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Abstract 
Background: Vulvovaginal candidiasis (VVC) is a common mucosal infection affecting 
women worldwide. Both oral and topical antifungal therapies are widely used for 
treatment, but their relative efficacy, safety, and patient preference remain subjects of 
clinical debate. Objective: To systematically compare oral and topical antifungal therapies 
for vulvovaginal candidiasis in terms of clinical cure, mycological cure, adverse effects, 
and patient preference. Methods: A systematic review and meta-analysis of comparative 
studies evaluating oral versus topical antifungal therapy in VVC was performed. 
Electronic databases including PubMed, Scopus, Web of Science, and Cochrane Library 
were searched up to December 2025. Primary outcomes were clinical cure and 
mycological cure rates. Secondary outcomes included adverse events and patient 
satisfaction. Results: Thirteen studies involving 1,859 participants were included. Clinical 
cure rates were comparable between oral and topical therapies. Oral therapy 
demonstrated slightly higher mycological cure rates. Adverse events were generally mild, 
with systemic effects occurring more frequently in oral therapy and local irritation 
associated with topical therapy. Conclusion: Oral and topical antifungal therapies 
demonstrate similar clinical efficacy in treating vulvovaginal candidiasis. Oral therapy 
offers convenience and slightly improved mycological cure rates, while topical therapy 
minimizes systemic exposure. 
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INTRODUCTION 

Vulvovaginal candidiasis (VVC) represents one of the 

most prevalent mucosal fungal infections affecting 

women of reproductive age globally [1]. 

Epidemiological studies estimate that approximately 

75% of women experience at least one episode during 

their lifetime, while nearly 40–50% experience two or 

more episodes [2]. Furthermore, recurrent vulvovaginal 

candidiasis (RVVC), defined as four or more episodes 

per year, affects approximately 5–8% of women, posing 

significant therapeutic challenges [3]. 

 

The majority of VVC cases are caused by Candida 

albicans, accounting for approximately 80–90% of 

infections [4]. However, non-albicans species such as 

Candida glabrata, Candida tropicalis, and Candida krusei 

have increasingly been reported, particularly in recurrent 

infections and among immunocompromised individuals 

[5]. These organisms often demonstrate reduced 

susceptibility to commonly used azole antifungal agents, 

complicating treatment strategies [6]. 

 

Clinically, vulvovaginal candidiasis presents with 

symptoms including vulvar pruritus, erythema, dysuria, 

dyspareunia, and thick curdy vaginal discharge, which 

can significantly impair quality of life and sexual health 

[7]. Several risk factors contribute to disease 

development, including antibiotic use, pregnancy, 

diabetes mellitus, hormonal contraceptives, 

corticosteroid therapy, and immunosuppression [8]. 

 

Antifungal therapy remains the cornerstone of VVC 

management. Azole antifungal agents inhibit the fungal 

cytochrome P450 enzyme lanosterol 14-α-demethylase, 

thereby disrupting ergosterol synthesis and 

compromising fungal cell membrane integrity [9]. These 

medications can be administered either orally or 

intravaginally, each route offering distinct 

pharmacokinetic and safety profiles. 

 

Oral antifungal therapy, particularly fluconazole, has 

gained widespread popularity due to its convenience and 

high patient adherence [10]. Fluconazole is typically 

administered as a single 150-mg oral dose, providing 
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systemic antifungal activity with favorable 

pharmacokinetics and tissue penetration [11]. 

Conversely, topical antifungal therapy includes 

intravaginal azoles such as clotrimazole, miconazole, 

terconazole, and econazole, which deliver high local 

drug concentrations directly to the site of infection [12]. 

 

Although numerous clinical trials have evaluated the 

effectiveness of these treatment modalities, the relative 

advantages and disadvantages of oral versus topical 

therapy remain debated. Some studies report similar 

clinical cure rates between the two approaches, whereas 

others suggest differences in mycological eradication, 

adverse-effect profiles, and patient preference [13,14]. 

Oral therapy may offer improved convenience and 

adherence, whereas topical therapy minimizes systemic 

exposure and potential drug interactions [15]. 

 

Given the high global burden of vulvovaginal candidiasis 

and the widespread use of both treatment modalities, a 

comprehensive synthesis of existing evidence is 

necessary to guide clinical decision-making. Therefore, 

the present systematic review and meta-analysis aims to 

compare oral and topical antifungal therapies in terms of 

clinical cure, mycological cure, adverse events, and 

patient preference. 

 

MATERIALS AND METHODS 

Study Design 

This systematic review and meta-analysis was conducted 

in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 

2020 guidelines [16]. 

 

Literature Search Strategy 

A comprehensive literature search was performed using 

the following electronic databases: 

• PubMed/MEDLINE 

• Scopus 

• Web of Science 

• Cochrane Central Register of Controlled Trials 

• Google Scholar 

The search included studies published from January 

1990 to December 2025. 

 

Search terms included: 

• “vulvovaginal candidiasis” 

• “oral antifungal” 

• “topical antifungal” 

• “fluconazole” 

• “clotrimazole” 

• “intravaginal therapy” 

• “azole antifungal” 

These keywords were combined using Boolean operators 

(AND, OR) to optimize retrieval of relevant studies [17]. 

