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INTRODUCTION 

A variety of bacteria are present in the vagina, which is a 

complicated system.1 During several life phases, including 

birth, puberty, and menopause, this unique ecosystem 

experiences substantial changes.2 Females’ small urethra 

and physical and physiological closeness to the anal canal 

make them more vulnerable to vaginal and urinary tract 

infections.3 The vaginal microbiota, identified over 150 

years ago, is a complex environment hosting numerous 

microbial species.4 The proliferation of naturally existing 

bacteria in the vagina can result in vaginitis and excessive 

urination. By establishing an acidic environment, 

generating compounds such as bacteriocin and hydrogen 

peroxide, and contending for mannose receptors on 

epithelial cells, the typical vaginal flora preserves the 

vaginal environment.5 
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ABSTRACT 

Background: Vaginal infections are prevalent among women, often caused by disruptions in the vaginal microbiota, 

leading to symptoms like abnormal discharge, itching, and discomfort. Bacterial vaginosis (BV) is a common condition 

characterized by a shift from Lactobacillus dominance to anaerobic bacteria overgrowth, affecting reproductive-age 

women significantly. Understanding the microbial ecology and antibiotic susceptibility of vaginal pathogens is crucial 

for effective management. The study aims to identify bacterial profiles and antibiotic susceptibility patterns from high 

vaginal swabs. Objectives include determining prevalent pathogenic bacteria and analyzing their antibiotic 

susceptibility. 

Methods: A cross-sectional study at Era’s Lucknow Medical College and Hospital over six months analyzed 73 high 

vaginal swabs from gynecological clinic attendees. Data collection covered demographics, clinical symptoms, and 

antibiotic history. Laboratory methods included Gram staining, culture on selective media, biochemical tests, and 

antibiotic susceptibility testing using the Kirby-Bauer disc diffusion method per CLSI guidelines.  
Results: In this study at Era’s Lucknow Medical College and Hospital, 73 high vaginal swab samples were cultured, 

with 37 (50.7%) testing positive for various pathogens. Escherichia coli was the predominant organism (57%), followed 

by Enterococcus species (22%), Klebsiella pneumoniae (13%), Staphylococcus aureus (5%), and Pseudomonas 

aeruginosa (3%). Antibiotic susceptibility testing revealed high effectiveness against Gram-negative bacteria, 

particularly for imipenem, meropenem, and colistin, with rates exceeding 80%. 
Conclusions: Escherichia coli was found to be the most common cause of abnormal vaginal discharge in women of the 

reproductive age group. 
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Among young, sexually active women between the ages of 

26 and 35, vaginal infections are especially prevalent. 

Early sexual activity, low socioeconomic position, and 

poor cleanliness are the primary risk factors for 

symptomatic vaginal infections. The pH stays ≤4.5 in 

vaginal candidiasis but rises in bacterial vaginosis. Vaginal 

discharge can be caused by physiological, infectious (such 

as trichomoniasis, candidiasis, and bacterial vaginosis), 

and non-infectious causes (such as foreign substances, 

cervical ectopy, and genital tract cancer).6 Itching, 

burning, irritation, pain, and irregular discharge are signs 

of vaginal infections.7 

Among the many organisms carried by women of 

reproductive age are Escherichia coli (E. coli), Candida, 

Listeria, and Group B Streptococci (GBS). Life-

threatening newborn illnesses including sepsis, meningitis, 

and necrotizing enterocolitis can result from preterm 

delivery and extremely low birth weight babies, which are 

closely linked to E. coli. Problems may arise if E. coli 

infiltrates the chorioamnion or amniotic fluid when it is 

passing through the birth canal or prior to delivery.8 GBS 

colonization is a significant risk factor for 

chorioamnionitis, preterm labor, and low birth weight.9 

Aerobic vaginitis, characterized by disturbed microflora 

and increased pH, causes symptoms like yellowish 

discharge and dyspareunia.10 Bacterial vaginosis can be 

diagnosed using clinical criteria or laboratory scoring 

systems.11 

When a woman of reproductive age has an acidic vaginal 

pH (≤4.5), the vagina is often protected from common 

pathogenic diseases. Lactic acid is produced by the 

commensal bacteria Lactobacillus in the vagina to 

maintain this acidic pH. Gardnerella vaginalis, 

Mobiluncus, and Lactobacillus proportions are graded 

using standard tables called Nugent’s grading method. 

