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ABSTRACT

The aim: To investigate the epidemiology and microbiology of vulvovaginal candidiasis (VVC) after gynecological surgeries, and adverse pregnancy outcomes
in Ukraine.

Materials and methods: Multicenter prospective cohort study was conducted from January 2020 to December 2022 and recruited pregnant and non-pregnant
women aged 15-65 years who had sought medical help for vaginal dysbiosis the seven medical clinic from five regions of Ukraine.

Results: Between 2020 and 2022, 2,341 women were followed in gynecological practices, and 1,056 (41.5%) women were diagnosed with VVC during the
same period. Of the total VVC cases, 31.9% were in non-pregnant and 68.1% in pregnant women. The use of antibiotics (0R=3.48), use hormonal contracep-
tives (OR=2.75) and pregnancy (OR=1.13) were associated with an increase in the risk of VVC diagnosis. Diabetes mellitus (0R=0.44) were additional risk
factors. The most common pathogen of VVC was C. albicans, Nakaseomyces glabratus (C. glabrata), followed by Pichia kudriavzevii (C. krusei), C. parapsilosis,
C tropicalis, C. kefyr, C. quillieromondii, C. lusitaniae, and C. rugosa. We found no significant difference in adverse pregnancy outcomes between Candida-positive
and Candida-negative women.

Conclusions: Vulvovaginal candidiasis after gynecological surgeries in Ukraine is a common medical problem in women that is associated with significant
morbidity, and hence frequent medical visits. High prevalence rate of vulvovaginal candidiasis in the present study warrants, the importance of conducting

continuous epidemiological surveys to measure changes in species distribution from C. albicans to non-albicans Candida species in Ukraine.
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INTRODUCTION
Vulvovaginal Candidiasis (VVC) affects millions of wom-
en every year and has been considered an important
public health problem. Although not associated with
mortality, the morbidity associated with VVC makes it
a major cause of mental distress, causing pain, great
discomfort, altered self-esteem, anxiety, impairing work
performance and interfering with sexual and affective
relations. Despite therapeutic advances, VVC remains
a common problem worldwide, affecting all strata of
society [1].

According to literature, 75 % of all women will experi-
ence at least one episode of VVCin their lives. Between

2556

Wiad Lek. 2023;76(12):2556-2563

40 % and 50 % of initially infected women will experi-
ence asecond episode. In Europe VVCis one of the most
common causes of vaginitis, and in the United States,
it is the second most frequent cause of infection after
bacterial vaginosis [2,3]. Literature evidence regarding
VVCreports highlighted that this disease it is the second
most common infection of the vulvovaginal area of
symptomatic women accounting for about 17% to 42%
[4-6]. Vulvovaginal yeast infections in pregnancy are
common and can cause extensive inflammation, which
could contribute to adverse pregnancy outcomes [7].
Candidiasis is an infection caused by a yeast (a type of
fungus) called Candida. Candida normally lives on skin
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and inside the body such as in the mouth, throat, gut,
and vagina, without causing any problems. Candida
can cause an infection if conditions change inside the
vagina to encourage its growth. The common term for
candidiasis in the vagina is a vaginal yeast infection.
Other names for this infection are vaginal candidiasis,
vulvovaginal candidiasis, or candidal vaginitis.

Healthcare providers usually diagnose vaginal can-
didiasis by taking a small sample of vaginal discharge.
They examine the sample under a microscope in the
medical office or send it to a laboratory for a fungal
culture. However, a positive fungal culture does not
always mean that Candida is causing symptoms. Some
women can have Candida in the vagina without having
any symptoms.Vaginal candidiasis is often mild. About
20% of women normally have Candida in the vagina
without having any symptoms [2].

