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Abstract 

  

Background: Vaginal microbiota considered as a complex microbial population consisting 

of a multitude of microbial species and causes many vaginal infections including bacterial 

vaginosis.  

Objective: The study is investigating the antibiotic sensitivity of predominant vaginal 

microbiota. 

Patients and Methods: 250 pregnant women in Erbil city in the North of Iraq, from October 

2018 to March 2019. Samples were collected from pregnant women who visited Maternity, 

Rizgary and Raparin Hospitals’ laboratory department under medical precautions. The 

samples were cultures to investigate to identify the bacteria types and sensitivity for common 

antibiotics.  

Results: About 72% of samples showed positive microbial growth and the higher distribution 

percentage of isolated microorganisms was 27.2%, 23.8%, 21.6 and 11.6% for Candida sp., 

Staphylococcus aureus, Escherichia coli and Streptococcus pyogenes respectively.   Moreover, 

antibiotic sensitivity tests declared that ciprofloxacin was effectively inhibited the growth of 

both Staphylococcus aureus and Streptococcus pyogenes while Norfloxacin was 95% which 

inhibited the growth of E. coli. 

Conclusion: Candida albicans, Staphylococcus aureus, Escherichia coli and Streptococcus 

pyogenes are among the most predominant microorganisms in pregnant women. 

 Keywords: Antibiotic sensitivity profile, Bacterial culture, High vaginal swab 

  



 

   
  

 

 
2021 Diyala Journal of Medicine                                        71     DOI:https://doi.org/10.26505/DJM.20015761103 

 

Mohammed et al 

Antibiotic Sensitivity of High Vaginal Swabs from Asymptomatic Pregnant Women 

Introduction

   The vaginal microbiota has been identified 

over 150 years ago with the innovation of 

light microscopy and bacterial cultures. The 

vaginal area is considered a complex 

microbial environment thatharbors a 

multitude of microbial species[1]. The term, 

"bacterial vaginosis," was chosen to describe 

abnormal bacterial presence in the vagina 

which is characterized by an overgrowth of 

anaerobic bacteria[2]. About 75% of women 

have risks of vaginal infections at least one 

time during their lifetime and the vaginal 

tract can be infected by common pathogens 

including Enterobacteriaceae sp., 

Enterococcus sp., Streptococcus sp., 

Staphylococcus sp., Lactobacillus sp., and 

Candida albicans [1,3]. Numerous factors 

may contribute to changes in the vaginal 

environment, including antibiotic 

administration and it has been confirmed that 

using treatment without performing a 

susceptibility test might be a reason behind 

increasing resistance patterns[4]. 

Additionally, Staphylococcus sp. was found 

in virtually 100% of women who have toxic 

shock syndrome and Group B Streptococci 

was isolated from 5% to 25% of the vaginal 

cultures of healthy women[5]. Thus, 

Staphylococcal flora of the female genital 

tract and Streptococcal population of the 

vagina is of special interest which 

investigated by many studies as these 

pathogens may also cause neonatal sepsis in 

pregnant women [6-8]  . The present study 

aimed to determine the antibiotic sensitivity 

profile of predominant vaginal bacteria such 

as Staphylococcus sp., Escherichia coli and 

Streptococcus sp. in Erbil City (Kurdistan 

Region of Iraq), due to the lack of 

surveillance data in general practice. 

Patients and Methods 

Sample collection 

   Totally, 250 pregnant women at different 

gestation periods were enrolled in the present 

study, all women were attending the 

laboratory of (Maternity, Raparin and 

Rizgary hospital) and they were none 

smokers and aged between 22-34 years 

(mean= 27 years). There was no history of 

symptoms of genital tract infections or recent 

use of any antibiotics. High vaginal swabs 

were obtained from each of the pregnant 

women by specialized gynecologists. 

