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Abstract  Aerobic vagin itis is a syndrome due to the alteration of the vaginal biota with different bacterial, clinical and 
immunological characteristics with respect to the classic form of vaginitis. From a clinical point of v iew the infection is 
characterized  by the presence of yellowish, bad-smelling secretions, redness, itching, congestion of the vaginal mucosa and 
different levels of dyspareunia, toxic leucocytes and parabasal epitheliocytes, negative KOH test, and raised vaginal pH. 
We studied 243 pregnant women between the 16th and the 39th week of gestation who all underwent a vaginal swab and 
antibiogram. The presence of aerobic vagin itis was found in 147 pregnant women who then underwent pharmacological 
therapy together with their partners. Aerobic vaginit is is one of those diseases that is prevalently transmitted by sexual 
contact and if it is not diagnosed and treated early, during pregnancy can place the health of both the mother and the fetus at 
risk as it is associated with preterm birth, pPROM and chorioamnionitis. It is therefore very important diagnosing it early 
and treating with a correct pharmacological therapy that, as can be seen from our study, reduces the adverse effects 
associated with these types of infections. 
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1. Introduction: Vaginal Biota 
The vaginal biota, in fert ile age, is populated by 

non-pathogenic and opportunistic microorganis ms (aerobic 
and anaerobic) that in equilibrium among themselves and 
with the host, constitute the so called  “vaginal bacterial 
flora” (Table 1). 

This equilibrium is maintained by Doderlein’s bacilli that 
represent 90% of the total virginal microorganisms; aerobic 
and anaerobic pathogens make up less than 10%. This ratio 
1/10, does not allow pathogens to overgrow and cause 
disease. 

The vaginal bacterial flora changes with the various 
phases of a woman’s life, in fact, in prepubescent age, it is 
made up of Gram-positive and anaerobic Gram-negative 
cocci and the vaginal pH is neutral with respect to 
adulthood. This means that there are no natural defenses 
and there is a greater disposition towards infection.  

In fert ile  age the vaginal bacterial flora has mainly  
Doderlein’s bacilli with a vaginal pH between 4 and 4.5. 

In menopause, due to the lack of estrogen, the mucosa 
atrophies with a decrease of glycogen, Doderlein’s bacilli  

 
* Corresponding author: 
pafumi@unict.it (Pafumi C) 
Published online at http://journal.sapub.org/rog 
Copyright © 2013 Scientific & Academic Publishing. All Rights Reserved 

and VIP (Vasoactive Intestinal Peptide) that, at the vaginal 
level, promote vasodilation and the passage of liquid with 
consequent vaginal dryness. 

In cases of disease or pharmacological treatment or risky 
sexual habits (Table 2) there is an increase in the vaginal 
pH with the overgrowth of pathogens and the consequent 
increase of the risk o f infective vaginit is. 

Table 1.  Vaginal bacterial flora 

AEROBIC SPECIES ANAEROBIC SPECIES 
Gram + Cocci: 
Staphylococcus 

epidermidis 
Streptococcus A 
streptococcus B 

Gram + Cocci: Peptococci 
Peptostreptococci 

Gram - Cocci: Neisseria Gram - Cocci : Veilonella 

Gram + Bacilli: 
Lactobacilli 

Listeria 

Bacilli Gram + : 
Lactobacilli 
Actinomyces 
Clostridium 

 
Gram - Bacilli: 

Gardnerella 
Escherichia coli 

Klebsiella Pneumoniae 
Proteus mirabilis 

Pseudomonas aeruginosa 
Enterobacter 

Gram - Bacilli : 
Mobinculus 
Bacteroides 
Prevotella 

Other : Mycetes Other: Mycoplasma 
Trichomonas 
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Table 2.  Factors that influence vaginal pH and the onset of VB 

Diabetes Infections Menopause Menstrual 
cycle 

Tp with antibiotics Inflammations Pregnancy 

Use of 
colored, 
synthetic 

underwear 

Tp with 
immunosupressors Allergies Ovarian 

pathologies 

Application 
of internal 
sanitary 
towels 

Lowering of the 
pH 

Vulvo- 
vaginal 

Irritations 

Promiscuous 
sexual 
activity 

Abuse of 
personal 
hygiene 

1.1. Aerobic Vaginitis: Defini tion and Etiology 

The scientific community has classified vaginitis as 
specific vaginit is (Trichomonas vaginalis and candida) and 
bacterial vaginitis. However, in  2002, Donders and 
co-workers[1, 2] proposed a third class of vaginitis, 
“aerobic vaginit is”, to identify a pathology that was not 
included in the previous classification. 