Analysis of previous studies showed that understand-
ing of anti-candida host defence mechanisms in the
vagina has developed slowly and, despite a growing
list of recognised risk factors, a fundamental grasp of
pathogenic mechanisms continues to elude us. The
absence of rapid, simple, and inexpensive diagnostic
tests continues to result in both overdiagnosis and
underdiagnosis of VVC. Currently, VVC in Ukraine is
routinely diagnosed by sign and symptom and is not
confirmed with laboratory investigation when nec-
essary. As a result, the spectrum of yeasts implicated
in causing VVC, their drug susceptibility profile is not
known in the country. In Ukraine, similar studies focused
on VVC have not been carried out.

THE AIM

The aim of this study was to investigate the epidemi-
ology and microbiology of VVC after gynecological
surgeries, and adverse pregnancy outcomes in Ukraine.

MATERIALS AND METHODS

DESIGN, SETTINGS AND STUDY
PARTICIPANTS

Multicenter prospective cohort study was conducted
from January 2020 to December 2022 and recruited
pregnant and non-pregnant women aged 15-65 years
who had sought medical help for vaginal dysbiosis the
seven medical clinic from five regions of Ukraine. The
study population included women who had history of
surgery for gynecological disease. All pregnant women
in any trimester who visited the visited the antenatal
clinics were interviewed one-on-one and those that
gave consent to be part of the study were enrolled. Ex-

clusion criteriaincluded, Chlamydial infections, Syphilis
or other sexually transmitted bacterial infections, had
bacterial and aerobic vaginosis. Pregnant women who
had any pregnancy related complications (diabetes,
bleeding per vagina, hypertension) were excluded
in the study. Pregnant women were enrolled once to
avoid repetition.

DEFINITION OF VULVOVAGINAL
CANDIDIASIS

Symptomatic vulvovaginal candidiasis was defined as
the presence of clinical presentations and the presence
of yeast-liked cells in direct Gram smear with positive
culture.

DEFINITION ADVERSE PREGNANCY
OUTCOME

Relevant adverse pregnancy outcomes were based on
the core outcome set for preterm birth (PTB) research
and cross-checked with other core outcome sets in
women’s and newborn’s health. The main outcomes
were as follows: PTB, defined as birth at <37 weeks'
gestation; spontaneous PTB, defined as birth at <37
weeks' gestation after spontaneous onset of labor or
after Preterm prelabor rupture of membranes (pPROM);
small for gestational age, defined as birthweight below
the 10th percentile for gestational age; pPROM, defined
as preterm prelabor rupture of membranes at <37
weeks’gestation; and neonatal death, defined as death
during the first 28 days of life. Additional outcomes
were as follows: late pregnancy loss, defined as birth
between 20- and 24-weeks’gestation; early pregnancy
loss, defined as spontaneous demise of pregnancy at
<20 weeks' gestation; prelabor rupture of membranes
(PROM), defined as rupture of membranes before the
onset of labor; birthweight; maternal mortality; mater-
nal morbidity; and neonatal morbidity. Because of the
lack of consensus in defining stillbirth, all definitions
used for stillbirth were included.

DATA COLLECTION

Information regarding participants’socio-demograph-
ics (age, educational level, marital status, trimester in
pregnancy) and microbiological data, parity, history
of surgical procedure, preoperative and postoperative
antibiotic use, complications, and clinical presentations
were extracted from participants’ambulatory medical
records and relevant hospital records medical records.
Information that was not readily available in the medical
records were collected using structured questionnaire
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Table I. Characteristics study participants (n=2341) with a diagnosis of vulvovaginal candidiasis (VVC) and without VVCin Ukraine, 2020-2022

