
Introduction

Human immunodeficiency virus (HIV) has been pre-

senting new cases of infections in Brazil. In 2014, the rates

recorded 47% of all new cases counted in Latin America,

and nearly 734,000 people are living with HIV. The preva-

lence in women aged 15-49 years old was 0.4% [1], and

appear to be more easily infected with HIV than men [2].

The predominant mode of transmission is sexual inter-

course, due to diversity in sexual behavior patterns, and

variations in biological and behavioral co-factors [3]. Con-

dom use, anal intercourse, male circumcision, and hor-

monal contraception can implicate in HIV transmission [2];

besides the stage of disease in the HIV infected partner,

treatment with antiretroviral drugs, the presence of another

sexually transmitted infection (STI), and bacterial vaginosis

(BV) may be the most important co-factors [3]. 

BV is a disorder where some microbiological alterations

of vaginal microflora takes place, characterized by de-

creased Lactobacillus sp. and overgrowth of Gardnerella
vaginalis, together with anaerobes and potentially patho-

genic bacteria [4, 5]. BV can be associated with HSV-2,

gonorrhea, syphilis, Trichomonas vaginalis, and HIV in-

fections [6, 7]. The presence of BV and absence of lacto-

bacilli decrease the H

2

O

2

concentration produced by

Lactobacillus sp., which showed to be protective against

HIV and other inflammatory conditions [1, 7]. Further-

more, this disorder can be asymptomatic in approximately

half of the women who develops it [4]. 

Supposedly, there are three different mechanisms for in-

creasing susceptibility to HIV infection in women with BV:

disruption of the vaginal epithelium and subsequent trans-

mission of HIV to subepithelium; number reduction of Lac-
tobacillus species leading to increased pH and reduced

H

2

O

2

concentration [1, 8]; significant and reversible alter-

ations in cervical immune cells and local inflammatory cy-

tokines, influencing local HIV replication [9].

In this study, the appraisal of the vaginal microenviron-

ment (VM) in asymptomatic HIV+ women might con-

tribute to a better prognosis and knowledge about BV. The

aims of the present study was to determine and evaluate the

prevalence of different microorganisms in VM with non-

molecular affordable tests, the phase of the menstrual cycle

in relation to vaginal flora, the counting of CD4

+

cells and

viral load, and the comparison of different diagnostic meth-

ods effectiveness in asymptomatic HIV+ women. 

Materials and Methods

Study population
The transversal case-control observational study was conducted

at Gynecological Disease Prevention Nucleus (NUPREV) of the

Gynecology Department of the Universidade Federal de São

Paulo - UNIFESP/EPM, within the period from October 2008
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through April 2010. Ethics and Research Committee of the Uni-

versidade Federal de São Paulo UNIFESP/EPM under protocol

number 0510/08 approved the study. Written informed consent

was obtained from all participants prior to enrollment.

The authors selected 98 women and the age of patients ranged

from 17-40 years, that were divided into two groups identified as

control or HIV− and case or HIV+. All patients presented no gen-

ital symptoms. The non-inclusion criteria consisted in women dur-

ing the menstrual period, pregnancy and puerperal cycle, non-HIV

immunosuppressing conditions as diabetes mellitus or corticoid

and antibiotic therapy users, sexual intercourse history, and douch-

ing in the last 48 hours. Each group was submitted to a clinical

exam, vaginal fresh wet mount microscopy, bacterioscopy, cul-

ture, and cytology.

Clinical exam
Briefly, the patients were submitted to an anamnesis and they

were conducted to general physical exams, which included gyne-

cological examination using a non-lubricated speculum, expos-

ing the vaginal walls and characterizing the vaginal content related

to color, odor, and appearance, following the Amsel standard

methods. The Whiff test was performed using KOH 10%, fol-

lowing the standard method when necessary. The pH of vaginal

content was measured by color-fixed indicator strips, which was

evaluated and compared through the staining on the pH indicator

with a measurement range from 0 to 14, previously established,

according to manufacturer instructions.

