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Abstract

Introduction. Bacterial vaginosis is polymicrobial,
primarily anaerobic infection, previously called non-
specific vaginitis or vaginitis accompanied by Gardne-
rella vaginallis. It is a result of an imbalance between
different types of bacteria in the vagina. The aim of the
study was to determine the association between bacte-
rial vaginosis and squamous intraepithelial lesions of
the uterine cervix.

Methods. This cross-sectional study was conducted in
a series of 338 sexually active women with cytological-
lly diagnosed squamous intraepithelial lesion of the
uterine cervix at the University Clinic of Gynecology
and Obstetrics in Skopje in the period from October
2014 to October 2015. The age of the patients ranged
from 20 to 59 years (35£10.49). All women underwent
cervical biopsy with endocervical curettage for histo-
pathological analysis and cervical biopsy for detection
and HPV typing. Criteria for diagnosis of bacterial vagi-
nosis was the presence of >20% clue cells of ePapa-
nicolaou smear.

Results. Bacterial vaginosis was detected in 19.5%
(66/338) of the examined women. The most affected
was the young population under the age of 30 years.
The results showed an association between bacterial
vaginosis and squamous intraepithelial lesions of the
uterine cervix (p=0.032). There was no association bet-
ween bacterial vaginosis and the grade of lesion of
the uterine cervix (p=0.118), nor with HPV infection
(p=0.570). But, however an association was found
between HPV infection and squamous intraepithelial
lesions of the uterine cervix (p=0.001).

Conclusion. The most common risk factor for squa-
mous intraepithelial lesions of the uterine cervix are
persistent high-risk HPV infections. Bacterial vaginosis
is the most common co-infection.
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AncTpakTt

Bogen. bakreprckaTa BarnHO3a € OJMMUAKPOOHA,
NpUMapHO aHaepoOHa MH(PEKIIHja, IPETXOTHO Hape-
YyeHa HecleUU(pUUeH BarMHUTHC, WU BarduHUTHC
npupapyxkeH co Gardnerella Vaginallis. [Tocnepuua
€ Ha HapyllleHa paMHOTeXka Mel'y pa3lIudHi THIO-
BU GakTepun BO BarmHaTa. LlenTta Ha cTynmjaTa e
ce ofpeflyBame Ha IOBp3aHOCTa Mely GaKTepuc-
KaTa BarnHO3a M CKBAMO3HUTE MHTPACIHUTEITHNUTE
JIe3UH Ha TPJIOTO Ha MaTKara.

Meromu. Ctynuja Ha nipecek (cross-sectional study),
CrpoBefieHa Bp3 ceprja off 338 ceKcyaHO aKTHBHU
>KEHM CO IIUTOJIOLIKM HAOJ Ha CKBaMO3HAa MHTpa-
enmuTelHa Jie3rja Ha TPJIOTO Ha MaTKaTa, Ha Y HHU-
BEp3UTETCKaTa KIWHUKA 32 THHEKOJIOTHja M aKy-
mepctBo Bo Ckorje, BO NEPUOAOT Off OKTOMBPH
2013 roguna, o okToMBpu 2014 roguHa, Ha BO3pacT
on 20 no 59 ropunn (35+10,49). Kaj cute nanmeHTKI
€ HallpaBeHa liepBHKaJIHa OUOIICHja CO eHfIoLep-
BUKaJIHAa KMpPETaxKa 3a XUCTONATOJIOIIKA AHAIN3a
U LiepBUKaHa Ouorichja 3a fetekuyja u 3a XI1B Tu-
m3angja. Kpurepuym 3a mocraByBame JUjarHos3a
Ha 0aKTepuCcKa BarMHO3a € MpUCyCcTBOTO Ha >20%
"maTokazHn" (clue) knetku Ha [TanaHWKONAy TECTOT.
Pe3ynrarn. bakTepucka BaruHo3a [eTEKTUpaHa
Kaj 19,5% (66/338) om ucnuranute xxenn. Hajadek-
THpaHa € MJIaflaTa MomyJanyja Ha Bo3pacT nop 30
roguHu. Pe3ynTature mokaxkaa aconujanygja mery
OakTeprcKkaTa BarmHO3a 1 CKBAMO3HHTE MHTPAETIH-
TeJIHUTE JIE3UN Ha TPioTo Ha MaTkaTta (p=0,032).
He e nHajaena moBp3aHOCT Ha GakTepucKkaTa Baru-
HO3a CO CTEIIEHOT Ha Jie3uja Ha IpJIOTO Ha MaTKaTa
(m=0,118), rury mak, co XI1B uncekimjaTa (1=0,570).
JerexTupana e acouujauuja mefy XIIB unpex-
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HI/IjaTa U CKBAMO3HUTEC MHTPACHUTECIIHUTE JIE3UU
Ha rpaoTo Ha matkaTta (p=0,001).