Number Vulvovaginal candidiasis
Variable of women Yes No P value
(n=2341) (n=1056) (n=1285)
Age (years), n (%) 0,062
<18 236 155 (14.7) 1(6.3)
18-25 547 411 (38.9) 136 (10.6)
26-30 712 211 (20.0) 501 (39.0)
31-35 378 55(5.2) 323 (25.1)
36-40 214 6 (8.1) 128 (10.0)
41-50 189 4 (8.9) 95 (7.4)
51-60 47 5(3.3) 12(0.9)
>60 18 9(0.9) 9(0.7)
Marital status, n (%) 0.052
Married 786 153 (14.5) 633 (49.3)
Unmarried 1023 601 (56.9) 422 (32.8)
Divorced 532 302 (28.6) 230(17.9)
Education level, n (%) 0.083
Secondary school 1,243 331(31.3) 912 (71.0)
College 481 284 (26.9) 197 (15.3)
High 617 441 (41.8) 176 (13.7)
Smoking habits, n (%) 2,296 1,029 (97.4) 1,267 (98.6) 0.362
Alcohol consumption, n (%) 1,535 659 (62.4) 876 (68.2) 0.128
Place of residence, n (%) 0.311
Urban 1,467 659 (62.4) 808 (62.9)
Rural 874 397 (37.6) 477 (37.1)
Pregnant status, n (%) <0.001
Non-pregnant 1,507 337 (31.9) 1,170 (91.1)
Pregnant 834 719 (68.1) 115 (8.9)
Multifetal pregnancy, n (%) 436 7 (3.5) 399 (31.0) 0.39
Use hormonal contraceptives, n (%) 756 563 (74.5) 193 (25.5) <0.001
Weakened immune system (steroid use), n (%) 258 189 (73.3) 69 (26.7) <0.001
Antibiotic use, n (%) <0.001
Preoperative antibiotics not given 327 5(7.6) 302 (92.4)
Preoperative antibiotics given 921 199 (21.6) 722 (78.4)
Long-term use of antibiotics 518 364 (70.3) 154 (29.7)
History of diabetes mellitus, n (%) 168 117 (69.6) 51(30.4) 0,002
History of adverse pregnancy outcomes, n (%) 0.125
Preterm birth (PTB) 131 9(14.5) 112 (85.5)
Spontaneous PTB 127 49 (38.6) 78 (61.4)
Small for gestational age 211 42(19.9) 169 (80.1)
Preterm prelabor rupture of membranes 138 4 (24.6) 104 (75.4)
Late pregnancy loss 109 8(16.5) 91 (83.5)
Early pregnancy loss 98 21(21.4) 77 (78.6)
Prelabor rupture of membranes 132 34 (25.8) 98 (74.2)
Low birth weight 219 26 (11.9) 193 (88.1)
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Table II. Risk factors for VWCin study participants in Ukraine, 2020-2022

Univariable analysis

Multivariable analysis

Variable
OR (95% CI) P value OR (95% CI) P value
Age (years) 0.972 (0,944-1.004) 0.062
Antibionic use 3.476 (2.226-5.427) <0.001 2.506 (1.536-4.083) <0.001
Use hormonal contraceptives 2.754 (1.743-4.355) <0.001 2,616 (1,638-4,174) <0.001
Pregnancy 1.132(1.092-1.172) <0.001 1.142 (1.098-1.185) <0.001
Diabetes mellitus 0.438 (0.257-0.746) 0.002 0.428 (0.248-0.738) 0.002
OR, 0dds Ratio; Cl, Confidence Interval.
Table Ill. Distribution of Candida isolates from 2341 patients with vulvovaginal candidiasis (VVC) in Ukraine, 2020-2022
2020 2021 2022 Total
Species of Candida (n=754) (n=770) (n=814)  (n=2341) T('Tei‘)d
n % n % n % n %

C. albicans 591 784 609 79.1 627 77.0 1827 78.0 J

Nakaseomyces glabratus (C. glabrata) 35 4.6 41 53 43 53 119 5.1 0

Pichia kudriavzevii (C. krusei) 33 44 27 35 43 53 103 4.4 0

C. parapsilosis 29 3.8 21 2.7 22 2.7 72 3.1 J

C. tropicalis 17 2.3 23 3.0 29 3.6 69 2.9 0

C. kefyr 20 2.7 20 2.6 20 2.5 63 2.7 3

C. guillieromondii 13 1.7 10 1.3 10 1.2 33 1.4 J

C. lusitaniae 1.1 12 16 6 07 26 1. {

C.rugosa 0.8 4 0.5 09 17 07 0

C.famata 03 3 04 7 09 12 05 )

administered to participants of the study. All women
were assigned study identification numbers (IDs)
which were used throughout the study. The IDs were
generated by using the initials of the hospital where
participants were enrolled and a chronological number
according to how the patients were recruited.