Aerobic vaginitis, in  fact, is a syndrome coming from the 
alteration of the vaginal biota with bacterial, clin ical and 
immunological characteristics not referable to the above 
mentioned vaginit is. This condition is a pathology caused 
by an abnormal vaginal flora. 

The vaginal biota is colonized by microorganis ms of 
intestinal orig in and the most isolated are E.coli, which alter 
this micro-environment; the presence of other 
microorganis ms is minor and does not appear to be 
correlated with aerobic vagin itis[3]. 

From a clinical point of view the infect ion is 
characterized  by the presence of yellowish, bad-smelling 
secretions, redness, itching, congestion of the vaginal 
mucosa and different degrees of dyspareunia, toxic 
leucocytes and parabasal epitheliocytes, negative KOH test, 
and an increased vaginal pH. 

1.2. Aerobic Vaginitis: Diagnostic Approach  

The diagnosis of aerobic vaginitis is based essentially on 
a microscopic examination[1,2]. However, to obtain a 
certain diagnosis it is necessary to associate the level of 
lactobacilli to 4 variables: 

1. Proportional number o f leucocytes (Table 3) 

Table 3.  Grade lattobacillare 

Grade I Predominance of lactobacillous  morphotypes, 
with very few coccoidi bacteria 

Grade II Contemporaneous presence of lactobacillous  
morphotypes and other bacteria 

Grade III Numerous other bacteria, absence of lactobacilli 

2. Presence of toxic leucocytes  
3. Type of bacteria present 
4. Presence of parabasal epithelial cells  
To each of these parameters a score is given that ranges 

from 0 to 2 (AV score). An AV score of 1-4 represents the 

normal vaginal b iota, between 3 and 4 indicates a slight 
aerobic vaginit is, between 5 and 6 indicates a moderate 
aerobic vaginitis and an AV score between 6 and 10 
indicates a severe aerobic vaginitis. 

However, other than these parameters, the following 
must be present: yellowish virginal secretion, high vaginal 
pH (>5), and negative KOH test[1, 2, 3]. 

Other characteristics are dyspareunia, vulvovaginal 
itching, cerv ical erosion with isolation of microorganisms 
that are not within the orig inally proposed criteria[3]. 

The cultural microbio logical examination, when 
necessary, requires a vaginal swab of the posterior fornix;  
the culture is carried out on different media (Table 4). 
Finally, it is also possible to carry out biochemical tests 
using techniques such as T- RFLP[4, 5, 6, 7] and 
PCR-DGGE[8]. 

Table 4.  Culture media 

Research ANALYTIC METHODOLOGY USED 

Bacteria 

Culture for 24 h on: 
■ Chromogenic medium selective for the 
identification of microorganisms from 
biological samples  
■ Blood-agar medium 

Mycetes 

Culture for 48 h on: 
■ Chromogenic medium selective for the 
identification of mycetes in biological samples  
■ microscopic Observation (40X) 

Streptococcus 
Group B (GBS- 
Streptococcus 

Agalactiae) 

Culture for 24 h on Chromogenic medium 
selective for the identification of strains of 
Streptococcus Group B GBS, including 
non-hemolytic strains 

Trichomonas 
Vaginalis Microscopic observation (40X) 

Gardnerella 
Vaginalis 

Culture for 24 h on  Chromogenic medium 
selective for the identification of Gardnerella 
Vaginalis 

Micoplasma 

Culture per 24 ore Chromogenic medium 
selective for: 
■ TEST UREA Ureaplasma urealiticum 
■ TEST ARGININA Micoplasma Hominis 

Chlamidia 
Trachomatis 

Immunochromatographic Test (Antigen LPS 
Lipopolysaccharide Specific) 

1.3. Aerobic Vaginitis: Therapy 

The therapy of choice for aerobic vagin itis has a double 
goal: the eradication of the pathogen by means of a correct 
antibiotic therapy and the re-establishment of the 
homeostasis of the vaginal biota to prevent the conditions 
that favored the onset of infection. 