High Nugent scores are linked to a higher risk of STDs, 

preterm delivery, and negative perinatal outcomes include 

pelvic inflammatory disease, chorioamnionitis, 

postpartum endometritis, repeat abortion, and post-abortal 

sepsis. The chance of an early birth is doubled in pregnant 

women with bacterial vaginosis.12 

Neisseria gonorrhea, Chlamydia trachomatis, 

Trichomonas vaginalis, and GBS (Streptococcus 

agalactiae) are common causes of vaginal discharge, 

while gram-negative rods including E. coli, Klebsiella, 

Proteus, Acinetobacter, and Pseudomonas spp. are other 

sources of transmission.13 Although it’s a common issue, 

vaginal discharge is frequently ignored. Simple tests, 

including wet mount and Gram stain, are inexpensive and 

widely regarded as the gold standard for diagnosis, and 

they may readily identify these infections.14 

The kind of epithelium present and other aspects of the 

microenvironment determine which infections can affect 

the vagina, ectocervix, and endocervix. Candida species, 

Trichomonas vaginalis, and Gardnerella vaginalis can 

infect the squamous epithelium of the vagina and 

ectocervix.15,16 

Antibiotics are crucial for treating bacterial infections but 

face challenges due to increasing antibiotic resistance, 

exacerbated by factors like over-the-counter availability, 

incomplete therapy, and low-quality antibiotics.17,18 Given 

the lack of extensive research in Lucknow, this study 

aimed to understand the current trends in sensitivity 

patterns of common bacterial isolates from high vaginal 

swabs.  

METHODS 

The present study was a cross-sectional study. This study 

was carried out in the department of microbiology in 

collaboration with the department of obstetrics and 

gynecology at Era’s Lucknow Medical College and 

Hospital, Lucknow. Institutional ethical committee 

approval was obtained. Ethical number- No. 

ECR/717/Inst./U.P./2015/RR-21. Informed consent was 

taken. Study period was from September 2022- September 

2024. 

Study population and patient selection 

The study population consisted of 73 patients attending the 

gynaecological outpatient (OPD) and inpatient (IPD) 

departments at Era’s Lucknow Medical College and 

Hospital, Lucknow. Patients were selected based on their 

attendance at these departments, and detailed information 

including age, sex, and clinical history was recorded. 

Additionally, histories of antibiotic intake were 

documented to ensure eligibility for inclusion in the study. 

Inclusion criteria 

High vaginal swab samples were collected from patients 

exhibiting symptoms indicative of genital tract infection, 

ensuring targeted sampling for microbial analysis. 

Exclusion criteria 

Patients currently taking antibiotics and unmarried women 

were excluded from the study to maintain consistency in 

the evaluation of untreated infections and to focus on the 

reproductive-age group most vulnerable to gynecological 

infections. 

Data collection and statistical analysis 

Data collection involved obtaining informed written 

consent from patients at the gynecological OPD and IPD 

of Era’s Lucknow Medical College and Hospital. 

Information recorded included patient demographics 

(name, age, sex, marital status, pregnancy status), details 

on methods of contraception, and specifics of vaginal 

discharge (color, consistency). Associated symptoms like 

itching, vaginal discomfort, and pelvic pain were also 



Verma S et al. Int J Res Med Sci. 2025 Mar;13(3):1094-1099 

                                     International Journal of Research in Medical Sciences | March 2025 | Vol 13 | Issue 3    Page 1096 

noted. Statistical analysis was conducted using MS Office 

Excel and SPSS 17 for Windows.  

RESULTS 

In the present study a total of 73 high vaginal swab 

specimens were referred for bacteriological culture of 

patients reporting different wards of Era’s Lucknow 

Medical College and Hospital. 

The demographic data shows that the majority of 

participants were in the 20-25 years (35.6%) and 26-30 

years (27.4%) age groups, indicating higher prevalence in 

younger reproductive-age women. The proportion 

decreased in older groups, with 31-35 years (11.0%), 36-

40 years (9.6%), and 41-45 years (16.4%). This trend 

suggests that vaginal infections may be more common in 

younger women, possibly due to hormonal, lifestyle, or 

healthcare-seeking factors (Table 1). 

Table 1: Age group distribution of participants. 

Age group 

(years) 

Number of 

participants 
Percentage 

20-25 26 35.6 

26-30 20 27.4 

31-35 8 11.0 

36-40 7 9.6 

41-45 12 16.4 

Table 2: Identification of microorganisms in high vaginal swabs. 

Microorganisms Species Frequency Percentage 

Gram positive  
Staphylococcus aureus 2 5 

Enterococcus species 8 22 

Gram negative 

Escherichia coli 21 57 

Klebsiella pneumoniae 5 13 

Pseudomonas aeruginosa 1 3 

Fungal (yeast) Candida spp. 1 3 

Out of the 73 samples of high vaginal swab, 37 samples 

were positive out of which 21 were E. coli, 8 were 

Enterococcus, 5 Klebsiella, 2 Staphylococcus, and 1 

Pseudomonas was isolated from the high vaginal swab 

samples (Table 2). 

