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Abstract

Introduction. The most common risk factor for intra-
epithelial lesions and cervical carcinoma is infection with
human papillomavirus (HPV), especially with high-risk
HPV genotypes. Only persistent, high-risk HPV infections
represent a major risk factor for intraepithelial lesions
and cervical cancer. The aims of the study were: detection
and typisation of HPV genotypes, which are the most
common causes of intraepithelial lesions and cervical
cancer, determination of the correlation between HPV
infection and histopathological diagnosis, and the corre-
lation between the grade of lesion of the cervix and
oncogenic potential of the virus as well as determi-
nation of the most affected age group of patients.
Methods. This cross-sectional study included 100 sexually
active patients with an abnormal Pap test at the age
from 20 to 69 years (39+10.77), and was conducted at
the University Clinic of Gynecology and Obstetrics in
Skopje and University Clinic of Radiotherapy and On-
cology in Skopje in the period from January 2014 to
August 2014. In all patients colposcopic cervical biopsy
was made with endocervical curettage for histopatho-
logical analysis and cervical biopsy for detection and
HPV typisation. HPV detection and typisation were
done using polymerase chain reaction (PCR) and re-
verse hybridization.

Results. HPV DNA was detected in 81.0% (81/100) of
the examined women. The relationship between the
prevalence of high-risk and low-risk HPV DNA geno-
types was 72.0%:9.0%. The frequency of high-risk HPV
DNA genotypes ranged from: 54.5% (12/22) in produc-
tive HPV infection-mild dysplasia, 86.4% (19/22) with
moderate dysplasia, 91.2% (21/23) in severe dysplasia
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to 100% of squamous cell carcinoma in situ (6/6) and
invasive squamous cell carcinoma (5/5). Mixed HPV
infection was detected in 19.0% (19/100) of all pa-
tients, in 23.5% (19/81) of HPV DNA positive patients.
The most common HPV DNA genotypes, in descending
order, were HPV 16 (43.2%), HPV 31 (28.4%), HPV 18
(14.8%), etc. The highest frequency of HPV infection
was found in patients under 30 years of age.
Conclusion. There was an association between HPV
infection and squamous intraepithelial lesions and
squamous invasive carcinoma of the cervix. There was
a correlation between the grade of cervical lesion and
the oncogenic potential of the virus.

The results of this study may be useful for building a
national strategy in the fight against cervical cancer.

Key words: intraepithelial lesions, human papilloma
virus (HPV), HPV typisation, polymerase chain reaction
(PCR), reverse hybridization

AncTpakTt

Bogen. Hajuect pusuk-hakTop 3a mojaBa Ha MHTpa-
€IUTEJHUTE JIe3UU U KapIUHOMOT Ha IpJOTO Ha
MaTkaTa € MH(eKIHja co XyMaH MarnmioMa BUpYyC
(XTIB), 0coGeHO cO BUCOKO-PU3UIHUTE TEHOTHIIO-
Bu Ha XIIB. Camo nep3ucTeHTHUTE, BACOKOPU3HY-
Hu XI1IB mH(eKImn npeTcraByBaaT IVIaBeH PU3UK-
¢hakTOp 3a MojaBa Ha WHTPAENMUTEIHUTE JIE3UH U
KaplLMHOMOT Ha TpioTo Ha MaTkata. Llenure Ha
CTyfjaTa ce: JeTeKIyja ¥ TUIN3anyuja Ha TeHOTH-
noBute Ha XI1B kou ce HajuecTu NPUINHUTEIN Ha
WHTpACTUTENHUTE JIe3UH 1 KapIHOM Ha TPJOTO Ha
MaTKaTa, ofjpelyBamkhe Ha Kopenanujata mefy XI1B
nH(peKIyjaTa 1 XUCTONATOJOIIKATA IWjarHo3a, Ka-
KO W Kopenangjata Mely CTENEeHOT Ha Jie3uja Ha
IPJIOTO HAa MaTKaTa U OHKON€HUOT MOTEHLHXjal Ha
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BUPYCOT M OfipeiyBate¢ Ha HajapeKTupaHaTa BO3-
pacHa rpyna Ha NaiueHTKH.