The cervicovaginal swab specimens were collected according

to the standard technique for fresh wet mount microscopy, bacte-

rioscopic exam using Gram staining, aerobic bacteria culture, and

cytology.

All women underwent colposcopy after initial exams. Patients

with colposcopic alterations were forwarded to cervical and/or

vaginal biopsy.

Fresh wet mount microscopy 
Collected cells were initially prepared for fresh wet mount mi-

croscopy by directly spreading cells onto a glass slide, immedi-

ately applying a drop of sodium chloride 0.9%, and covering with

a coverslip. The samples were observed through an optical mi-

croscope and the microorganisms identified. 

Bacterioscopy
The samples collected by sterile swab were spread onto a glass

slide and dried without fixer, and then were forwarded to the Cen-

tral Laboratory of Hospital São Paulo. The slide glasses were

stained by the Gram method, where initially crystal violet dye was

used for one minute, followed by wash. The incubation with lugol

2% lasted one minute and the samples were washed with water.

The discoloration occurred by applying acetone-alcohol 30%  and

washed with water, the samples were incubated in Fuchsin Ziehl,

diluted in water 1:10 for 30 seconds, and finally were washed,

dried, and examined in optical microscope. The assessment was

conducted according to the previously established method in the

Central Laboratory of Hospital São Paulo. 

Culture
The samples for aerobic culture, equally collected by sterile

swab and stored in tubes, were inoculated into chocolate agar

PolyViteX (PVX) plate, blood agar - Columbia CNA agar + 5%

sheep blood plate, and eosin methylene blue (EMB) agar plate.

The samples were incubated in bacteriological incubator for five

to seven days. The conditions of incubation for chocolate agar and

blood agar was 35 ± 2ºC with 5-10% CO

2

, and EMB agar was 35

± 2ºC. When more than one type of bacterial growth was ob-

served, the specimens were isolated for 24 hours, and were then

identified. In aerobic culture some microaerophilic organisms

were highlighted. 

Some plates showed fungal growth, which were separated and

forward to mycological laboratory. The sample for fungal culture

was inoculated into Sabouraud’s glucose agar Difco and Mycosel

agar, and were incubated at 36ºC. The yeast colonies were sepa-

rated from colonies of filamentous fungi. For bacteria, depending

on the morphology, the colonies were selected and the species

identified. As for fungi, the colonies were selected and identified

by phenotype depending on the morphology.

Cytology
Cervicovaginal swab specimens were collected from vaginal

fornix, ectocervix, and endocervix for cytology. The cytological

exams were performed according to the standard technique. Col-

lected cells were initially prepared for conventional cytology by

directly spreading cells onto a glass slide and immediately im-

mersed in ethyl alcohol 95% for fixation. The samples were im-

mersed in ethanol absolute for 30 minutes, followed by alcohol

70% and alcohol 50% for one minute each. After that, the glass

slides were washed with water for one minute, stained with Har-

ris’ hematoxylin solution for one minute, and washed again. The

samples were immersed in alcohol solution 50% /one minute, al-

cohol solution 70%/one minute, ethanol absolute /one minute, and

stained Orange G 6 solution. Three baths were performed with

ethanol absolute for one minute each and followed by Polychrome

solution EA 31 for one minute. Subsequently, the samples received

three baths of ethanol absolute for one minute each one, xylene ,

and ethanol absolute solution (half of each) for one minute and

only xylene for ten minutes. Finally, two drops of synthetic

Canada balsam were placed on the glass slides and the samples

were observed with microscopy.

Statistical analysis
Analyses were performed using SPSS version 16.0. Continu-

ous values are expressed as mean ± standard deviation and ana-

lyzed by the Student t-test or Mann-Whitney U- test, when the

normality was not observed. Categorical variables are presented

as absolute numbers and analyzed by the chi-square test or exact

test of Fisher. Two-sided p-values ≤ 0.05 indicate statistical sig-

nificance.

