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Clinical Situation, Species Distribution, and
Antibiotic Resistance of Pathogenic Bacteria and Fungi in
626 Cases of Vulvovaginitis in Hangzhou, China
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SUMMARY

Background: Female vulvovaginitis was one of the most common gynecological diseases. It had a great negative
impact on their work and quality of life. This retrospective study evaluated the clinical and laboratory data of pa-
tients with vulvovaginitis in Hangzhou, China. To analyze the clinical situation, species distribution and antibiotic
resistance of pathogenic fungi and bacteria in 626 cases of vulvovaginitis in Hangzhou. Microorganism culture,
identification, and antibiotic susceptibility testing were conducted. The study aimed to provide a theoretical value
for an effective treatment of vulvovaginitis.

Methods: In total, 626 outpatients and inpatients diagnosed with vulvovaginitis were selected from January 2018
to January 2023. Data of all the patients were collected from the hospital’s electronic medical records. Vaginal se-
cretion was collected for testing and SPSS 25.0 software was used to perform statistical analysis.

Results: A total of 626 strains of fungi, Gram-positive, and -negative bacteria were detected. Clinical situations of
patients infected with the top five pathogenic fungi and bacteria were analyzed. Pathogenic fungi and bacteria
were slightly different in each age group and in each onset time group. The results of antibiotic susceptibility test-
ing showed that the resistance rates of itraconazole and fluconazole were high and Gram- negative and -positive
bacteria were multidrug resistant. Gram-negative bacteria were more sensitive to carbenicillins and compound
antibiotics, while Gram-positive bacteria were sensitive to rifampicin and daptomycin. MRSA and non vancomy-
cin-resistant strains were detected.

Conclusions: Fungi and bacteria were usually detected as pathogenes in patients with vulvovaginitis in Hangzhou.
Some factors, such as age and onset time, often affected the incidence. Pathogenic fungi and bacteria were resis-
tant to some common antibiotics, and clinical treatments should be carried out in a timely and reasonable manner
according to the results of antibiotic susceptibility testing.
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INTRODUCTION

Vulvovaginitis, an inflammatory state that mainly in-
cludes increased vaginal secretion, itching, pain, dys-
uria, dyspareunia, and other symptoms, is one of the
most common gynecological diseases [1-4]. Women of
almost every age can be affected by the disease, the
Manuscript accepted December 19, 2023 probability of infection is high, and it can be caught
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more than just once [5-7]. Fungal and bacterial infec-
tions are the most common causes of vulvovaginitis [8-
10]. In recent years, antibiotics have become one of the
most widely used drugs for the clinical treatment of an
inflammation. A timely application of the necessary an-
tibiotics has saved the lives of many patients, but at the
same time, there are also adverse consequences caused
by an unreasonable usage of antibiotics, among which
antibiotic resistance is the most prominent problem [11-
13]. In this study, culture identification and antibiotic
susceptibility testing were conducted for the pathogenic
fungi and bacteria of 626 outpatients and inpatients with
vulvovaginitis in Department of Obstetrics and Gyne-
cology in our hospital from January 2018 to January
2023. Clinical situation, species distribution, and antibi-
otic resistance of pathogenic fungi and bacteria of 626
outpatients and inpatients with vulvovaginitis in Hang-
zhou were analyzed. Our study aimed to provide value
for the clinical treatment, enhance antibiotic safety, and
reduce antibiotic resistance.

MATERIALS AND METHODS

Study population

A total of 626 outpatients and inpatients diagnosed with
vulvovaginitis in Hangzhou Third People's Hospital
were selected from January 2018 to January 2023, and
the diagnostic criteria used were referred to the Guide-
lines for Diagnosis and Treatment of Gynecological In-
flammation in 2021. Data of all patients were collected
from the hospital’s electronic medical records. Approxi-
mately 668 patients were enrolled in the study, with 626
patients being selected. Patients with congenital and ac-
quired immune deficiency or other body site infection
were excluded, and so were those who had been treated
with antibiotics.

Instruments and reagents

Matrix-assisted Laser Desorption/lonization Time of
Flight Mass Spectrometry (MALDI-TOF MS) and orig-
inal reagents were purchased from Bruker (Germany)
(production batch number: 0000401249), VITEK® 2
Compact automatic microbial identification and antibi-
otic susceptibility analysis system and original reagents
(production batch number: 7742317403) were purchas-
ed from Biomerieux (France), fungal and bacterial cul-
ture medium plates and AGAR medium plates used for
antibiotic susceptibility testing with the disk diffusion
method were both purchased from Zhengzhou Antu
Company, and KB paper was purchased from Oxoid
Company (production lot number: 3439891, 3454894,
3454850, 3443628, etc.). Quality control strains were
respectively Candida albicans ATCC90028, Escherich-
ia coli ATCC25922, Staphylococcus aureus ATCC-
25923, Pseudomonas aeruginosa ATCC27853, Entero-
coccus faecalis ATCC29212, and Streptococcus pneu-
moniae ATCC49619 which were purchased from Na-
tional Center for Clinical Laboratories.

