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Abstract: Vaginitis is a very common and recurrent infection in reproductive age group especially worrisome in 

pregnant females. If it is misdiagnosed, left untreated or wrongly treated can lead to serious complications. With 

this background present study was conducted to determine the prevalence, bacteriological profile and antimicrobial 

susceptibility of the pathogens causing aerobic vaginitis. Study was conducted over a period of 1year in which 241 

vaginal swabs were processed for aerobic culture and gram stain. The organisms were identified and antimicrobial 

susceptibility was performed by Vitek 2 compact system. Out of 241 samples processed 37(15.4%) showed 

bacterial growth. S. aureus (40.5%), GBS (13.5%), E. coli (13.5%) and K. pneumoniae (13.5%) were the common 

pathogens isolated. Gram positive organisms showed highest sensitivity to Vancomycin and Linezolid. All gram-

negative bacteria were sensitive to Imipenem and Meropenem. This study recommends the laboratory-based 

diagnosis of each clinically suspected case of vaginitis for appropriate management of patient. Addition of 

antibacterial agent in traditional empirical antifungal therapy for vaginitis is need of hour.  
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INTRODUCTION:  

 

 The Acidic Ph (<4.5) is maintained by lactobacilli by 

secreting lactic acid which are predominant normal 

flora of vagina [1]. There are different factors described 

like hormonal status, vascularity, alteration in pH, 

glycogen content which cause growth of pathogenic 

microorganisms in vagina [2]. One of the most common 

clinical conditions in females specially in reproductive 

age group is vaginitis [3]. Vaginitis is characterized by 

vaginal itching, irritation and vaginal discharge [4].  

 

 

 

 

 

 

 

 

Vaginal discharge can be classified as infective, non-

infective or physiological [5]. Whenever there is 

replacement of normal vaginal flora by aerobic 

bacteria which are pathogenic, it is termed as Aerobic 

vaginitis (AV)[2]. Bacteria associated frequently with 

aerobic vaginitis are Group B Steptococci, (GBS), 

Staphylococcus aureus, E. coli, Enterococcus species.  
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Aerobic vaginitis can give rise to various 

complications like pelvic inflammatory diseases, tubal 

infertility, ectopic pregnancy if they are untreated or 

misdiagnosed [6]. In pregnant females, Aerobic 

vaginitis (AV) can cause premature rupture of 

membrane, premature birth, chorioamnionitis, 

habitual miscarriage [7-9]. If neonate gets exposed to 

these bacteria during passage through birth canal it can 

lead to early neonatal sepsis or necrotizing 

enterocolitis in preterm infants [10]. As the etiological 

agents for vaginitis are very diverse, its treatment also 

significantly changes with etiology. This necessitates 

the microbial culture and laboratory-based diagnosis 

of every case of vaginitis to guide the appropriate and 

timely treatment. This will also avoid misdiagnosis, 

unnecessary antibiotic usage and emergence of drug 

resistance. Knowledge of local epidemiology, 

etiological agents and their antimicrobial 

susceptibility pattern based on lab data help the 

physician to decide rational empirical antimicrobial 

treatment for any infection [11]. So, with this 

background this retrospective study was conducted to 

identify the different etiological agents causing 

aerobic vaginitis (AV) and to study their   

antimicrobial susceptibility pattern.  

 

MATERIAL AND METHODS: 

                  

 A retrospective laboratory based observational study 

was conducted over a period of one year from January 

2019 - December 2019 in Department of Microbiology 

of a clinical diagnostic center situated in Pune district, 

Maharashtra. Patient details like demographic data, 

laboratory findings and clinical details were obtained 

from electronic medical records for analysis. 

Vaginal swabs sent for microbial culture from female 

patients visiting Gynecology OPDs having symptoms 

of vaginitis and having vaginal discharge were 

included in the study. Vaginal discharge was collected 

by physician using sterile cotton swab and kept in a 

sterile container. Samples were immediately 

transported to the diagnostic Microbiology laboratory 

at 2-8 degree C for further processing. After receiving 

samples (vaginal swab) in the laboratory they were 

immediately processed.  

Samples were inoculated on blood agar and 

MacConckey agar and incubated at 37 degree C for 24 

hrs aerobically. From the vaginal swab a gram stain 

smear was also prepared. On gram stain presence of 

pus cells and microorganisms like gram positive cocci, 

gram negative bacilli or yeast cells was noted. The 

plates were examined for growth after 24rs of 

incubation. Any growth obtained was correlated with 

gram stain findings. If there was no growth after 24hrs 

of incubation plates were further incubated for next 24 

hrs before reporting them as no growth [12]. Growth 

obtained after culture was identified and antimicrobial 

susceptibility was performed by Vitek 2 compact 

system by Biomerieux, France. Drug resistance 

mechanisms like ESBL production in gram negative 

bacteria and Methicillin resistance in Staphylococcus 

species were detected by Vitek 2 compact system.  

Statistical analysis: Microsoft excel spreadsheets were 

used for data entry and analysis. 

