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Studies have shown that not only bacterial vaginosis, but also intermediate vaginal flora has deleterious
effects for women'’s reproductive health. However, literature still lacks information about microbio-
logical and immunological aspects of intermediate flora. Objective: To characterize intermediate flora
regarding levels of Interleukin (IL)-1beta, IL-6, IL-8, tumor necrosis factor-alpha, interleukin 1 receptor
antagonist (IL-1ra), IL-10, sialidase; loads of Gardnerella vaginalis, total bacteria and to verify whether it is
closer related to normal flora or bacterial vaginosis. This cross-sectional study enrolled 526 non-pregnant
reproductive-aged women distributed in 3 groups according to pattern of vaginal flora using Nugent’s
system in normal, intermediate and bacterial vaginosis. Cervicovaginal levels of cytokines, sialidases,
loads of G. vaginalis and total bacteria were assessed by ELISA, conversion of MUAN and quantitative
real-time PCR, respectively. A principal component analysis(PCA) using all measured parameters was
performed to compare the three different types of flora. Results showed that intermediate flora is asso-
ciated with increased cervicovaginal IL-1beta in relation to normal flora(P <0.0001). When compared to
bacterial vaginosis, intermediate flora has higher IL-8 and IL-10 levels(P<0.01). Sialidases were in sig-
nificantly lower levels in normal and intermediate flora than bacterial vaginosis(P <0.0001). Loads of G.
vaginalis and total bacterial differed among all groups(P<0.0001), being highest in bacterial vaginosis.
PCA showed that normal and intermediate flora were closely scattered, while bacterial vaginosis were
grouped separately. Conclusion: Although intermediate flora shows some differences in cytokines, siali-
dases and bacterial loads in relation to normal flora and bacterial vaginosis, when taken together, general
microbiological and immunological pattern pattern of intermediate flora resembles the normal flora.

© 2016 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Normally, Lactobacillus species are the most frequent compo-
nents of the vaginal microbiota (Ravel et al., 2011; Sobel, 2000).
Maintenance of a healthy vaginal flora is crucial for protecting
women against several sexually transmitted infections (STI), such
as those caused by Chlamydia trachomatis, Neisseria gonorrhoeae,
Trichomonas vaginalis and human immunodeficiency virus (HIV)
(Brotman et al.,2012; Martin et al., 1999; Sewankambo et al., 1997;
Weiesenfeld et al., 2003). The most common type of abnormal
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vaginal flora is a polymicrobial entity called bacterial vaginosis
in which the lactobacilli-dominated flora is replaced by an over-
growth of anaerobic bacteria (Spiegel et al., 1980). Mechanisms
by which bacterial vaginosis increases the risk for STI acquisi-
tion and transmission remain poorly understood (Schwebke, 2001;
Sturm-Ramirez et al., 2000), but it was already shown that the high
levels of proinflammatory cytokines and bacterial sialidases found
in this condition contributes for increasing the local vulnerability
for infections (Cauci et al., 2003a; Cherpes et al., 2003). In fact, vagi-
nal non-lactobacilli load of bacteria is positively correlated with
higher levels of interleukin (IL)-1 beta and several strains of the
bacterial vaginosis-associated Gardnerella vaginalis are recognized
as good sialidases-producers (Marconi et al., 2013a; Santiago et al.,
2011).

