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c , Burak Önal d , Reyhan Aslancan 

e , Eray Çalış kan 
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Introduction: Vulvovaginal candidiasis (VVC) is one of the three most common vaginal infections of 

women. Our goal is to check which treatment method (vaginal or vaginal combined with oral) is more 

effective for each trimester to treat VVC. 

Materials and Method: A retrospective analysis was performed and vaginal culture results after treatment 

of 61 pregnant women who were treated with vaginal or vaginal plus oral antifungals, were collected. 

Women were grouped according to the method were treated and the trimester they were in. Patients who 

had used vaginal 750 mg metronidazole + 200 mg miconazole nitrate were determined as the vaginal 

treatment group. Patients who had used vaginal 750 mg metronidazole + 200 mg miconazole nitrate and 

oral 150 mg fluconazole were determined as the vaginal plus oral treatment group. 

Results: When the patients were grouped according to treatment method, there were no significant dif- 

ferences in demographic characteristics except previous antibiotic use. Previous antibiotic use was signif- 

icantly higher in the vaginal treatment group ( p < 0.05). There were no statistically significant differences 

between the recurrence of VVC in the vaginal and vaginal plus oral treatment group in the first, second, 

and third trimesters. 

Discussion: The results of the study showed that the efficiency of the vaginal treatment was the same as 

the vaginal plus oral treatment in all three trimesters in the aspect of VVC recurrence. Local treatment of 

VVC has several advantageous features when compared with oral therapy including a low rate of adverse 

events, safe utilization during pregnancy, and breastfeeding. 

© 2021 Elsevier Masson SAS. All rights reserved. 
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Vulvovaginal candidosis/candidiasis (VVC), also known as can- 

idal vulvovaginitis, vaginal yeast infection, and vaginal thrush, is 

he infection of the vulva and vaginal wall caused primarily by 

andida albicans [ 1 , 2 ]. Epidemiological reviews demonstrate that 

pproximately 75% of all women have more than one scene of 

VC through their lifetime, while 40–45% encounter two or more 

pisodes [2] . Diabetes mellitus, use of broad-spectrum antibiotics, 

levated estrogen levels (oral contraceptive use or pregnancy), im- 

unosuppression, use of contraceptive devices, bad hygienic habits 

re some of the important risk factors for VVC. As the high es- 
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rogen levels increase the glycogen content in vaginal secretion, 

he incidence of VVC increases without any negative consequences 

uring the pregnancy [ 3 , 4 ]. However, as stated in the German 

uideline, the treatment of asymptomatic Candida colonization is 

nown to reduce the risk of preterm labor and neonatal candidia- 

is [5] . 

Miconazole and fluconazole are synthetic azole antifungals. 

his azole-class antifungal targets and inhibits lanosterol 14 α- 

emethylase, a fungal enzyme responsible for the conversion of 

anosterol to ergosterol, an essential sterol component of fungal 

ell membranes involved in maintaining membrane integrity [ 6 , 7 ]. 

ow dose oral fluconazole therapy is found to be safe in the aspect 

f stillbirth, neonatal death in pregnancy, and congenital malfor- 

ations in short-course treatment. Vaginal miconazole is recom- 

ended for VVC therapy due to its low teratogenic risk potential 

8-11] . 

https://doi.org/10.1016/j.mycmed.2021.101138
http://www.ScienceDirect.com
http://www.elsevier.com/locate/mycmed
http://crossmark.crossref.org/dialog/?doi=10.1016/j.mycmed.2021.101138&domain=pdf
mailto:rbender@biruni.edu.tr
https://doi.org/10.1016/j.mycmed.2021.101138
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Pregnancy is one of the criteria of complicated VVC, therefore, 

ow dose oral fluconazole and vaginal miconazole are often used in 

ombination. The immune response is different at each gestational 

eek, so VVC should be evaluated separately in each of the three 

rimesters. 