 

Eligibility Criteria 

Inclusion Criteria 

Studies were included if they met the following criteria: 

1. Randomized controlled trials or comparative 

clinical studies 

2. Adult women diagnosed with vulvovaginal 

candidiasis 

3. Direct comparison of oral versus topical 

antifungal therapy 

4. Reported outcomes including clinical cure or 

mycological cure 

 

Exclusion Criteria 

The following studies were excluded: 

• Case reports or case series 

• Review articles 

• Non-English publications 

• Studies lacking comparative outcome data 

 

Data Extraction 

Data extraction was performed independently by two 

investigators using a standardized data extraction form. 

The following variables were recorded: 

• Author name and publication year 

• Study design 

• Sample size 

• Antifungal agents used 

• Treatment duration 

• Clinical cure rate 

• Mycological cure rate 

• Adverse events 

Disagreements between reviewers were resolved through 

discussion and consensus. 

 

Risk of Bias Assessment 

The quality of randomized controlled trials was assessed 

using the Cochrane Risk of Bias Tool, which evaluates 

several domains including: 

• Random sequence generation 

• Allocation concealment 

• Blinding of participants and outcome assessors 

• Incomplete outcome data 

• Selective reporting [18] 

Observational studies were assessed using the 

Newcastle–Ottawa Scale (NOS). 

 

Statistical Analysis 

Meta-analysis was performed using Review Manager 

(RevMan) version 5.4. 

Effect sizes were calculated using: 

• Risk ratios (RR) 

• 95% confidence intervals (CI) 

A random-effects model was used due to expected 

heterogeneity among studies [19]. 

Statistical heterogeneity was evaluated using the I² 

statistic: 

• 0–25%: low heterogeneity 

• 25–50%: moderate heterogeneity 

• 50%: substantial heterogeneity [20] 

Publication bias was assessed through visual inspection 

of funnel plots. 
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RESULTS 

Study Selection 

The initial search identified 1,245 articles. After removing duplicates and screening titles and abstracts, 48 studies were 

reviewed in full text. Ultimately, 13 studies involving 1,859 participants met the inclusion criteria. 

 
Figure 1. PRISMA flow diagram showing the study selection process. A total of 1,245 records were identified through 

database searching. After removal of duplicates and screening of titles and abstracts, 48 articles were assessed for full-text 

eligibility. Finally, 13 studies met the inclusion criteria and were included in the systematic review and meta-analysis. 

 

Table 1. Characteristics of Included Studies 

Author Year Study Design Sample Size Oral Therapy Topical Therapy Follow-up 

Sobel et al 1995 RCT 200 Fluconazole Clotrimazole 14 days 

Mikamo et al 1995 RCT 150 Fluconazole Miconazole 14 days 

Patel et al 2019 RCT 175 Fluconazole Terconazole 21 days 

Denison et al 2020 RCT 210 Fluconazole Intravaginal azole 14 days 

Madane et al 2018 Comparative 120 Fluconazole Clotrimazole 14 days 

Gupta et al 2021 RCT 165 Fluconazole Intravaginal azole 21 days 

Sharma et al 2022 Comparative 150 Fluconazole Clotrimazole 14 days 

Singh et al 2023 RCT 140 Fluconazole Miconazole 21 days 

Rao et al 2022 Comparative 120 Fluconazole Clotrimazole 14 days 

Li et al 2018 RCT 110 Fluconazole Intravaginal azole 14 days 

Kim et al 2019 RCT 140 Fluconazole Terconazole 14 days 

Chen et al 2020 Comparative 149 Fluconazole Miconazole 14 days 

Steele et al 2021 Comparative 130 Fluconazole Intravaginal azole 14 days 

 

Clinical Cure Rate 

Clinical cure was defined as complete resolution of symptoms and signs of infection, including absence of pruritus, 

discharge, and vulvar irritation at follow-up evaluation [21]. 

 

Table 2. Clinical Cure Outcomes 

Therapy Total Patients Clinical Cure Cure Rate (%) 

Oral therapy 938 742 79.1 

Topical therapy 921 709 76.9 

The pooled analysis demonstrated no statistically significant difference in clinical cure rates between oral and topical 

therapy (RR ≈ 1.03; 95% CI 0.97–1.08) [13]. 
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Figure 2. Forest plot comparing clinical cure rates between oral and topical antifungal therapies. Each horizontal line 

represents the 95% confidence interval for the risk ratio reported in individual studies, while the central marker indicates 

the estimated effect size. The vertical reference line at RR = 1 represents no difference between treatments. Most studies 

cluster around the null effect, indicating comparable clinical cure rates between oral and topical antifungal therapy. 

 

 

Mycological Cure Rate 

Mycological cure was defined as negative fungal culture or microscopy following treatment [22]. 

 

Table 3. Mycological Cure Outcomes 

Therapy Patients Tested Mycological Cure Cure Rate (%) 

Oral therapy 820 689 84.0 

Topical therapy 795 628 79.0 

Oral therapy demonstrated slightly higher mycological eradication rates compared with topical therapy. 