ETHICS

The study received ethics approval from the Shupyk
National Healthcare University of Ukraine, Kyiv, Ukraine.
The present study was performed in line with the prin-
ciples of the Declaration of Helsinki.

MICROBIOLOGICAL ANALYSIS

After detailed explanation of the sampling procedure
to the participants, two high vaginal swabs were ob-
tained by a Gynecologist/trained midwife from each
participant using sterile swab sticks. Specimens were

(ATCC 10231) was used as reference strain and tested
simultaneously with the clinical isolates.

STATISTICAL ANALYSIS

All the analysis were carried out using SAS 9.4 (SAS In-
stitute, Cary, NC, USA). The prevalence of VVC, defined
as the proportion of women diagnosed with VVC (de-
nominator: all women who visited the gynecological
practices), was analyzed. Categorical data variables
were statistically described in the form of frequencies
and percentages while continuous data variables were
summarized as mean (Standard Deviation). The associ-
ation between categorical variables were done using
chi-square test. The association between VVC diagnosis
and the predefined variables was studied using a bivar-
iate analysis and multivariate logistic regression model.
P-value less than 0.05 was considered significant.

taken from the posterior fornix of the vagina with RESULTS
sterile swabs and transported to the microbiology
laboratory for further processing. Identification to the PREVALENCE OF VVC

species level was performed by MALDI-TOF MS (Bruker
Dalto nics) and bacterial strains by Vitek 2 automated
system (BioMérieux). For quality control, C. albicans

During the study period (2020-2022), 1056 of 2341
women'’s undergoing gynecologic surgery were found
to have Vulvovaginal Candidiasis (VVC). The prevalence
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of VVC among study participants was 45.1% (95% Cl:
44.1-46.1,p <0.001). Of the total VVC cases, 31.9% werein
non-pregnantand 68.1%in pregnant women. The highest
prevalence rates of VVC were found in the age groups of
18-25 years (38.9%), 26-30 years (30.0%), and <18 years
(14.7%), respectively. Demographic and clinical character-
istics of study participants with a diagnosis of vulvovaginal
candidiasis (VVC) and without VVC are shown in Table .

RISK FACTORS FOR VVC

The results of the multivariate logistic regression model
aredisplayed in Table . The use of antibiotics (OR=3.48),
use hormonal contraceptives (OR=2.75) and pregnancy
(OR=1.13) were associated with an increase in the risk
of VVC diagnosis. Diabetes mellitus (OR=0.44) were
additional risk factors.

RESPONSIBLE PATHOGENS

In this study after microbiological analyzes 2341 isolates
were recovered from the clinical samples. Assessing
the prevalence of the identified subtypes, the pre-
dominance of C. albicans species was found (78.0%),
compared to non-albicans Candida species (22.0%).
The most common non-albicans species were Nakaseo-
myces glabratus (C. glabrata) (5.1%) followed by Pichia
kudriavzevii (C. krusei) (4.4 %), C. parapsilosis (3.1%), C.
tropicalis (2.9%), C. kefyr (2.7 %), C. guillieromondii (1.4%),
C. lusitaniae (1.1%), C. rugosa (0.7%) and other species
(n=12; 0.5 %). Of the total number of 2341 Candida
isolates, 1325 (56.6 %) showed bacterial associations.
The most common microbial association was C. albicans
and S.aureus - 127 combinations (26.6 %), followed by C.
albicans and E.coli - 99 combinations (20.8 %). Bacterial
associations with non-albicans Candida species or re-
corded less frequently. Distribution of Candidaisolates
from patients with VVC during study period (2020-2022)
in Ukraine showed in table Ill.