Specimen collection and microorganism culture

A sterile cotton swab was used for specimen collection.
Vaginal secretion was selected at 1 cm to 2 cm of the
inner side of the female cervix. After rotating twice or
three times and after remaining inside the cervix for
about 30 seconds, the sterile cotton swab was placed in-
side a sterile test tube. Secretions were inoculated into
fungal and bacterial medium plates within 30 to 60 min-
utes, and then cultured in an incubator at 37°C with 5%
CO; for 24 to 48 hours.

Identification of bacteria and fungi

A single fungal or bacterial colony was picked up with a
toothpick and put into a sterile EP tube, and then 10 pL
of formic acid (70%) was added and vortexed. After
that, 1 puL of the sample suspension was smeared on the
target plate and 0.5 pL of matrix solution was added to
it. Software automatically matched the sample mass
spectrogram to the standard mass spectrogram in the da-
tabase.

Antibiotic susceptibility testing

Fungal susceptibility testing was performed with ATB
Fungus3 susceptibility strip, and bacterial susceptibility
testing was performed with VITEK® 2 Compact auto-
matic microbial identification and susceptibility analy-
sis system, supplemented with the KB paper method.
Sensitivity and resistance criteria were based on Docu-
ment M100-S29 compiled by Clinical and Laboratory
Standards Research Institute (CLSI) in 2019.

Statistical analysis

SPSS 25.0 software was used for statistical analysis.
Data of the categorical variables were expressed as rate
(%) and analyzed with the chi-squared test. A p-value <
0.05 was considered statistically significant.

RESULTS

Distribution of pathogenic bacteria and fungi

A total of 626 strains of pathogenic fungi and bacteria
were detected. It included 306 strains of fungi, 187
strains of Gram-negative bacteria, and 133 strains of
Gram-positive bacteria. All 22 species of pathogenic
fungi and bacteria were detected, including 7 species of
fungi, 8 species of Gram-negative bacteria, and 7 spe-
cies of Gram-positive bacteria. The top five pathogens
were Candida albicans (171 strains, 27.3%), Candida
glabrata (83 strains, 13.3%), Escherichia coli (76
strains, 12.1%), Neisseria gonorrhoeae (43 strains,
6.9%), and Staphylococcus aureus (41 strains, 6.5%), as
shown in Table 1.

Distribution of pathogenic fungi and bacteria in dif-
ferent age groups

The age of 626 patients ranged from 16 to 72, with most
of them being older than 55. There were significant dif-
ferences between the age groups (x? = 13.26, p < 0.05).
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Table 1. Overall analysis of 626 strains of pathogenic bacteria and fungi.

Pathogenic fungi and bacteria

Number of strains (strains)

Composition ratio (%)

Candida albicans 171 27.3
Candida glabrata 83 13.3
Candida tropicalis 23 3.7
Candida krusei 14 2.2
Candida parapsilosis 10 1.6
Candida innominate 4 0.6
Candida pseudotropicalis 0.2
Escherichia coli 76 12.1
Neisseria gonorrhoeae 43 6.9
Klebsiella pneumoniae 26 4.2
Enterobacter cloacae 21 3.4
Pseudomonas aeruginosa 1.4
Proteus mirabilis 1.3
Acinetobacter juneensis 0.5
Acinetobacter baumannii 0.2
Staphylococcus aureus 41 6.5
Coagulase-negative staphylococci 27 4.3
Enterococcus faecium 26 4.2
Enterococcus faecalis 21 3.4
Streptococcus agalactiae 11 1.8
Staphylococcus saprophyticus 6 1.0
Staphylococcus haemolyticus 1 0.2
Total 626 100

Table 2. Analysis of the top five pathogens in different age groups.

Age group Candida Candida Escherichia coli NERE2TE Staphylococcus
albicans glabrata gonorrhoeae aureus
(n : szag,y;;rzi@ 33 19 14 18 12
(n2:5 1:)15 )?ilela{g/o) ol 26 27 14 13
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Table 3. Analysis of the top five pathogens in different month groups.
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Table 4. Antibiotic resistance of fungi isolates.