Bacterial vaginosis can be detected in about 30% of reproduc-
tive aged women, but only half of them report symptoms such as
increased vaginal discharge and unpleasant vaginal odor (Amsel
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etal., 1983; Klebanoff et al., 2004). The high rates of asymptomatic
women with bacterial vaginosis challenges its diagnosis, leaving
an expressive rate of the population in risk for STI acquisition. Cur-
rently, the gold standard for bacterial vaginosis diagnosis is the
Nugent’s scoring system, which is based in the microscopic semi-
quantification of bacterial morphotypes found in Gram-stained
vaginal smears (Nugent et al., 1991). Using this method, vagi-
nal flora can be classified as normal (scores 0-3), intermediate
(scores 4-6) and bacterial vaginosis (scores 7-10). Although this
is considered a good tool for bacterial vaginosis detection, the clin-
ical meaning and importance of intermediate flora for women’s
reproductive health remains a matter of discussion. Intermediate
flora is found in 19.2% to 30.0% of the population and is even less
symptomatic than bacterial vaginosis (Cauci et al., 2002a; Guédou
et al., 2014). Some studies showed that intermediate flora shares
several of bacterial vaginosis risk factors and, more importantly,
it is also associated with vulnerability for HIV (Guédou et al.,
2012). However, little is known about the local microbiological and
immunological aspects of women with intermediate flora and liter-
ature data have been controversial whether it should be considered
as a transitory type of flora between normal and bacterial vaginosis
or a single different entity (Donders, 2007; Srinivasan et al., 2010).

Considering the increasing evidences from the literature around
the deleterious effect of intermediate flora for women’s health and
the few information available regarding the cytokine and sialidase
profile of this condition, the aim of this study was to determine
the cytokine levels of IL-1beta, IL-1ra, IL-6, IL-8, IL-10 and Tumor
Necrosis Factor (TNF)-alpha, as well as sialidase activity, G. vagi-
nalis and total bacterial load in intermediate flora. We also aimed
to verify whether its overall profile is comparable to normal flora
or bacterial vaginosis.

2. Material and methods

From 2010-2013, 783 non pregnant reproductive-aged women
attending in one unit of Primary Health Care in Botucatu for
routine cervical cancer screening were invited to participate of
this cross-sectional study. Women were not eligible if they were
menstruating, reported urinary loss, used antibiotics (30days),
had sexual intercourse (48 h), presented vaginal candidosis or
cytolytic vaginosis, as well as those who tested positive for C. tra-
chomatis and/or N. gonorrhoeae endocervicitis. All subjects were
informed about the study aims and signed a consent form. This
study was approved by the Ethics Committee Board of Botucatu
Medical School, S3ao Paulo State University (Protocol #3629-2010).
Sociodemographic and behavioral data were acquired by applying
a standardized questionnaire.

During the physical exam for routine pap-smear screening, addi-
tional vaginal samples were taken to assess the local pH, 10% KOH
testing and to detect, by microscopy, the presence of Candida sp.
pseudo hyphae, Trichomonas vaginalis and for classifying the vagi-
nal flora according to the Nugent’s scoring system in normal (scores
0-3), intermediate (4-6) and bacterial vaginosis (7-10) (Nugent
et al., 1991). Endocervical samples were also taken for assessing of
C. trachomatis and N. gonorrhoeae status by PCR, according to meth-
ods previously described (Ho et al., 1992; Marconi et al., 2012).
Additionally, cervicovaginal lavages were performed using 3 mL of
a sterile 0.9% NacCl solution and, after allowing contact of the solu-
tion with the vaginal wall, samples were recovered using a plastic
pipette. Cervicovaginal lavages samples were centrifuged at 800x g
for 10 min within 4 h after collection, with pellets and supernatants
stored separately at —80 °C until analysis. We excluded of this study
those women whose vaginal smears were not satisfactory for anal-
ysis (n=24) and those with blood in the cervicovaginal samples
(n=11).

A total of 179 (22.9%) women were tested positive for chla-
mydial endocervicitis, 14 (1.8%) for gonorrhea and 2 (0.3%) for
both infections and therefore were excluded of this study, as well
as those who presented vaginal vulvovaginal candidiasis (n=25,
3.2%) and cytolytic vaginosis (n =2, 0.3%). Therefore, among the 526
women considered eligible for this study, bacterial vaginosis was
detected in 145 (27.6%), while 63 (12.0%) had intermediate flora
and 318 (60.5%) had lactobacilli-dominated vaginal flora. All pellets
and supernatant samples from cervicovaginal lavages from women
with bacterial vaginosis (n =145, 27.6%), intermediate flora (n=63,
12.0%) and 145 (27.6%) out of 318 randomly selected women with
normal flora were subjected to determination of bacterial load and
cytokine and sialidases quantification.