Isolation and Identification  

   Diagnosis of bacterial isolated conducted 

with the aid of standard microbiological 

techniques, the swabs were streaked onto 

blood agar, Sabouraud-dextrose agar, 

MacConkey agar and chocolate agar plates in 

two replications for minimizing the rate of 

contamination. The inoculated plates were 

incubated separately in two groups of aerobic 

and anaerobic conditions for 20-24 hours and 

72 hours, respectively, at 37 °C, the process 

of identification further confirmed by Gram 

staining techniques for subgrouping the 

colonies into Gram negative and Gram 

positive groups[9]. 

Antibiotic Sensitivity Profile 

   Staphylococcus aureus, Escherichia coli, 

and Streptococcus pyogenes isolates were 

prepared and subjected to antimicrobial 

susceptibility using the Kirby–Bauer disc 

diffusion method on Muller-Hinton Agar and 

four groups of antibiotics used to determine 

the sensitivity profile of Staphylococcus 

aureus, Streptococcus pyogenes[10] and 
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Escherichia coli which were (Penicillin 

group, Cephalosporins, Quinolones, and 

Aminoglycosides), however, two antibiotics 

from each group examined. Finally, results 

were interpreted according to the Clinical 

Laboratory Standard Institute to interpret the 

diameter of the inhibition zone (CLSI) [10-

12].   

Statistical analysis 

   In the present study, the general formula of 

percentage was used for calculating the 

percentage of each microorganism in high 

vaginal swabs depends on the value of 

identified frequency for each microorganism 

and the used formula was (percentage = 

frequency / total value) and finally the 

obtained value multiplied by 100 for 

obtaining the exact percentage. However, the 

sensitivity profile determined for each 

microorganism by using the Kirby Bauer 

approach which depends on the diameter of 

the inhibition zone and the concentration of 

used antibiotics. 

Results 

   A total of 180 specimens showed positive 

microbial growth out of 250 which represent 

(72%) prevalence rate of vaginal infections, 

and for easy data expression every specimen 

selected only for one microorganism growth 

and positive microbial growth has been 

distributed into three groups according to 

microbiological identification methods 

including (Growth conditions, Selective 

media, and Microscopically examinations). 

Details about the distribution of isolated 

microorganisms from vaginal swabs have 

been shown in Table (1), the higher 

distribution percentage of isolated 

microorganisms was 27.2% for fungal 

(Candida spp.), while Staphylococcus aureus 

showed a higher frequency percentage among 

isolated bacteria which was 23.8 % and 

followed by 21.6 and 11.6% for both 

Escherichia coli and Streptococcus pyogenes, 

respectively.

Table (1): Distribution of identified microorganisms in High Vaginal Swabs 

Microorganisms Species Frequency Percentage 

Gram positive 

Staphylococcus aureus 43 23.8  

Streptococcus pyogenes 21 11.6 

Fusobacterium spp 3 1.6 

Gram negative 

Escherichia coli 39 21.6 

Klebsiella pneumoniae 5 2.7 

Pseudomonas aeruginosa 20 11.1 

Fungal (yeast) Candida spp. 49 27.2 

    The highest sensitivity test declared that 

Staphylococcus aureus isolates were highly 

sensitive to Ciprofloxacin 100 % and 

Amikacin 80.4 %, while Streptococcus 

pyogenes isolates were highly sensitive to 

Ciprofloxacin 100 %, Amoxicillin 94.1 and 

Gentamycin 86.1 %; however, lowest 

antibiotic sensitivities were showed by both 

Staphylococcus aureus and Streptococcus 

pyogenes against Ampicillin by the 

percentage of 20.2% and 0%, respectively. E. 

coli isolated from high vaginal swabs showed 

high sensitivity to Norfloxacin 95 % and 

Amikacin 90 %, while showed low 

sensitivity against Amoxicillin and 

Ampicillin by percentage of 18.2 and 0%, 

respectively as shown in Table (2).
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Table (2): Sensitivity profile of isolated Staphylococcus aureus, Streptococcus pyogenes and 