 

Figure 1: The pie chart shows percentage distribution 

of positive sample. 

The positive samples among the 73 high vaginal swab 

specimens referred for bacteriological culture. Out of 

these, 34% (37 samples) were found to be positive for 

bacterial growth, while the remaining 66% (73 samples) 

showed no bacterial growth. This indicates that a 

significant portion of the specimens tested positive, 

highlighting the prevalence of bacterial infections in the 

sampled population. This emphasizes the need for careful 

screening and appropriate treatment for patients presenting 

with suspected infections (Figure 1). 

Table 3: Sensitivity of Gram positive organism 

(Staphylococcus aureus). 

Antibiotics Sensitivity 

Cefoxitin 0 

Ciprofloxacin 1 

Doxycycline 2 

Erythromycin 1 

Gentamicin 2 

Linezolid 2 

Clindamycin 2 

Vancomycin  2 

Amikacin 2 

Levofloxacin 1 

Teicoplanin 2 

Tetracyclin 2 

The sensitivity pattern of Staphylococcus aureus, a gram-

positive organism, against various antibiotics. The results 

show that the bacterium exhibits high sensitivity to several 

antibiotics, with full sensitivity (2) observed for 

doxycycline, gentamicin, linezolid, clindamycin, 

vancomycin, amikacin, teicoplanin, and tetracycline. 

moderate sensitivity (1) was noted for ciprofloxacin, 

erythromycin, and levofloxacin, while cefoxitin shows no 

sensitivity (0). These findings indicate that Staphylococcus 

aureus is most effectively treated with antibiotics like 
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vancomycin, linezolid, and amikacin, while cefoxitin is 

ineffective in this case. This highlights the importance of 

selecting appropriate antibiotics based on sensitivity 

testing to ensure effective treatment of infections caused 

by this organism (Table 3). 

The antibiotic sensitivity of Enterococcus species to 

various drugs 

Enterococcus demonstrated the highest sensitivity to 

linezolid, vancomycin, and teicoplanin, with 100% 

effectiveness (8/8). doxycycline, chloramphenicol, and 

high-level gentamicin also showed high sensitivity, with 

75% of the samples responding to these antibiotics. 

Ampicillin and amoxiclav display moderate sensitivity 

(62.5%), while ciprofloxacin and levofloxacin have lower 

efficacy, with 37.5% and 37% sensitivity, respectively. 

Pristinomycin has the least effectiveness, with only 25% 

sensitivity. These results suggest that linezolid, 

vancomycin, and teicoplanin were the most effective 

antibiotics for treating infections caused by Enterococcus 

species, whereas ciprofloxacin, levofloxacin, and 

pristinomycin were less reliable (Table 4). 

Table 4: Sensitivity of Enterococcus species. 

Antibiotics Sensitivity (%) 

Ampicillin 5 (62.5) 

Chloramphenicol 6 (75) 

Ciprofloxacin 3 (37.5) 

Doxycycline 6 (75) 

Linezolid  8 (100) 

Vancomycin 8 (100) 

Teicoplanin 8 (100) 

Amoxciclave 5 (62.5) 

Levofloxacin 3 (37) 

High levelGentamicin 6 (75) 

Pristinomycin 2 (25) 

The sensitivity pattern of gram-negative bacteria to 

various antibiotics. Imipenem, meropenem, colistin, and 

doripenem showed the highest effectiveness, with 100% 

sensitivity, indicating these antibiotics are highly effective 

against gram-negative infections. Tigecycline (96.2%), 

amikacin (92.5%), doxycycline (85.1%), cefoperazone + 

sulbactam (85.1%), gentamicin, and netilmicin (81.4%) 

also showed strong sensitivity, making them suitable 

options for treating infections caused by gram-negative 

bacteria. 

On the other hand, moderate effectiveness was observed 

for piperacillin and tazobactam (81.4%), tobramycin 

sulfate (77.7%), cefepime hydrochloride (66.6%), 

cefoperazone (70.3%), and ceftriaxone (62.9%). 

Antibiotics such as ciprofloxacin, levofloxacin, and 

amoxiclav exhibit the lowest sensitivity at 51.8%, 

suggesting that they are less reliable for treating these 

infections. This data helps guide clinicians in selecting 

appropriate antibiotics for effective management of gram-

negative bacterial infections (Table 5). 

Table 5: Sensitivity pattern of Gram negative 

bacteria. 