S Candida Candida Candida Candida Candida Candida
Antibiotic - - - L . .
albicans glabrata tropicalis krusei parapsilosis innominate
5-flucytosine 7(4.1) 5 (6.0) 0 (0.0 0 (0.0) 0 (0.0 0 (0.0)
Amphotericin B 9 (5.3) 3 (3.6) 2 (8.7) 0(0.0) 0 (0.0) 0 (0.0)
Fluconazole 51 (29.8) 28 (33.4) 5(21.7) 14 (100.0) 4 (40.0) 2 (50.0)
Itraconazole 62 (36.3) 33(39.8) 12 (52.2) 8 (57.1) 2(20.0) 0 (0.0)
Voriconazole 42 (24.6) 14 (16.9) 4 (17.4) 6 (42.9) 0(0.0) 0(0.0)

Table 5. Antibiotic resistance of Gram-negative bacteria isolates.

Antibiotic Escherichia coli Klebsiella pneumoniae Enterobacter cloacae
Amoxicillin/clavulanic acid 4 (5.3) 3 (11.5) 3(14.3)
Piperacillin/tazobactam 2 (2.6) 2 (7.7) 2 (9.5)
Cefuroxime 56 (73.7) 20 (76.9) 17 (81.0)
Cefuroxime axetil 56 (73.7) 20 (76.9) 17 (81.0)
Cefoxitin 39 (51.3) 14 (53.8) 19 (90.5)
Ceftazidime 27 (35.6) 10 (38.5) 9 (42.9)
Ceftriaxone 27 (35.6) 10 (38.5) 9 (42.9)
Cefoperazone/sulbactam 7(9.2) 3(11.5) 3 (14.3)
Cefpirome 4 (5.3) 2 (7.7) 2 (9.5)
Ertapenem 0 (0.0) 0 (0.0) 0 (0.0)
Imipenem 0 (0.0) 0(0.0) 0 (0.0)
Amikacin 16 (21.1) 5(19.2) 8(38.1)
Levofloxacin 16 (21.1) 5(19.2) 8 (38.1)
Tigecycline 0 (0.0) 0 (0.0) 0 (0.0)
Compound sulfamethoxazole 10 (13.2) 6(23.1) 9 (42.9)

Candida albicans and Candida glabrata were detected
in > 55 age group, while Escherichia coli and Staphylo-
COCCUS aureus were more common in 25 to 55 age
group. Neisseria gonorrhoeae was found more in pa-
tients < 25 age group, as listed in Table 2.

Distribution of pathogenic fungi and bacteria in dif-
ferent month groups

From July to September, 142 strains (34.3%) of patho-
genic fungi and bacteria were detected, which had the
highest incidence. The incidence of pathogenic fungi
and bacteria in different months was statistically signifi-
cant (x% = 15.37, p < 0.05), as listed in Table 3.

Antibiotic resistance of pathogenic fungi and bacte-
ria

Most of pathogenic fungi were sensitive to 5-flucyto-
sine and amphotericin B, and less were sensitive to itra-
conazole and fluconazole. Antibiotic resistance of fungi

was shown in Table 4. Most of pathogenic Gram-nega-
tive bacteria were sensitive to carbapenems antibiotics,
such as meropenem and imipenem. Its resistance rate
was shown in Table 5. 19 strains of ESBLs-producing
Escherichia coli were detected. Pathogenic Gram-posi-
tive bacteria were highly resistant to antibiotics, such as
clindamycin and erythromycin. Also, 15 strains of
methicillin-resistant Staphylococcus aureus (MRSA)
and non vancomycin-resistant enterococci were detect-
ed.

DISCUSSION

Vulvovaginitis was a common infection that plagued
many women and had a great negative impact on their
work and their quality of life. An incorrect antibiotic
use and the emergence of antibiotic resistant microor-
ganism might delay the treatment of the disease and in
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Table 6. Antibiotic resistance of Gram-positive bacteria isolates.

Antibiotic Staphylococcus aureus Coagulase-negative staphylococci Enterococcus faecium
Penicillin 37 (90.2) 23 (85.2) 22 (84.6)
Oxacillin 21 (51.2) 14 (51.9) 2(7.7)
Gentamicin 10 (24.4) 7 (25.9) 7 (26.9)
Levofloxacin 14 (34.1) 10 (37.0) 9 (34.6)
Moxifloxacin 14 (34.1) 8 (29.6) 8(30.1)
Erythrocin 41 (100) 25 (92.6) 24 (92.3)
Clindamycin 38 (92.7) 23 (85.2) 23 (88.5)
Linezolid 0 (0.0) 0 (0.0) 0 (0.0)
Daptomycin 0(0.0) 0 (0.0) 0 (0.0)
Teicoplanin 0 (0.0) 0 (0.0) 0 (0.0)
Vancomycin 0 (0.0) 0 (0.0 0 (0.0
Tigecycline 0 (0.0) 0 (0.0) 0 (0.0)
Rifampicin 5(12.2) 6 (25.9) 10 (38.5)
Compound sulfamethoxazole 6 (14.6) 14 (51.9) 15 (57.7)

crease the economic burden.