ADVERSE PREGNANCY OUTCOMES

In this study we found no significant difference in
preterm birth (PTB) rate, spontaneous PTB, small for ges-
tational age, preterm prelabor rupture of membranes
(pPROM), late pregnancy loss, early pregnancy loss,
prelabor rupture of membranes (PROM), and low birth
weight between Candida-positive and Candida-nega-
tive women. Characteristics of study participants with
history adverse pregnancy outcomes are shown in
Table I. Logistic analyses for history adverse pregnan-
cy outcomes among 2,341 women did not reveal any
statistically significant associations either.
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DISCUSSION

The results of present study provide data as first re-
search in Ukraine that focuses on epidemiology, micro-
biology, and adverse pregnancy outcomes in Ukraine.
Information regarding the prevalence of VVCin Ukraine
is not well known.

VVC is not a reportable disease, and therefore, the
information on its incidence is incomplete and based
on epidemiology studies that are often hampered by
inaccuracies of diagnosis and/or the use of non-repre-
sentative populations. The prevalence of vulvovaginal
candidiasis varies from one study to another. Multiple
previous studies showed the prevalence rate of VVC
among reproductive age women varies between coun-
tries and different regions, ranging from 12 to 72% [1,
4-6, 8, 9. The reasons for such varying prevalence of
VVC might be explained the investigation of different
geographical locations, profile of the population being
studied and period of time in these studies. In this study,
the incidence of VVCin Ukraine was found to be 45.1%.

The development of VVCis usually attributed to the
disturbance of the balance between Candida vaginal
colonization and host environment by physiological or
nonphysiological changes. Therisk factors are believed
to be associated with increased rate of VVC including
host-related factors such as hyper-estrogenic state
(pregnancy, hormone replacement therapy), poorly
controlled diabetes, immunodeficiency states, use of
antibiotic, treatment with glucocorticoids and genetic
predispositions and behavioral factors such as birth
control pills, intrauterine device, spermicides and
condoms and hygiene habits, tight-fit clothing and
sexual behaviour [1]. Other studies have shown that
the major risk factors for the development of VVC are
lifestyle-related (e.g., frequency of sexual intercourse,
contraception, or vaginal douching) [10, 11]. Despite a
growing list of recognized risk factors, much remains
to be elucidated. In our study the use of antibiotics,
use hormonal contraceptives and pregnancy were as-
sociated with an increase in the risk of VVC diagnosis,
and diabetes mellitus were additional risk factors VVC
diagnosis was positively associated with antibiotic
prescriptions, prescription of contraceptives, and preg-
nancy (Table Ill).

The present study of the total VVC cases, 31.9% were
in non-pregnant and 68.1% in pregnant women. Preg-
nancy and hormone replacement therapy pregnancy
has been considered an important risk factor for the
development of VVC because several studies report
high incidence of the disease in pregnant women.
According to literature, VVC caused by Candida spe-
cies, are more common in pregnant women than
non-pregnant women [12-14], potentially because



VULVOVAGINAL CANDIDIASIS AFTER GYNECOLOGICAL SURGERIES AND ADVERSE PREGNANCY OUTCOME...

of hormonal and immunological changes that occur
during pregnancy [15]. The epidemiologic studies have
been consensual in reporting higher prevalence of
the disease in pregnant women than in non-pregnant
patients, although the incidence varies depending on
the locations. The high incidence of VVC in pregnancy
has been attributed to the increase of sex hormones
secretion in pregnancy. Vulvovaginal candidiasis higher
in the last trimester, when levels of hormones are more
elevated, even though symptomatic recurrences are
common throughout pregnancy [16, 17]. Furthermore,
in nonpregnant women the infection is more incident
during the luteal phase of the menstrual cycle, which
is the phase with the highest hormone.