Escherichia coli) from asymptomatic pregnant women 

Antibiotics Concentration 

Microgram 

Staphylococcu

s aureus 

Streptococcus 

pyogenes 

Escherichia coli 

Ampicillin (AMP) 25 20.2 0 18.2 

Amoxicillin 25 25 94.1 0 

Cephradine 5 29.2 26.2 33.3 

Ceftazidime 30 82 60.2 70.6 

Norfloxacin 10 69.5 70 95 

Ciprofloxacin 5 100 100 40 

Gentamycin 10 70.3 86.1 45.9 

Amikacin  80.4 44.4 90 

   Discussion 

   Candida albicans was the most prevalent 

microorganisms isolated in high vaginal 

swabs according to the present study. This 

finding is in line with the previous study 

which reported the same results from vaginal 

culture from asymptomatic pre-pubertal 

girls(13). However, another study concluded 

that vaginal candidiasis commonly present 

among premenopausal woman [14].  

  In the present study, Staphylococcus aureus 

was predominant vaginal isolates among the 

bacterial group by 23.8 % which followed by 

Escherichia coli 21.6 % and Streptococcus 

pyogenes 11.6%, among asymptomatic 

pregnant women aged between 22-34 years. 

This finding agrees with the previous 

investigation which reported that 

Staphylococcus aureus was the most 

prevalent vaginal pathogen and its highest 

prevalence was noted at 31–40 years[15].        

   Additionally, another study reported that 

Staphylococcus aureus was most prevalent 

than Escherichia coli in vaginal swabs[16]. 

This result does not agree with the previous 

findings which reported that E. coli by 34.5% 

while Staphylococcus aureus by 20.8 % in 

vaginal swabs of pregnant women[17]. Other 

studies also well reported that vaginal 

pathogens are more commonly present in  

 

adult pregnant women [16,17]. Ciprofloxacin 

is classified in an organic acid antimicrobial 

category which has a very broad spectrum of 

activity and the primary mechanism action of 

ciprofloxacin is blocking replication of 

bacteria through inhibiting DNA gyrase[18]. 

In the present study, the results of antibiotics 

sensitivity confirmed that Staphylococcus 

aureus and Streptococcus pyogenes were 

very sensitive 100 % for Ciprofloxacin. This 

result is in line with previous finding which 

reported that ciprofloxacin inhibits the 

growth of both broad spectrum of bacteria 

including E. coli ,Staphylococcus aureus and 

Streptococcus pyogenes also reported that 

only 37 (0.6%) isolates showed resistance to 

Ciprofloxacin among 5,994 isolates. 

Norfloxacin is structurally related to 

Nalidixic acid, but it has a broader in vitro 

antibacterial spectrum and is generally more 

active. In the present study, Escherichia coli 

vaginal isolates were very sensitive 95 % to 

Norfloxacin. This result is similar to other 

studies which concluded that low 

concentration of Norfloxacin 2 mg/L inhibits 

the growth of most Gram-negative pathogens 

including E. coli and Klebsiella, 

Enterobacter, Proteus and Citrobacter 

species[19]. The lowest antibiotic 
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sensitivities were showed by both 

Staphylococcus aureus and Streptococcus 

pyogenes against Ampicillin by percentages 

of 20.2% and 0%, respectively. E. coli 

showed low sensitivity against Amoxicillin 

and Ampicillin by percentages of 18.2 % and 

0 %, respectively. Many studies determined 

that acquiring antibiotic resistances due to 

numerous factors including antibiotic uses 

without physician prescription and it has 

been confirmed that using treatment without 

performing susceptibility test might be an 

important factor behind increasing 

antibacterial resistance[4]. 

 Conclusions  

  Candida albicans, Staphylococcus aureus, 

Escherichia coli and Streptococcus pyogenes 

are among the most predominant 

microorganisms in pregnant women. 

Ciprofloxacin was very effective against 

Staphylococcus aureus and Streptococcus 

pyogenes which inhibited their growth 100% 

while Norfloxacin was inhibited the growth 

of E. coli by 95 %. 

Recommendations   

  Microbiology laboratories should use 

standardized methods and follow published 

guidance for determining antimicrobial 

susceptibility of targeted multi-drug resistant 

organisms. Its preferable to establish systems 

that ensure these laboratories notify control 

staff when a novel resistant pattern is 

detected. 
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