Bacterial DNA was extracted from the pellets of 1 mL of cervico-
vaginal samples using DNEasy Blood &Tissue Kit (Qiagen, Valencia,
CA) with final elution in 100 p.L. Loads in number of copies/mL of
cervicovaginal samples of G. vaginalis and the conserved sequence
of 16S rRNA were determined by quantitative real-time PCR, using
previously described primers (Smits et al., 2004; Zariffard et al.,
2002). Reactions were performed individually in a final volume
of 13 L using Maxima SYBR Green/ROX (Fermentas, St. Leon-Rot,
Germany) in a LineGeneK equipment (Bioer, China), according to
methods described elsewhere (Marconi et al., 2013a).

Interleukin-1beta, IL1-ra, IL-6, IL-8, IL-10 and TNF-alpha levels
were measured in the supernatants by ELISA using Duo Set Kits
(R&D Systems, Minneapolis, MN) of cervicovaginal lavages, accord-
ing to manufacturer’s instructions. All samples were tested in
duplicate and those with values set above the standard curve range
were diluted (1:5 and 1:10) and retested. The minimum detectable
levels in the IL-1beta, IL-1ra IL-6, IL-8 and TNF-alpha assays
were, respectively, 0.1 pg/mL, 775.0ng/mL, 1.3 pg/mL, 7.8 pg/mL,
0.4 pg/mL. Intra and inter-assay variability remained <10.0% for all
cytokines.

Measurement of sialidase activity in the supernatants was per-
formed using the fluorogenic substrate 2-(4-methylumbelliferyl)-
a-D-N-acetylneuraminic acid (MUAN; Sigma-Aldrich, St. Louis,
MO), according to protocol previously described (Marconi et al.,
2013a,b). Comparison of discrete and continuous quantitative
variables among the women with normal vaginal flora, inter-
mediate and bacterial vaginosis was performed, respectively, by
Chi-squared and non-parametric Kruskal Wallis test, followed by
Dunn’s multiple comparison post-test, when group effects were
significant. Bacterial load, cytokine and sialidase levels among
the groups were also compared with Kruskal-Wallis, followed by
Dunn'’s test. Analyses were performed using GraphPad Prism 5.0
software (GraphPad, San Diego, CA) and P<0.05 was considered
as significant. Principal component analysis (PCA) is a tool by
which complex data are converted in simple values (principal com-
ponents), allowing the evaluation of the samples based on the
different variables that they express. We performed this analy-
sis to compare the general profile of normal flora, intermediate
and bacterial vaginosis samples based on the combination of their
cytokine levels, sialidase activity, loads of G. vaginalis and total
bacterial loads. An auto-scaled PCA analysis was performed with
logyo transformed data using MVSP software, version 3.13a (Kovach
Computing Services, Pentraeth, UK). Post-hoc analysis showed a
power test superior to 95%, considering the difference of IL-1beta
among the groups with normal, intermediate flora and bacterial
vaginosis.

3. Results
Sociodemographic, behavioral and gynecologic characteristics

of the women enrolled are shown in Table 1, distributed accord-
ing their pattern of vaginal flora. The three study groups did not
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Table 1

Sociodemographic, behavioral and gynecological characteristics from 353 women whose samples were included in the study analysis, distributed according to their pattern

of vaginal flora.

Variables Normal flora (n=145) Intermediate flora (n=63) Bacterial vaginosis (n=145) P

Age, median (range), years* 32 [15-56]2 33 [18-54]° 31[14-55]2 0.23
Race (self-defined), n/total (%)-[

White 73/106 (68.9)2 39/49 (79.6)2 79/125 (63.2)2 0.11
Nonwhite 33/106 (31.1)? 10/49 (20.4)2 46/125(36.8)?