Results

The analysis included 51 women in the control group

ranging from 17 to 40 years old with a mean age of 29.69

± 7.20 years, and 47 women in the case group ranging from

25 to 40 years old, with a mean of 33.96 ± 3.96 years. The

mean of menarche age was 12.90 ± 1.72 years in the con-

trol group and 12.87 ± 1.83 years in the case group. Mean-

while, the academic level (p = 0.04), contraception (p <

0.001), and type of sexual intercourse (vaginal, oral, oral

and/or vaginal, vaginal and anal) were statistically signifi-

cant (p = 0.04).

Menstrual cycle was valued in both studied groups; in

HIV− women 31.4% were in the first phase, 21.6% were in

the second phase, and 47.1% were in the single phase due

to hormonal contraception use. In HIV+ women, 27.7%

were in the first phase, 61.7% in the second phase, and

10.6% in the single phase. The results were highly signifi-

cant (p < 0.001). 
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The analysis of clinical exam presented 86.3% of HIV−

and 72.3% of HIV+ women with apparently physiological

vaginal discharge. Bacterial vaginosis were detected in

13.7% and 27.7%, respectively. The vaginal pH showed that

45.1% and 34% of control and case patients were < 4.5 and

54.9%, and 66% were > 4.5, respectively.

Fresh wet mount microscopic test presented clue cells
and Doderlein bacilli in more than half the women. The T.
vaginalis, fungus shaped hyphae, intermediate flora that

consists in bacilli and other bacterias (Table 1) were found

in the samples; there was no statistical significance (p =

0.39). The analysis of bacterioscopy by Gram stain showed

the presence of Gram+ cocci, Gram+ bacilli, yeasts, Gram+

and Gram-negative (Gram-) bacilli, and Gram- bacilli; the

outcome was not significant. 

In the cytology of cervicovaginal samples, a high number

of women exhibited Lactobacillus sp., represented by

74.5% of HIV− and 57.4% of HIV+ women. Some mi-

croorganisms, such as T. vaginalis, Gardnerella vaginalis,

cocci, Candida sp., Mobiluncus, and Actinomyces were

found in some samples. Due to the low number found, the

Mobiluncus and Actinomyces were grouped and named

“other”; there was statistical significance (p = 0.05).

Culture of aerobic microorganisms from vaginal specimen

is described in Table 1. When comparing the menstrual cycle

phases and culture of microorganisms in HIV− and HIV+

patients, the coagulase-negative staphylococci highlighted

the high incidence in the single phase in 58.6% of women.
The first phase showed that 51.7% of women had coagulase-

negative staphylococci, and 47.5% in the second phase, fol-

lowed by 20% of Gram-positive (Gram+) bacteria in the

second phase of menstrual cycle, 17% of Doderlein in the

first, and 13.8% in the single phase (p = 0.60). 

The expression of Escherichia coli, Enterococcus sp.,
Candida glabrata, Candida albicans, and Klebsiella pneu-
moniae were low, but 52% of all women presented coagu-
lase-negative staphylococci, 12.2% Doderlein, and 10.2%

Gram+ bacteria (p < 0.001).

Immune status of 47 HIV+ women was evaluated by

means of CD4

+

T cells and viral load quantification; 8.5%

showed values lower than 200 cells/mm

3

featuring acquired

immunodeficiency syndrome (AIDS) (Table 2). There were

no significant differences in the vaginal flora between

groups according to standard method (p = 0.496).

HIV+ women were divided into three subgroups classi-

fied by viral load: viral load lower than 10,000 copies/ml,

viral load between 10,000-50,000 copies/ml, and viral load

Table 2. — Vaginal flora of HIV− women and distribu-
tion according to the counting of CD4+ T cells.
Culture CD4

+

T - lymphocyte title (cells/mm3) p*

< 200 200-500 > 500 Total

N (%) N (%) N (%) N (%)

Staphylococcus
coagulase - 1 (4.0) 12 (48.0) 12 (48.0) 25 (100)

Staphylococcus
aureus 1 (50.0) - 1 (50.0) 2 (100)