3aknyqdok. HajuecT pusuk ¢axktop 3a mojaBa Ha
CKBAaMO3HUTE MHTPACIIUTEIHATE JIC3UM Ha TPIIOTO
Ha MaTKaTa ce MEP3UCTCHTHATE BICOKO-PA3MYHI
XTI1IB unceknun. bakrepruckata BaruHo3a € Haj-
yecTa KOMH(EKIHja.

Knyuynu 36opoBu: OakTepucka BaruHo3a, MHTpa-
E€TUTEJTHU JI€3WH, "TIATOKA3H! " KIIETKH, XyMaH
anuioMa BUpyc

Introduction

Bacterial vaginosis is the most common vaginal syn-
drome in a woman's reproductive period. Cervical
cytological abnormalities are found more in women
with abnormal vaginal flora, which suggests a possible
association between bacterial vaginosis and squamous
intraepithelial lesions of the uterine cervix [1,2].
Bacterial vaginosis is polymicrobial, primarily anaero-
bic infection, previously called nonspecific vaginitis
or vaginitis accompanied by Gardnerella vaginalis. It
is a result of an imbalance between different types of
bacteria in the vagina. Instead of the normal predo-
minance of Lactobacillus, different types of microor-
ganisms can be found in the vagina, such as: Gardne-
rella vaginalis, Mycoplasma hominis, Ureoplasma ure-
alyticum, Peptostreptococcus, Mobiluncus species, Pre-
votella species and Bacteroides [3,4].

Risk factors that may be associated with bacterial
vaginosis are: smoking, use of intrauterine device,
frequent vaginal discharge, promiscuity and early first
intercourse [5].

Bacterial vaginosis can be associated with some sexually
transmitted infections, such as infection with Chlamy-
dia trachomatis, Neisseria gonorrhoeae, with the Hu-
man Immunodeficiency Virus and Human papilloma
virus [6-8].

The diagnosis of bacterial vaginosis can be established
by using Nugen’s scoring system, Amsel’s clinical cri-
teria, modified Amsel’s criteria, microbiological criteria
or by the presence of clue cells of the Papanicolaou
(PAP) smear [9,10].

The diagnosis of bacterial vaginosis only by the pre-
sence of clue cells in a wet sample or the presence of
>20 clue cells of the PAP smear as inclusion criteria
is an accurate method and a good predictor of bac-
terial vaginosis [11].

Clue cells are cells of the vaginal epithelium overla-
pping with Gardnerella and other microorganisms, which
look like to be sprinkled with powdered sugar [12].
Previous studies that investigated the association bet-
ween bacterial vaginosis and squamous intraepithe-
lial lesions of the uterine cervix have provided con-
flicting results and different conclusions; from the

existence of a strong association [13] to the lack of
association between bacterial vaginosis and squamous
intraepithelial lesions of the cervix [14].

The aims of the study were: to determine the pre-
valence of bacterial vaginosis, to determine the most
affected age group of patients, to determine the asso-
ciation between bacterial vaginosis and HPV infection,
to determine the association between bacterial vagino-
sis and squamous intraepithelial lesions of the uterine
cervix and the grade of the lesion and to determine the
association between HPV infection and squamous
intraepithelial lesions of the cervix.

Material and methods

This was a cross-sectional study conducted in a series
of 338 sexually active women with cytological diagno-
sed squamous intraepithelial lesion of the uterine cer-
vix at the University Clinic of Gynecology and Obstet-
rics in Skopje in the period from October 2014 to Oc-
tober 2015. The age of the patients was between 20
and 59(35+£10.49). All women underwent cervical
biopsy with endocervical curettage for histopatholo-
gical analysis and cervical biopsy for detection and
HPV typing. Criteria for diagnosis of bacterial vagi-
nosis was the presence of >20% clue cells of the
Papanicolaou smear.

From a total of 350 women with cytological diagno-
sed squamous intraepithelial lesion of the uterine cer-
vix, 12 were with histopathological finding of invasive
squamous cell carcinoma of the uterine cervix.

Criteria of inclusion

The study included 338 sexually active women with
squamous intraepithelial lesion of the uterine cervix
of the PAP smear.

