
 Original article  

www.germs.ro • GERMS 13(2) • June 2023 • page 130 

Bacterial vaginosis, vulvovaginal candidiasis, trichomonal vaginitis and 
aerobic vaginitis in women from Egypt 
Shahinda Rezk1,*, Omar Alqabbasi2  

   
Abstract 
Introduction Infectious vaginitis is prevalent in developing countries. Most of the females suffer 

from vaginal infections at least once per lifetime. Due to limited resources, many infections are 
misdiagnosed or undiagnosed. Good diagnosis of these infections is critically important and will 
definitely help to guide treatment and prevent recurrence.  

Methods A total of 1080 vaginal swabs were collected from symptomatic females. Nugent’s score and 
Amsel’s criteria were applied to diagnose bacterial vaginosis (BV). A rapid test was used to identify 
Gardnerella vaginalis. Trichomonal vaginitis (TV) was diagnosed through microscopic examination. 
Vulvovaginal candidiasis (VVC) was also identified microscopically and using conventional culture. 
Finally, aerobic vaginitis (AV) was detected using Donder’s scale combined with conventional culture 
and biochemical tests.  

Results There was no statistically significant association between age and type of vaginal infection 
(p=0.130). Vulvovaginal inflammation, itching and redness were significantly associated with VVC 
(p≤0.012). BV was detected as single infection in 43.8%, followed by VVC 24.2%. On the contrary, AV 
and TV were scarcely detected among the participants; 4.9% and 0.5% respectively. Mixed infections 
between BV and VVC were noted in 26.6%.  

Conclusions BV showed the highest prevalence followed by VVC. Mixed infections between BV and 
VVC were evidently noted, therefore good reliable diagnosis using cost-effective methods is crucial for 
proper treatment. Aerobic vaginitis showed low prevalence and most of the Streptococcus spp. were 
isolated from pregnant females. The low prevalence of Trichomonas vaginalis may be due to the 
dependance on conventional methods for diagnosis, and thus more advanced diagnostic tools are 
required. 

 

Keywords Bacterial vaginosis, vulvovaginal candidiasis, trichomonal vaginitis, aerobic vaginitis, 
Egyptian females. 

 

Introduction 
Different infectious and non-infectious 

factors can cause vaginal inflammation, or 
vaginitis.1 Vulvovaginal candidiasis (VVC), 
bacterial vaginosis (BV), and trichomonal 
vaginitis (TV) are the most prevalent causes of 
vaginal infections.2 Lactobacilli are the dominant 
normal flora of the healthy vagina and their 
1utmost function is to protect the vaginal tract 
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from invading pathogenic bacteria. 
Consequently, any disturbance in the balance of 
the lactobacilli will lead to an elevation in 
anaerobes, predisposing to BV.3 BV is the most 
common cause of homogeneous grayish-white 
thin smelly discharge. The prevalence of BV, 
depending on ethnicity, socio-economic status 
and geographical location, ranges from 8 to 
51%.4 VVC is the second most common vaginal 
infection affecting females of childbearing age. 
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Approximately 70-75% of women at reproductive 
age will have at least one incident of VVC per 
lifetime and recurrence might occur in 40-50%.5 

The cottage cheese-like secretions are 
characteristic to VVC.6 

Trichomonas vaginalis is the causative agent of 
a rare vaginal infection called trichomonal 
vaginitis (TV), which is often accompanied by 
serious health consequences such as giving birth 
to premature infant and it elevates the chances of 
cervical cancer. It is characterized by frothy 
yellowish-green, foul-smelling discharge.7 Aerobic 
vaginitis (AV) is a vaginal infection caused by 
large amounts of commensal aerobic bacteria 
originating from the intestine and it is markedly 
different from bacterial vaginosis.8 AV is 
diagnosed by examining a wet film of vaginal 
discharge under a light microscope, combined 
with clinical manifestations. Generally, vaginitis 
is very common, precisely in low socio-economic 
level developing countries such as Egypt.9  

This study aimed to determine the prevalence 
of bacterial vaginosis, vulvovaginal Candidiasis, 
trichomonal vaginitis and aerobic vaginitis and 
their accompanied signs and symptoms in 
childbearing-age women in Egypt. 