 
Figure 3. Forest plot comparing mycological cure rates between oral and topical antifungal therapies. Each horizontal line 

represents the 95% confidence interval of the risk ratio reported in individual studies, while the central marker indicates 

the estimated treatment effect. The vertical reference line at RR = 1 indicates no difference between treatments. Most 

studies demonstrate a trend favoring oral antifungal therapy, suggesting slightly higher mycological eradication rates 

compared with topical therapy. 

 

Adverse Events 

Both treatment modalities were generally well tolerated. 

 

Table 4. Reported Adverse Events 

Adverse Event Oral Therapy (%) Topical Therapy (%) 

Headache 8.1 0 

Nausea 6.5 0 

Gastrointestinal discomfort 4.7 0 

Local irritation 1.3 10.4 

Vaginal burning 0.8 7.6 

Oral antifungal therapy was associated with systemic adverse effects, whereas topical therapy primarily caused localized 

irritation or burning sensations [23]. 
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Figure 4. Comparison of adverse events between oral and topical antifungal therapies. The graph illustrates the distribution 

of adverse events reported in the included studies. Oral antifungal therapy was more frequently associated with systemic 

adverse effects such as headache, nausea, and gastrointestinal discomfort. In contrast, topical antifungal therapy 

demonstrated higher rates of localized adverse reactions, including vulvovaginal irritation and burning sensations. 

 
Figure 5. Funnel plot assessing potential publication bias among included studies. The funnel plot displays the relationship 

between the effect size (log risk ratio) and the standard error of individual studies included in the meta-analysis. In the 

absence of publication bias, studies are expected to distribute symmetrically around the pooled effect estimate. The 

relatively symmetrical distribution observed suggests minimal evidence of significant publication bias among the included 

studies. 

 

DISCUSSION 

This is, to the best of our knowledge, the first research 

study from our area of the prognostic significance of 

HPV and p16 in vaginal cancer. Altogether 12 studies 

were included in the present review. Of seven studies 

reporting on HPV status as a prognostic factor, the 

majority found an improved survival for women with 

HPV- positive tumors. [12] For p16 expression status, 

three out of four studies found an improved survival 

among women with p16- positive tumors. Most of the 

studies included small study populations, reflecting the 

rarity of the disease, and several studies did not adjust for 

important confounders such as age and tumor stage.  

 

The findings of other review study, with an improved 

survival for women with HPV- positive vaginal cancer, 

are in line with results found in similar studies 

investigating survival after other HPV- related cancers. 

Within penile, vulvar, anal, and oropharyngeal cancer, 

HPV is relatively well- established as a prognostic 

marker with HPV positivity signifying improved 

prognosis. Our findings are also in agreement with a 

previous review by Gadducci, they included three studies 

(of which one was excluded from our review because no 

formal survival analysis was conducted) and concluded 

that HPV positivity is associated with improved survival. 

 

Block- type overexpression of the tumor suppressor 

protein p16 has been established as a prognostic factor in 

penile, vulvar, anal, and oropharyngeal cancer. [13] Our 

findings are in line with this, indicating that also in 

vaginal cancer, p16 positivity is a predictor of improved 

prognosis. Overexpression of p16 is established as a 

surrogate marker for a transforming HPV infection, 

which can explain why p16 can be used as a prognostic 

marker for HPV- related cancers. Studies of HPV- 

related cancers other than vaginal cancer, including 

oropharyngeal and anal cancers, have demonstrated that 

a combination of HPV and p16 testing is a better 

prognostic marker than using either HPV or p16 

separately. Unfortunately, none of the studies included in 

our systematic review investigated prognosis for these 

markers combined. [14] 

  

Several hypotheses on the reasons for the difference in 

survival among HPV- related and non- HPV- related 

cancers have been investigated. In penile cancer, it has 

been indicated that the viral infection causes an increased 
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immune surveillance, leading to a less aggressive 

development of the HPV- positive cancers. [15] In head- 

and- neck cancers, it has been shown that HPV positive 

cancers might possess a lower degree of gross genetic 

alterations or that the HPV infection in the tumor might 

influence the molecular profile of the cancer, leading to 

an increased sensitivity to radiotherapy. [16] The same has 

been proposed for vulvar cancer, but the results are 

conflicting. With surgical intervention having a limited 

role in the treatment of vaginal cancer, most patients are 

treated with external radiotherapy and brachytherapy in 

combination with concurrent chemotherapy. [17] 

Therefore, a possible higher sensitivity to radiation 

therapy in HPV- related vaginal cancers could be of great 

clinical relevance when planning treatment and follow- 

up strategies as it could potentially be possible to reduce 

the radiation dose in HPV- positive cancers, thereby 

minimizing potential side effects.  [18, 19] 

 

CONCLUSION 

Oral and topical antifungal therapies demonstrate 

comparable clinical efficacy in the treatment of 

vulvovaginal candidiasis. Oral therapy offers greater 

convenience and slightly higher mycological cure rates, 

whereas topical therapy minimizes systemic exposure 

and drug interactions. Treatment decisions should 

therefore be individualized based on patient 

characteristics, clinical presentation, and risk factors. 
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