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ABSTRACT
Introduction: Dysbiotic changes in the microbiota of the genital tract in candidal vulvovaginitis are manifested 

by the formation of associations of Candida fungi with various representatives of opportunistic microflora 

against the background of Lactobacillus spp. deficiency. In the vast majority of cases, the causative agent 

of the infection is Candida albicans, with Candida non-albicans being less frequently registered.

Material and methods: To assess the species and quantitative composition of the vaginal microflora in 

women, bacteriological studies were conducted. The research group consisted of 60 women with candidal 

vulvovaginitis. The control group consisted of 30 healthy women.

Results: The results indicate that in 95% of women with vulvovaginal candidiasis, the vaginal microbiota is 

characterized by the formation of 2–4 component associations of Candida fungi with various representa-

tives of facultatively anaerobic and obligately anaerobic conditionally pathogenic microflora. The species 

spectrum of fungi isolated from the genital tract of women with candidal vulvovaginitis mainly included 

C. albicans (75%) and, less frequently, Candida non-albicans (25%). In healthy women, C. albicans was 

recorded in 10% of those examined, and Candida non-albicans in 6.6%.

Conclusions: An increase in the frequency of detection of Candida non-albicans species in the spectrum 

of fungi isolated from the vagina of women with candidal vulvovaginitis, an increase in the frequency of 

fungal-bacterial associations of microorganisms, as well as a deficiency or absence of Lactobacillus spp., 

confirms the importance of constant bacteriological monitoring to identify changes in the composition of 

the vaginal microbiota and prescribe adequate therapy.
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Introduction

In recent years, the prevalence of candidiasis 
vulvovaginitis among women has ranged from 8% to 
32%, and these rates are steadily increasing [1, 2]. The 
relevance of this problem today is explained by both 
the high prevalence and the tendency of this pathology 
to become chronic and recurrent [3, 4]. The reasons 
for the high prevalence of vulvovaginal candidiasis, 
including its recurrent forms, are numerous: diseases 
in the host organism that weaken the immune system 
or disrupt the secretory link of immunity, diabetes, hor-
monal imbalance, and the irrational use of antibacterial 
drugs. These changes create favourable conditions for 
the spread and reproduction of yeast-like fungi of the 
genus Candida [5–7].

Currently, more than 196 biological species of yeast-
like fungi have been described, among which Candida 
albicans is the causative agent of infection in the vast 
majority of cases (about 70–90%). Other types of fungi 
of the genus Candida—Candida tropicalis, Candida 
krusei, Candida parapsilosis, Candida glabrata — are 
isolated in 10–30% of cases [8–10].

Diseases caused by C. albicans are associated with 
pathogenicity factors such as morphological transfor-
mation, adhesion, invasion, formation of biofilms, and 
secretion of hydrolases, which are determined by the 
genome of the fungus. One of the main pathogenicity 
factors of C. albicans is a mannose-containing ingredi-
ent, asparagine proteinases. Mannoproteins of the cell 
walls of this type of yeast fungus function as surface an-
tigens, mainly providing adhesion and invasion into the 
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vaginal epithelium. This is the initial stage of the patho-
genesis of candidiasis, which allows fungi to remain on 
the surface of the multilayered squamous epithelium 
of a healthy mucous membrane. Factors that increase 
the adhesive properties of Candida fungi include drugs 
often used in obstetrics and gynaecology: synthetic 
progestins, corticosteroids, and cytostatics [11–13].

It is known that the ability to adhere directly cor-
relates with the prevalence of the strain and is strongest 
in C. albicans and to a lesser extent in C. tropicalis,  
C. parapsilosis, and C. glabrata [14, 15].

During electron microscopic examination of vaginal 
secretions in women with candidiasis vulvovaginitis, 
intracellular parasitism of Candida fungi was detected, 
particularly through the invasion of pseudo mycelia into 
epithelial cells with the formation of phagosomes, which 
serve as reservoirs of infection. The invasion of Candida 
fungi into epithelial cells leads to their parasitism in 
the cytoplasm, forming lysis zones. Under favourable 
conditions, fungal blastospores transform into pseudo-
mycelium threads, which grow invasively into epithelial 
cells towards the nucleus, causing its destruction and 
the rarefaction of the cytoplasm [16, 17].