Gram+ bacteria 1 (10.0) 4 (40.0) 5 (50.0) 10 (100)

Escherichia coli - - 1 (100) 1 (100)

Enterococcus sp. - 1 (100) - 1 (100)

0.496Streptococcus B - - 2 (100) 2 (100)

Candida glabrata - - 1 (100) 1 (100)

Candida albicans - 1 (100) - 1 (100)

Klebsiella
pneumoniae - - 1 (100) 1 (100)

No growth 1 (33.3) 1 (33.3) 1 (33.3) 3 (100)

Total 4 (8.5) 19 (40.4) 24 (51.1) 47 (100)

*p value determined by chi-square.

Table 1. — Frequency of performed essays in 98 asympto-
matic women with HIV− and HIV+ and microorganisms
detected.
Groups Control HIV+ Total p*

N (%) N (%) N (%)

FRESH EXAM 0.39

Clue Cells 11 (21.6) 12 (25.5) 23 (23.5)

Doderlein 29 (56.9) 24 (51.1) 53 (54.1)

Trichomonas - - 3 (6.4) 3 (3.1)

Hyphae 6 (11.8) 6 (12.8) 12 (12.2)

Intermediate 5 (9.8) 2 (4.3) 7 (7.1)

Total 51 (100) 47 (100) 98 (100)

BACTERIOSCOPY 0.90

Gram+ cocci 13 (25.5) 11 (23.4) 24 (24.5)

Gram+ bacilli 29 (56.9) 24 (51.1) 53 (54.1)

Yeasts 1 (2.0) 2 (4.3) 3 (3.1)

Gram+ and - bacilli 7 (13.7) 9 (19.1) 16 (16.3)

Gram+ bacilli 1 (2.0) 1 (2.1) 2 (2.0)

Total 51 (100) 47 (100) 98 (100)

CYTOLOGY 0.05

Lactobacillus sp. 38 (74.5) 27 (57.4) 65 (66.3)

Trichomonas - - 2 (4.3) 2 (2.0)

Gardnerella 3 (5.9) 8 (17.0) 11 (11.2)

Cocci 8 (15.7) 4 (8.5) 12 (12.2)

Candida 1 (2.0) 5 (10.6) 6 (6.1)

Other 1 (2.0) 1 (2.1) 2 (2.0)

Total 51 (100) 47 (100) 98 (100)

CULTURE 0.001

Staphylococcus coagulase 26 (51.0) 25 (53.2) 51 (52.0)

Staphylococcus aureus 3 (5.9) 2 (4.3) 5 (5.1)

Gram+ bacteria - - 10 (21.3) 10 (10.2)

Escherichia coli 5 (9.8) 1 (2.1) 6 (6.1)

Doderlein 12 (23.5) - - 12 (12.2)

Enterococcus sp. 2 (3.9) 1 (2.1) 3 (3.1)

Streptococcus B - - 2 (4.3) 2 (2.0)

Citrobacter sp. 1 (2.0) - - 1 (1.0)

Candida glabrata 1 (2.0) 1 (2.1) 2 (2.0)

Candida albicans - - 1 (2.1) 1 (1.0)

Klebsiella pneumoniae - - 1 (2.1) 1 (1.0)

No growth 1 (2.0) 3 (6.4) 4 (4.1)

Total 51 (100) 47 (100) 98 (100)

* p value determined by chi-square.
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more than 50,000 copies/ml. The majority exhibited viral

load lower than 10,000 copies/ml, i.e. 87.3% of women;

2.1% showed more than 50,000 viral copies/ml with 515

cells/mm

3

of CD4

+

T cells (p = 0.242). 

In the HIV+ group, 12.8% were not using antiretroviral

drugs, but 87.2% of women were using the therapy and the

vaginal flora showed more diversity, included in these sam-

ples E. coli, Enterococcus sp., S. agalactiae, C. glabrata, C.
albicans, S. aureus, and K. pneumoniae with low incidence.