Candida albicans is the leading cause of vulvovaginal
yeast infections; however, other species are becoming
relevant in this niche. The spatial distribution of these
fungi in the female genital tract remains poorly under-
stood [18]. Candida spp. constitute one of the most
important genus of opportunistic pathogenic fungi
in humans [19, 20], comprising the great majority of
isolates obtained from fungal invasive and mucosal in-
fections [20, 21]. Globally, the five species that belong to
the genus Candida, presently or formerly, that are more
commonly associated with candidosis in humans are
C. albicans, Nakaseomyces glabratus (formerly known
as C. glabrata), C. tropicalis, C. parapsilosis, and Pichia
kudriavzevii (formerly known as C. krusei) [22, 23]. In
our study the most common species were C. albicans,
Nakaseomyces glabratus (C. glabrata), followed by Pi-
chia kudriavzevii (C. krusei), C. parapsilosis, C. tropicalis,
C. kefyr, C. guillieromondii, C. lusitaniae, and C. rugosa.

Present study demonstrates the necessity of identifi-
cation the Candida species responsible for infections in
all patients presenting with VVC especially those with
recurrent infections. Therefore, identification willinfluence
selection of antifungals and duration of therapy. Simul-
taneously, compared to previous years, a trend has been
observed and that is an increase in the rate of isolation of
non-albicans Candida species. This phenomenon could
be due to theimprovement of laboratory diagnostic prac-
tices regarding the identification of fungi or a real higher
prevalence of these species. The variety of non-albicans
Candida species involved in human pathology, their ris-
ing contribution to fungal infections and the antifungal
susceptibility profiles makes their identification at the
species level essential for epidemiological investigations,
optimizing therapy and patient management.

Recognition that ascending infection leads to adverse
pregnancy outcomes has led to a number of studies
that have evaluated the treatment of vaginal infections
in pregnancy to reduce preterm birth rates. However,
the role of candidiasis is relatively unexplored. Some

studies suggest an association between vaginal Candida
colonization and adverse pregnancy outcomes, but the
evidence is inconsistent [2, 23-25]. In this study we found
no significant difference in adverse pregnancy outcomes
between Candida-positive and Candida-negative women.

STRENGTH AND LIMITATION

To our knowledge, no study addressing of the VVC after
gynecological surgeries and risk factors for VVC, and as-
sociated adverse pregnancy outcomes. The results of our
study provide valuable data as first research in Ukraine
and potential for comparison with data from other coun-
tries. We recognize that there are some limitations to our
study. We were not able to perform analysis on several
outcomes, such as late pregnancy loss, spontaneous
demise of pregnancy at <20 weeks' gestation, maternal
mortality, maternal morbidity, and neonatal morbidity.
It is possible that VVC is associated with PTB or another
adverse pregnancy outcome with bigger sample size.

CONCLUSIONS

The present study showed that VVC in Ukraine is a
common medical problem in women thatis associated
with substantial discomfort, significant morbidity, and
hence frequent medical visits. High prevalence rate
of VVC in the present study warrants, the importance
of conducting continuous epidemiological surveys to
measure changes in species distribution from C. albi-
cans to non-albicans Candida species in Ukraine. We
did not find strong statistical evidence of an increased
risk for preterm birth or eight other adverse perinatal
outcomes, in pregnant women with either symptomatic
or asymptomatic vulvovaginal VVC. The available evi-
dence is insufficient to make recommendations about
testing and treatment of vulvovaginal yeast infection in
pregnancy. Future studies should assess vulvovaginal
symptoms, yeast organism loads, concomitant vaginal
or cervical infections, and microbiota using state-of-
the-art diagnostics. Use of molecular diagnostic meth-
ods would allow accurate detection and quantification
of organism load to determine whether the presence of
symptoms is associated with higher organism load, and
whether higher organism loads are associated with a
higher risk for adverse pregnancy outcomes. VVC can-
not be seeninisolation and comprehensive evaluation
of the role of concomitant vaginal or cervical infections,
or certain microbiota should also be investigated in ho-
listic studies Additional studies on a larger sample and
evaluating results of antifungal susceptibility testing are
of great importance for optimizing therapy and patient
management to fighting VVC with targeted therapy.

2561



Aidyn G. Salmanov et al.