A characteristic of modern genital candidiasis is 
the formation of associations of Candida fungi with 
various representatives of opportunistic microflora: 
Gram-positive and Gram-negative aerobic, facultatively 
anaerobic, and obligately anaerobic microorganisms 
[18]. An important factor in their active growth is the 
deficiency of Lactobacillus spp., which produces H₂O₂ 
[19–22].

This work aimed to study the qualitative and quanti-
tative indicators of vaginal colonization by facultatively 
anaerobic and obligately anaerobic microorganisms in 
women with candidiasis vulvovaginitis.

Material and methods

Bacteriological studies were carried out to assess 
the species and quantitative composition of the faculta-
tively anaerobic and obligately anaerobic microflora of 
the vagina in 30 women of childbearing age with candi-
diasis vulvovaginitis. The diagnosis of candidiasis vulvo-
vaginitis was verified according to clinical and laboratory 
research methods. The International Classification of 
Diseases (ICD-10), created in accordance with WHO 
recommendations and adopted in Ukraine, was used 
for establishing the gynaecological diagnosis.

The age of the study participants ranged from 
24 to 30 years, with a BMI of 18.5–24.9. At the time of 
the examination, the women were not pregnant and 

did not take hormonal contraception or other medica-
tions. According to the gynaecological history, 48% of 
the women had previously been treated for colpitis of 
various aetiologies, 22.5% had menstrual cycle disor-
ders, and 15.5% had a history of cervical erosion.

There was a somatic history burden in 35% of the 
women: 15% had been diagnosed with cardiovascular 
pathology, 10% suffered from chronic pyelonephri-
tis, and 10% had gastrointestinal diseases (gastritis, 
cholecystitis). Data obtained from the examination of 
30 healthy women were used as a control.

Microbiological studies and recording of the results 
were carried out in accordance with Order No. 1614 of 
the Ministry of Health of Ukraine dated 03.08.2021, 
“Procedure for Epidemiological Surveillance and 
Keeping Records of Infectious Diseases Related to 
the Provision of Medical Care” and other regulatory 
documents. Differential diagnostic media were used 
to culture vaginal mucus: blood agar, yolk-salt agar, 
Endo medium, Lactoagar for lactobacilli, chromogenic 
medium for group B streptococci (bioMerieux, France), 
Saburo agar, and chromogenic medium for Candida 
(SANIMED-M LLC, Ukraine), which allows differentiation 
of Candida fungi into species.

Sowing was carried out by the method of sectoral 
sowing on dense nutrient media, which allows for 
determining the degree of microbial insemination and 
revealing the maximum possible spectrum of aerobic 
and facultatively anaerobic microflora. The anaerobic 
microflora of the genital tract was studied with strict 
adherence to the technique of anaerobic cultivation. 
The material obtained without access to oxygen was 
sown on a dense nutrient medium with subsequent 
spreading; then, the material was immersed in the 
bottom of a test tube with a storage medium. Solid and 
liquid nutrient environments were used for research 
(thioglycolic medium, blood agar with glucose, liver 
broth, Kitt-Tarozzi medium).

All cultures were placed in an anaerostat at 37°C 
for 7 days. In parallel, cultures were cultivated in aer-
obic conditions. To create anaerobic conditions, the 
Anaerocult system (Merck, Germany) and Anaerogaz 
gas packages were used. When signs of bacterial 
growth appeared, smears were made, stained by Gram, 
and microscopied.

The identification of the selected microorganisms 
was carried out according to their cultural, morpho-
logical, staining, and biochemical properties on the 
automatic microbiological analyser Vitek 2 Compact 
(bioMerieux, France).