The higher prevalence was observed for coagulase-nega-
tive staphylococci and Gram+ bacteria. The use of anti-

retroviral drugs did not influence the type of vaginal flora

of HIV+ women (p = 0.619).

The evaluation of sensibility and specificity of diagnos-

tic methods used, such as clinical exam, fresh wet mount

microscopy test, bacterioscopy, and cytology for identifi-

cation of vaginal flora of all asymptomatic women were

compared to culture, which is the gold standard method.

The comparison of sensibility among methods in the con-

trol group was 41.7% to clinical exam, 50% to cytology,

66.7% to fresh wet mount microscopy test, and 75% to bac-

terioscopy. In the case group, 44.4% to clinical exam,

55.6% to bacterioscopy, 77.8% to cytology, and 88.9%

fresh wet mount microscopy test. This proportion of subject

with positive outcome were properly identified by the test.

Moreover, the analysis displayed that the fresh wet mount

microscopy test had 64.1% specificity; the bacterioscopy

had 66.7%. The specificity value was 82.1% to cytology

and 94.9% to clinical exam in HIV− group. The HIV+

group showed higher specificity to clinical exam with

76.3%, followed by cytology with 65.8%. 

After colposcopic examination, 54.9% of all women did

not undergo biopsy. The intraepithelial lesion in cervix

and/or vagina were confirmed by histopathological exam-

ination, and the HIV− and HIV+ groups showed that 11.8%

and 23.4% presented low-grade intraepithelial lesions, re-

spectively. In the high-grade intraepithelial lesions, 7.8%

of HIV− and 6.4% of HIV+ groups were confirmed by

biopsy. Chronic cervicitis was observed in 25.5% of HIV(-

) and 10.6% of HIV(+) women (p = 0.17).

Discussion

The vaginal microenvironment is highly complex, due to

the hormonal cycles, that results in mucosal changes, and to

the multiple sexually transmitted pathogens [10, 11]. 

The absence of symptoms does not characterize the vagi-

nal mucosa as a healthy microenvironment [12, 13]. Dif-

ferent microorganisms might be found in the lower genital

tract, such as intermediate flora and BV [12]. The BV as-

sociated pathogens may activate the metabolic pathways

that influence certain innate and adaptive immune re-

sponses [1, 14]. The present results revealed the presence of

11.2% of G. vaginalis in all samples by cytology. Gopinath

and Iwasaki explained that Gardnerella dominance is not

significantly associated with inflammatory cytokines, indi-

cating that a single genus, even Gardnerella, is not a con-

sistent marker of vaginal inflammation [15].

Levels of estrogen vary depending on the menstrual cycle

phase and contraception use. Among the HIV+ women,

6.4% use hormonal contraception and almost all 61.7%

were in the second phase of menstrual cycle. Estrogen in-

creases the levels of available glycogen in epithelial cells,

which facilitates lactobacilli growth and lactic acid lower-

ing the vaginal pH [13, 15]. Moreover, the comparison be-

tween HIV+ and HIV− women and menstrual cycle seems

to be highly correlated. Wijgert et al. affirmed that menses

are the largest disturbing factor during the menstrual cycle

and might contribute to lactobacilli reduction, therefore

some shifts may occur that favor the appearance of BV as-

sociated bacteria, streptococci or other Gram-positive cocci

[13]. The menstrual cycle phase did not influence in the

composition of vaginal flora in both groups and the preva-

lence was the same in the first and the second phase. 

The pH measured in both groups exhibited that 60.2%

(59) of women were with pH more than 4.5 and 66% (31)

of them were HIV+. Several studies highlighted that pH is

an important characteristic and the pH less than 4.5 may

prevent the transmission of pathogenic bacteria and viruses

including HIV [1, 3, 7, 16]. 

Antiretroviral drugs use, the number of CD4

+

T cells, and

viral load did not involve in the statistically significant dif-

ference of vaginal flora, which was emphasized by the cul-

ture or by other diagnostic methods, including the women

with CD4

+

T cells lower than 200 cells/mm

3 

and featured in

stage 3 of infection by HIV. 

