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cure rates were assessed at days 7–14, days 25–35, 
and day 35 to 6  months after treatment. The three-
dose clotrimazole regimen demonstrated significantly 
higher mycological cure rates (85.7%, 80.0% and 
74.6% at three follow-up periods, respectively) com-
pared to the two-dose clotrimazole regimen (76.0%, 
61.6%, and 59.8%, all P < 0.05). The three-dose flu-
conazole regimen showed no significant difference to 
three-dose clotrimazole regimen, with cure rates of 
82.8%, 79.3%, and 75.9% (all P > 0.05). The two-dose 
fluconazole regimen had cure rates of 74.3%, 56.4% 
and 51.1%, with no significant difference from two-
dose clotrimazole regimen at days 7–14 and 25–35, 
but lower than three-dose fluconazole regimen at days 
25–35 and 35 to 6 months. The three-dose clotrima-
zole regimen demonstrated higher cure rates in Can-
dida albicans and non-albicans Candida SVVC cases 
than two-dose regimen. These findings suggest that 
three-dose antifungal regimens may be more effica-
cious than two-dose regimens for SVVC. The three-
dose clotrimazole regimen could serve as a promising 
alternative for SVVC management.
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Introduction

The epidemiological data collection and accurate 
diagnosis of vulvovaginal candidiasis (VVC), present 

Abstract Vulvovaginal candidiasis (VVC) is a 
prevalent gynecological infection characterized by 
high incidence and recurrent episodes, causing signif-
icant distress in women. This study aims to assess the 
effectiveness of different clotrimazole and fluconazole 
treatment regimens for severe vulvovaginal candidi-
asis (SVVC). A retrospective analysis was conducted 
on 1303 cases of SVVC among first-time visitors to 
the gynecology outpatient department at Peking Uni-
versity Shenzhen Hospital between January 2013 
and December 2022. Vaginal secretions were sys-
tematically collected for fungal culture, with species 
identification conducted using Chromogenic culture 
medium and API Candida test reagents. Mycological 
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significant challenges. It is estimated that approxi-
mately 70–75% of women will experience episodes of 
VVC during their lifetime. Globally, the incidence of 
VVC ranges from 12.1 to 57.3%. A notable 40–50% 
of those affected are likely to experience recur-
rent episodes, predominantly among women aged 
20–40 [1, 2]. VVC is not only a significant public 
health concern but also imposes considerable socio-
economic burdens, substantially impacting women’s 
psychological well-being. VVC increases stress in 
women’s lives, decreases self-esteem and confidence, 
fosters social anxiety, and affects overall life satisfac-
tion [3]. In high-income countries, it is estimated that 
the economic burden caused by lost productivity due 
to recurrent vulvovaginal candidiasis (RVVC) alone 
can reach as high as $14.39 billion annually [4]. Dur-
ing pregnancy, VVC can significantly increase the 
rate of miscarriages and hinder placental develop-
ment, ultimately leading to adverse pregnancy out-
comes [5]. Without proper treatment, VVC can result 
in various complications, such as pelvic inflammatory 
disease (PID), infertility, ectopic pregnancies, pelvic 
abscesses, miscarriages, and menstrual irregularities. 
Therefore, prevention, early diagnosis, and timely 
standardized treatment of VVC are paramount.

The main clinical goal of VVC treatment is to 
treat vaginal mucosal inflammation and eliminate 
the microorganisms causing the disease, while myco-
logical cure occurs 4–7  days after treatment initia-
tion [6].The sensitivity of all strains to fluconazole 
decreased significantly [7]. Fluconazole is one of the 
most commonly used drugs in the treatment of VVC. 
However, due to the results of long-term use, drug-
resistance cases of Candida albicans and non-Can-
dida albicans have also been reported. Patients with 
oral drug preparations may also develop allergies, 
hepatotoxicity and headaches, and interactions with 
other drugs may reduce the efficacy of fluconazole 
[6]. Fluconazole resistance was most common (6%) 
among drug-resistant Candida albicans strains [8]. 
Therefore, it is suggested that fluconazole should not 
be the absolutely choice for RVVC treatment. Recent 
and repeated exposure to fluconazole is considered 
the primary reason for fluconazole-resistant VVC. 
Unnecessary and inappropriate use of fluconazole 
should be avoided. After discontinuing of flucona-
zole, resistant Candida albicans strains have been 
shown to revert to susceptibility over time [9, 10]. 
Hence, treatment regimens primarily based on local 

medications for VVC, reducing fluconazole resistance 
and limiting exposure to more antifungal drugs, are 
beneficial.