Statistical processing of the obtained research re-
sults was carried out using the standard “Data Analysis” 
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package of Microsoft Excel for Windows 2007. The 
arithmetic mean (M), the standard error of the mean 
(m), and the probability value (p) were calculated. The 
reliability of the obtained data was assessed using the 
Student’s t-test. Reliability was considered established 
if the probability was at least 95% (p < 0.05).

Results

Microscopy of vaginal contents in most women with 
candidiasis vulvovaginitis indicates negative changes 
in microbiota indicators, which manifest as vaginitis. In 
93.3% of patients, a significant increase in the number 
of neutrophils and leukocytes (30–100 in the field of 
vision), increased desquamation of the epithelium, 
degenerative changes in the nuclei, vacuolization of 
the cytoplasm, and a significant increase in the number 
of Gram-positive and Gram-negative microorganisms 
(cocci, streptococci, bacilli) were observed. Microflora 
morphotypes corresponding to Lactobacillus spp. were 
found with insignificant frequency or were absent. In 
46.7% of those examined, fungi were found in the form 
of yeast cells, and in 53.3%, yeast and pseudomycelium 
were found.

As is known, the morphogenesis of yeast into hyphal 
elements is considered a factor in the pathogenicity 
of Candida fungi because it contributes to their mi-
gration through the affected mucous membrane into 
healthy tissues.

Using the cultural method of research, it was estab-
lished that the species spectrum of fungi isolated from 
the genital tract of women with candidiasis vulvovaginitis 
mainly included C. albicans (75%) and less frequently 
Candida non-albicans (25%) (Table 1). Among Candida 
non-albicans, Candida glabrata (10%) and Candida 
tropicalis (6.7%) were detected with the highest fre-
quency, and their quantitative indicators exceeded the 
diagnostic level [according to lg 5.3 CFU/mL and lg 
4.3 CFU/ml (p < 0.05)].

Lactobacillus spp. in the composition of the vaginal 
microflora is of essential importance for the realization 
of the functions of the vaginal microbiota. Lactobacillus 
spp. deficiency was found in 78.3% of patients, and 
their absence was noted in 21.7%. A decrease in the 
quantitative level of Lactobacillus spp. seeding was also 
found — lg 3.9 CFU/mL (Table 2).

The study of the vaginal microflora using the cultural 
bacteriological method allowed the establishment of 
active proliferation of representatives of the phylum 
Firmicutes and phylum Proteobacteria, in particular, 
representatives of Gram-negative bacteria of the family 

Enterobacteriaceae, in women with candidiasis vulvo-
vaginitis. Changes in indicators of contamination of the 
vagina with anaerobic Gram-positive coccal microflora 
and representatives of the genera Bacteroides spp. and 
Prevotella spp. were also found. The level of the latter 
significantly decreased compared to healthy women.

In 95% of patients, the formation of fungal asso-
ciations was found between Candida and various 
representatives of conditionally pathogenic microflora. 
Two-component bacterial-fungal associations were 
found in 28.3% of cases, three-component in 48.3%, 
and four-component in 18.3% of patients. Monocultures 
of Candida fungi were registered in 6% of women.

As a result of bacteriological examination of wom-
en with candidiasis vulvovaginitis, an increase in the 
composition of bacterial and fungal associations in 
vaginal contents was established, particularly cocci 
with pathogenic properties (haemolysis, plasma coag-
ulation). For example, the frequency of the presence of 
Staphylococcus aureus in the composition of associ-
ations in the studied group of women reached 18.3%, 
Staphylococcus epidermidis with haemolysis — 23.3%, 
Enterococcus spp. — 20.0%.

Also, the composition of associations in sick women 
with significant frequency included various types of 
enterobacteria. A significant proportion of Escherichia 
coli with haemolytic properties was established (16.7%), 
Klebsiella spp. — 15%, Enterobacter spp. — 13.3%.