It is opportune to use topical drugs that do not have the 
side effects of the same drug when admin istered 
systemically and that reduce the phenomenon of resistance. 

The drug of choice is Kanamicina, an aminoglycoside 
whose efficacy has been demonstrated by Tempera et al.[3, 
9]. 

This study showed that Kanamycin: 
• is ineffective on lactobacilli;  
• is efficacious on the complicated enterobacteriaceae 

bacterial forms; 
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• has high in situ concentrations  
• can be associated with metronidazole for the 

complicated anaerobic forms. 
Another class of antibiotics used for aerobic vaginitis is 

the quinolones (Furnieri et al.)[10].  
Metronidazole and clindamycin, active against anaerobic 

bacteria and some protozoa, thus suitable for bacterial 
vaginitis, are not indicated for aerobic vagin itis. 

1.4. Aerobic Vaginitis and Pregnancy 

Pregnancy is a period in which the vaginal b iota, 
conditioned by high estrogen levels, has a good supply of 
glycogen and a high percentage of lactobacilli flora, which 
can exceed 90% of the microorganisms present in the 
vagina during fert ile age. The remain ing ~5% is made up of 
other aerobic and anaerobic bacterial species that are 
responsible, due to their quantity and quality, fo r the 
flogistic modifications that can trigger infective processes 
with sequelae for the pregnancy. 

Aerobic vaginitis in pregnancy produces a notable 
production of pro-inflammatory cytokines which are, as it’ s 
known, associated with events such as preterm birth, 
pPROM and chorioamnionit is.  

2. Our Study: Materials and Methods 
The institutional review board of our Department 

approved the study protocol, which conformed to the ethical 
guidelines of the 1975 Helsinki Declaration. All women 
provided informed written consent before enrollment in the 
study. The study was not advertised, and no remuneration 
was offered.  

At the Institute of Pathological Obstetrics and 
Gynecology of the “Santo Bambino” Hospital in Catania, 
Italy, from March  to December 2010 we carried out vaginal 
swabbing with antib iogram on 243 pregnant women 
between the 16th and the 39th week of gestation. 

Of these, 147 (60.49%) had bad-smelling vaginal 
secretions, whitish in color, adherent to the walls, itching, 
burning and notable pelvic and vaginal pain. The remaining 

96 patients (39.51%), had whitish vaginal secretions but 
were asymptomatic. 

Of the 147 symptomatic women, 70 (47.62%) had had 
anal intercourse before pregnancy, of which 49 women with 
two partners and 21 with three partners.  

Moreover, in all the patients, other than the vaginal swab, 
a colpo-cyto-bacteriological examination and urine culture 
with antibiogram were carried out. 

In 7 (4.76%) of the 147 symptomatic patients, who had 
notable pain, burning and edema of the labia majora, we 
carried out the cultural test of a removed hair bulb. For the 
243 partners of the pregnant women we carried out uretral 
swab, semen culture, urine examination and in 13 cases 
(5.35%) with previous prostatitis, the Meares-Stamey test.  

3. Our Study: Results 
From the results of our study (Table 5) it  can be seen that 

96 asymptomatic patients with a whit ish vaginal secretion 
had a colpo-cyto-bacteriological examination showing that 
in 27 (28.125%) there was the presence of candida albicans 
and in 6 (6-25%) infection from Thricomonas. In the 
remain ing 63 (6.625%) no pathology was found. 

Of the 147 symptomat ic women we found 27 (18.37%) 
with infections from Enterococci, 49 (33.3%) from E. coli, 
41 (27.9%) from Staphylococci, 22 (15%) from 
Streptococcus Agalactiae and 8 (5.43%) from Gardnerella. 

The 7 (17.07%) women who had had the hair bulb  
examination, of which 5 had infections from staphylococci, 
were included in the group of 41 women with infections 
from Staphylococci. 