Marital status, n/total (%)‘[

Single 23/125(18.4)° 10/56 (17.9)° 52/139 (37.4)? <0.001
Married 102/125 (81.6)2 46/56 (82.1)2 87/139 (62.6)°

Years at school, median (range)® 910, 18]* 810, 16]* 910, 28]* 0.74
Remunerated activity, n/total (%)* 72/126 (57.1)? 24/53 (45.3)? 78/138 (56.5)? 0.30
Smoking habit, n/total (%)- 20/128 (15.6)° 7/54 (13.0)° 38/138 (27.5)? 0.02
Sex partners, prior 12 months, n/total (%)(/

Oor1 117/125 (93.6)2 47(53 (88.7)2 124/139 (89.2)? 0.39
2 or more 8/125 (6.4)2 6/53 (11.3) 15/139(10.8)?

Number of vaginal intercourse/week, median (range)* 3[0-7)2 3[0-7)2 2 [0-30]? 0.14
Previous BV¢, n (%)] 21/117 (18.0)° 12/46 (26.1)® 50/123 (40.7)? <0.001
Previous STDY, n (%) 19/114(16.7)2 6/47 (12.8)* 9/123 (7.3 0.08
Consistent condom use, n (%) 10/79 (12.7)2 8/40 (20.0)? 18/130(13.4)? 0.54
Hormonal contraception use, prior 12 months, n/total (%)f 34/98 (34.7)2 11/45(24.4) 32/126 (25.4) 0.27
Parity, n/total (%)~[

0 44/127 (34.7)° 17/53(32.1) 43/138 (30.4)? 0.83
>1 83/127 (65.4)? 36/53 (67.9) 95/138 (68.8)?

Vaginal pH, median (range)* 4.4 (3.5,6.5)° 4.5(4.0,6.5)° 5.0(3.5,7.0¢ <0.001

KOH test, n/total (%)J
Positive or doubtful
Negative

17/123 (13.8)°
106/123 (86.2)?

16/55 (29.1)P
39/55 (70.9)

87/133 (65.4)? <0.001

46/133 (34.6)

“Values followed by the same letter (a,b,c) did not differ statistically.

" Total of women may vary among the categories, as some of the data were unavailable or due to patients refusal to answer.

¢ BV: bacterial vaginosis.
9 STD: sexually transmitted diseases.
£ Kruskal-Wallis test, followed by the Dunn’s multiple comparisons; P <0.05.

Chi-squared test; P<0.05.

differ for major of the variables evaluated, but women who were
single at enrollment (p <0.001), with smoking habit (P=0.02) and
that reported at least one previous episode of bacterial vaginosis
(P<0.001)were more frequent in bacterial vaginosis group. Regard-
ing the clinical findings at time of enrollment, vaginal pH differed
among all groups (P <0.001), with highest values in bacterial vagi-
nosis, followed by intermediate and normal flora. The number of
samples with positive or doubtful result at 10% KOH test was also
more frequent in women with bacterial vaginosis and intermediate
flora when compared to normal (P<0.001).

Results of the comparison of the cytokines levels in the cer-
vicovaginal samples among the three groups showed that for
IL-1beta, levels were significantly higher in women with bac-
terial vaginosis (56.0 pg/mL, 0.0-1950.0) and intermediate flora
(28.7 pg/mL, 0.0-462.4) than in normal flora (7.8 pg/mL, 0.0-286.2)
(Table 2). IL-1ra levels were significantly increased in bacterial
vaginosis (935.6 pg/mL, 775.4-8067.0) when compared to normal
flora(668.5 pg/mL,70.4-4185.0), but notinrelation to intermediate
flora (1008.0 pg/mL, 0.0-3727.0). When evaluating IL-6 levels, this
mediator did not differ between the groups, while IL-8 was signifi-
cantly higher inintermediate flora (441.5 pg/mL, 0.0-2053.0), when
compared to bacterial vaginosis (260.9 pg/mL, 0.0-2220.0), but did
not differ from women with normal vaginal flora (294.3 pg/mL,
0.0-2010.0). Women with intermediate flora also had significantly
increased IL-10 (36.7 pg/mL, 0.0-417.1) when compared with bac-
terial vaginosis (0.0 pg/mL, 0.0-62.3), but not in relation to normal

flora (0.0 pg/mL, 0.0-508.2). In fact, bacterial vaginosis had signif-
icantly lower IL-10 levels even when compared to normal flora.
Levels of TNF-alpha did not differ among the groups.