 
Methods 
The study received the approval from the 

Ethics Committee of the Medical Research 
Institute (IORG#: IORG0008812), Alexandria 
University. An informed written consent was 
obtained from participating patients. It was 
conducted in accordance to the Helsinki 
Declaration for studies on human subjects in the 
period between October 2019 and October 2022.  

A total of 1080 vaginal swabs were collected 
from female patients that were referred by 
gynecologists to Microbiology Laboratories for 
diagnosis of vaginal infections over the period of 
three years. All female patients were commonly 
suffering from any of the following symptoms: 
abnormal vaginal discharge, inflammation of the 
vagina and itching, painful intercourse and 
dysuria. Menstruating women or those who had 
received any antifungals or antibiotics in the past 
week or had performed vaginal douching in the 
preceding 24 hours were excluded from the 
study. Women were asked about most commonly 

encountered symptoms with vaginal infections 
like abnormal vaginal discharge, itching, painful 
sexual intercourse and inflammation.  

 
Examination of the vagina 
The vagina of each woman was examined for 

the vaginal discharge characteristics (odor, color, 
and consistency). Whiff test was done using 10 % 
potassium hydroxide (KOH) solution to test for 
the fishy odor.4 Afterwards, a pH paper was 
applied to the lateral wall of the vagina to 
measure vaginal pH. 

 
Sample collection for laboratory tests 
Three dry cotton-tipped swabs were collected 

from vaginal walls while the patients were in the 
bladder lithotomy position. The vaginal swabs 
were then immediately sent to the nearby 
laboratories within approximately 30-40 minutes 
for further testing.  

 
BV diagnosis 
By referring to Amsel’s criteria, a BV positive 

diagnosis was confirmed if 3 of the following 4 
signs were detected: 1) homogenous, thin, gray 
discharge; 2) whiff test positive; 3) pH >4.5 of the 
vaginal secretions; and 4) clue cells were found in 
wet mounts.10,11 

Nugent’s scores12 were applied in which the 
relative abundance of large Gram-positive bacilli 
(lactobacilli), small Gram-variable rods 
(Gardnerella vaginalis), and curved Gram-variable 
rods (Mobiluncus) in Gram-stained vaginal smears 
were estimated by a semiquantitative evaluation 
method. Scores were interpreted as follows: 0–3 = 
normal, 4–6 = intermediate, and ≥7 = BV. 

For detection of Gardnerella vaginalis in BV 
confirmed cases, a diagnostic rapid test was done 
using Liofilchem TM S. l R strips (Liofilchem, 
Italy) in which vaginal swabs were mixed 
thoroughly with 20 drops of the provided diluent 
for 1 minute according to the manufacturer’s 
instructions. This was followed by the removal of 
the swab and immersion of the test strip in the 
diluent for 10-15 minutes. Two purple lines 
indicated a positive test for the presence of 
Gardnerella spp. antigen (one for the control and 
the other for the antigen).  
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Diagnosis of VVC 
Ten percent KOH wet mounts of the vaginal 

discharge were examined for detection of 
budding yeasts or pseudohyphae. This was 
followed by colony identification after cultivation 
of all samples on Sabouraud dextrose agar (SDA) 
and incubation for 48 hours at 37 °C.13 

 
Diagnosis of trichomonal vaginitis  
Saline wet mounts of the vaginal secretions 

were examined for motile pear shaped 
trophozoites of T. vaginalis.14 

 
Identification of aerobic vaginitis 
Wet smears were examined according to 

Donders et al. description criteria15 resulting in 
AV score interpreted as follows (<3 = no AV; 3–4 
= light AV; 5–6 = moderate AV; and >6 = severe 
AV). Mounts were examined for the presence of 
parabasal cells, background flora, leucocytes, and 
toxic leucocytes. Vaginal swabs were streaked on 
Blood agar, MacConkey’s agar and chocolate agar 
and incubated for 24 hours at 37 °C for 
screening of aerobic bacterial vaginitis. Isolated 
bacteria were identified microscopically and 
phenotypically by routine biochemical 
identification tests. 

