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Summary The association between certain human papillomaviruses (HPV) and cervical intraepithelial neoplasia (CIN) is

Sazetak

well documented, but still unknown among Croatian adolescent women. Women between the age of 15 and 20
with cytomorphologically abnormal smears (CIN I-IV) were tested for the presence of HPV. Consensus and
specific primers were used in the polymerase chain reaction (PCR to detect the most common types: 6, 11, 16,
18, 31 and 33. Beside low-risk HPV 6/11 (25.8%) the most frequently observed types were high-risk HPV types
16 (20.2%) and 31 (17.8%). Globally, the HPV positivity rate declines with age. The presence of HPV DNA
significantly increased from 35.5 to 61.1% along with the severity of the cervical intraepithelial neoplasia (CIN I-
IV). HPV type 6/11 was strong associated with CIN I (33.8%), HPV type 31 with CIN Il (22.9%) and HPV type 16
with CIN 11 (50%).
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Povezanost odredenih humanih papiloma virusa (HPV) i cervikalne intraepitelne neoplazije (CIN) dobro je
dokumentirana, no jo$ uvijek nije poznata medu hrvatskim adolescentkinjama. Zene u dobi od 15 do 20 godina s
abnormalnim citomorfoloskim brisom (CIN [-IV) testirane su na prisustvo HPV-a. Konsenzus i posebne pocetnice
koristeni su u lan¢anoj reakciji polimeraze (PCR za otkrivanje najcescih tipova: 6, 11, 16, 18, 31 i 33. Osim
niskorizinog HPV-a 6/11 (25,8%), najéeSce utvrdeni bili su visokoriziéni tipovi HPV-a, tip 16 (20,2%) i 31 (17,8%).
UopSteno, stopa pozitivnosti na HPV znacajno opada s godinama. Prisutnost HPV DNK znatno se povecala s
35,5 na 61,1% uz ozbiljnost cervikalne intraepitelne neoplazije (CIN I-IV). HPV tip 6/11 snazno je povezan s CIN |
(33,8%), HPV tip 31 s CIN 11 (22,9%) i HPV tip 16 s CIN 1l (50%).

Kljucne reci: Cervikalna intraepitelna neoplazija, Humani papiloma virusi, Adolescenti

Introduction

Increasing evidence from both laboratory (1) and
epidemiological (2) studies indicate that sexually transmitted
HPV infections may be the leading couse of cervical cancer
world-wide (3). This study presents the major risk factor in
the development of cervical neoplasia into cervical cancer
and the presence of HPV infection in the female genital
tract. These findings are of particular concern in Croatia
where cervical cancer is the third most common form of
cancer among women, surpassed only by breast carcinoma
and stomach carcinoma.

Approximately 34 HPV types are assotiated with various
lesions in the lower genital tract of women (4,5). They range
from histologically benign flat and exophytic condyloma to
several stages of cervical intraepithelial neoplasm (CIN),
and also include invasive carcinoma (6). The presence of
these HPV types is most often first detected by an abnormal
Pap smear, however, a normal Pap smear does not prove
the absence of HPV infections.

According to the HPV phylogenetic tree (7), the so-called
low-risk HPVs, namely types 6,11, and rarely 42, 43 and 44,

are most commonly associated with benign or
condylomatous lesions on the anogenital tract.

On the orher hand, the high-risk HPVs, namely types 16
and, to a lesser extent, types 18, 45, 56, 31, 33, 35, 51, 52,
58 (7), are primarly associated with CIN (8). The presence
of HPV DNA is confirmed for research purposes through
different methods of hybridization, Southern  blot
hybridization being a gold standard. However, the most
reliable and commonly used method of specific DNA
detection is the polymerase chain reaction (PCR), which has
replaced Southern blot hybridization (9). Through the use of
the PCR method, this study investigates the presence of
different types of HPV in women with cytological indications
of HPV infections and pre-malignant lesions.