Sialidase activity was detected in 83 (57.2%) samples from
women with bacterial vaginosis, while only in 8 (12.7%) women
with intermediate flora and 4 (2.8%) with normal flora. Levels of
sialidase measured in the cervicovaginal samples from women
with bacterial vaginosis (4.6 ng/mL, 0.0-576.4) were superior to
those from intermediate (0.0 ng/mL, 0.0-0.04) and normal flora
(0.0 ng/mL,0.0-5.2),(P<0.001), while intermediate flora had statis-
tically the same sialidase levels than normal flora (Table 2). Results
on the analyses of the quantitative PCR for G. vaginalis and the con-
served sequence of 16S rRNA, to assess the total bacterial load,
showed statistical difference between all the groups (Table 2). Bac-
terial loads were higher in the group of women with bacterial
vaginosis, followed by intermediate and normal vaginal flora.

A PCA was performed to evaluate the distribution of normal
flora, intermediate flora and bacterial vaginosis samples according
to the parameters measured. As observed in Fig. 1, samples were
distributed in two groups, the one on the left side shows a predomi-
nance of the intermediate and normal vaginal flora, while the other
is predominately constituted by bacterial vaginosis samples. It can
be noticed a clear overlap of normal and intermediate samples in
the left side of the figure.
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Table 2

39

Bacterial vaginosis-associated bacteria and total bacterial load in women with normal flora, intermediate flora and bacterial vaginosis. Number of positive cases for each

species (N) and median bacterial load (number of copies/mL) in the vaginal samples.

Parameters Normal Intermediate Bacterial vaginosis P
IL-1beta (pg/mL) 7.8 (0.0-286.2)° 28.7 (0.0-462.4)? 56.0 (0.0-1950.0) <0.0001
IL-1ra (ng/mL) 668.5 (70.4-4185.0)° 1008.0 (0.0-3727.0)> 935.6 (775.4-8067.0) 0.02
IL-6 (pg/mL) 0.0 (0.0-195.6)? 0.0 (0.0-205.4) 0.0 (0.0-324.4) 0.66
IL-8 (pg/mL) 294.3 (0.0-2010.0) 441.5 (0.0-2053.0)2 260.9 (0.0-2220.0) 0.01
IL-10 (pg/mL) 0.0 (0.0-508.2)? 36.7 (0.0-417.1) 0.0 (0.0-62.3)° <0.0001
TNF-alpha (pg/mL) 0.0 (0.0-80.1) 0.0 (0.0-1489.0) 0.0 (0.0-657.9) 0.67
Sialidase (ng/mL) 0.0 (0.0-5.2)° 0.0 (0.0-0.04)° 4.6 (0.0-576.4)2 <0.0001
16S rRNA (nr of copies/mL) 10° [103-107]¢ 108 [105-10°]° 101°[108-10'1]? <0.0001
Gardnerella vaginalis (nr of copies/mL) 0[0-107]¢ 102[0-108]> 106 [0-108]2 <0.0001
" Values followed by the same letter did not differ statistically.
™ Kruskal Wallis test; Dunn’s multiple comparison test; P<0.05.
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Fig. 1. Scatter plots of the principal component analysis (PCA) case scores parameters of women with bacterial vaginosis, intermediate and normal vaginal flora. The values
presented on the ordinate and abscissa axes represent the largest amount of variation in the data set.

4. Discussion

This study is the first full description of the cervicovaginal pro-
file of cytokines and bacterial sialidases levels, as well as the G.
vaginalis and total bacterial load according to the pattern of vaginal
flora, based on the most widely accepted method for flora classi-
fication proposed by Nugent at al., in normal, intermediate flora
and bacterial vaginosis (Nugent et al., 1991). The inclusion crite-
ria of women in this study were very strict to assure that none of
the samples had any concurrent infection that could interfere in
the immunological and bacterial parameters measured. The anal-
yses of the sociodemographic characteristics in the current study
showed that some of the variables commonly associated with bac-
terial vaginosis, such as age and ethnicity, were not associated with
the type of vaginal flora (Koumans et al., 2007; Ness et al., 2003).
This inconstancy in the findings might be explained by the fact that
we only included women in reproductive age and that Brazilian
population is particularly composed by admixed ethnicities (Manta
etal., 2013).