VVC can be classified into uncomplicated VVC 
and complicated VVC, which includes RVVC, severe 
vulvovaginal candidiasis (SVVC), and VVC caused 
by non-albicans Candida (NAC) species [11]. SVVC 
is defined as VVC with extensive vulvar erythema, 
edema, excoriation, and fissure formation, with a 
VVC score of ≥ 7 [11–13]. Current domestic and 
international guidelines have recommended using 
two doses of fluconazole 150  mg (on the first and 
fourth day) for SVVC [11]. The Infectious Diseases 
Society of America (IDSA) guideline in 2016 and the 
American College of Obstetricians and Gynecolo-
gists (ACOG) guideline in 2020 recommended for 
the treatment of SVVC use of fluconazole 150  mg 
every 72 h for a total of two or three doses [14, 15]. 
However, there is a lack of research and literature evi-
dence supporting the specific differences in efficiency 
between the three-dose and two-dose regimens, both 
domestically and internationally.

Patients and Methods

Study Design and Participants

This real-world study involved patients with severe 
vulvovaginal candidiasis (SVVC) treated in the Gyne-
cology Outpatient Department of Peking University 
Shenzhen Hospital between January 1, 2013, and 
December 31, 2022. General information and vaginal 
secretion specimens of the patients were collected. 
The study protocol received approval from the hos-
pital’s ethical review committee (No. 2014-002), and 
informed consent was obtained from all participants. 
After obtaining informed consent, SVVC patients 
were divided into four groups based on the medica-
tion regimen, clotrimazole vaginal tablets (Canesten, 
500  mg/tablet, Bayer Medical and Healthcare Co., 
Ltd.) and oral fluconazole capsule (Diflucan, 150 mg/
tablet, Pfizer Pharmaceutical Co., Ltd.).

These four groups included the following regi-
mens, two doses of clotrimazole vaginal supposi-
tory 500  mg with a 72-h interval on days 1 and 4 
(two-dose clotrimazole group), two doses of oral 
fluconazole 150  mg with a 72-h interval on days 1 
and 4 (two-dose fluconazole group), three doses of 
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clotrimazole vaginal suppository 500 mg with a 72-h 
interval on days 1, 4 and 7 (three-dose clotrimazole 
group), and three doses of oral fluconazole 150  mg 
with a 72-h interval on days 1, 4 and 7 (three-dose 
fluconazole group).

Patients with SVVC were followed up at three dif-
ferent time intervals: days 7–14 after the initial visit 
(short-term efficacy), days 25–35 (long-term effi-
cacy), and day 35 to 6 months.

During the follow-up period, the vaginal secre-
tions of the patients were collected for fungal cultures 
according to the standard procedure.

Cases of SVVC mixed infected by more than one 
strain were excluded, the number of strains was equal 
to the number of cases.

Definition of VVC Cases

A VVC case was defined as the presence of clinical 
symptoms, detection of spores and pseudohyphae 
on a microscopic examination of vaginal secretions 
treated with 10% potassium hydroxide, as well as 
positive fungal cultures.

The severity of each symptom and sign (includ-
ing itching, burning, discharge, and erythema) was 
graded on the following scale: 0 = absent, 1 = mild, 
2 = moderate, 3 = severe. Patients with a severity 
score of 7 or higher were designated as having SVVC 
[12, 13].

Sample Data Collection

Patients were scheduled for follow-up visits at the 
gynecology outpatient department on days 7–14, days 
25–35, and day 35 to 6 months post-initial treatment 
for data collection and vaginal secretion sampling.

Mycological cure was defined as negative results 
in fungal cultures indicative of cure, whereas positive 
results were indicated treatment failure.