 
Statistical analysis 
Data were processed using SPSS (version 20, 

IBM Corp. USA). Pearson’s chi square test was 
used to detect relations between categorical 
variables, expressed as p value. All p values below 
0.050 were interpreted to be statistically 
significant. Sensitivity, specificity, positive 
predictive value test and negative predictive value 
test of each criterion was determined 
individually. 

 
Results 
A total of 1080 females were enrolled in the 

study. The demographic characteristics of these 
patients are shown in Table 1. Most of them were 
middle age females (mean age: 30.6 ± 6 years). 
There was no statistically significant association 
between age and type of vaginal infection 
(p=0.130). Married women represented 85.7% of 
patients while divorced or widows were 14.3%, 
with also no significant association with any of 

the vaginal infections (p=0.261). Regarding the 
symptoms, there was a significant correlation 
between abnormal vaginal discharge and 
pregnancy (p=0.041). On the other hand, painful 
sexual intercourse was significantly higher in 
nonpregnant females (p=0.022). Vulvovaginal 
inflammation, itching and redness were 
significantly associated with VVC (p≤0.012).  
 

Table 1. Characteristics of childbearing-aged 
women included in this study (n=1080) 

N (%) Characteristics  

 Age groups 
554 (51.3)  >30 years 
296 (27.4) 30-40 years 
230 (21.3) >40 years 

 Marital Status 

926 (85.7) Married 

154 (14.3) Divorced or widow 

 Pregnancy 
326 (30.2) Pregnant 
754 (69.8) Nonpregnant  

 
BV was the most prevalent single infection 

(43.8%). Distribution of other vaginal infections 
is shown in Table 2.  

Nugent’s score is the gold standard for 
diagnosis of BV. Of the 1080 vaginal swabs 
taken, 761 gave a Nugent’s score >7, providing a 
prevalence rate of 70.5% for BV (either single or 
mixed infection) – Figure 1. Regarding Amsel 
criteria, it was only able to diagnose 53% of BV. 
Therefore, the sensitivity of Amsel criteria was 
73.5%, specificity was 95.9%, positive predictive 
value (PPV) was 97.7% and negative predictive 
value (NPV) was 60.35% (Table 3). 

All Amsel criteria together were detected only 
in 42% of females. The highest reported single 
criteria were homogenous discharge (58.2%), 
fishy odor (whiff test) (43.7%) and the detection 
of clue cells (39.9%). In terms of Nugent’s scores, 
most of the vaginal samples (70.5%) scored >7, 
interpreted as BV, whereas 19.2% scored 4–6 
(intermediate), and 10.3% scored 1–3 (negative 
or normal). 

The rapid diagnostic Liofilchem TM S. l R 
strips tests were used to detect the prevalence of 
Gardnerella vaginalis in BV confirmed cases, that 
were positive by both Nugent’s score and Amsel  
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Table 2. Prevalence of vaginal infections among the study group (n=1080) 
 

 Prevalence N (%) Type of vaginal infection 

 Single infection 

261 (24.2) VVC 

473 (43.8) BV 

5 (0.5) TV 

53 (4.9) AV 

 Mixed infections 
288 (26.6) BV and VVC 

AV – aerobic vaginitis; BV – bacterial vaginosis; VVC – vulvovaginal 
candidiasis; TV – trichomonal vaginitis. 
 

 
Figure 1. Images for bacterial vaginosis. A: shows BV only. B and C show BV+ Candida. Some budding 

yeasts were noted in C. 
 