On the other hand, the present data are in agreement with the
literature, as women who reported being single at time of enroll-
ment, had smoking habit and with at least one previous episode
of bacterial vaginosis were more likely to present bacterial vagi-
nosis (Smart et al., 2004; Jones et al., 2007; Guédou et al., 2013).
We are aware that smoking status can influence vaginal cytokine
levels and this might have produced some biased results in the
current study (Beigi et al., 2007). As expected, bacterial vaginosis
women had significant higher vaginal pH and were more likely to
have positive KOH test, both well-recognized markers of bacterial
vaginosis (Amsel et al., 1983). Although women with intermedi-
ate flora also had significantly increased pH and positivity at KOH

test, clinical diagnosis of this condition using these parameters and
symptomatology is not sufficiently accurate (Gondo et al., 2011).

In agreement with the literature, the cervicovaginal levels of
IL-1beta in both, intermediate flora and bacterial vaginosis, were
increased in relation to normal vaginal flora (Basso et al., 2005;
Cauci et al., 2003b; Marconi et al., 2013a,b,). As increased cervicov-
aginal levels of IL-1beta were already associated with pregnancy
complications, such as abortion and premature birth (Mattsy-
Baltzer et al., 1998), and also with increased risk for STI acquisition
(Sturm-Ramirez et al., 2000), it can be hypothesized that women
with bacterial vaginosis and intermediate flora are at same risk
for the deleterious effects of high levels of IL-1beta. Regarding
the IL-6 levels measured in this population, no difference could
be observed among the groups. Although, as recently described
by Donders et al. (2002), IL-6 levels may be elevated in aerobic
vaginitis, several studies have failed in demonstrating IL-6 produc-
tion induced by bacterial vaginosis (Hedges et al., 2006; Marconi
et al., 2013b; Weissenbacher et al., 2010). Reinforcing these find-
ings, Nikolaitchouk et al. (2008) did not find correlation between
the number of bacterial vaginosis-associated bacteria with IL-6 lev-
els. However, recent study that used a more sensitive method for
cytokine quantification in vaginal samples showed that IL-6 is actu-
ally increased in bacterial vaginosis (Spear et al., 2011). We might
have failed in showing this difference, as the commercial assay used
was only able to detect presence of IL-6 in 34% of the samples (data
not shown).

Still in relation to the inflammatory response, the pattern of
cervicovaginal levels of IL-8 is controversial. Some studies have
shown this chemokine is significantly increased in bacterial vagi-
nosis (Hedges et al., 2006; Marconi et al., 2014), while other
authors have failed in demonstrating such association (Cauci et al.,
2003b; Marconi et al., 2013a,b). Actually, IL-8 is a potent neutrophil
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chemotactic factor and, as bacterial vaginosis is not associated
with increases in neutrophil counts, IL-8 levels are expected to be
unchanged in this condition (Cauci et al., 2002b). Hereby we were
able to show that intermediate flora is associated with increased IL-
8 when compared to bacterial vaginosis, but unchanged in relation
to normal flora. This finding suggests that, in fact, IL-8 may present
some differences in the bacterial composition in relation to nor-
mal and bacterial vaginosis flora. Supporting this evidence, it was
already demonstrated that the quantity of the different bacterial
species found in vaginal flora correlates differently with local lev-
els of IL-8 (Nikolaitchouk et al., 2008). Additionally, it was recently
demonstrated by our group that aerobic vaginitis, an entity that also
differs from bacterial vaginosis in terms of bacterial composition,
increases the local levels of IL-8 (Marconi et al., 2013b). Although
it was known that IL-8 levels correlate negatively with quantity of
lactobacilli (Spear et al., 2008), it is still not well established the
exact deleterious effects of increased vaginal IL-8 levels. However,
it was recently shown that in HIV-positive women, vaginal IL-8 lev-
els correlate positively with HIV RNA concentrations (Mitchell et al.,
2011), providing evidence that women with intermediate flora may
present increased HIV shedding and potentially increased risk of
transmission.