Vaginal secretion cultures were performed in the 
Gynecology Laboratory of Peking University Shen-
zhen Hospital. Swabs were cultured on Sabouraud’s 
dextrose agar at 30 °C for 48 h, after which individual 
colonies were collected. Separate colonies were ini-
tially identified as Candida albicans or NAC using 
Chromogenic agar medium (CHROMagar, France), 
with further identification of NAC species using the 
API 20C AUX system (BioMérieux S.A., France).

Statistical Analysis

Statistical analysis was performed using the chi-
squared test and Fisher’s exact test to compare follow-
up mycological cure rates and assess treatment effi-
cacy, with P < 0.05 indicating statistical significance. 
Statistical analysis and figure generation were con-
ducted using SPSS 26.0 (IBM Corp., Armonk, NY, 
USA) and GraphPad Prism (version 8.2.1, GraphPad 
Software, San Diego, California, USA).

Results

Patient Characteristics and Candida strains

This investigation encompassed a comprehensive 
study of 1303 cases of SVVC treated at the gyne-
cology outpatient department of Peking University 
Shenzhen Hospital from 2013 to 2022 (Fig.  1). The 
distribution of SVVC cases for each treatment regi-
men is as follows, two-dose clotrimazole (346/1303, 
26.5%), three-dose clotrimazole (621/1303, 47.7%), 
two-dose fluconazole (307/1303, 23.6%) and three-
dose fluconazole (29/1303, 2.2%).

The average age of patients was 31.57 (± 7.09) 
years. SVVC cases were diagnosed throughout the 
entire decade, the number of cases was relatively low 
in some years. The use of the three-dose clotrimazole 
regimen gradually increased after 2016. A total of 9 
Candida species were identified, including C. albi-
cans (1093/1303, 83.9%), C. glabrata (143/1303, 
10.9%), C. parapsilosis (32/1303, 2.4%), C. tropicalis 
(12/1303, 0.9%), C. krusei (12/1303, 0.9%), Saccha-
romyces cerevisiae (brewer’s yeast) (6/1303, 0.5%), 
C. kefyr (3/1303, 0.3%), C. membranifaciens (1/1303, 
0.1%) and C. utilis (1/1303, 0.1%).

Treatment Outcomes of Two Dosages and Three 
Dosages

The three-dose regimen of clotrimazole or flucona-
zole groups showed higher mycological cure rates 
than two-dose regimen groups. There was no signifi-
cant difference between three-doses regimen of clotri-
mazole and fluconazole, and no significant difference 
between the two-doses (Table 1).
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Treatment Outcomes for Candida albicans and NAC 
SVVC

Candida albicans (CA) SVVC showed a higher 
mycological cure rates than NAC SVVC, and the 
trends among the different regimens were similar to 
the overall results. Three-dose regimens of clotrima-
zole or fluconazole groups showed a higher mycolog-
ical cure rates than two-dose regimen groups in the 
CA and NAC groups, respectively. Candida glabrata 
(CG) SVVC showed a lower mycological cure rates 
than NAC compared to CG SVVC. The three-dose 
clotrimazole regimen showed a higher mycological 
cure rate than the two-dose regimen groups in CG 
and NAC other than CG groups, respectively. The 
three-dose fluconazole regimen for NAC SVVC was 
not statistically significant because the sample size 
was too small (Table 2).

Discussion

This study evaluated the efficacy of three-dose ver-
sus two-dose antifungal treatment of SVVC. It was 
found that the mycological cure rate of three-dose 
antifungal drugs was higher than that of two doses, 
especially the comprehensive mycological cure rate 
of clotrimazole is better than that of fluconazole. The 
three-dose fluconazole regimen seems to demonstrate 
slightly higher mycological cure rate than that of 
three-dose clotrimzole regimen on day 35 to 6 month. 
However, numerous factors can influence SVVC 
treatment outcomes, and further research is needed 
to investigate the impact of various factors on SVVC 
treatment effectiveness. Currently, clinical practice 
involves both overuse and underuse of treatment, 
resulting in low cure rates and recurrent infections, as 
well as increasing antifungal drug resistance. Stand-
ard therapies for VVC include azole antifungal drugs 
such as clotrimazole, fluconazole, voriconazole, 
itraconazole, ketoconazole and miconazole, which 