Meromu. Ctynuja Ha npecek (cross-sectional study),
cIpoBefieHa BO MepuofoT ofi janyapu 2014 ropuna
mo aBryct 2014 roguHa Ha 100 cekcyaHO aKTHBHU
nanueHTky, co abnopmanes ITAIT tect, Ha Bo3pacT
on 20 mo 69 romurn (39+10,77), Ha J3Y YHuBepsu-
TETCKH KJIMHUKY 34 THHEKOJIOTH]ja U aKyLIepCTBO U
3a OHKOIIOTWja u paguorepanuja Bo Ckomje. Kaj cu-
Te MaleHTKN Oea HalpaBeH! KOJIMOCKOIICKa Iep-
BUKaJHa OMOIICHja CO €HAOLEPBUKAIHA KHpEeTaKa
3a XMCTONATOJIONIKA aHAJIu3a U [epBUKaIHa OUOI-
cuja 3a gerekiyja u XI[1B Tummzammja. XI1B perek-
IMja ¥ TUNMU3alyja Oellle HalpaBeHa co MOMOIII Ha
nonuMepasa BepmwkHa peakija (PCR-polymerase
chain reaction) u peBep3Ha xubpuIU3aINyja.
Pesynraru. XT1B [ITHK 6ermre gerektnpana kaj 81,0%
(81/100) on ucnmryBanuTe ke OFHOCOT Mery mpe-
BaJICHIWjaTa HA BUCOKOPU3WYHHU M HUCKOPU3UYHH
XIIB NHK renorunosu oeuie 72,0%:9,0%. dpek-
BeHnujaTa Ha Bucokopusnuan XI1B [THK renoru-
noBu ce ABmKemne om: 54,5% (12/22) kaj npogyk-
tiBHa XI1B wmH(pekmja-necHa nucmiasuja, 86,4 %
(19/22) kaj ymepena nucmnasuja, 91,2% (21/23) kaj
temika fuciiasrja 1o 100% Kaj uH cUTy cCKBaMO3eH
KapuHOM (6/6) ¥ MHBa3MBEH CKBAMO3EH KapIUHOM
(5/5). Memana XITB unekmja Gerire feTeKTupana
kaj 19.0% (19/100) on cuTe MANMEHTKH, OTHOCHO Kaj
23.,5% (19/81) on XT1B THK no3UTHBHUTE MAIMCHT-
ku. Hajsacranenu XI1B JHK renotunosu, o omna-
fauku pepocien, 6ea XIIB 16(43,2%), XTIB 31
(28,4%), XTIB 18(14,8%) utH. HajBucoka ¢ppekBeH-
muja Ha XIIB undexnyja e HajaeHa Kaj MalueHT-
kute noj 30-roguiiHa Bo3pacT.

3akay4dok. ITocrou aconujanuja nomely XIIB un-
(peknmjaTa ¥ CKBaMO3HUTE MHTPACTIUTEIHH JIC3UN
¥ CKBAaMO3HHOT MHBA3MBEH KapIMHOM Ha IPJOTO Ha
MatkaTa. [TocTon Kopenanuja Mefy cTeleHOT Ha Jie-
3Wja Ha TPJIOTO HA MaTKaTa U OHKOT€HHOT MOTEH-
[[fjaJl Ha BUPYCOT.

Pesynrarure on oBaa crynuja MoxXat ga 6upat Ko-
PUCHH 3a Tpajietkhe HallMOHAJIHA cTpaTeruja Bo O60p-
6aTa MPOTUB IEPBUKATTHIOT KAPIUHOM.

Knyynu 30opoBn: MHTpaemuTETHN JIE3UW, XyMaH
nanmioma Bupyc (XITIB), XTIB tunuzanuja, mo-
nuMmepas3a BepwxkHa peakiuja (ITIBP), pesepsna
xubpugu3anyja

Introduction

Worldwide, cervical cancer is ranked at the third place
in frequency of all cancers, with more than half a mi-
Ilion new cases each year and covers 8.8% from all ca-
ses of malignant neoplasms in women [1].

