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Abstract
Background: Vaginal infections are common problems among women worldwide. In this work
candidal, trichomonal and bacterial causing agents of vaginal infection were differentially diagnosed
and sign and symptoms in infected women were investigated.
Method: 635 symptomatic women with vaginitis referred to gynecology clinics in Chaharmahal
and Bakhtiari Province of Iran in 2017 were included in this work. Causing agents were diagnosed
using microscopy and culture methods. Sign and symptoms including itching, color, pH and odor
of discharges were recorded. KOH test was also performed for samples. Antibiogram test was
performed for all cases of bacterial vaginitis.
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Results: According to culture 31.4%, 63.7% and 4.7% were infected with Gardnerella vaginalis,
Candida spp and Trichomonas vaginalis respectively. 44% of women had itching; in 34% of discharge
the KOH test was positive. Clue cells and WBC were observed in 22% and 56% of specimens
respectively. In bacterial vaginitis cases Metronidazole was the most sensitive and Nalidic acid was
the most resistant antibiotics.
Conclusion: Candida spp. Were the first cause of vaginal infection and according to sign and
symptoms it is not possible to differentiate the causing agents of vaginal infection.
Keywords: Vaginal infections; Symptoms; Gardnerella vaginalis; Candida spp; Trichomonas
vaginalis

Introduction
The genital tract infection is one of the most common problems among women [1]. According
to WHO reports, three candidal, trichomonal and bacterial agents are the main causes of vaginitis
[2]. Bacterial Vaginosis (BV) is the most prevalent vaginal disorder in women of reproductive age
[3]; it is caused mainly by Gardnerella vaginalis [4] which is present in up to 95% of cases of BV [3].
BV is the most common cause of abnormal vaginal discharge among women of reproductive
age and has been implicated as a cause of pelvic inflammatory disease and preterm delivery of low
birth-weight infants [5,6]. It has been shown that all 93 clinical isolates of Gardnerella vaginalis
were susceptible to penicillin, ampicillin, erythromycin, clindamycin, chloramphenicol, and
trimethoprim [7].
Diagnosis has been based on clinical Amsel criteria and direct Gram stain of vaginal secretions.
The molecular technique has the highest predictive value for the diagnosis of BV, with excellent
sensitivity (95%), specificity (99%), and positive (95%) and negative 99% [8].
The other cause of vaginal infection is Trichomonas vaginalis, a common sexually transmitted
protozoal infection, which infect about 180 million women annually worldwide [9]. The third form
of vaginal infection is Candida vaginitis. It has been shown that approximately 75% of sexually
active women suffer at least one episode of Candida vaginitis [10].
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Prevalence of vaginal infection varies in different area and
depending on factors [11-13]. In this investigation vaginal infections
in women referred to gynecology clinics in Chaharmahal and
Bakhtiari Province of Iran in 2017 have been investigated.

Table 1: Itching and discharges in 635 symptomatic women referred to
gynecology clinics in Chaharmahalva Bakhtiari province of Iran in 2017.
Symptoms

Number

Percent

Positive

280

44.1

Negative

355

55.9

Gray

79

12.4

Clear

82

12.9

Itching

Material and Methods
In this descriptive investigation, population studies were
symptomatic women with vaginitis referred to gynecology clinics
in Chaharmahal and Bakhtiari Province of Iran in 2017. For sample
collection, after obtaining written consent from each patient a swab
form vaginal discharge was collected during vaginal examination. The
vaginal specimens were then examined in standard microbiological
analysis including microscopy, culture and antimicrobial
susceptibility testing. A questioner form containing demographic
indices and discharges characterizations also filled for every person.
Discharges were characterized according to appearance, pH, clue
cells and Amine test.

Color of discharges

Appearance of discharges

White

78

12.3

Yellow

396

62.4

Cloudy

535

84.3

Transparent

74

11.6

Foamy

26

4.1

Table 2: Odor and PH of discharges of 635 symptomatic women referred to
gynecology clinics in Chaharmahalva Bakhtiari province of Iran in 2017.
Variable

Colombia agar medium, Sabra dextrose agar and TYSI33 mediums
were used for culturing Gardnerella vaginalis, Candida spp and
Trichomonas vaginalis microorganisms respectively. For microscopic
analysis each vaginal swab was mixed with one drop of isotonic saline
on a microscopic slide. Following covering with a cover slip, the slides
were then observed under light microscope. For gram staining, for
every vaginal swab a slide smear was made and stained with gram
stain. For KOH test, to a sample of vaginal discharge several drops of
10% potassium hydroxide was added. Presence of a strong fishy odor
was considered as positive result. pH of the discharges was estimated
using pH papers indicators.