In the partners of the 147 symptomatic patients we 
carried out the Meares-Stamey test that was positive for 
Gardnerella in  13 (8.84%), showed infections from 
streptococci in 31 (21.1%) and infections from 
Staphylococci in 17 (11.56%). These bacteria were also 
isolated in the urine. The remain ing 86 (58.50%) showed no 
infections. 

Table 5.  Results 

Women  Partners 
Symtomatic Asymtomatic   

Enterococci 27 18.37% 
Candida 
albicans 

 
27 28.125%  Gardnerella 

 13 8.84% 

Escherichia c. 49 33.3% Trichomonas 
 6 6.25%  Streptococcus 

 31 21.1% 

Staphylococci 
 41 27.9% n.d.r. 

 63 65.625%  Staphylococcus 
 17 11.56% 

Streptococcus 
Agalactiae 22 15%     n.d.r. 

 86 58.50% 

Gardnerella 
 8 5.43%        
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From the analysis of our data it was also seen that  
43.29% of the bacteria were p resent at a count of 1,000,000 
UFC, 19.1% with a count of 100,000 UFC, 14.41% with a 
count of 10.000 UFC and the remaining 23.2% with a count 
of 1,000 UFC. 

The antibiogram was carried out testing 11 drugs for each 
swab and the treatment used the antibiotic towards which 
the pathogen was most sensitive and could be admin istered 
during pregnancy. Table 6 shows the drugs towards which 
the pathogen was most sensitive. 

Table 6.  Most sensitive drugs detected by antibiogram 

cterium Sensitive drug 

Staphylococcus 
Amoxicillin+ac.clavulanico 

Neomycin 
Cefotaxime 

E.coli + Enterococcus 

Ofloxacin 
Norfloxacin 

Ciprofloxacin 
Ampicillin 

Streptococcus beta 
hemoliticus 

Netilmicin 
Cefalotin 

Gentamicin 
Clindamycin 
Ampicillin 

Amoxacillin 

Gardnerella sp 

Metronidazole 
Clindamycin 
Gentamicin 
Ampicillin 

4. Our Study: Therapy  
Based on the antibiogram the patients with aerobic 

vaginitis, and their respective partners, received a 
pharmacological therapy for 15 days and a vaginal swab 15 
days after the suspension of the therapy. This showed that 
the therapy had been efficacious in 131 (89.12%) patients 
while the remain ing 16 (10.88%) women underwent a new 
vaginal swab followed by correct therapy.  

The second cycle of treatment, using different drugs with 
respect to those used before, eradicated the infection in the 
16 women (10.88%) who had had the second swab. 

5. Conclusions 
Aerobic vaginit is is a  disease transmitted prevalently  by 

sexual contact, which if not diagnosed early and treated 
correctly, can d iffuse in the genital apparatus and, during 
pregnancy, cause preterm b irth, pPROM and 
chorioamnionitis.  

Our study shows how a correct early therapy can avoid 
these complications. 

The cure of one eventual bacterial infection of the 
genito-urinary apparatus does not confer immunity, thus 
there is always the possibility of re-infection and an 
adequate form of p revention is essential. 

The prevention of sexually transmitted diseases can be 
helped by the use of condoms and the knowledge that some 
sexual pract ices are more at risk than others for infection, 
also in women who use oral or mechanical contraceptives, 
in as much as they do not reduce this risk. 

Preventative measures are opportune and other than the 
use of a protective barrier during sexual intercourse it is 
useful to adopt good personal hygiene practices: 

1. Reduce to a minimum the use of vaginal douches, 
above all if a  woman is predisposed to vaginitis, in as much 
as they reduce the concentration of Doderlein’s bacilli.  

2. Wash genitals in the direction vagina-anus and not the 
opposite direction so as to not diffuse the bacteria o f the 
anal area to the vagina and the bladder.  

3. Avoid sprays for personal hygiene, harsh or perfumed 
soap that reduce the natural perineal protection  

4. Avoid t ight fitting or synthetic underwear that trap 
humid ity and facilitate infection. 

5. A lways inform the partner or partners of any infection 
and advise that he/she seek a specialized medical 
examination/treatment. 

6. A lways verify that any cure is complete in the patient 
and partner/s.  
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