Table 1  Mycological Follow-up Cure Rate of the Three-dose Regimen and the Two-dose Regimen

*Compared with three-dose regimen of clotrimazole, P < 0.05
#Compared with three-dose regimen of fluconazole, P < 0.05
§Compared with two-dose regimen of clotrimazole, P < 0.05

Follow-up efficacy Clotrimazole Fluconazole

Three-dose regimen (%) Two-dose regimen (%) Three-dose regi-
men (%)

Two-dose regimen (%)

Days 7–14
(short-term efficacy)

532 (85.7%) 263 (76.0%)* 24 (82.8%) 228 (74.3%)

Days 25–35
(long-term efficacy)

497 (80.0%) 213 (61.6%)* 23 (79.3%) 173 (56.4%)#

Day 35 to 6 month 463 (74.6%) 207 (59.8%)* 22 (75.9%) 157 (51.1%)#,§

Fig. 1  Distribution of 
SVVC samples at Peking 
University Shenzhen Hospi-
tal, 2013–2022
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inhibit ergosterol synthesis of ergosterols in fungal 
cell membrane. Notably, fluconazole and clotrima-
zole have diverse therapeutic dosages and regimens 
for VVC treatment.

Compared with clotrimazole, fluconazole has 
been reported more frequently in all types of VVC. 
Two 1990s studies showed that in single-dose clotri-
mazole 500  mg vaginal tablets in the treatment of 
uncomplicated VVC, the mycological cure rate was 
72% (214 cases, United Kingdom). In clotrimazole, 
200 mg vaginal tablets for three consecutive days for 
the treatment of acute VVC, the clinical cure rate of 
clotrimazole was 100% (95 cases, United States) [16, 
17]. In recent years, there has been limited large-scale 
research data on the specific clinical and mycological 
cure rates of clotrimazole in VVC. Fan et al. reported 
that in the randomized controlled trial (RCT) study 
of SVVC, the mycological cure rate of the two-dose 
150  mg fluconazole was 84.0% on days 7–14 and 
69.7% on days 30–35 follow-up. The clinical cure rate 
was similar to the mycological cure rate (577 cases, 
China) [18]. In the prospective case–control study by 
Li et  al., the clinical cure rate and mycological cure 
rate of two-dose 150  mg fluconazole were 75.8% 
and 71.2% respectively on days 7–14 follow-up, and 

the clinical cure rate and mycological cure rate were 
56.1% and 53.0% respectively on days 30–35 follow-
up. Local irritation was the main adverse reaction 
related to vaginal administration, while systemic side 
effects were related to fluconazole (140 cases, China) 
[19]. Fluconazole is also widely used in RVVC. The 
mycological cure rate of fluconazole was 73.8% after 
initial treatment, 72.7% at the end of maintenance 
treatment, and 82.19% after six months of treatment. 
The mycological cure rate of fluconazole in RVVC 
caused by Candida albicans was 81.8% and that of 
RVVC caused by Candida glabrata was 12.5% (293 
cases, China) [20]. Fluconazole can also treat most 
VVC caused by infection with NAC strains. Powell 
et al. reported that fluconazole as initial treatment was 
effective in 60% of C. glabrata and 81% of C. par-
apsilosis patients, and that symptom improvement 
in 52.7%, 66.7%, and 57.1% of C. glabrata, C. par-
apsilosis, and C. tropicalis cases (108 cases, United 
States) [21]. In a study of acute VVC, 84.7% were 
clinically cured, 80.5% were mycological cured in 
150  mg oral fluconazole, and 83.3% were clinically 
cured and 70% were mycological cured in 200  mg 
clotrimazole vaginal use for seven days (142 cases, 
Iran) [22]. In a phase II clinical study of acute VVC, 

Table 2  Mycological Follow-up Cure Rate of the Candida albicans SVVC, non-albicans Candida SVVC, Candida glabrata SVVC 
and NAC other than CG SVVC