According to the latest data from GLOBOCAN, Euro-
pe, Macedonia is on the second place, with 31.4 higher
incidence, after Romania, nearly tripled greater inci-
dence than the average European, which is 10.6 of every
100 000 [1,2].

Various forms of intraepithelial lesions precede the
appearance of the cervical cancer, which include a lot
of progressive morphological changes, from producti-
ve HPV infection-mild dysplasia to carcinoma in situ [3].
The most common risk factor for intraepithelial lesions
of the cervix and for cervical cancer is infection with
human papillomavirus (HPV), particularly in high-risk
types of HPV [4,5].

Only persistent, high-risk HPV infections represent a ma-
jor risk factor for intraepithelial lesions of the cervix [6].
DNA from HPV has been found in 99.7% of cases of
cervical carcinoma [7]. Human papillomaviruses are a
very diverse group of viruses. They show affinity for
squamous epithelium and cause infections with dis-
tinctive, unusual flow, which is often subclinical, with
possible rare but serious consequences [8-10].

HPV infection is the most common sexually transmitted
disease, with viral etiology [11]. Epidemiological studies
show that 50% of women are infected with HPV during
the first two years of beginning the sexual life [12-14].
However, the exact prevalence is difficult to be deter-
mined, because of the large number of asymptomatic
and subclinical infections, as well as difficulty in dis-
tinguishing relapses and reinfections [15-17]. An esti-
mated 20% of women are infected with one or more
HPV types. The infection usually disappears sponta-
neously in a few months, and only 1-2% of these
women will develop clinically relevant intraepithelial
lesions or cervical carcinoma [13].

There are different classifications of HPV: by genetic
similarity, by oncogenic potential and by affinity for
certain tissues. According to genetic similarity, they are
distributed into different genotypes. Until today, more
than 150 HPV genotypes are known, and new ones are
being discovered on a daily basis. But only about 40 of
them have affinity for anogenital epithelium [18]. Accor-
ding to the oncogenic potential, they are divided into
high-risk and low-risk. The following genotypes are
included in the high-risk ones: 16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 68, 73, 82, and low-risk are: 6, 11, 40,
42,43, 44,54, 61, 70, 72, 81 [19]. The prevalence of geno-
type varies depending on the geographical regions. In
Europe and North America, HPV 16 is still the most
common high-risk genotype [20]. Detection of HPV can
be done using two methods, the first one is direct hyb-
ridization or in situ hybridization, and the other one is
amplification or polymerase chain reaction (PCR) [21].
The aims of the study were: detection and typisation of
HPV genotypes, which are the most common causes of
intraepithelial lesions and cervical cancer, determina-
tion of correlation between HPV infection and histopa-
thological diagnosis, also correlation between the grade
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of lesion of the cervix and oncogenic potential of the vi-
rus and determination of the most affected age group
of patients.

Material and methods

This was a cross-sectional study conducted in the period
from January 2014 to August 2014. The material is
represented by 100 patients treated in the outpatient
settings of the University Clinic of Gynecology and
Obstetrics and University Clinic of Radiotherapy and
Oncology in Skopje.

Criteria for inclusion

The study included sexually active patients with an
abnormal cervical cytology finding (abnormal PAP test).

Exclusion criteria

The study did not include: pregnant women, women
with previous surgery on the cervix (cervical conization,
carbon dioxide laser vaporization and total abdominal
hysterectomy) and also previous abnormal cytological
and histopathological findings of the cervix.