Material and methods
Population study and data collection. The patient

population was made up of consenting women between the
age of 15 to 20 with known abnormal cytological cervices.
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The enrollment procedure consisted of a personal interview
and physical examination which included a pelvic
examination with specimen collection. Cotton or brush
swabs were used to obtain the endocervical samples, and
scraping specimens were collected in 5 ml sterile
phosphate-buffer saline. All of the participiants had
previously undergone cytological analysis (Pap smear) prior
to being sampled for HPV.

DNA preparation. The cervical cell samples were pelleted
by low speed centrifugation (3000 g for 10 min),
resuspended in 500 mcl lysis buffer (10 mM Tris-HCI pH 7.5,
1 mM EDTA pH 7.9, 0.5% SDS), and treated with Rnase
(100 mcg/ml) during 1 hour and Proteinase K (100 mcg/ml)
overnight at 37°C. DNA was isolated by a phenol extraction
followed by one chloroform/isoamyl alcohol (24:1) extraction
and ethanol precipitation. The DNA precipitate was then
finally resuspended in 50-100 mcl tridistillated sterile water.
DNA concetration and quality was determined both
spectrophotometrically and by agarose gel electrophoresis
(10).

Detection of HPV-DNA. The cervical DNA was tested for
the presence of HPV DNA using the general primer PCR
(polymerase chain reaction) based method. The amplification
reaction included modified consensus primer pair
MY09/MY11 (11) by introducing inosine in the most
degenerated sites (12). According to internal control the
quality of the target DNA and the absence of PCR inhibition,
R-globin-specific primers (13) were used in the multiplex
reaction with a HPV consensus-primer-mediated PCR.
Type-specific primers for low-risk HPV 6/11 (14), and high-
risk HPV 16, 18, 31 and 33 (15) were also used either in the
single (HPV18) or multiplex (HPV6/11 with 16, and HPV31
with 33) PCR reactions.

The aforementioned primer pairs were synthesized
according to the directions of the manufacturer of the
Cyclone Plus DNA synthetiser (MilliGen/Biosearch Division
of Millipore). Recombinant plasmid HPV DNA types 6, 11,
16, 18 (kindly provided by Prof H. zur Hausen), 33, 34, 39,
42 (kindly provided by Prof G. Orth) as well as DNA from
human cervical carcinoma cell lines containing integrated
HPV 16 genome (CaSki, 600 copies per cell; kindly provided
by Prof G. Orth) and HPV 18 (HeLa; 20-50 copies per cell)
cells were used to evaluate the specificity of the primers.
DNA from cell lines without HPV genome (A431; kindly
provided by Prof G. Orth) and with no DNA in the PCR
reaction was used as negative control.

Results and discussion

All the cervical specimens were examined by PCR using the
consensus primer pairs and the specific primer pair for HPV
6/11, 16, 18, 31 and 33. Specimens with negative R-globin
amplification were not taken into consideration for this study.
Only 8 DNA samples were R-globin negative, undetectable
spectrophotometrically and on 1% agarose gel subjected to
electrophoresis. The remaining 379 DNA samples were R-
globin positive and HPV positive or negative in the multiplex
PCR. After that PCR, all 379 samples were subjected to

HPV specific primer mediated PCR, i.e.with HPV 18 primer
pairs alone, HPV 6/11 and 16 primer pairs in a second
reaction and HPV 31 and 33 primer pairs in a third reaction.
We tested about 20 samples in a multiplex PCR containing
all specific HPV (6711, 16, 18, 31 and 33) primers and
discovered that such a system was less sensitive than the
previously elaborated specific primers directed PCR.
Furthermore, several non- specific PCR products were
detected (not shown).