Among 626 strains of pathogenic fungi and bacteria iso-
lates in this study, Candida albicans, Candida glabrata,
Escherichia coli, and Staphylococcus aureus were the
most important pathogenic fungi and Gram-negative
and -positive bacteria, which was consistent with the re-
ports of other related studies [14-16]. In the distribution
of age groups, the majority of the elderly were over 55
years old. One of the reasons for that might be that aged
women generally had ovarian atrophy and could not
continuously secrete estrogen. The low level of estrogen
led them to a decreased vulvovaginal immunity and in-
flammation. It was consistent with the results of Hainer
et al. [17], who reported that symptoms of vaginal dry-
ness, itching, irritation, discharge, and dyspareunia
caused by estrogen deficiency. A normal vagina often
had lactobacillus and other beneficial bacteria. Lactoba-
cillus could reduce the adhesion of the pathogens to the
vagina and stimulate the body's immune function to
produce antibacterial substances to kill pathogens which
ultimately resisted the invasion of foreign pathogenic
fungi and bacteria and maintained the balance of the va-
ginal flora [18,19]. A large amount of glycogen was dis-
tributed on the surface of the vaginal mucosal epithelial
cells, which was one of the nutrients for the prolifer-
ation and the growth of the Lactobacillus. The level of
estrogen affected the rate at which the vaginal epithelial
cells shed. When age increased, the level of estrogen
decreased, and the vaginal mucosal epithelial cells shed
faster. Due to the imbalance, the Lactobacillus lost its
dominance and the vaginal local immunity got im-
paired. Therefore, changes in estrogen had an important
impact on maintaining the health of vaginal environ-
ment [20-21]. Another reason might be that the older
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women were more willing to seek medical care in the
hospital, and most women over 55 were retired having
more time than the younger women who struggled to
work. The younger women chose to seek medical treat-
ment online and chose to buy drugs at the pharmacy in-
stead. In terms of the distribution in onset months, the
incidence was the highest from July to September which
might be related to the hot weather. In summer, micro-
organisms grew more easily and women were more sus-
ceptible to infection. The results of fungal antibiotic
sensitivity testing showed that common pathogenic
fungi such as Candida albicans and Candida glabrata
were resistant to itraconazole and fluconazole, up to
more than 20%, which was consistent with the reports
of other related studies [22-23]. In the results of antibi-
otic sensitivity testing of Gram-negative bacteria, 19
strains of Escherichia coli producing extended-spec-
trum B-lactamases (ESBLs) accounted for 25.0%. Esch-
erichia coli, Klebsiella pneumoniae, and Enterobacter
cloacae were more sensitive to carbapenems (imipenem
and ertapenem) and compound agents (piperacillin/
tazobactam, cefoperazone/sulbactam). The results could
provide a reference for clinical medication. In addition,
the results of antibiotic susceptibility testing of Gram-
positive bacteria showed that there were 15 strains of
MRSA, accounting for 36.6%. Staphylococcus aureus
and coagulase-negative Staphylococcus were susceptive
to rifampicin, teicoplanin, and vancomycin which had
low antibiotic resistance ratios and were resistant to
penicillin and erythromycin which had high antibiotic
resistance ratios. Antibiotics should be used according
to the results and then selected for treatment [24].

The primary outcome of our study was that species dis-
tribution and antibiotic resistance of pathogenic bacteria
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and fungi were analyzed in 626 cases of vulvovaginitis.
The secondary outcome was that clinical situation of all
the patients was analyzed. The statistical reports on
pathogenic bacteria and fungi of vaginitis in Hangzhou
were limited, and the study made up for the deficiency.
One strength of the study was based on the statistics of
data in the past five years which was different from pre-
vious studies, and another was that it was a relatively
new study. A third strength lied in the fact that antibiot-
ic resistances of the pathogens were statistically analyz-
ed and summarized, which played an important role in
the clinical antibiotic treatment.

CONCLUSION

More and more attention had been paid to monitoring
distribution and antibiotic resistance of pathogenic fungi
and bacteria in patients with vulvovaginitis. More sensi-
tive antibiotics should be selected according to actual
clinical situation of patients and the results of antibiotic
susceptibility testing. The emergence of antibiotic resis-
tant strains should be avoided as much as possible to en-
hance the rationality of the clinical medication.
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