Methods of examination

All 100 patients underwent colposcopic cervical biopsy
with endocervical curretage for histopathological analysis
and cervical biopsy for detection and HPV typisation.
All samples of cytology were taken by using Thin Prep
Pap test and analyzed in the Cytology laboratory of the
University Clinic of Gynecology and Obstetrics in Skop-
je by a cytopathologist. Cytological results were cla-
ssified according to the revised Bethesda classification
(Zerat, 2002; Solomon et al. 2002) [22,23]: atypical cells
with undetermined significance (ASCUS), squamous in-
traepithelial lesion of low grade-LSIL (CIN 1), squamous
intraepithelial lesion of high grade -HSIL (CIN 2, CIN
3, CIS) and invasive squamous cell carcinoma.
Samples for histopathological analysis were taken at
the University Clinic of Gynecology and Obstetrics in
Skopje and were treated at the University Clinic for Ra-
diotherapy and Oncology in Skopje, at the Department
of Histopathology Clinical Cytology, by an experienced
pathologist. According to the morphology determined in
bioptic samples, cervical findings were characterized as:
normal finding (non-specific cervicitis), productive HPV
infection (flat condyloma, cervicitis virosa)-mild dyspla-
sia, moderate and severe dysplasia, in situ squamous cell
carcinoma and invasive squamous cell carcinoma.
Samples from the cervical biopsy for detection and HPV
typisation were taken and treated at the University Clinic
of Gynecology and Obstetrics in Skopje, at the Laborato-
ry for HPV typisation.

The first step in HPV testing was the isolation of DNA
from the collected cells from the cervical biopsies. For
isolation of DNA series of three paraffin cuts were
prepared. Cuts were incubated in 1 ml of xylene, 5 mi-
nutes at 55°C, and centrifuged at 10 000 G for five mi-
nutes at room temperature. The same procedure was
repeated two more times. After careful removal of the
remains of xylene, the samples were briefly incubated
twice in 1 ml of 100% ethanol, and centrifuged for 5 mi-
nutes at room temperature. After removal of ethanol,
short drying followed in air and incubation overnight
in buffer with freshly added proteinase K at 55°C.

The second step was the detection of DNA in HPV by
using polymerase chain reaction (PCR). To verify the
quality and integrity of the isolated DNA, actually of a
present inhibitor, for each sample a reaction of mul-
tiplication of the specific beginners (primers) for beta
globin PC04 and GH20 was first made. Three pairs of
beginners (primers) were used, common to a larger
number of HPV types: degenerate beginners My09/
My11 and CPI/CPII G and Gp5/6+. The samples were
carried through all reactions with starters (primers)
specific to high-risk and low-risk HPV genotypes.

The third step was genotyping by using reverse hybri-
dization. It is a method that is based on the hybridiza-
tion of specific DNA probes that are immobilized on
nitrocellulose or nylon tapes. It is a set of beginners
(SPF 10) with aim-propagation of the L1 gene on the
viral DNA. The product of amplification with SPF be-
ginners is the size of 65 bp, and allows detection of 25
new genotypes. Denatured biotinylated PCR products
are hybridized with specific oligonucleotide probes that
are immobilized as parallel lines on membrane strips.
After hybridization and washing with streptavidin, alkali-
ne phosphatase is added, which binds to the biotinyla-
ted hybrids formed previously. Incubation with BCIP
(5-bromo-4-chloro-3-indolyl-phosphate)/NBT (nitro blue
tetrazolium) chromogen gives purple precipitate and
the results are interpreted visually.

Statistical Analysis

Statistical data were entered into a specific software
database (Excel). Statistical analysis of the established
statistical series was conducted with the statistical
program SPSS.

The structure of numerical signs was analyzed by deter-
mining the measures of central tendency (arithmetic
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.

Statistically significant data were defined as a p value
<0.05.
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Results

The study included 100 patients, aged 20 to 69 years
(39+10.77) of whom: 24 (24%) were aged 20-29 years,

32 (32%) aged 30-39 years, 26 (26%) aged 40-49 years,
16 (16%) aged 50-59 and 2 (2%) aged 60-69 years. The
distribution of HPV infection according to cytology diag-
nosis is shown in Table 1.