Result

Number

Percent

Positive

431

67.9

Negative

204

32.1

<4.5

507

79.8

>4.5

128

20.2

Odor

pH

Table 3: Results of microscopy examination and KOH of discharges of 635
symptomatic women referred to gynecology clinics in Chaharmahalva Bakhtiari
province of Iran in 2017.
Trichomonas vaginalis Gardnerella vaginalis

Antibiogram was performed using disc diffusion method.
Microbial suspension was made in sterile normal saline and followed
by estimation of bacterial number (0.5 McFarland method). The
bacteria were then cultured in blood agar culture medium and then
Azitromycin, Ciprofloxacin, Rifampin, Penicilin, Clindamycin,
Erythromycin, Metronidazole and Nalidic acid were added and
incubated at 37 for 48 h. After that the dimension of the rings were
measured using a ruler. Descriptive data have been presented in
tables and Chi square test was used for analysis of the data.

Candida spp

Number

Percent

Number

Percent

Microscopy

11

1.73

98

15.4

Number Percent
512

80.6

Culture

30

4.72

200

31.4

405

63.7

Table 4: Results of microscopy KOH test and WBC and clue cells counts in 635
symptomatic women referred to gynecology clinics in Chaharmahalva Bakhtiari
province of Iran in 2017.
Laboratory tests

Results

Number

Percent

Positive

220

34.6

Negative

415

65.7

Positive

141

22.2

Negative

494

77.8

<5

355

55.9

(KOH test)

Results

Clue cell

In this work 635 women were included in the study from whom
45 cases were under 20 years old and 590 cases (92.9%) were more
than 20 years old. More than 44% of these women had itching and
most of them had unusual discharges. Characterization of discharges
of these women and presence of itching has been summarized in
Table 1. Analysis of data showed that in cases with bacterial vaginitis
the frequency of itching and the number of clue cells and WBC were
significantly greater than non- bacterial vaginitis cases (P<0.001).
Also, in bacterial vaginitis the frequency of Positive KOH test and
presence of yellow discharges was significantly higher in than in cases
of non-bacterial vaginitis (P<0.001).

WBC

results have been summarized in Table 5.

Discussion
In this work characterization of vaginal infections among 635
symptomatic women referred to gynecology clinics in Chaharmahal
and Bakhtiari Province of Iran in 2017 were investigated. According
to the culture results 63.7%, 31.4%, and 4.72% of women were
infected with Candida spp., Gardnerella and Trichomonas vaginalis
respectively.

Discharges of the women were also investigated according to
their odor and pH and the results have been summarized in Table 2.

Different investigation showed that the first, second and third
causes of vaginal infections are bacteria, Candida and trichomonas
respectively [14]. As an example Erminia Casari reported that
Gardnerella vaginalis was the main cause of vaginal infections among
fertile women (26.6%), and the second causes was Candida species
(12.1%) [14]. However, our results showed that Candida spp are the
main cause of vaginal infections. This difference may be due to the
study population in different investigations.

The discharges were then subjected to microscopy, culture
and biochemical tests for diagnosis of causing agents. Results of
microscopy and culture have been summarized in Table 3 and
the results of KOH test and WBC and clue cells counts have been
summarized in Table 4. All 200 samples that were diagnosed as
bacterial vaginitis were subjected to antibiogram tests too and the
Remedy Publications LLC.

Result
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In another work it has been shown that Amikacin (89.6%),
Norfloxacin (75.6%), Ciprofloxacin (66.2%) and Gentamycin (68.4%)
had high levels of susceptibility for treatment of bacterial vaginitis.
Whereas high resistance rates were observed for Amoxicillin (83.3%),
Tetracyclin (65.4%) and Cotrimoxizole (62.7%) [20].

Table 5: Antibiogram of samples with vaginal bacterial in 635 symptomatic
women referred to gynecology clinics in Chaharmahalva Bakhtiari province of
Iran in 2017.
Antibiotic

Result

Number

Percent

Sensitive

79

39.5

Resistant

121

60.5

Sensitive

47

23.5

Resistant

153

76.5

Azitromycin

Ciprofloxacin

Sensitive

39

19.5

Resistant

161

80.5

Sensitive

35

17.5

Resistant

165

82.5

Sensitive

44

22

Resistant

156

78

Sensitive

29

14.5

Resistant

171

85.5

Sensitive

113

56.5

Resistant

87

43.5

Sensitive

15

7.5

Resistant

185

92.5

Conclusion
Results of this work revealed the candida spp are the first causes
of vaginal infection. Vaginal infections with different causing agents
may have similar signs and symptoms and so for effective treatment
differential diagnosis of causing agents using laboratory methods is
recommended.

Rifampin

Penicilin
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