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Abstract

Introduction: Vaginal infections can be caused by staphylococcus aureus,
enterococcus species, befa haemolytic streptococcus, neisseria species,
escherechiahia coli, klebsiella species and candida species. If untreated they
can lead to pelvic inflammatory disease (PID), which can cause long-term
sequelae, such as tubal infertility, ectopic pregnancy, reproductive dysfunction
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Results: Out of 80 vaginal swab culture, 11 (13.75%) showed pathogenic
growth, whereas 69 (86.25%) showed normal vaginal flora. Escherechiahia
coli was the most prevalent vaginal pathogen i.e. 81.81% followed by klebsiella
pneumonice and pseudomonas aruginosa. All the organisms isolated
were 100% sensitive to tigecycline, polymyxin B, amikacin and piperacillin /
tazobactam.

Conclusions: E. coli was the most prevalent vaginal pathogen followed by
klebsiella pneumoniae and pseudomonas aruginosa. Maximum number of
aerobic vaginitis (AV) were from the age group of 26 - 30 yrs. In our study
pathogenic bacteria were found more frequently isolated than candida.
Therefore, practice of empirical antifungal therapy without taking high
vaginal swab needs to be revised. The use of appropriate antibiotics along
with antifungal drugs may be beneficial.
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INTRODUCTION

Lactobacillus is the most common commensal in the
vagina. This bacillus maintains the acidic pH of vagina!
The normal vaginal pH of women of reproductive age
group is acidic (< 4.5) which gives protection to the
vaginal mucosa. Along with lower pH lactobacilli also
produce hydrogen peroxide to show bacterial antagonism

properly. Many other microorganisms may be present
in lower concentrations include Staphylococcus aureus,
enterococcus species, beta haemolytic streptococcus,
neisseria species, escherechia coli, klebsiella species and
candida species.?

Vaginal infections with bacterial vaginosis, candidiasis and
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trichomoniasis are a global health problem for women?®
and are responsible for majority of vaginal infections in
women of reproductive age.#* Abnormal vaginal discharge,
itching, burning sensation, irritation and discomfort are
frequent complaints among patients attending obstetrics
and gynecology clinics. Candida vaginitis is one of the
most frequent infections in women of reproductive age.

Vaginal infections are associated with a significant risk of
morbidity in women. If untreated they can lead to pelvic
inflammatory disease, which can cause long-term sequelae,
such as tubal infertility, ectopic pregnancy, reproductive
dysfunction and adverse pregnancy outcomes. Thus,
the present study has been conceptualized to identify
organism causing vaginal infections among the women of
child bearing age which would help the clinicians to better
manage such cases.

METHODS

This is a cross-sectional study was conducted in the
Department of Microbiology at Kathmandu Medical
College and Teaching Hospital, Sinamangal, Kathmandu,
Nepal from 15" January 2025 to 14" March 2025. This
is a tertiary care hospital, which is one of the teaching
hospitals located in Kathmandu, Nepal. The study was
initiated after receiving ethical clearance from Institutional
Review Committee (IRC) of Kathmandu Medical College
and Teaching Hospital (Ref. no 25222024/11). Study
population included the patients with complaints of vaginal
discharge who consented to be the part of the study. Two
vaginal specimens were collected aseptically from study
participants using sterile cotton swab with experienced
nurses. The swabs were immediately dipped into a sterile
tube containing two drops of sterile physiological saline
and taken to the Microbiology Laboratory without any
delay. Direct Gram staining and bacteriological cultures
were carried out for all specimens. Gram-stained smears
were prepared from vaginal swabs and examined
under oil immersion at x 1000 magnification to look for
clue cells, budding yeasts, granulocytes and other gram-
negative organisms. The second swab was inoculated into
McConkey’s agar, blood agar and chocolate agar. The
aerobically incubated bacterial growth was identified by
standard biochemical reactions. The antibiotic sensitivity of
aerobic bacterial isolates was performed by Kirby Bauer
disc diffusion technique as per the CLSI guidelines 2024.5

RESULTS

The study population included 80 women of child
bearing age attending the Obstetrics and Gynaecology
Department were included in the study. The women
who were being evaluated for vaginitis were included.

BYAl M)SBH VOL 24 ISSUE 2 JUL-DEC 2025

ORIGINAL ARTICLE

The vaginal swabs were collected from the Obstetrics
and Gynaecology Department and transferred to the
Microbiology Departmental laboratory for cultures. Out
of 80 vaginal swab culture, 11 (13.75%) showed growth,
whereas 69 (86.25%) showed normal vaginal flora ie.
with gardenella morphotype, gram negative curved rods,
fusiforms and lactobacilli were absent / present in low
numbers (1-2+).
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Fig 1: Prevalence of infection in HVS

Escherechia coli was the commonest organism isolated i.e
9 (81.81%), followed by klebsiella pneumoniae 1 (9%) and
pseudomonas aeruginosa 1 (9%).
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Fig 2: Organism wise distribution in percentage

The women included in this study were from reproductive
age group i.e. between 15 - 45 years. Maximum number
of aerobic vaginitis were in the age group of 26 - 30 years
with 54% followed by female of age group 31 - 35 years
with 36% and 41 - 50 years with 9.00%.
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Table 1: Age wise distribution of culture positive

Age group (in years)
15 - 20
21-25
26 - 30
31-35
36 - 40
41-50

- O/~ O O O

‘ No. of positive cases (N = 11)
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Table 2: Antibiotic sensitivity pattern

Escherechiahia coli

1. S S S S S
2. S S S S R
3 S S S S S
4. S S S S S
5, S S S S S
6. S S S S S
7. S S S S S
8. S S S S S
9. S S S S S
Klebsiella pneumoniae