The proinflammatory cytokine TNF-alpha is normally found in
low and unchanged levels in the lower genital tract from women
with normal and altered vaginal flora (Marconi et al., 2013a,b;
Mattsy-Baltzer et al., 1998), as supported by the current study that
showed same TNF-alpha levels also in intermediate flora. On the
other hand, there are few data available regarding the cervico-
vaginal levels of the anti-inflammatory cytokine IL-10 and they
show no difference between bacterial vaginosis and normal flora
(Weissenbacher et al., 2010). This study is consistent with this
observation thatindeed normal and bacterial vaginosis groups have
same IL-10 levels, but it also shows that women with intermedi-
ate flora have increased IL-10. It is well established that bacterial
lipopolysaccharide induces an initial burst of proinflammatory
cytokine and release by several inflammatory cells. This event is
followed by increased IL-10 production for down-regulating the
inflammatory response. Therefore, the high IL-10 level in interme-
diate flora points out an amplified inflammatory response found in
this type of flora, differently to what is observed in bacterial vagi-
nosis, condition well-known by the absence of inflammatory cell
infiltrate (Caucietal., 2003b). When evaluating IL-1ra, another anti-
inflammatory cytokine, it was observed increases only in women
with bacterial vaginosis when compared to those with normal flora.
The role of IL-1ra is to modulate the proinflammatory activity of IL-
1beta and, in agreement with the current findings, it was already
demonstrated that cervicovaginal loads of G. vaginalis correlates
with local levels of this cytokine (Genc et al., 2004).

Regarding the microbial composition of the vaginal flora, it was
already demonstrated that bacterial vaginosis is associated with
increase in bacterial diversity and quantity (Nikolaitchouk et al.,
2008; Ravel et al., 2011; Spiegel et al., 1980). Corroborating with
this previous knowledge, it is hereby demonstrated that total bac-
terial load is different among all flora types, pointing out that
intermediate flora has increased bacterial load when compared
to women with normal flora. Similar results were found in rela-
tion to the sialidase-producer species, G. vaginalis. Despite women
with intermediate flora show higher loads of G. vaginalis when
compared to normal flora, no difference in sialidases levels were
observed between this two flora types. It was demonstrated by
Cauci et al. (2002a) that intermediate flora has increased sialidase
levels in relation to normal flora, which differs from our study. This
discrepancy in the findings might be due to the fact that these
authors evaluated only pregnant women, while it was recently
demonstrated that pregnant women present increased instability
of vaginal microbiota when compared to nonpregnants (Romero

et al.,, 2014). In fact, the finding of increased sialidase levels in bac-
terial vaginosis is supported by other studies (Cauci et al., 2002b;
Marconi et al., 2013a) and reinforces the immunologic impairment
that may be present in the lower genital tract of women with this
condition (Lewis et al., 2012).

The microbiological and immunological parameters were com-
bined for an evaluation using PCA and showed that the general
patterns of normal and intermediate flora are similar, while sam-
ples from women with bacterial vaginosis tend to form a distinct
group. However, our data provide evidence that intermediate flora
should not be overlooked, as it is associated with changes in spe-
cific parameters the vaginal milieu, which could bring adverse
consequences for women’s reproductive health. Moreover, Nugent
category of intermediate flora fails to identify those women at
increased risk for these deleterious effects associated to these
parameters, as PCA analysis shows no difference between this con-
dition and normal flora (Cherpes et al., 2003; Mitchell et al., 2011;
Sturm-Ramirez et al., 2000).

Considering that recent studies have been consistent in demon-
strating that vaginal flora is highly dynamic over time (Lambert
et al., 2013; Ravel et al., 2013), further longitudinal studies should
be conducted to evaluate the hypothesis that intermediate flora
do not bring any serious consequences when detected, whereas
this scenario changes if this condition persists for longer periods
of time. In this case, such women would be at risk for the severe
consequences already associated with this type of flora.
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