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Abstract 

The current study aimed to identify and diagnose bacterial infection that cause vaginal and cervical 

infection in married women and correlating this to anaemia. Therefore, 186 vaginal swap were collected 

from them for the period from first of March 2022 to the third of August 2022 and their age was 

between 20-60 years, in the meantime blood test was done simultaneously. Results show that about 

165( 89%)  samples were positive for microbial. From those about 65 (39.3%)   samples were single 

bacteria, 47 (28.4%) mixed bacterial species,  20 (12.1%) samples were candida and 33 (20.0%) samples 

were mixed between bacteria and candida.  Results also showed that 100 (53.7%) from the total number 

of patients suffered from anaemia while 86(46.2%) had normal haemoglobin levels.  Highest anemic 

group aged 20-30 years whilest lowest lrvel recorded in elder people 50-60 ages.  
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Introduction 

Vaginal infections are irritations in the vagina due to a microbial invasion that leads to changes in 

vaginal secretions as well as itching, bad smell and other symptoms (1) Vaginal and cervical infections 

are considered public health problems in society, especially in developing and developed countries. (2) 

These infections are defined as infection of the vagina and cervix, as pathogens replace the normal flora 

of Lactobacilli present and naturally represented in it (3) where Lactobacilli play an important role in 

protecting the vagina from the invasion of pathogens, as these bacilli work to ferment glycogen 

produced by epithelial cells vaginalis to lactic acid, which makes the acidic environment not conducive 

to the growth of other organisms and also the production of  Bacteriocins , H2O2 and other factors that 

inhibit the growth of other microorganisms (4) Bacterial infection of the female reproductive system is 

more common in women of childbearing age and is more susceptible to infections than the male 

reproductive system due to the shortness of the urethra and the proximity of the anus to it. In addition 

to that, the presence of vaginal secretions and the menstrual cycle and the presence of normal 

symbionts in the female reproductive system that may turn into pathogens As a result of the influence 

of hormones, weak body resistance, and low acidity of the vagina (5), it is also considered the normal 

flora present in the stool, as it colonizes the opening of the vagina and urethra, and has the ability to 

stick, grow and multiply in the area and cause disease (6). Also, urinary tract infection (UTI) is 

considered one of the factors that play an important role in the occurrence of genital injuries in women, 

as well as cases of pregnancy and miscarriage, and the use of some types of contraceptives (7). 
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Recent studies also showed that bacterial vaginosis is highly dominant among sexually transmitted 

diseases in pregnant women, and that about half of pregnant women showed infections in the cervix 

and vagina, and it is often prevalent among economically weak groups (8) 

Also, the percentage of the causes of infections in the female reproductive system, especially the vagina 

and cervix, such as bacterial infections, which constitute (50% - 45%) of infection cases, and fungi form 

(35% - 40%). There are also viral and parasitic infections. Mixed infections caused by different 

microorganisms also occur simultaneously (9). 

Anaemia is a condition in which the ability of the blood to carry oxygen decreases due to the lack of 

haemoglobin in red blood cells (10) and anaemia can occur due to many reasons, including bleeding, 

decreased production of red blood cells, increased breakage of red blood cells, and other reasons (11). 

Anaemia is considered the most common blood disorder, as it affects a third of the world’s population, 

and cases abound in the poor class of society. Anaemia cases are more frequent in women than in men, 

especially in the stage of fertility and pregnancy (12). One of the most important complications of 

anaemia is permanent fatigue, weak immune system, and many other complications (13) (14). 

 

Materials and Methods 

A total of 186 vaginal swabs were collected using a sterilized swab by specialized female doctors for 

patients ranging in age from 20-60 years for married women to private clinics for female gynecologists 

who suffer from clinical symptoms and signs of vaginal infections for married women. For a period of 

six months, from 1/3/2022 to 3/8/2022. Many and accurate tests were conducted for these swabs using 

approved scientific methods in the diagnostic laboratories to find out the pathogens. On the other hand, 

blood was collected from each patient in order to test the percentage of anaemia for them using the CBC 

test. 

 

Isolation and Diagnosis 

Vaginal swabs taken from patients were cultured on different culture media, including Blood agar, 

Nutrient agar, Potato dextrose agar, sabouraud Dextrose agar, in order to develop microorganisms in 

them. Various microscopic and biochemical tests were conducted for these developing isolates in order 

to accurately diagnose scientifically approved (15) (16) For each of these isolates, on the other hand, an 

anaemia test was performed for each patient using the CBC test. 

 

Results 

This study showed that 165 (89 %) out of 186 smears were positive for bacterial culture and 21 (11.2%) 

swabs were negative for bacterial culture. As shown in Figure [1] and the absence of growth in culture-

negative samples, the reason may be due to the patients’ use of antibiotics before taking the sample, 

despite confirmation that they did not take antibiotics before taking the sample, or the reason may be 

due to the presence of other types of inflammatory factors other than It can be cultured, which needs 

other techniques to identify it, such as viruses or chlamydia, etc. This result was close to the result of 

(17). 
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Figure 1: bacterial growth in the culture media. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Isolates types in the study. 