The study aims to check which treatment method (vaginal mi- 

onazole or vaginal miconazole combined with oral fluconazole) is 

ore effective to treat VVC in the first, second, third trimesters of 

regnancy. 

aterials and methods 

atient selection and clinical management 

In this two-year retrospective case series, the data were eval- 

ated in VM Medical Park Kocaeli Hospital Obstetrics and Gyne- 

ology Clinic between the years 2015 and 2017. The study was ap- 

roved by Kocaeli University Non-Invasive Clinical Research Ethics 

ommittee. The data were provided by screening the patient files 

f two different clinicians who routinely use similar follow-up 

ethods but also use different treatment methods for VVC in 

he routine. One of these clinicians has used only vaginal treat- 

ent (750 mg metronidazole + 200 mg miconazole nitrate) to pa- 

ients while the other clinician has used a combination of vaginal 

nd oral treatment (oral 150 mg fluconazole and vaginal 750 mg 

etronidazole + 200 mg miconazole nitrate). The cases in these 

wo treatment groups were compared in terms of demographic 

ata and treatment results. 

Before the retrospective evaluation, the essential demographic 

ariables in the patient files were determined by the researchers. 

y scanning past patient files, 521 pregnant women who are aged 

9–40 years and in gestational weeks of 6th-36th were included 

n the study. Of these, the patient files which provide the previ- 

usly determined treatment conditions were included in the study. 

emographic characteristics such as body mass index, education, 

enstrual disorders, previous infertility therapy, previous preterm 

elivery, contraceptive methods, gravida, parity, previous antibi- 

tic use, recurrent vulvovaginal candidiasis, frequency of coitus, to- 

acco use, diagnosis, and follow-up information of VVC based on 

ulture, treatment data with full access to active ingredients, dura- 

ion and modes of administration, gestational age information de- 

ermined by ultrasonography or last menstrual date were scanned 

n these patient files. The cases whose data were not accessible 

rom the patients’ file and not followed up at the same center dur- 

ng pregnancy were excluded from the study. We excluded also 

arly pregnancy losses, the patients who terminated the pregnancy 

r had extrauterine pregnancy, and the cases with the risk factors 

or VVC such as diabetes mellitus and immunosuppression. 

The presence of Candida in the Sabouraud dextrose agar was 

ccepted to be the diagnostic criterion to determine the patient 

roups, and the absence of Candida in the Sabouraud dextrose agar 

ulture of the vaginal swab taken at the following monthly con- 

rol examination was accepted to be the indication of the efficient 

reatment of the patients. Among the 521 patient files, only 61 pa- 

ients were able to meet these criteria. 

Pregnant women were also populated according to their 

rimester periods. The number of pregnant women receiving vagi- 

al treatment in the first, second, and third trimesters was 20, 

, and 5, respectively. The number of pregnant women receiving 

ombined therapy in the first, second, and third trimesters was 14, 

1, and 9, respectively. 

he Nugent scoring and the culture 

The routine methods of our clinic were applied for the Nugent 

coring and culture. Two vaginal swabs were collected from each 
2 
f the patients. Swabs were immediately placed in transport medi- 

ms and taken to the laboratory within three hours for processing. 

ugent scores of the microscope slide smears were determined 

y the vaginal swabs collected from each patient, followed by the 

ram staining. The Nugent results were scored as 0–3 (normal 

aginal state; N), 4–6 (intermediate-grade bacterial colonization; 

), and 7–10 (bacterial vaginosis). Swab samples were inoculated 

n Saboraud Dextrose Agar and the agars were then incubated at 

7 °C for 24–48 h. In the cultures on Sabouraud’s dextrose agar 

edium, the growth of creamy, grayish moist colonies was ob- 

erved. Gram-stained colonies that show Gram-positive yeast cells 

ere examined. 

ata analysis 

Data were analyzed in the SPSS program (IBM Corp. Released 

011. IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: 

BM Corp.). A p-value less than 0.05 was determined to be statisti- 

ally significant. 

esults 

The study consists of a retrospective analysis of 61 pregnant 

omen who had positive Candida cultures. 27 of them were 

reated with only vaginal, and 34 of them were treated with a 

ombination of oral and vaginal treatments. Age, body mass in- 

ex, and educational background, and menstrual disorders, and 

revious infertility treatment or preterm delivery, and contracep- 

ive methods, and gravida, and parity, and previous antibiotic use, 

nd the presence of recurrent VVC, and the frequency of coitus, 

he Nugent score, and tobacco use were determined and compared 

etween these two treatment groups ( Table 1 ). All parameters ex- 

ept previous antibiotic use were similar in both groups ( p > 0.05). 