Quantitative indicators of seeding of various repre-
sentatives of facultatively anaerobic conditionally patho-
genic microflora of the vagina in patients exceeded the 
diagnostic level (lg 4.2 — lg 5.8 CFU/mL).

Thanks to the development of modern microbio-
logical diagnostic methods, information about the role 
of anaerobic microflora in the vaginal microbiome has 
significantly increased. One of the tasks of this work 
was to assess the degree of insemination of the vagina 
by representatives of obligate anaerobic microflora in 
women with candidiasis vulvovaginitis.

According to the obtained results, the vagina of 
sick women was most frequently contaminated with 
Peptostreptococcus spp. (28.3%), Fusobacterium spp. 
(16.7%), and Veillonella spp. (16.7%). Quantitative indi-
cators of seeding of these representatives of obligate 
anaerobic microflora exceeded the diagnostic level and 
were lg 5.4 CFU/mL — lg 4.4 CFU/mL. The presence of 
Bacteroides spp. (13.3%) and Prevotella spp. (10.0%) 
was less frequent. The quantitative level of vaginal con-
tamination by Bacteroides spp. and Prevotella spp. was 
also reduced compared to healthy women.

Examination of vaginal contents in healthy wom-
en revealed the presence of endogenous stabilizing 
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Table 1. Candida fungi in patients with candidiasis vulvovaginitis (%, lg CFU/mL)

Types of mushrooms Women from candida   
vulvovaginitis

n = 30

Healthy women
n = 30

% lg CFU/mL % lg CFU/mL

Candida albicans 75.0 5.9 ± 0.04* 10.0 3.4 ± 0.02

Candida tropicalis 6.7 4.3 ± 0.02* 3.3 2.5 ± 0.04

Candida glabrata 10.0 5.3 ± 0.08 – –

Candida parapsilosis 5.0 3.7 ± 0.06* 3.3 2.8 ± 0.06

Candida krusei 3.3 3.5 ± 0.02 – –

* — statistically significant difference between indicators of sick and healthy women (p < 0.05)

Table 2. Microflora of the vagina in patients with candidiasis vulvovaginitis (%, lg CFU/mL)

Microflora Patients with candidiasis 
vulvovaginitis

N = 30

Healthy women
N = 30

% lg CFU/mL % lg CFU/mL

S. epidermidis 21.7 5.6 ± 0.06* 20.0 3.3 ± 0.04

S. epidermidis (hem+) 23.3 5.8 ± 0.02* 6.7 2.5 ± 0.02

S. aureus 18.3 5.0 ± 0.04* 3.3 2.0 ± 0.04

E.  faecalis 20.0 4.8 ± 0.08* 13.3 3.5 ± 0.05

S. agalactiae 15.0 4.2 ± 0.02* 6.7 2.5 ± 0.02

S. pyogenes 8.3 4.2 ± 0.04 – –

Corynebacterium spp. 13.3 4.0 ± 0.06 10.0 3.3 ± 0.04

E. coli 18.3 5.4 ± 0.02* 13.3 3.2 ± 0.02

E. coli (hem+) 16.7 5.0 ± 0.04* 6.7 3.0  ±0.03

Klebsiella spp. 15.0 4.8 ± 0.08* 3.3 2.0 ± 0.04

Enterobacter spp. 13.3 4.4 ± 0.02 6.7 3.2 ± 0.06

Candida fungi 100.0 5.8 ± 0.04* 10.0 3.3 ± 0.04

Lactobacillus spp. 90.0 3.8 ± 0.02* 100.0 6.2 ± 0.08

Bifidumbacterium spp. 11.7 2.4 ± 0.06* 13.3 4.0 ± 0.06

Bacteroides spp. 13.3* 2.6 ± 0.04* 43.3 5.2 ± 0.06

Peptostreptococcus spp. 28.3 5.2 ± 0.02 20.0 4.0 ± 0.04

Fusobacterium spp. 16.7 4.4 ± 0.06 13.3 4.2 ± 0.02

Prevotella spp. 10.0 2.8 ± 0.04* 40.0 5.0 ± 0.08

Veilonella spp. 16.7 5.4 ± 0.02* 10.0 4.2 ± 0.06

* — statistically significant difference between indicators in sick and healthy women (p > 0.05)