REFERENCES

1.

2.

Gongalves B, Ferreira C, Alves (T, et al. Vulvovaginal candidiasis: Epidemiology, microbiology and risk factors. Crit Rev Microbiol.
2016;42(6):905-27. doi: 10.3109/1040841X.2015.1091805.
Sobel JD. Vulvovaginal candidosis. Lancet. 2007;369(9577):1961-71. doi: 10.1016/50140-6736(07)60917-9.

3. Jacob L, John M, Kalder M et al. Prevalence of vulvovaginal candidiasis in gynecological practices in Germany: A retrospective study of

4.
5.

6.

7.

8.

9.

10.

1.

12.

13.

14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

954,186 patients. Curr Med Mycol. 2018;4(1):6-11. doi: 10.18502/cmm.4.1.27.

Anderson MR, Klink K, Cohrssen A. Evaluation of vaginal complaints. JAMA. 2004;291(11):1368-79. doi: 10.1001/jama.291.11.1368.
Ahmad A, Khan AU. Prevalence of Candida species and potential risk factors for vulvovaginal candidiasis in Aligarh, India. Eur J Obstet
Gynecol Reprod Biol. 2009;144(1):68-71. doi: 10.1016/j.ejogrb.2008.12.020.

Olowe OA, Makanjuola 0B, Olowe R et al. Prevalence of vulvovaginal candidiasis, trichomoniasis and bacterial vaginosis among pregnant
women receiving antenatal care in Southwestern Nigeria. Eur J Microbiol Immunol (Bp). 2014;4(4):193-7. doi: 10.1556/EUJMI-D-14-00027.
Gigi RMS, Buitrago-Garcia D, Taghavi K et al. Vulvovaginal yeast infections during pregnancy and perinatal outcomes: systematic review
and meta-analysis. BMC Womens Health. 2023;23(1):116. doi: 10.1186/512905-023-02258-7.

SustrV, Foessleitner P, Kiss H et al. Vulvovaginal candidosis: current concepts, challenges and perspectives. J Fungi. 2020;6(4):267. doi:
10.3390/j0f6040267.

Anh DN, Hung DN, TienTV et al. Prevalence, species distribution and antifungal susceptibility of Candida albicans causing vaginal discharge
among symptomatic non-pregnant women of reproductive age at a tertiary care hospital, Vietnam. BMCInfect Dis. 2021;21(1):523. doi:
10.1186/512879-021-06192-7.

Foxman B, Muraglia R, Dietz JP et al. Prevalence of recurrent vulvovaginal candidiasis in 5 European countries and the United States:
results from an internet panel survey. J Low Genit Tract Dis. 2013;17(3):340-345. doi:10.1097/LGT.0h013e318273e8¢f .

Geiger AM, Foxman B. Risk factors for vulvovaginal candidiasis: a case-control study among university students. Epidemiology.
1996;7(2):182-187. doi:10.1097/00001648-199603000-00013.

(hatzivasileiou P, Vyzantiadis TA. Vaginal yeast colonisation: From a potential harmless condition to clinical implications and management
approaches-A literature review. Mycoses. 2019;62(8):638-650. doi: 10.1111/myc.12920.

Alhabardi SM, Edris S, Bahieldin A et al. The composition and stability of the vaginal microbiome of healthy women. J Pak Med Assoc.
2021;71(8):2045-2051. doi: 10.47391/JPMA.1465.

Sabour S, Arzanlou M, Vaez H et al. Prevalence of bacterial vaginosis in pregnant and non-pregnant Iranian women: a systematic review
and meta-analysis. Arch Gynecol Obstet. 2018;297(5):1101-1113. doi: 10.1007/500404-018-4722-8.

AgquinTJ, Sobel JD. Vulvovaginal candidiasis in pregnancy. Curr Infect Dis Rep. 2015;17(6):462. doi: 10.1007/511908-015-0462-0.
Bauters TG, Dhont MA, Temmerman MI et al. Prevalence of vulvovaginal candidiasis and susceptibility to fluconazole in women. Am J
Obstet Gynecol. 2002;187(3):569-74. doi: 10.1067/mob.2002.125897.

