than placebo but less effective than
fluconazole. That makes clotrimazole a considerable alternative
option to treat OPC when fluconazole is unavailable or contraindi-
cated. Compliance with clotrimazole remains a major concern due
to the need for multiple daily administration. High quality ran-
domized controlled trials are needed to validate these findings.
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