 

The infections were vaginal infections in different age groups in this study, where the highest 

percentage of infections was in the age group of 20 years was 52 (31.5%), then followed by the age group 

of 30 years was 46 (27.8%), then 40 years was 34 (20.6%), then the age group of 50 years was 19 (11.5%) 

and the lowest percentage was in the age group of 60 years was 14 (8.4%) out of 165 positive swabs as 

shown in Table (1). 
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Table 1: represents the life stages of women infected with infections of the vagina and 

cervix 

% total % 60 % 50 % 40 % 30 % 20 Age 

100 165 8.4 14 11.5 19 20.6 34 27.8 46 31.5 52 No. 

 

On the other hand, the results of this study showed that the percentage of bacteria causing infections 

of the vagina and cervix was from a group of Gram-negative bacteria and a group of Gram-positive 

bacteria, and the total number of bacteria isolated in this study was 145 isolates out of 165 smears with 

a positive result. The percentage of E.coli bacteria was 39 (26.8%), and this result is close to the result 

of (18).That the first cause of inflammation of the vagina and urinary system in women. Then it was 

followed by Staphylococcus aureus, with a percentage of 27 (18.6%), then it was followed by 

Staphylococcus epidermis, which was 26 (17.9%). This result indicated that all types of Staphylococcus 

aureus were similar to the study (19). There are other isolates in this study with different percentages, 

including Streptococcus. Agalactia was 17 (11.7%), Enterococcus 16 (11.1%), followed by Proteus and 

Gardnerella vaginalis, the same percentage was 7 (4.8%), then Klebsiella was followed by 4 (2.7%), 

and the lowest percentage was for Pseudomonas aeruginosa, with a percentage of 2 (1.3 %) These 

results are close to the study (20) as shown in Table (2). 

 

Table 2: Number of bacterial isolates isolated from vaginal and cervical swabs 

% No. Bacteria 

26.8 39 E. coli 

18.6 27 Staphylococcus aureus 

17.9 26 Staphylococcus epidermidis 

11.7 17 Streptococcus agalactiae 

11.1 16 Enterococcus 

4.8 7 Proteus mirabilis 

4.8 7 Gardnerella vaginalis 

2.7 4 Klebsiella 

1.3 2 Pseudomonas aeruginosa 

100 145 Total 

 

On the other hand, the results showed that there were some swabs or samples taken from the vagina 

and cervix that were of mixed bacteria between Gram-positive and Gram-negative bacteria, where the 

mixed smears reached 47 (28.4%) of the total positive isolates in this study, the highest percentage 

being E. coli + Staphylococcus epidermidis, with a percentage of 14 (29.7%), followed by E.coli + 

Staphylococcus aureus, with a percentage of 14 (29.7%). The lowest mixing rate was between two 

bacteria, Staphylococcus epidermidis + Klebsiella, with a number of 4 (8.5%) of the total number of 

bacteria. Mixed isolates. The researcher indicated (21) the presence of mixed isolates when studying 

swabs for bacterial infection among women, as shown in Table (3). 
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Table 3: for a group of mixed bacteria between gram-positive and gram-negative 

bacteria 

% No. Bacteria 

36.2 17 E.coli + Staphylococcus epidermidis 

29.7 14 E.coli + Staphylococcus aureus 

12.7 6 Proteus mirabilis   +Staphylococcus aureus 

12.7 6 E.coli +Enterococcus 

8.5 4 Staphylococcus epidermidis + Klebsiella 

100 47 Total 

 

This study showed a clear dominance in the presence of fungi, especially Candida albicans, which 
appeared singl in some vaginal smears and reached 20 (12.1%) isolates out of the total number of 
positive isolates. of the total isolates in this study. The highest mixing ratio was among E. coli + Candida 
albicans 18 (54.5%), followed by Staphylococcus aureus + Candida albicans, the number of which was 
6 (18.2%) isolates, and the lowest percentage was among Klebsiella + Candida albicans bacteria, with 
a rate of 1 (3.0%) of A total of 33 isolates mixed between bacteria and Candida albicans, and these 
results came close to a study (20), knowing that the presence of fungi is considered a normal flora, but 
they are considered opportunistic organisms  as shown in Table (4). 
 
Table 4: Shows a group of mixed isolates between the bacterium and Candida albicana 

% No. Name 

54.5 18 C.albicans + E.coli 

18.2 6 C.albicans + Staphylococcus aureus 

15.1 5 C.albicans + Proteus mirabilis 

9.1 3 C.albicans + Staphylococcus epidermidis 

3.0 1 C.albicans +Klebsiella 

100 33 Total 

On the other hand, anaemia was tested for all the reviews that we referred to the doctors in this study 

using the CBC method. They ranged between 20-60 years, and the result showed that most of the cases 

of anaemia were in the stage of 20-30 years, reaching 38 (20.45), then followed by a stage from the age 

of 30-40 years, and it was 32 (17.2%), and the lowest incidence of pain anaemia was in the 50-60 stage 

years, and it was 11 (5.9%) of the total number of swabs taken from patients in this study, as shown in 

Table 5. 

Table 5 : Shows the percentage of anaemia among the reviews in this study 
Total 50 – 60 40 – 50 30 – 40 20 - 30 Age 

% No . % No . % No . % No . % No . No . 

46.2 86 10.7 20 8.6 16 13.9 26 12.9 24 Normal 

53.7 100 5.9 11 10.2 19 17.2 32 20.4 38 emiaaan   

100 186 16.6 31 18.8 35 31.1 58 33.3 62 Total 
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