Antibiotics (n=27) Sensitivity Percentage 

Imipenem 27 100 

Meropenem 27 100 

Piperacillin and tazobactum 22 81.4 

Cefepime hydrochloride 18 66.6 

Ciprofloxacin 14 51.8 

Gentamicin 22 81.4 

Doxycycline 23 85.1 

Amikacin 25 92.5 

Netilmicin 22 81.4 

Levofloxacin 14 51.8 

Tigecycline 26 96.2 

Tobramycin sulfate 21 77.7 

Colistin 27 100 

Cefoperazone+sulbactum 23 85.1 

Amoxiclave 14 51.8 

Ceftriaxone 17 62.9 

Doripenem 27 100 

Cefoperazone 19 70.3 

DISCUSSION 

In our study, 73 HVS samples were collected, and 37 

(34%) were found to be positive for pathogenic bacterial 

growth. The predominant bacterial isolate was Escherichia 

coli, accounting for 57% of the positive samples. This 

contrasts with the study by Kumar et al, where the overall 

positivity for pathogenic aerobic microbes was 27%, and 

Candida spp. accounted for 7.3%.19 The lower rate of 

positivity in our study may be due to differences in the 

population studied or sample collection methods. 

Regarding Candida spp., only one isolate (3%) was 

detected in our study, showing complete sensitivity to 

antifungal agents such as fluconazole, itraconazole, 

voriconazole, and amphotericin B, with no resistance 

observed. In contrast, Siti et al reported a higher recovery 

rate of Candida spp. (17.2%) from pregnant women, with 

C. albicans being the most common species.20 The 

predominance of non-albicans Candida in our 

geographical area could support the empirical use of 

antifungal therapy for patients presenting with vaginal 

discharge, as highlighted in their study. 

Group B Streptococcus (GBS) was not prevalent in our 

results, with only Staphylococcus aureus (5%) and 

Enterococcus (22%) identified among the Gram-positive 

bacteria. All GBS isolates in other studies, such as Yancey 

et al, were highly sensitive to Penicillin, which aligns with 

the findings in our study, where the Gram-positive 

organisms were most sensitive to vancomycin and 

linezolid.21 
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Among Enterococcus spp., 7% of the isolates showed 

resistance to betalactam antibiotics and high-level 

resistance to aminoglycosides, although all were sensitive 

to vancomycin and linezolid, similar to other studies 

reporting high vancomycin sensitivity. Our study aligns 

with Cherian et al findings, confirming that linezolid and 

vancomycin are effective options for treating 

Enterococcus infections.22 

Klebsiella spp., representing 13% of the isolates in our 

study, showed sensitivity to all antibiotics except for 

Ampicillin, with a small percentage (4.5%) resistant to all 

antibiotics, which is in agreement with previous findings 

that indicate Klebsiella resistance to beta-lactams and 

some aminoglycosides. 

E. coli exhibited a low multi-drug resistance rate (1.2%) in 

our study, compared to other reports by Soni et al where 

resistance to quinolones, beta-lactams, and 

aminoglycosides was more widespread.23 This emphasizes 

the relative sensitivity of E. coli in our population and 

highlights the importance of antibiotic stewardship to 

prevent further resistance. 

Lastly, Acinetobacter spp. isolates, although rare in our 

study (2%), were fully resistant to all tested drugs, 

consistent with literature that describes Acinetobacter 

baumannii as a multi-drug-resistant organism, often 

associated with nosocomial or iatrogenic infections, 

particularly following invasive procedures such as D and 

C, as was the case in our study. 

Overall, our findings reinforce the importance of early 

bacterial culture and sensitivity testing in managing 

vaginal infections, as multi-drug-resistant strains are 

emerging, though their prevalence in our population 

remains relatively low. The empirical use of antifungals, 

especially for Candida spp., is supported by our results, 

while the high sensitivity of vancomycin and linezolid 

suggests these as first-line treatments for Gram-positive 

infections, including Enterococcus. However, the 

emergence of multi-drug resistance, though limited, 

highlights the need for ongoing surveillance. 

This study is limited by its small sample size, single-center 

design, and exclusion of unmarried women and those on 

antibiotics, which may introduce selection bias. 

Conventional culture methods may have missed certain 

pathogens, and the cross-sectional approach prevents 

tracking changes over time. 

CONCLUSION 

In conclusion, this study identified Escherichia coli as the 

predominant organism in vaginal infections, followed by 

Enterococcus and Klebsiella. The bacterial isolates 

showed high sensitivity to antibiotics like vancomycin and 

linezolid for gram-positive bacteria, while imipenem, 

meropenem, and colistin were most effective for Gram-

negative bacteria. The findings highlight the need for 

targeted antibiotic therapy based on culture and sensitivity 

results to manage vaginal infections effectively. 
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