Criteria of exclusion

The study did not include: pregnant women, women
with previous surgery of the uterine cervix (cervical
conization, carbon dioxide laser vaporization), women
receiving antibiotic therapy and women with histopa-
thological diagnosis of invasive squamous cell carci-
noma of the uterine cervix.

Methods of examination

All 350 women underwent cervical biopsy with endo-
cervical curetage for histopathological analysis and
cervical biopsy for detection and HPV typing.

All samples for cytology were taken using Thin Prep
PAP smear cytology and were analyzed in the Labo-
ratory of the University Clinic of Gynecology and
Obstetrics in Skopje by a doctor-cytopathologist. Cyto-
logical results were classified according to the revised
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Bethesda classification [15,16], such as: Atypical Squa-
mous Cells of Undetermined Significance-ASC-US,
Atypical Squamous Cells cannot exclude HSIL-ASC-
H, Low-grade Squamous Intraepithelial Lesion-LSIL
(productive HPV infection, Cervical Intraepithelial Ne-
oplasia grade 1-CIN1), High-grade Squamous Intraepi-
thelial Lesion-HSIL (CIN2, CIN3, CIS) and invasive
squamous cell carcinoma.

Criterion for diagnosis of bacterial vaginosis was the
finding of >20% clue cells in the visual field of the
PAP smear under an optical microscope at 1000 ti-
mes magnification.

The first step in PAP testing was taking and collec-
ting the cytological material. The material for cytolo-
gical analysis was taken with a special "blue" cyto
brush, which simultaneously collects material from
exocervix and endocervix. It was collected in special
plastic collectors for Thin Prep PAP smear (Hologic,
USA), containing 20 ml PreservCyt solution. The
name of the woman and outpatient’s number were
written on each collector.

The second step was preparation of a microscopic
slide in three stages: making smear, smear fixing and
coloring the smear.

The third step of the PAP test was examination of the
slides under an optical microscope (Olympus BH-2,
USA). The microscopic examination was done with 100
times magnification of the lens and 10-fold increase
in the microscope eyepiece. Criterion for diagnosis of
bacterial vaginosis was the finding of >20% clue
cells in the visual field of the slide of the PAP smear.
Samples for histopathological analysis were taken to
the University Clinic of Gynecology and Obstetrics
in Skopje and were analyzed at the University Clinic
of Radiotherapy and Oncology in Skopje, at the De-
partment of Histopathology and Clinical Cytology by
an experienced expert in pathohistology. According to
morphology of the bioptic samples, the cervical fin-
dings were characterized as: normal finding (non-
specific cervicitis), Low-Grade Squamous Intraepithet-
lial Lesion-LGSIL (Flat condyloma, cervicitis chronic
virosa, mild dysplasia), High-Grade Squamous Intra-
epithelial Lesion-HGSIL (moderate dysplasia, severe
dysplasia, carcinoma in situ) and invasive squamous
cell carcinoma.

The analysis of the samples from the cervical biopsy,
detection and HPV typing were made at the
University Clinic of Gynecology and Obstetrics in
Skopje, in the Laboratory for HPV typing.

The first step in HPV testing was the isolation of DNA
from the collected cells of the cervical biopsies.

The second step was detection of HPV DNA using
multiplex polymerase chain reaction (PCR).

The third step was genotyping using the reverse
hybridization. It is a method that is based on the
hybridization of specific DNA probes that are immo-

bilized on nitrocellulose or nylon tapes.
Statistical Methods

Data were analyzed by a specific software for data-
bases (Excel). Statistical analysis of the established
statistical series was made with the statistical
program SPSS, version 12.0.

The structure of numerical signs was analyzed by
determining the measures of central tendency (arith-
metical mean) and measures of dispersion (standard
deviation).

Analysis of the relationship (the existence of
association) between two sets of attribute variables
was performed using the Chi-square test.

Statistical significance was defined as a p value <0.05.

Results

Of the 338 examined patients aged from 20 to 59
years (35£10.49) 144(42.6%) were aged 20-29 years,
92(27.2%) 30-39 years, 60(17.8%) 40-49 years and
42(12.4%) were aged 50-59 years (Table 1).

Table 1. Distribution of patients according to

age groups
Age group Number %
20-29 144 42.6
30-39 92 272
40-49 60 17.8
50-59 42 124
Total 338 100

Of the total of 338 patients, bacterial vaginosis was
found in 66 (19.5%) patients.

The frequency of bacterial vaginosis according to age
group in 66 patients is shown in Figure 1.