*Compared with the CA three-dose regimen of clotrimazole, P < 0.05
#Compared with the CA three-dose regimen of fluconazole, P < 0.05
¶Compared with the CA two-dose regimen of clotrimazole, P < 0.05
§Compared with the NAC three-dose regimen of clotrimazole, P < 0.05
†Compared with the CG three-dose regimen of clotrimazole, P < 0.05
‡Compared with the CG two-dose regimen of clotrimazole, P < 0.05

Regimens Follow-up efficacy CA (%) NAC (%) CG (%) NAC other than CG (%)

Three-dose clotrimazole Days 7–14 475(89.5%) 57 (63.3%)* 33 (51.6%) 24 (92.3%)†
Days 25–35 444 (83.6%) 53 (58.9%)* 30 (46.9%) 23 (88.5%)†
Day 35 to 6 month 411 (77.4%) 52 (57.8%)* 29 (45.3%) 23 (88.5%)†

Two-dose clotrimazole Days 7–14 231 (84.9%) 32 (43.2%)§ 13 (27.1%)† 19 (73.1%)‡
Days 25–35 184 (67.6%)* 29 (39.2%)§ 138 (27.1%)† 16 (61.5%)‡
Day 35 to 6 month 178 (65.4%)* 29 (39.2%)§ 13 (27.1%)† 16 (61.5%)‡

Three-dose fluconazole Days 7–14 24 (92.3%) 0(-) 0 (-) –
Days 25–35 23 (88.5%) 0(-) 0 (-) –
Day 35 to 6 month 22 (84.6%) 0(-) 0 (-) –

Two-dose fluconazole Days 7–14 210 (79.5%) 18 (41.9%) 10 (35.7%) 8 (53.3%)
Days 25–35 160 (60.6%)# 13 (30.2%) 7 (25.0%) 6 (40.0%)
Day 35 to 6 month 144 (54.5%)# 13 (30.2%) 7 (25.0%) 6 (40.0%)
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the cure rate of the fluconazole group was 62.5%, and 
that of different doses and regimens of oteseconazole 
(VT-1161) was 75.0–85.7% (55 cases, United States) 
[23]. At present, oral medications are the most com-
monly used in the treatment of VVC, but they are 
contraindicated during pregnancy and may have 
common limitations in terms of side effects and tox-
icity, the incidence of fluconazole allergy rate is not 
clear, but if angioedema or severe rash occurs, vagi-
nal table is preferred [10, 24]. A review by Denison 
et al. showed that oral anti-fungal treatment probably 
improves short-term and long-term mycological cure 
rate over intra-vaginal for uncomplicated VVC. Still, 
the certainty of this evidence is low [25]. C. glabrata 
and C. krusei infections are usually resistant to flu-
conazole, and pregnant women should avoid flucona-
zole as given cases report fetal craniofacial and heart 
abnormalities. Still, the current data on abortion are 
contradictory [19]. An RCT study of SVVC reported 
that the clinical cure rates of two-dose 500 mg clotri-
mazole and two-dose 150 mg fluconazole were 88.7% 
and 89.1%, mycological cure rates were 78.3% and 
73.6% on days 7–14 follow-up, and on days 30–35 fol-
low-up the clinical cure rates were 71.9% and 78.0%, 
the mycological cure rates were 54.4% and 56.0% 
(240 cases, China). In most cases, local treatment of 
vaginal infections is as effective as oral treatment, 
with higher local  drug concentrations, fewer drug 
interactions and adverse reactions [26, 27]. A study 
of a series of products with different formulations of 
clotrimazole and fluconazole reported that more than 
90% of patients showed improvement in symptoms 
after treatment, 42% felt improvement within four 
hours after the first use, 76%-88% of symptoms were 
relieved within one day, and the overall rate of symp-
tom relief of oral drugs was slightly longer than that 
of vaginal preparations (475 cases, United Kingdom 
and Canada) [28]. The high systemic toxicity of some 
antifungal drugs and the potential to disrupt vagi-
nal microecology has prompted the exploration of 
the vaginal mucosa as a way of drug administration. 
Compared with oral administration, vaginal mucosal 
administration avoids the first-pass effect of the liver 
and systemic pre-elimination in the gastrointestinal 
tract. The vaginal mucosa also has a dense vascular 
network and a larger surface area, allowing for rapid 
drug absorption. At present, the commonly used local 
drugs in the drug market include clotrimazole, nys-
tatin, ketoconazole and so on. Moreover, due to the 