Table 1. Distribution of HPV infection according to cytology (PAP) diagnosis

Cytology (Pap) diagnosis

In situ Invasive
ASCUS CIN1 CIN 2 CIN3 squamous squamous Total
(n=9) (n=31) (n=37) (n=17) carcinoma carcinoma (n=100)
(n=4) (n=2)
n % n % n % n % n % n % n %
HPV DNA
Negative (333) 6 (194 9 (243) 1 (590 0 (0) 0 (0) 19 (19.0)
5 ;'(?s\i{i\[/)eNK (66.7) 25 (806) 28 (757) 16 (941) 4  (100) 2  (100) 81 (8L0)
&  HRHPV
£ DNK 4 (445) 21 (67.7) 25 (676) 16 (941) 4  (100) 2  (100) 72 (72.0)
g Positive
o
T L-RHPV
DNA 2 (222) 4 (1290 3 (8.1) 0 0) 0 0) 0 0) 9 (9.0)
Positive

Legend: ASCUS-atypical squamous cells of undetermined significance; CIN-cervical intraepithelial neoplasia; H-R HPV DNA-
high-risk human papillomavirus deoxyribonucelic acid; L-R HPV DNA-low-risk human papillomavirus deoxyribonucelic acid

Table 2. Distribution of HPV infection according to histopathological diagnosis

Histopathological diagnosis

Productive

Normal HPV Moderate Severe In situ Invasive Total
- . - . - - Squamous Squamous _
finding infection-Mild dysplasia dysplasia - - (n=100)
- - - - carcinoma carcinoma
(n=22) dysplasia (n=22) (n=23) (n=6) (n=5)
(n=22) - -
n % n % n % n % n % n % n %
HPV DNA
Negative 12 (54,5) 4 (18,2) 2 9,1) 1 (4,4) 0 0) 0 0) 19 (19,0)
g HPVDNA p 455 18 (818 20 (909) 22 (956) 6 (1000 5  (100) 8L  (81,0)
+ Positive
% H-R HPV
S DNA 9 (41,00 12 (545) 19 (864) 21 (91,2) 6  (100) 5  (100) 72 (72,0)
o Positive
T L-RHPV
DNA 1 (45) 6 (273) 1 (4,5) 1 (4,4) 0 (0) 0 (0) 9 (9,0
Positive

Legend: H-R HPV DNA-high-risk human papillomavirus deoxyribonucelic acid; L-R HPV DNA-low-risk human papillomavirus

deoxyribonucelic acid

Analysis of data showed an increase in the presence of
HPV infection in parallel to increasing grade of cyto-
logical lesions of the cervix.

The distribution of HPV infection in correlation with
the histopathological analysis is shown in Table 2.
HPV DNA was detected in 81.0% (81/100) of the exami-
ned women. Analysis of the data showed a rise in HPV
infection, along with increasing the grade of cervical lesion.
Data analysis demonstrated association between HPV
infection and emergence of squamous intraepithelial
lesions and squamous invasive cervical cancer (chi-
squared test = 23.156, p <0.00001, p <0.05).

The relationship between the prevalence of high-risk

and low-risk HPV DNA was 72%:9% (88.9%:11.1%
between HPV DNA positive cases).

Analysis of data showed an increased presence of high-
risk HPV DNA in parallel to increasing the grade of lesion.
Data analysis showed an association between the onco-
genic potential of the virus and the grade of cervical le-
sion (chi-square test = 11.943, p = 0.018, p <0.05).

The frequency of HPV infection according to age groups
in all patients is shown in Figurel.

Mixed HPV infection was detected in 19.0% (19/100) of
all patients (23.5% of the HPV DNA positive patients).
The most common co-infection was high-risk-high risk
HPV: 16.1% (13/81) (Table 3).
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Fig. 1. Single HPV infection was detected in 62.0% (62/100) of all patients (76.5% of the HP\VV DNA positive

patients). The most common was single HPV infection with high-risk HPV: 72.8% (59/81)

Table 3. Distribution of single and mixed HPV infection compared to histopathological diagnosis