 

RESULTS: 

 

Over a period of one year total 241 samples from 

patients with signs and symptoms of vaginitis were 

received and processed in the laboratory. Age range of 

patients included in the present study was 21 to 58 

years. Maximum patients of aerobic vaginitis 

belonged to age group of 21-30 years, followed by 31-

40 years as shown in Figure 1. 

 

Figure 1: Age group wise distribution of cases of aerobic 

vaginitis 

19 (51.4%)

15 (40.5%)

3 (8.1%)

21-30 years 31-40 years 51-60 years

No of culture positive samples (n=37)
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Out of 241 vaginal samples received for culture, 37 

samples grew aerobic bacterial pathogens resulting in 

15.4% prevalence of aerobic vaginitis in present study. 

Candida species was grown in 29 (12%) samples. In 

present study gram positive cocci (70.2%) were the 

most common aerobic pathogen followed by gram 

negative bacilli (29.7%) causing vaginitis.  S. aureus, 

Str. agalactiae (GBS), E. coli and K. pneumoniae were 

the common pathogens isolated in present study. 

(Table 1) (Figure 2).  

 

Table 1: Distribution of bacterial isolates from present 

study 

Organisms No of isolates(n-

37) 

Percentage 

Staphylococcus aureus 15 40.5% 

Streptococcus agalactiae 

(GBS) 

5 13.5% 

Enterococcus species 4 10.8% 

Coagulase negative 

Staphylococcus (CONS) 

2 5.4% 

E. coli 5 13.5% 

Klebsiella pneumoniae 5 13.5% 

Acinetobacter lwoffii 1 2.7% 

 

 
 

 Figure 2: Distribution of aerobic bacteria causing 

vaginitis. 

 

 

Gram positive organisms showed 100% sensitivity to 

Vancomycin, and Linezolid (Table 2) and all gram-

negative bacteria were sensitive to Imipenem and 

Meropenem. (Table 3). In present study prevalence of 

MRSA in Staphylococcus aureus was 40% and 

prevalence of ESBL in Enterobacterales was 60%. 

(Table 4) 

 

Table 2: Antibiotic sensitivity pattern of gram-positive 

cocci isolated in present study. 

Antibiotic S. aureus 

(n=15)% 

Streptococ

cus 

agalactiae 

(n=5)% 

Enterococc

us species 

(n=4)% 

Coagulase 

negative 

Staphylocccus 

(n=2) % 

Penicillin 0 5(100%) 3(75%) 1(50%) 

Ampicillin 0 5(100%) 3(75%) 1(50%) 

Amoxicillin 

clavulanic 

acid 

1(6.6%) 5(100%) 3(75%) 1(50%) 

Erythromycin 4(26.7%) 2(40%) 0 1(50%) 

Clindamycin 4(26.7%) 2(40%) NT 1(50%) 

Gentamicin 4(26.7%) NT NT 1(50%) 

Ciprofloxacin 1(6.6%) 1(20%) 1(25%) 1(50%) 

Vancomycin 15(100%) 5(100%) 4(100%) 2(100%) 

Teicoplanin 15(100%) NT 4(100%) 2(100%) 

Linezolid 15(100%) 5(100%) 4(100%) 2(100%) 

Tetracycline 13(86.7%) 4(80%) 1(25%) 1(50%) 

Cotrimoxazole 4(26.7%) NT NT 1(50%) 

Oxacillin 9(60%) NT NT 1(50%) 

High level 

gentamicin 

NT NT 2(50%) NT 

NT- NOT TESTED 

 

Table 3: Antibiotic sensitivity pattern of gram-negative 

bacilli isolated in present study. 

Antibiotic E. coli 

(n=5)% 

Klebsiella 

pneumoniae 

(n=5)% 

Acinetobacter 

lwoffii (n=1)% 

Ampicillin 1(20%) 0 NT 

Amoxicillin 

clavulanic acid 

1(20%) 2 (40%) NT 

Cefuroxime  1(20%) 3(60%) NT 

Ceftriaxone 1(20%) 3(60%) 1(100%) 

Ceftazidime 1(20%) 3(60%) 1(100%) 

Cefepime 1(20%) 4 (80%) 1(100%) 

Cefoperazone 

sulbactam 

4(80%) 5(100%) NT 

Ciprofloxacin 1(20%) 3(60%) 1(100%) 

Amikacin 5 (100%) 5(100%) 1(100%) 

Gentamicin 5(100%) 5(100%) 1(100%) 

Cotrimoxazole 2 (40%) 3(60%) 1(100%) 

Imipenem 5(100%) 5(100%) 1(100%) 

Meropenem 5(100%) 5(100%) 1(100%) 

Ertapenem 5(100%) 5(100%) NT 

Piperacillin 

tazobactam 

3(60%) 4(80%) 1(100%) 

NT- NOT TESTED 

 

 

 

 

41%

13%

11%
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14%

3% Bacteriological profile of aerobic vaginitis
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Table 4: Prevalence of MRSA and ESBL in present 

study 

Staphylococcus aureus (n=15) Enterobacterales (n=10) 