current indiscriminate use of antifungal drugs, some 
fungi have developed resistance, which makes it chal-
lenging to control recurring infections and leads to 
further opportunities for antifungal drug use, forming 
a vicious cycle. Therefore, it is necessary to develop 
more effective treatments or drugs.

For VVC caused by NAC, non-fluconazole anti-
fungal drugs may be a good choice. It is believed that 
the abuse of both over-the-counter and prescription 
antifungal drugs may lead to selective NAC VVC. In 
a study of 785 VVC strains, 99 strains (12.6%) were 
fluconazole-resistant, most of which were NAC. One 
of the main mechanisms of drug resistance is the 
overexpression of efflux pump-related genes, result-
ing in reduced drug concentrations inside fungal 
cells [29]. Candida albicans can usually be isolated 
from the vulva or vaginal specimens of up to 20% 
of asymptomatic reproductive-age women. As the 
vaginal defense mechanisms do not work quickly, the 
presence of yeast cells in the vagina may not repre-
sent actual colonization, but rather a transitional or 
subclinical infection. During asymptomatic intervals 
between clinical symptoms, yeast may persist in the 
vagina or vulva even after antifungal treatment. Thus, 
many recurrences may result from the continuous 
presence of yeast strains after long-term antifungal 
treatment rather than from exogenous reinfection. In 
fact, in over two-thirds of recurrent cases, the strains 
isolated before and after treatment were the same 
[26]. Therefore, increasing the dose of antifungal 
drug can enhance the chance of fungal eradication 
under higher drug load, may reduce the recurrence 
rate of SVVC, reduce the exposure chance of antifun-
gal drugs, and may decrease antifungal drug resist-
ance indirectly.

The single center, lack of RCT and clotrima-
zole combination regimen were not included in the 
analysis were limitations of this study. The correla-
tion between antifungal drug sensitivity and clinical 
results of VVC is inconsistent. In the current research, 
the resistance of candida to fluconazole were rare, 
and there is no difference in the proportion of strains 
resistant to fluconazole between cured patients and 
failed patients [30, 31]. Therefore, this study did not 
introduce the results of antifungal drug sensitivity. 
Various factors, including patient hormone levels, 
pregnancy, microbial flora, age, enzyme activity, pH, 
content and composition of cervical vaginal fluid may 
affect the transport and distribution of drugs on the 
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vaginal mucosa. The physicochemical properties of 
clotrimazole will also affect drug transport, thereby 
affecting effectiveness [32]. Other factors that influ-
ence clotrimazole in the treatment of SVVC need to 
be further explored. Currently, continuous monitoring 
of epidemic strains and drug sensitivity is not only 
an epidemiological problem, but a necessary step to 
guide appropriate clinical practice. For refractory 
cases, individualized treatment plans should be based 
on the basic situation of each patient and the results 
of drug sensitivity in vitro.

Conclusion

The three-dose antifungal regimen demonstrates a 
higher mycological cure rate than the two-dose regi-
men. Candida albicans remains the most prevalent 
species in SVVC, followed by Candida glabrata. The 
mycological cure rate of Candida albicans SVVC 
and NAC SVVC were similar to the overall results. 
In Candida glabrata SVVC, the three-dose clotrima-
zole regimen shows a higher cure rate than the two-
dose regimen, but overall cure rates remain modest. 
This study is based on real-world data, and it is hoped 
that future RCT will further investigate the efficacy of 
three-dose antifungal therapy and explore the influ-
encing factors of treatment failure. Therefore, with 
the gradual increase of clinical resistance to flucona-
zole, the three-dose clotrimazole regimen emerges as 
a promising alternative for treating SVVC.
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