50% - 48,5%
b 40% -
E 27,3%

30% - _
5t
¥ ]
c g 20% - 15,1%
4 - . 9,1%
g gk | H 1

I 1 1
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20-29 30-39 40-49 50-59
(n=32) (n=18) (n=10) (n=6)
Age groups

Fig. 1. Frequency of bacterial vaginosis according to age
group in 66 patients

The association between bacterial vaginosis and HPV
infection is shown in Table 2.
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Table 2. Association between bacterial vaginosis and
HPV infection

Bacterial vaginosis

Present Absent

n (%) n (%)

.§ ii?? 47‘ (18.8) 203 (81.2)
72 ﬁfgsgm ; 216) 69 (784)
N N (O N )

Of the total of 338 patients, 47(13.9%) were found to
have bacterial vaginosis and HPV infection at the same
time. Of the 250 HPV DNA positive patients, bacterial
vaginosis was present in 47(18.8%) patients, and ab-
sence of bacterial vaginosis was observed in 203
(81.2%) of the HPV DNA positive patients.

The data analysis showed no association between bac-
terial vaginosis and HPV infection (chi-square test=
0.323, p=0.570, p>0.05).

Table 3. Prevalence of HPV DNA genotypes in 47
women with bacterial vaginosis

HPVDNA  Type of Bacterial
. . vaginosis total
genotype infection (n=47)
n %
16 single 17 (36.2)
mixed 13 (6.4)
18 single 5 (10.7)
mixed 1 2.1
31 single 12 (25.5)
mixed 1 2.1
33 single 1 2.1
mixed 0 0)
45 single 1 2.1)
mixed 1 2.1
52 single 0 0)
mixed 1 2.1
6 single 2 4.3)
mixed 2 4.3

Distribution of bacterial vaginosis compared to his-
topathological diagnosis is shown in Table 4.

Table 4. Distribution of bacterial vaginosis compared to

histopathological diagnosis

Bacterial Vaginosis

Present Absent
n (%) n (%)
Squamous
§  intracpithelial 58 (220) 206  (78.0)
& o lesion
<2 n=264
= £ .
= Normal findin
= X g
52 74 8 (10.8) 66 (89.2)
2 1
.2 Tota
T 0= 338 66 (19.5) 272 (80.5)

Of the total of 338 patients, bacterial vaginosis was
found in 66(19.5%) patients. Of these 58(22.0%) were
with histopathological finding of squamous intraepithe-
lial lesion of the uterine cervix, and 8 with normal his-
topathological finding.

Data analysis showed an association between bacterial

vaginosis and intraepithelial lesions of the uterine cer-
vix (chi-square test=4.580, p=0.032, p<0.05).
Distribution of bacterial vaginosis in correlation with
the grade of squamous intraepithelial lesion of the ute-
rine cervix is shown in Table 5.

Of the total of 124 patients with histopathological fin-

Table S. Distribution of bacterial vaginosis in correlation with
the grade of squamous intraepithelial lesion of the cervix

Bacterial Vaginosis

Present Absent
n (%) n (%)

- Low grade
2_ SIL 22 7.7 102 (82.3)
ES n=124

L .
2. £ = High grade

= <
< & SIL 36 (25.7) 104 (74.3)
o £~ n=140
=] -
& S Total
5 =264 58 (22.0) 206 (78.0)
SIL-squamous intraepithelial lesion

ding of low-grade squamous intraepithelial lesions of

the uterine cervix, bacterial vaginosis was found in
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22(17.7%) patients, while of 140 patients with histo-
pathological diagnosis of high-grade squamous intra-
epithelial lesion of the uterine cervix, bacterial vagi-
nosis was found in 36 (25.7%) patients.

The data analysis showed no association between the
presence of bacterial vaginosis and the grade of cervical
lesion (chi-square test=2.438, p=0.118, p>0.05).

The distribution of the findings of HPV testing compa-
red to histopathology findings is summarized in Table 6.

After the HPV testing, from the total of 338 patients
250(74.0%) were HPV DNA positive, while 88(26.0%)
were HPV DNA negative. In patients with squamous

Table 6. Distribution of findings of HPV testing compared to

histopathological diagnosis

HPYV testing
HPV DNA HPV DNA
positive negative
n (%) n (%)
Squamous

= intraepithelia 215 (81.4) 49 (18.6)
K] I lesion ’ ’
22 n=204
é En Normal
g & finding 35 47.3) 39 (52.7)
27 n=74
= Total
= i 250  (74.0) 88 (26.0)

intraepithelial lesion on the cervix, 215 (81.4%) were
HPV DNA positive, while of the patients with patho-
logically normal findings 35(47.3%) were HPV DNA
positive.