MRSA(n=6) MSSA(n=9) ESBL 

producers 

(n=6) 

Non ESBL 

producers 

(n=4) 

40% 60% 60% 40% 

 

DISCUSSION: 

 

In present study, age group commonly affected by 

aerobic vaginitis was 21-30 years (51.40%) followed 

by 31- 40 years (40.5%) which is in agreement with 

studies conducted by Krishnasamy et al., Sopia et al. 

and Kahn et al. [2,12,13] Maximum prevalence of aerobic 

vaginitis (AV) in age group of 21-30years correlates 

with more sexual activity in this age group [12]. In 

present study prevalence of aerobic vaginitis was more 

(15.4%) as compared to vaginal candidiasis (12%) 

which is a similar finding shown in study conducted 

by Kumar et al. [5] This demonstrates the need for 

giving antibacterials in the empirical treatment of 

clinically suspected cases of vaginitis in addition to 

traditional practice of empirical antifungal therapy.  

The prevalence of aerobic vaginitis (15.4%) in present 

study is comparable with studies conducted by Sopia 

et al., Cherian et al. and Sangeetha et al. who showed 

prevalence rate of 15.7%, 18% and 20.8% respectively 

[2,1,14]. Studies conducted by Shaikh et al and Sharan et 

al.  showed higher prevalence of aerobic vaginitis 37% 

and 28.9% respectively [15,16].  There is lot of variation 

in prevalence rate of aerobic vaginitis affected by 

different factors like geographical area, personal 

hygiene, nutrition, associated co morbidities like 

diabetes, history of antibiotic usage causing 

overgrowth of pathogenic organisms[16]. 

  In present study gram positive cocci (70.2%) were 

isolated predominantly which is well correlated with 

other studies conducted by Krishnasamy et al., Sharan 

et al. and Sangeetha et al.[2,14,16]  However Cherian et 

al and Sopia et al.  showed predominance of gram-

negative bacteria in their study [1,12]. Most common 

gram positive cocci isolated in present study was S. 

aureus (40.5%) followed by Str. Agalactiae (13.5%).  

Rate of isolation of S. aureus varies from 7.8% to 

24.2% as shown in previous studies [1,2]. Cherian et al. 

has shown 12% prevalence of Str. agalactiae in their 

study which is comparable with present study[1]. 

Third most common gram positive cocci isolated in 

present study was Enterococcus species (10.8%). 

Many other studies have shown Enterococcus species 

as the most common pathogen causing aerobic 

vaginitis[12,14,16]. 

Among gram negative bacilli E. coli (13.5%) and K. 

pneumoniae (13.5%) were most common and equally 

isolated. Rate of isolation of E. coli in present study is 

similar to study done by Lakshmi et al. (15%) [17].  

Enterobacterales constitute the major gram-negative 

pathogens causing aerobic vaginitis in study 

conducted by Kumar et al., Swamy et al., Ravishankar 

et al. [5,18,19] Gram positive cocci showed highest 

sensitivity to Linezolid, Vancomycin and Teicoplanin. 

Enterococcus species and Str. agalactiae showed good 

sensitivity for Penicillin, Ampicillin and Amoxicillin 

clavualnic acid. Out of all isolates of S. aureus, 40% 

were methicillin resistant (Table 4), which is very 

important finding in this study, which markedly 

affects the empirical treatment for aerobic vaginitis. 

All the isolates of gram-negative bacteria were 

sensitive to Imipenem, Meropenem, Amikacin and 

Gentamicin. They showed moderate sensitivity to 

Piperacillin tazobactam. Prevalence of ESBL in 

Enterobacterales was 60%. which is quite high. 

(Table4) 

Vaginitis is a very common and recurrent infection in 

reproductive age group especially worrisome in 

pregnant females. If it is misdiagnosed and left 

untreated or wrongly treated can lead to serious 

complications [13]. WHO also recommends screening 

for vaginitis in pregnant females and women with bad 

obstetric history. Etiology for vaginitis can be 

Bactetrial (aerobic/anaerobic), fungal or parasitic [6]. 

Also as described in the present study there is lot of 

variation in bacteriological profile of aerobic vaginitis 

in different studies. In present study 60% ESBL 

producers and 40% MRSA were detected which shows 

that there are high chances of treatment failure or 
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recurrence if patient is not treated with appropriate 

antibiotic.  All these factors emphasize the need for 

microbial culture-sensitivity and other supporting 

laboratory investigations-based diagnosis and 

treatment of this condition to avoid misdiagnosis and 

inappropriate treatment to the patient. This will also 

help in judicial use of antibiotic and prevent 

emergence of drug resistance.  

 

CONCLUSION: 

 

With higher prevalence of aerobic vaginitis and 

changing etiological and susceptibility pattern of 

pathogens, present study recommends complete 

laboratory investigations for each case of vaginitis to 

avoid misdiagnosis, treatment failure, recurrence 

leading to complications. Study also highlights the 

importance of availability of local data about common 

pathogens and most effective antimicrobial agent to 

guide physician regarding selection of appropriate 

empirical therapy.  
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