Histopathological diagnosis

Normal Productive Moderate Severe In situ Invasive Total
finding HPV dysplasia dysplasia Squamous Sgquamous
(n=10) infection- (n=20) (n=22) carcinoma carcinoma  (n=81)
Mild (n=6) (n=5)
dysplasia
(n=18)
n % n % n % n % n % n % n %
Single
infection 5 (50.0) 12 (66.7) 15 (75.00 20 (91.0) 6 (100) 4 (80.0) 62 (76.5)
Single
_ H-R HPV 5 (50.0) 10 (556) 14 (70.0)0 20 (91.0) 6 (100) 4 (80.0) 59 (72.8)
S Single
3 L-RHPV 0 0) 2 (11.1) 1 (5.0) 0 0) 0 0) 0 0) 3 (3.7)
‘S Mixed
= infection 5 (50.0) 6 (33.3) 5 (25.0) 2 (9.0 0 0) 1 (2000 19 (235)
g Mixed
5 H-R-H-R HPV 4 (40.0) 2 (11.1) 5 (25.0) 1 (4.5) 0 0) 1 (2000 13 (16.1)
Mixed
HRLRHPy 0 © o © o @© o @© o © 0 (@©® 0 (0
Mixed
L-R-L-R HPV 1 (10.0) 4 (22.2) 0 0) 1 4.5) 0 0) 0 0) 6 (7.9

Legend: H-R HPV — high-risk human papillomavirus; L-R HPV — low-risk human papillomavirus

The fregency of single and mixed HPV infection by age
of patients (n = 81) is shown in Figure 2

Data analysis showed that mixed HPV infections were
most frequent in patients under the age of 30(36.4%; 8/22).
HPV typisation revealed 11 HPV genotypes, of which

9 were high-risk (HPV DNA 16, 18, 31, 33, 45, 52, 56,
58 and 59) and two low-risk (6, 11). The prevalence of
HPV 11 DNA genotypes in single and mixed HPV infec-
tion compared to the histopathological diagnosis is
shown in Table 4.
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Fig. 2. The frequency of single and mixed HPV infections according to age groups in 81 patient

Tabela 4. The prevalence of HPV DNA genotypes in correlation to histopathological diagnosis

Histopathological diagnosis

Productive In situ Invasive
Normal HPV Moderate Severe SqUAMOUS  SQUAMOUS Total
finding infection-mild  dysplasia dysplasia crgrcinoma cgrcinoma
(n=10) d)(/égllag)la (n=20) (n=22) (n=6) (n=5) (n=81)
HPV Type of o o o o o o o
genotype infection n % n 0% n 0% n 0% n 0% n %% n %
16 Single 0 0) 1 (5.5) 9 (45.0) 13 (59.1) 4 (66.6) 3 (60.0) 30 (37.0)
Mixed 2 (20.0) 1 (5.5) 1 (5.0) 0 0) 0 0) 1 (20.0) 5 (6.2)
Single 0 0) 2 (111) 3 (15.0) 2 (9.1) 1 (167) 1 (20.0) 9 (11.2)
18
Mixed 0 0) 0 0) 3  (15.0) 0 0) 0 0) 0 0) 3 3.7)
31 Single 4 (40.0) 4 (222) 2 (10.0) 5 227y 0 0) 0 0) 15 (18.5)
Mixed 2 (20.0) 1 (5.5) 4 (20.0) 0 0) 0 0) 1 (20.0) 8 (9.9)
33 Single 1 (10.0) 1 (5.5) 0 0) 0 0) 1 (167) O 0) 3 3.7)
Mixed 0 0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 0)
45 Single 0 0) 2 (111) o 0) 0 0) 0 0) 0 0) 2 (2.5)
Mixed 0 0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 0)
52 Single 0 0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 0)
Mixed 1 (10.0) 0 0) 1 (5.0) 1 (4.5) 0 0) 0 0) 3 3.7
56 Single 0 (0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 0)
Mixed 1 (10.0) 0 0) 1 (5.0) 1 (4.5) 0 0) 0 0) 3 3.7
58 Single 0 (0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 0)
Mixed 1 (10.0) 1 (5.5) 0 0) 0 0) 0 0) 0 0) 2 (2.5)
59 Single 0 0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 0)
Mixed 1 (10.0) 1 (5.5) 0 0) 0 0) 0 0) 0 0) 2 (2.5)
6 Single 0 0) 2 (111) 1 (5.0) 0 0) 0 0) 0 0) 3 3.7)
Mixed 1 (10.0) 4 (222) 0 0) 1 (4.5) 0 0) 0 0) 6 (7.4)
1 Single 0 (0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 0)
Mixe . . . .
ixed 1 (10.0) 4 (222) 0 (0) 1 (4.5) 0 (0) 0 (0) 6 (7.4)
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Discussion