Table 3. Results of Amsel criteria compared to results of Nugent’s score (Gold standard) in the following 

contingency table (2 x 2) 
 

Total BV negative 
Amsel Criteria 

BV positive 
Amsel Criteria 

 

761 (70.5%) 201 560 Nugent score >7 

319 (29.5%) 306 13 Nugent score <7 

1080 507 (47%) 573 (53%) Total 

   

 
Figure 2. Rapid diagnostic strips for Gardnerella vaginalis. Two purple lines can be seen, one represents 
the control and the other shows a positive result for the presence of Gardnerella vaginalis. 

 
criteria. Out of the 560 cases, this test was done 
to only 100 cases. Gardnerella vaginalis was 
detected in 73% (73/100) of these BV cases 
(Figure 2). The sensitivity of this test was 73%. 

VVC was assessed by both 10% KOH wet 
mounts and detection of colonial growth of 
Candida on SDA. Using the culture as a gold 
standard, the sensitivity of the KOH wet mount 

was found to be 77 % and the specificity was 
96.4%. 

 AV was diagnosed by Donder’s criteria and 
traditional culture methods accompanied by 
biochemical reactions for identification of the 
pathogenic organisms. Upon examining the wet 
smears of the vaginal swabs, 21 (39.6%) samples 
scored 3–4 = light AV; 13 (24.5%) scored 5–6 = 
moderate AV; 19 (35.9%) scored >6 = severe AV. 
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In regard to the bacterial isolates, E. coli 
represented 41.5%, Klebsiella spp. 24.5%, 
Enterococcus spp. 18.8%, Streptococcus spp. 11.4%, 
and Staphylococcus spp. 3.8% of the total AV 
(n=53). Four out of the 6 Streptococcus spp. were 
isolated from vaginal smears of pregnant females.  

 
Discussion 
Proper diagnosis of infectious vaginitis is 

always challenging. In addition to professional 
experience and scientific considerations, selecting 
an appropriate method for laboratory diagnosis 
requires contemplation of complexity, rate of un- 
or mis-interpretable specimens, and the cost. 

However, many alternative diagnostic 
methods have been developed, such as the 
multiplex polymerase chain reaction (PCR) which 
can diagnose many pathogenic organisms 
including atypical bacteria that can cause 
infectious vaginitis. Yet, most of these diagnostic 
tools are very expensive and their specificities and 
sensitivities do not offer an enormous advantage 
over the conventional methods.16 In addition, 
none of these advanced methods have the ability 
to cover all probable infectious agents. Therefore, 
traditional diagnostic methods are the most 
practical and affordable options for diagnosis, 
particularly in developing countries.  

Given these considerations, this study aimed 
to study the prevalence of bacterial vaginosis, 
vulvovaginal candidiasis, trichomonal vaginitis 
and aerobic vaginitis in childbearing-age women 
in Egypt depending on conventional diagnostic 
methods due to limited resources. 

The mean age of women suffering from 
vaginal infections in this study was 30.6 ± 6 years. 
Similar mean age was stated in several other 
studies.9,17-19 Hereby, it is well-recognized that 
vaginal infections are always detected in middle-
aged women in reproductive age.  

Clinical criteria alone always fail to diagnose 
BV because its components are subjective and 
depend on the skills of the clinician and 
equipment availability. Nugent’s score and Amsel 
criteria remain the most reliable tools for BV 
diagnosis. BV showed a high prevalence in this 
study, whether as a single infection (43.8%) or 
mixed with VVC (26.6%). This was followed by 

VVC as a single infection (24.2%). Consistent 
with our results, a study conducted in Yemen 
reported that BV was the most frequent single 
infection and it was followed by VVC.20 An 
Egyptian study as well showed collateral results in 
which BV prevalence was 59.1% and VVC was 
50.2%.18  

Nevertheless, a cross sectional study which 
was carried out in upper Egypt, reported that 
VVC was the most prevalent infection (60.8%) 
while 37.1% were diagnosed with BV.9 This can 
be attributed to variations in subtypes of different 
populations. Moreover, the actual prevalence may 
be higher since not less than 30% of BV patients 
are not diagnosed,21 which may illustrate the 
lower detecting power of Amsel criteria (which 
uses clinical signs which are not standardized) in 
comparison to that of Nugent’s score. 