5 pregnant women(55.6%) in the vaginal treatment group have 

sed some antibiotics in the 7 weeks before the diagnosis of vul- 

ovaginal candidiasis, whereas 5 women (14.7%) in the vaginal and 

ral treatment group have used antibiotics in the last 7 weeks. 

he difference for previous antibiotic use was statistically signifi- 

ant between these two groups ( p = 0.01). When pregnant women 

ere grouped according to gestational weeks, 34 of these pa- 

ients(55.7%) were in the first trimester, 13 of them(21.3%) were 

n the second trimester, and 14 of them(23%) were in the third 

rimester. In the evaluation of post-treatment culture results, both 

rimesters and treatment methods of pregnant women were taken 

nto consideration. The Candida was observed again in the total 

umber of 13 patients(21.3%) of both treatment groups ( Table 2 ). 

In the first trimester, 20 patients have taken only vaginal treat- 

ent while 14 patients have taken vaginal plus oral treatment. 

nly 5 patients in the first trimester had positive culture results 

fter the treatment and there was no statistically significant dif- 

erence between the treatment groups ( p = 0.62). In the second 

rimester, 2 patients have taken vaginal treatment and 11 patients 

ave taken vaginal plus oral treatments. 3 patients in the second 

rimester had positive culture results after the treatment. There 

ere no statistically significant differences between the treatment 

roups ( p = 0.40). In the third trimester, 5 patients have taken 

aginal treatment and 9 patients have taken vaginal plus oral treat- 

ents. 5 patients in the first trimester had positive culture re- 

ults after the treatment. There was no statistically significant dif- 

erence between the treatment groups (p:0.58). The Candida pos- 

tivity in the cultures after the treatment was the lowest in the 

rst trimester compared to the other trimesters. The ratios were 

4.70% for the first, 23,07% for the second, and 35.71% for the third 

rimesters. 
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Table 1 

Sociodemographic Characteristics of Vaginal and Vaginal and Oral Treatment Group. 

Variable Vaginal treatment ( n = 27) Vaginal and oral treatment ( n = 34) P Value 

Maternal age, year 27.29 ± 4.85 ∗ 26.94 ± 3.69 ∗ 0.48 

Body mass index 23.51 ±4.09 ∗ 22.30 ±3.86 ∗ 0.47 

Education, year 12.03 ± 3.39 ∗ 10.88 ± 3.89 ∗ 0.89 

Menstrual disorders, n (%) 4 (14.8%) 8 (23.5%) 0.59 

Previous infertility therapy, n (%) 2 (7.4%) 2 (5.9%) 0.65 

Previous preterm delivery, n (%) 1 (3.7%) 0 (0.0%) 0.25 

Contraseptive methods, n (%) 0.46 

None 14 (51.9%) 17 (50.0%) 

Intrauterine device 2 (7.4%) 4 (11.8%) 

Oral contraceptive 1 (3.7%) 4 (11.8%) 

Male condom 5 (18.5%) 2 (5.9%) 

Coitus interruptus 5 (18.5%) 7 (20.6%) 

Gravida, n (%) 0.64 

1 15 (55.6%) 15 (44.1%) 

2 9 (33.3%) 12 (35.3%) 

3 3 (11.1%) 6 (17.6%) 

4 0 (0.0%) 1 (2.9%) 

Parity, n (%) 0.92 

0 17 (63.0%) 21 (61.8%) 

1 9 (33.3%) 11 (32.4%) 

2 1 (3.7%) 2 (5.9%) 

Previous antibiotic use, n (%) 15 (55.6%) 5 (14.7%) 0.01 

Recurrent vulvovaginal candidiasis, n (%) 11 (40.7%) 8 (23.5%) 0.14 

Frequency of coitus, weekly 0.19 

1. Trimester 3.07 ±3.32 ∗ 3.14 ±3.40 ∗

2. Trimester 2.25 ±3.61 ∗ 2.61 ±3.61 ∗

3. Trimester 2.07 ±3.14 ∗ 1.67 ±2.27 ∗

Tobacco use, n (%) 2 (7.4%) 4 (11.8%) 0.46 

Nugent score, n (%) 0.84 

0–3 (normal vaginal state) 18 (66.7%) 25 73.5 

4–6 (intermediate-grade bacterial colonization) 4 (14.8%) 4 (11.8%) 

7–10 (bacterial vaginozis) 5 (18.5%) 5(14.7%) 

∗ Data are presented as mean (SD) unless otherwise indicated. 

Table 2 

Comparison of The Trimester of Treatment and Recurrence of VVC According to Treatment Method Groups Vaginal 

or Vaginal and Oral. 