Seventy-five percentage of sexually active population
is in contact with one or more HPV genotypes [24].
Early detection and treatment of intraepithelial lesions
of the cervix can be crucial in the prevention of cervi-
cal cancer [25].

Depending on the geographical region, study population
and the method used, the frequency of HPV genotypes
in different cervical lesions varies considerably.

In this study, HPV was detected in 81.0% of the examined
population. This high rate of HPV prevalence correlate
with some previously published studies [26-29].

HPV 16 was the most common genotype (43.2%). Despite
HPV 16, the most common genotypes were: HPV 31
(28.4%), HPV 18(14.8%), HPV 6(11.1%), HPV 11(7.4%),
HPV 33,52,56 (3.7%) and HPV 45,58,59 (2.5%).

In the study of Stojanovska C et al. from 2009, which
comprised 6988 patients, the following distribution of
the most common genotypes was detected: HPV 16
(32.1%), HPV 31(14%), HPV 53(12.6%), HPV 18 (9.9%),
HPV 58 (5%), etc. [30]. The study of Duvlis from 2000
including patients from Macedonia, detected the follo-
wing distribution of the most common genotypes: HPV
16(27.5%), HPV 31(13.1%), HPV 66(10.3%), HPV 6
(9.4%), HPV 1 (8.4%), etc. [31].

In these three studies the most common types were
HPV 16 and HPV 31, but there were deviations in the
distribution of the remaining HPV genotypes.

This study found a significant association between pre-
sence of HPV infection with intraepithelial lesions and
cervical cancer. The high percentage of high-risk HPV
genotypes in severe dysplasia (91.2%) and squamous cell
carcinoma in situ (100%), once again has confirmed the
strong connection between the oncogenic potential of
the virus and the development of intraepithelial lesions and
cervical cancer. The relationship between high-risk and
low-risk HPV genotypes was 72%: 9%. In the study of
Garcia-Garcia this relationship was 79.8%:19.7% [32].
The high percentage of HPV 16 in severe dysplasia
(59.1%), in situ squamous cell carcinoma (66.6%) and
in invasive squamous cell carcinomas (80%), showing
that the high-risk HPV 16 genotype is with the biggest
oncogene potential.

Mixed HPV infection was found in 19.0% of the exa-
mined patients, 23.5% of HPV positive. This percentage
of mixed infections is in agreement with the previously
published studies of Vujosevic [33] and Milutin-Gasperov
[34]. Comparing the results for mixed HPV infection
is especially difficult because of the use of different cer-
vical samples (biopsy or cytological). Tissue biopsies,
which receive more efficient amplification and subseg-
uently clarified gangs as a result of a higher concen-
tration of DNA, are better than those isolated from cy-
tobrash samples.

The highest frequency of HPV infection was found in
patients under the age of 30 years (91.7%), while the

lowest in patients over 60 years of age (50.0%). An in-
verse correlation between HPV infection and age of
patients was detected, which corresponds with the re-
sults of some other studies [35-37]. In the group of pa-
tients under the age of 30 the highest frequency of mi-
xed HPV infection (36.4%) was detected. This high
frequency among young people can be explained by
their sexual behavior or promiscuity.

Conclusion

This study showed that HPV infections, especially in-
fections with high-risk HPV genotypes are in strong
correlation with the occurrence of squamous intraepi-
thelial lesions and squamous cervical cancer. Also, there
is a correlation between the grade of cervical lesion and
the oncogenic potential of the virus. The young popula-
tion under the age of 30 years is the most affected and
the HPV 16 is the most common genotype in our envi-
ronment. The results of this study may be useful for
developing a national strategy for the fight against cer-
vical cancer.
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