In this study, the sensitivity of Amsel criteria 
was found to be 73.5% in which we considered 
Nugent’s method as our gold standard. In 
agreement with our results, an Indian study 
found the sensitivity of Amsel criteria to be 
66.67%. This low sensitivity of Amsel’s criteria 
was also reported by Centers of Disease Control 
and Prevention (CDC) in sexually transmitted 
infections treatment guidelines 2021, in which 
they reported the sensitivity and specificity of the 
Amsel criteria to be 37-70% and 94-99%, 
respectively, in comparison to the Nugent score.22 
In spite of the lower sensitivity of Amsel criteria, 
a high specificity was reported for Amsel criteria 
(94.7%) that is in line with the reported values of 
specificity in other studies.17, 23 Our study suggests 
that Amsel criteria may not be very reliable in 
diagnosis of BV.  

Moreover, the rapid test that can detect 
Gardnerella vaginalis cannot be used routinely in 
low-income countries such as Egypt due to its 
high cost. There is a huge demand for a low-cost, 
reliable diagnostic technique that combines 
clinical and microbiological parameters to 
increase sensitivity while maintaining specificity 
for diagnosis of BV.  

Trichomonal vaginitis was the lowest 
prevalent infection among our study group 
(0.5%). This low prevalence was also revealed by 
other studies.9,18,20 This can be explained by the 
low sensitivity of the microscopic examination 
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(44%-68%) in the diagnosis of trichomonal 
vaginitis when compared to culture, as reported 
by CDC sexually transmitted infections 
treatment guideline, 2021.22  

Aerobic vaginitis also showed a low 
prevalence (4.9%). The prevalent bacterial 
isolates detected were E. coli (41.5%), followed by 
Klebsiella spp. and Enterococcus spp. (18.8%). 
These isolates are considered to be part of the 
lower gastrointestinal normal flora, thus can be 
considered as an ascending infection which 
results from bad hygienic practices. Overlapping 
results regarding the grades of aerobic vaginitis 
and the type of isolated bacteria were reported by 
Rumyantseva et al. and Ma Xiaotong et al.19,24 

Professional microbiologists are always 
demanded in order to accurately diagnose aerobic 
vaginitis depending on microscopic examination 
and interpretation of culture plates in order not 
to misdiagnose contaminated vaginal samples as 
aerobic vaginitis. 

The strength of the current study relies on 
the large sample size and the use of simple 
diagnostic tools which can be easily applied in 
resources-limited developing countries. On the 
other hand, its limitations include the use of the 
microscopic examination only for the detection 
trichomonal vaginitis, which in turn revealed very 
low prevalence of this type of infection. 
Moreover, the rapid diagnostic Liofilchem TM S. 
l R strips test was only performed on 100 samples 
due to its high cost. 

 
Conclusions 
The majority of studies indicate that women 

who are at reproductive age are more likely to 
contract vaginal infections, especially bacterial 
vaginosis. BV showed the highest prevalence, 
followed by VVC in this study. Mixed infections 
between BV and VVC were evidently noted, 
therefore good reliable microbiology results are 
always needed for effective treatment. Aerobic 
vaginitis showed low prevalence. Streptococcus spp. 
were mostly isolated from pregnant females. The 
least recognized infectious vaginitis was 
trichomonal vaginitis. The low prevalence of 
Trichomonas vaginalis may be due to the 

dependance on microscopic diagnosis, and thus 
more advanced diagnostic tools are required. 
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