Data analysis showed an association between HPV in-
fection and intraepithelial lesions of the cervix (chi-
square test=34.987, p=0.001, p<0.05).

Discussion

Early detection and treatment of intraepithelial lesions
of the cervix play a key role in the prevention of cer-
vical cancer [17].

Bacterial vaginosis can be associated with several ob-
stetric and gynecological complications, such as preterm
birth, chorioamnionitis, endometritis after cesarean
section, pelvic inflammatory disease, postoperative
infections after hysterectomy and with abnormal cer-
vical finding [13,18,19].

In our study the prevalence of bacterial vaginosis was
19.5%. In previous published studies where bacterial
vaginosis was detected by the presence of clue cells,
as in our study, the prevalence ranged from 15.0-
24.18% [20-23].

A higher percentage of bacterial vaginosis (up to
41.67%) was found in studies where the diagnosis of
bacterial vaginosis was made on the basis of clinical
Amsels’ criteria [24]. The highest percentage of bacte-
rial vaginosis (up to 49.02%) was is detected by Nu-
gent's score, as the "gold standard" for diagnosis of
bacterial vaginosis [25,26]. These data support the idea
of detecting vaginal bacteriosis by the Nugent's score
as the "gold standard" that should be used in the future.
In our study the highest rate of bacterial vaginosis of

48.5% (32/66) was found among the largest study
group (young people under 30 years of age).

A high percentage of bacterial vaginosis among young
people was also found in some previously published
studies [27,28].

HPV infection plays a major role in changing the va-
ginal environment, helping the development of bac-
terial vaginosis [14]. On the other hand, women with
bacterial vaginosis are more susceptible to getting
and reactivation of HPV infection [29]. Many studies
present conflicting results regarding the association
between bacterial vaginosis and HPV infection [30-
32]. In our study no association was found between
bacterial vaginosis and HPV infection (p=0.570), which
is similar to the results in some previously published
studies [33-36].

The most common HPV DNA genotypes in women
with bacterial vaginosis, in descending order, were
HPV16 (42.6%), HPV31 (27.6%), HPV18 (12.8%),
HPV6 (8.6%), HPV45 (4.2%), HPV33 (2.1%) and
HPV52 (2.1%).

A number of previously published studies have pre-
sented a different relationship between bacterial vagi-
nosis and intraepithelial lesions of the cervix. The
found association between bacterial vaginosis and
intraepithelial lesions of the cervix in our study (p=
0.032) was also found in some previously published
studies [24,28,37-39]. In the study of Antovska et al.
bacterial vaginosis was more common in the subgroup
of women with invasive squamous cell carcinoma of
the uterine cervix (6.3%) than in the subgroup with
low-grade squamous intraepithelial lesions of the ute-
rine cervix (2.1%) [40].
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Several hypotheses are explaining the connection bet-
ween bacterial vaginosis and intraepithelial lesions of
the cervix. One of them assumes that in women with
bacterial vaginosis mucin degradation enzymes grow.
These enzymes such as sialidase (neuraminidase) play
a key role in degradation of the protective layer of the
cervical epithelium, causing microabrasion or changes
in epithelial cells leading to destruction of the mucosal
barrier protection [41].

In our study an association between bacterial vaginosis
and the grade of the cervical lesion was found, and it
was identical to some previously published studies
[35,38]. In the future, it is necessary to conduct a
study where the diagnosis of bacterial vaginosis will
be made by using Nugent’s score system or Amsel’s
clinical criteria.

The most common risk factor for pre-cancerous le-
sions of the cervix is infection with human papillo-
mavirus (HPV), particularly with high-risk HPV geno-
types [42,43]. In our study the prevalence of HPV
infection was 74.0%. Our results showed that there
was an association between HPV infection and intra-
epithelial lesions of the cervix (p=0.001).

Conclusion

This study showed prevalence of bacterial vaginosis
was (19.5%); the most affected were the young people
under the age of 30 years; there was no statistically
significant association between bacterial vaginosis and
HPV infection; there was an association between bacte-
rial vaginosis and squamous intraepithelial lesions of
the cervix; there was no association between bacterial
vaginosis and the grade of the lesion of the uterine
cervix and there was an association between HPV in-
fection and squamous intraepithelial lesions of the
uterine cervix.

Conflict of interest statement. None declared.
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