1. S S S S S
Pseudomonas aeruginosa

1. S S S S S

»w U OV O »w xHmw AO” O D
nw v nu unu nu nu "o o
»w v O »w OV XV ATV OV T
o 0 0V O OV AUV O AU O
w T O »w v nu unu ”

R(CAC) S R (CAZ)

TGC-Tigecycline, PB- Polymyxin B, AK- Amikacin, MRP- Meropenem, PIT- Piperacilin/Tazobactam, CFM - Cefixime, CIP-
Ciprofloxacin, CTR- Ceftriaxone, AZM- Azithromycin, AMC- Amoxyclay, CAC- Ceftazidime Clavunic acid, CAZ- Ceftazidime

DISCUSSION

The microbial flora of vagina plays a crucial role in the
prevention of any vaginal infection in women. Lactobacillus
is mainly responsible for maintaining the acidic vaginal
pH (< 4.5) and thereby preventing the multiplication of
potentially pathogenic microorganisms.! The unhealthy
vaginal environment can be described as an imbalance in
the vaginal bacterial ecosystem.”

In this cross sectional study, we had performed culture
of high vaginal swab in women of reproductive age. Our
study showed 13.75% of culture positivity which simulates
to the study done in Nepal by Sharma | et al i.e. 22 (19.66%)
and Anna Cherlan et al i.e 18%5° In contrast to our study,
a higher rate of organisms growth was shown by study
done by Gopal Kumar et al (46.5%) and Manoj et al
(27.16%).°" This discrepancies among growth rates could

be explained by the different set ups and different places
where the studies have been conducted.

Escherechia coli was the most prevalent vaginal pathogen
ie. 8181% followed by klebsiella pneumonice and
psuedononas aruginosa which is similar to the study done
by Sharma | where the higher prevalence of escherechia
coli (52.17%) was found. Comparable results were seen in
a study done by Jahic et al, Li N et al and Geetanjali et al
in different regions of the world.>" The higher prevalence
of this organism could be correlated with hygiene. As
this organism is a normal commensal organism of the
gastrointestinal tract, this organism would show higher
prevalence among women who have poor personal
hygiene. The closer proximity of the female genital tract
and the anal opening makes it easy for these organisms
to spread to the genitourinary fract with sexual intercourse,
facilitating this transmission.
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Escherechia coli which has a strong association with
preterm delivery as well as very low birth weight infants.
This organism is also noforious for causing neonatal
diseases such as neonatal sepsis, meningitis as well. During
passage through the birth canal, escherechia coli can
invade the chorioamnion or amniofic fluid and can lead to
complications in the nenonate.® But there are many other
studies which have reported staphylococcus, enterococcus
and klebsiella as the most common organisms isolated as
in Bitew A et al and Mulu W et al™>"* This difference in
organisms could also be explained by the different regions
and the different study set ups where the researches have
been conducted.

Maximum number of aerobic vaginitis were in the age
group of 26 - 30 years (54%) followed by female of age
group 31 - 35 years (36%). This could be explained by the
fact that married women are more likely to have more
aerobic organisms.

The present study showed that all the organisms isolated
were 100% sensitive fo tigecycline, polymyxin B, amikacin
and piperacillin / tazobactam. However, escherechia
coli and klebsiella pneumoniae were 100% resistant to
azithromycin. For escherechia coli, the highest resistance
rates were recorded (100%) with azithromycin, cefixime,
ceftriaxone (22.22%), followed by amoxyclav. Furthermore,
the lowest resistance rates (11.11%) were recorded
with piperacillin / tazobactam ampicillin followed by
ciprofloxacin. In klebsiella pneumoniae, the highest
resistance rates (100%) were recorded with azithromycin,
and was sensitive to all other antibiotics used. Similarly,
for pseduomonas aeruginosa highest resistance rates
(100%) were recorded with ceftazidime and ceftazidime
/ clavulanic acid and were (100%) sensitive to polymyxin
B, amikacin, meropenem, piperacilin / tazobactam
and ciprofloxacin. This could be showing the rising and
changing trend of antibiotic microbial resistance among
different pathogenic organisms.

Bacterial vaginosis has yet to be shown as an independent
risk factor for pelvic inflammatory disease, infertility
and miscarriage in the absence of sexually fransmitted
infections.” It is strongly recommended to investigate for
culture and sensitivity fo choose proper antibiotic and
treat effectively. The resistance bugs are in rise in many
communities and the relapses are common in bacterial
vaginosis, so it is better to frack the pathogen by utilizing
the laboratory services and start antibiotics after choosing
suitable drug. In our studies pathogenic bacteria were
found more frequently than candida. Therefore, practice
of empirical antifungal therapy without taking high vaginal
swab needs to be revised.
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Although this is a small sample cross sectional study
involving a small number of women from a single centre,
the results of this research may not be easily generalized.
The significance of the growth of these organisms could
not be fully analysed. We did not follow up whether
these women may have led to preterm deliveries or
neonatal sepsis in the future. For long term implications,
further larger, multicentric, prospective studies would be
warranted in the future.

CONCLUSIONS

Escherechia coli was the most common aerobic organisms
causing bacterial vaginosis in women of child bearing age.
Most of the vaginitis involved the women of age group of
26 - 30 years. The predominantly organisms were gram
negative bacteria. Gram negative organism’s suscepfibility
pattern which we found is that most of the pathogens are
100% sensitive to tigecycline, polymyxin B, amikacin and
piperacillin / tazobactam where as escherechia coli and
klebsiella pneumoniae were 100% resistant to azithromycin.
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