Nelson M, Wanjiru W, Margaret M. Prevalence of Vaginal Candidiasis and Determination of the Occurrence of Candida Species in Pregnant
Women Attending the Antenatal Clinic of Thika District Hospital, Kenya. Open J Med Microbiol. 2013;3(4):264—72.doi: 10.4236/
0jmm.2013.34040.

Fernandes MZ, Caetano CF, Gaspar Cet al. Uncovering the Yeast Diversity in the Female Genital Tract: An Exploration of Spatial Distribution
and Antifungal Resistance. Pathogens. 2023;12(4):595. doi: 10.3390/pathogens12040595.

Hazen KC. New and emerging yeast pathogens. Clin Microbiol Rev. 1995;8(4):462-478. d0i:10.1128/CMR.8.4.462;

Enoch DA, Yang H, Aliyu SH et al. The Changing Epidemiology of Invasive Fungal Infections. Methods Mol Biol. 2017;1508:17-65.
doi:10.1007/978-1-4939-6515-1_2.

Moyes DL, Naglik JR. Mucosal immunity and Candida albicans infection. Clin DevImmunol. 2011;2011:346307. doi:10.1155/2011/346307.
Pfaller MA, Diekema DJ, Gibbs DL et al. Results from the ARTEMIS DISK Global Antifungal Surveillance Study, 1997 to 2007: a 10.5-year
analysis of susceptibilities of Candida Species to fluconazole and voriconazole as determined by CLSI standardized disk diffusion. J Clin
Microbiol. 2010;48(4):1366-1377. doi:10.1128/JCM.02117-09.

Salmanov AG, Terekhov VA, Baksheev SM et al. Infections associated with obstetric and gynecological surgeries as a cause of female
infertility in Uktaine. Wiad Lek. 2022;75(7):1634-1641. doi: 10.36740/WLek202207104.

Vedmedovska N, Rezeberga D, Donder GG. Is abnormal vaginal microflora a risk factor for intrauterine fetal growth restriction? Asian
PacJ Reprod. 2015;4:313—6. doi: 10.1016/j.apjr.2015.07.010.

Salmanov AG, Artyomenko V, Koctjuk IM et al. Cervicitis as a cause of preterm birth in women. Wiad Lek. 2022;75(11 p2):2715-2721.
doi: 10.36740/WLek202211201.

We would like to thank all physicians who contributed to the prevalence surveys.
The authors received no financial support for the research, authorship, and/or publication of this article.

2562



VULVOVAGINAL CANDIDIASIS AFTER GYNECOLOGICAL SURGERIES AND ADVERSE PREGNANCY OUTCOME...

ORCID and contributionship:

Aidyn G. Salmanov: 0000-0002-4673-11544¢<F
Iryna P. Netskar: 0000-0003-4162-7179%2F

Valerii V. Kostikov: 0009-0008-6716-4858 50:F
Svitlana M. Korniyenko: 0000-0003-3743-426X %> F
Volodymyr Artyomenko: 0000-0003-2490-375X 82.F
Victor O. Rud: 0000-0002-0768-6477 &

Orusia A. Kovalyshyn: 0000-0002-9710-0694 8.
Khrystyna Zarichanska: 0000 0003 0357 3261 80.F

Conflict of interest:
The Authors declare no conflict of interest

CORRESPONDING AUTHOR
Aidyn G. Salmanov

Shupyk National Healthcare University of Ukraine,
9 Dorohozhytska St., 04112 Kyiv, Ukraine

tel: +380667997631

e-mail: mozsago@gmail.com

Received: 19.07.2023
Accepted: 20.11.2023

A-Work conceptand design, B— Data collection and analysis, C— Responsibility for statistical analysis, D —Writing the article, E— Critical review, F — Final approval of the article

Calens  Artide published on-line and available in open access are published under Creative Common Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)

2563