microflora and transient microorganisms. The dom-
inant genus of the vaginal biotope is Lactobacillus 
spp. in association with obligately anaerobic and 
facultatively anaerobic types of microorganisms.  
Coagulase-negative staphylococci (S. epidermid-
is), Corynebacterium spp., Streptococcus spp., 
Bacteroides spp., Prevotella spp., Peptostreptococcus 

spp., Fusobacterium spp., E. coli, and other coliform 
bacteria were recorded less often. Candida fungi were 
determined with a low frequency (10.0%). Quantitative 
indicators of opportunistic microflora isolated from the 
vagina of healthy women did not reach the diagnostic 
level (< lg 4.0 CFU/mL). Lactobacillus spp. concen-
tration was lg 6.2 CFU/mL.
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Discussion

The data from the present research indicating 
C. albicans as the dominant species is consistent 
with previous studies [23, 24]. However, there is 
a growing tendency to increase the specific weight 
of Candida non-albicans in the general spectrum of 
fungal microflora in candidiasis vulvovaginitis. This 
is evidenced by the present study, which found the 
level of isolation of Candida non-albicans species to 
be 25%. Notably, species such as C. glabrata and 
C. tropicalis are quite common, with a detection 
frequency of 10–15% [25, 26].

Results of bacteriological examination of women 
with vulvovaginal candidiasis indicate negative chang-
es in the composition of the vaginal microbiota. These 
changes include the formation of various variants of 
aerobic-anaerobic bacterial imbalance, a decrease in 
protective microflora, and a significant frequency of 
associative forms of bacterial-fungal contamination of 
the genital tract. The significant frequency of bacterial 
and fungal associations is problematic. Associative 
forms of vaginal dysbiosis differ from monomicrobial 
ones in greater aggressiveness, significant resistance 
to antibacterial drugs, and severe structural changes 
in the vaginal mucosa [27].

This study has several limitations. The study was 
designed as a pilot study, so sample size and funds 
were limited. A formal power calculation is usually not 
necessary for a pilot study [28]. The analysis of a pilot 
study can focus on descriptive statistics (e.g., means, 
standard deviations, and frequencies and percentages 
for categorical variables).

Additionally, the sample size was reduced due to 
the exclusion of women using hormonal contraception. 
In most epidemiological studies, the use of hormonal 
contraception is associated with an increased risk of 
vulvovaginal candidiasis [29].

The present study did not test the correlation 
between the types and quantities of microorganisms 
detected and the clinical characteristics of patients and 
the severity of vulvovaginal candidiasis. To establish 
the cause-and-effect relationship between vulvovaginal 
candidiasis, its chronicity and recurrence, a larger study 
is planned to examine the composition of the micro-
biota not only of the vagina but also of the intestine in 
women with vulvovaginal candidiasis and compare 
the strains of isolated fungi, as there is evidence that 
the digestive tract is a constant reservoir of fungi and 
a source of vaginal reinfection in vulvovaginal candi-
diasis [30].

Conclusions

1. The high prevalence of vulvovaginal candidiasis in 
women and the increased frequency of detection 
of Candida non-albicans species in the spectrum 
of isolated fungi confirm the importance of constant 
bacteriological monitoring to detect changes in the 
distribution of fungal species from C. albicans to 
Candida non-albicans.

2. In patients with candidiasis vulvovaginitis, there 
is a high frequency of fungal-bacterial asso-
ciations (95%), with a significant presence of 
Firmicutes associations with pathogenic properties 
and Proteobacteria against the background of 
Lactobacillus spp. deficiency or absence.

3. Further studies are needed to determine the causes 
of relapses and chronicity of vulvovaginal candidia-
sis and to develop differentiated approaches to cor-
recting the detected dysbiotic changes in the vagina.
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