Trimester of treatment and recurrence of VVC Vaginal treatment Vajinal and oral treatment P Value 

1. 

Trimester 

Can- 

dida 

cul- 

ture 

af- 

ter 

treatment 

Absent n (%) 18 (90%) 11 (78.6%) 0.62 

Present n (%) 2 (10%) 3 (21.4%) 

2. 

Trimester 

Can- 

dida 

cul- 

ture 

af- 

ter 

Absent n (%) 2 (100.0%) 8 (72.7%) 0.40 

Present n (%) 0 (00.0%) 3 (27.3%) 

3. 

Trimester 

Can- 

dida 

cul- 

ture 

Absent n (%) 4 (80.0%) 5 (55.6%) 0.58 

Present n (%) 1 (20.0%) 4 (44.4%) 

VVC indicates vulvovaginal candidiasis. 
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iscussion 

In this study, we observed similar efficacy of vaginal micona- 

ole and combined vaginal miconazole plus oral fluconazole in VVC 

reatment during the pregnancy. 

While the vulvovaginal Candida colonization is not associated 

ith negative pregnancy outcomes such as low birth weight or 

reterm delivery, as pointed out in the German guideline, the 

reatment of asymptomatic Candida colonization decreases the risk 

f preterm delivery and reduces neonatal candidiasis risk [ 4 , 12 ]. 

 more recent study in the literature showed that the symp- 

omatic VVC or asymptomatic Candida colonization in the second 

rimester results in increased premature birth and decreased birth 

eight compared to the first trimester [13] . Despite all these data, 

here is still no definite indication for the treatment of the asymp- 

omatic vulvovaginal Candida colonization. Therefore, in our study, 

he treatment was planned not only for symptomatic VVC but also 

or asymptomatic Candida colonization. 

No studies reported an increased risk of birth defects with the 

se of a single, low dose of fluconazole (150 mg) for VVC in preg-

ancy, however, because of the potential risks of high-dose oral 
3 
uconazole therapy (400 to 800 mg/day) for VVC in pregnancy 

uch as being teratogenic and was not recommended, we suggest 

n application of vaginal miconazole for seven days for the treat- 

ent [ 9 , 11 , 14–17 ]. 

The possible risks of oral azole treatment are miscarriage and 

irth defects. There are two different views on the miscarriage risk 

ith the use of oral azole therapy. In a cohort study including 3300 

omen who received 150 to 300 mg oral fluconazole between 

he 7th and 22nd weeks of their pregnancies, the women were 

rouped as the oral azole treatment group and the group with 

either azole treatments. Interestingly enough, the risk of miscar- 

iage increased 50% in the oral azole treatment group [18] . This 

esult contrasts with the previous studies because first-trimester 

xposure to fluconazole was determined not to be associated with 

he elevated prevalence of miscarriages, however, these case re- 

orts have described these defects in the presence of high-dose 

ral azole treatment [ 9 , 11 ]. 

Our treatment methods are consistent with the United States 

enters for Disease Control and Prevention and US Food and Drug 

dministration arguments in which the vaginal clotrimazole or mi- 

onazole plus oral single low dose fluconazole treatment are sug- 
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ested to be safe in pregnancy [19] . As can be seen, the literature

ata is not accurate whether oral azole treatment is safe or not on 

iscarriage [ 8 , 18 , 20 , 21 ]. Moreover, we evaluated the efficiency

f treatment modals in different trimesters and concluded Candida 

roduction on culture was higher in the patients who took com- 

ined vaginal and oral therapy but the difference is not statisti- 

ally significant which supports our oral azole treatment results. 

e, therefore, suggest that only vaginal therapy is enough for VVC 

uring the pregnancy. Therefore, avoiding oral azole treatment is 

easonable until the relationship of this treatment with the mis- 

arriage is eliminated. 

Our study is the first in the literature which compares oral 

nd vaginal treatment modalities of VVC according to pregnancy 

rimesters. Small sample size and the lack of complete identifica- 

ion of Candida non-albicans species with high treatment resistance 

ere the limitations of the study [22] . 

In conclusion, although there is not any consensus on the lit- 

rature about the side effects of oral fluconazole in pregnancy, 

t is thought to cause some side effects. Thus, taking the risk of 

ral fluconazole-related side effects does not seem meaningful, and 

aginal miconazole alone is sufficient in the treatment of candidi- 

sis in pregnancy. 
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