The clinical exam of vaginal content was considered

physiological in 79.6% of all women, the BV was observed

in 20.4% of them, and the prevalence was in the HIV+

women. Regardless of HIV+ or HIV− women, they pre-

sented similar quantity of clue cells, Dordelein bacilli, hy-

phae, and intermediate flora. The features in the

composition of vaginal flora in the fresh wet mount mi-

croscopy did not show large differences, but HIV+ women

had T. vaginalis. The bacterioscopy did not exhibited ex-

pressive differences: the control group presented a little

more Gram+ cocci and Gram+ bacilli than in the case

group. 

In the cytology and aerobic cultures, there were discrep-

ancies statistically significant between the groups. Cervi-

covaginal cytology is used worldwide to observe cervical

and/or vaginal precursor lesions, but the vaginal microflora

were detected and showed statistical significance. A large

diversity of the vaginal microorganisms was observed in

the HIV+ women, besides G. vaginalis, Candida sp. and T.
vaginalis were present in the samples. Viral infections in

women with BV might be asymptomatic; once the women

in both groups resulted with high-grade intraepithelial le-

sion in 17.3% and 7.1% with low-grade, meanwhile more

studies are necessary. 
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The culture is considered the main method used and it

was possible to observe that 18.37% of all asymptomatic

women presented different pathogenic microorganisms

such as S. aureus, E. coli, Enterococcus sp., Beta-hemolytic
streptococci, K. pneumoniae, and Citrobacter sp. The

Dorderlein bacilli were classified in the HIV+ group like

Gram+ bacteria, due to other types of Gram+ bacteria

found in the samples. 

In the comparison between assays, the sensibility was

higher in bacterioscopy in the HIV− women, while the

fresh wet mount microscopy was higher in the HIV+

women. Nevertheless, the specificity was much higher to

clinical exam in control HIV− and case (HIV+) groups, as

well as the positive predictive value to control group

(HIV−) with 71.4%. The positive predictive value to case

(HIV+) was 35% in the cytology. This outcome emphasizes

the idea that the clinical exam is important in the diagnosis

of asymptomatic BV infections [17, 18]. G. vaginalis and

clue cells were confirmed in more than half of the women

with clinical exam. 

Bacterioscopy, fresh wet mount microscopy, and cytol-

ogy did not differ with the cocci classification by subtypes

and an accurate evaluation by the means of culture is nec-

essary to identify the pathogenic one. The implementations

of inexpensive and simple execution exams such as vaginal

pH measure, fresh wet mount microscopy, and perhaps bac-

terioscopy by Gram stain and culture of vaginal content

may select women with susceptibility to acquire infectious

diseases. 

Mirmonsef and Spear, in a review analysis, asserted that

microbiota of the genital tract appear to play an important

role in the HIV epidemic [16], and BV might be an inde-

pendent risk factor for the acquisition of STIs [19-21].

In conclusion, asymptomatic HIV-seronegative and

HIV+ seropositive women resulted with a higher preva-

lence of Doderlein bacilli and coagulase-negative staphy-
lococci in the vaginal content. The G. vaginalis,
Trichomonas sp. and Candida sp. come across as being

more common in HIV+ than HIV− women. The composi-

tion of vaginal microenvironment in both groups did not

seem to suffer the influence of menstrual cycle; CD4+ T

cells and viral load also did not appear to be influenced in

vaginal flora in this restricted group of HIV(+) women.

Clinical exam exhibited less sensibility and higher speci-

ficity in HIV+ woman and the higher sensibility was in the

fresh wet mount microscopic test, while the bacterioscopy

presented lower specificity. It is important to take into ac-

count that the evidences may improve the screening BV in

asymptomatic women with HIV, but more studies are nec-

essary to outline a profile of these women. 

HIV+ women with BV confirmed by exams, even with-

out gynecological symptoms, may present more diversified

vaginal flora when compared to the HIV− women, and pos-

sibly this makes them more prone to pelvic inflammatory

disease, STI, and infertility.
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