Our study consisted of 78 positive and 216 negative
samples with both consensus and specific primer mediated
PCR. There were also 62 positive samples with only specific
primer mediated PCR. Finally, there were 23 positive
samples with consensus primers that were negative with
specific primer mediated PCR. These samples were
classified as being of uncertain HPV risk type. Our findings
indicate the necessity of simultaneously performing
consensus and specific primer mediated PCR. The PCR
method has proven itself to be a convenient, reliable, rapid
confirmation technique for the screening and typing of HPV
in cervical scrapes, and thus an excellent tool in the
prevention of cervical cancer.

The results of HPV detection are summarised in Table 1.
Of the 379 specimens, 163 (43.0%) contained one or more
HPV types. As previously mentioned, HPV infection
(determined by slot-blot hybridization with digoxigenin
labelled HPV type 6, 11, 16 and 18 DNA probes) is
prevalent among Croatian women and has reached
epidemic proportions (17). Cases involving HPV infection
have increased from 4.6% in 1990 to 38.2% in 1993 and,
according to the findings of this study, the figure has
increased and continues to grow.

Table 1. Distribution of cervical HPV infections in Croatia
according to patient age and cytology

Tabela 1. Distribucija cervikalnih HPV infekcija prema
uyrastu i citolo[kom nalayu kod adolescentkinja u Hrvatskoj

Number of |-y positive
Patientage | analysed : s Percentage
specimens specimens
<20 41 28 68.3
21-30 208 86 41.3
31-40 63 21 33.3
41-50 48 16 33.3
=51 19 12 63.1
Cytology
CINI 183 65 35.5
CIN I 128 61 47.6
CIN 1l 50 26 52.0
CIN IV 18 11 61.1
Total 379 163 43.0

a In some specimens more than one HPV type were detected. Six
specimens showed double,
low-risk/high-risk HPV and 8 specimens showed double high-risk/high-risk

HPV infections.

In two specimens three different low-risk/high-risk HPV types were

detected.
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The results (Table 2) of this study demonstrate that among
Croatian adolescent women there is a high prevalence of
conventional HPV types (140/163; 87,5%), as well as a
significant distribution of HPV types of uncertain-risk
(14,1%). These incertain-risk HPV types (HPV X) will be
further characterised in the near future by restriction
fragment length polymorphism of consensus PCR products.
Low-risk HPVs (types 6 and 11), moderate-risk HPVs (types
31 and 33) and high-risk HPVs (types 16 and 18) appeared
equally in 25.8, 24.5 and 25.8% of the cases, respectively.
Multiple infections were found in only 9.8% of the cases.
Among moderate and high-risk HPVs, types 16 (20.-2%)
and 31 (17.8%) were far more common than HPV types 18
(5.5%) and 33 (6.7%). The geographical distribution of
different HPV types is well established. Among HPVs
associated with high grade CIN and cervical cancer, HPV 16
is the most prevalent in western countries, HPV 18 in Africa
and HPV 52 and 58 in Asia (4). Our results show that HPV
16 and HPV 31 seem to be equally distributed among
Croatian adolescent women. Additional research is
necessary to establish an eventual preferential geographical
distribution of HPV 31 in Croatia.

Table 2. HPV distribution according to risk type, patient age
and citology

Tabela 2. Distribucija HPV prema tipu, uzrastu pacijentkinja
i citoloskom nalazu

HPV risk type
2
o
£
28| ¢ o
s |a| 5 £ o
El2 8|3 2 g <
S|g| 5 2 2
o
>
-
X | 6/11 | 31 | 33 | Sum | 16 | 18 | Sum | Difere
N(%) | N (%) | N(%) | N(% |[N(%) | N% [N©% | N@ | nt
types
A6|B| 3 | 1M | 5 | 2 [ 7|4 2] 6| 1
(10.7) | (393) | 17.8) | (7.1) | 25.0) | (143) | (7.1) | 214) | (38)

16- | 86 | 12 17 17 6 23 19 3 22 12

17 (13.9) | (19.8) | (19.8) | (7.0) | (26.7) [ (22.1) | (3.5) | (256) [ (13.9)
17- 121 2 7 5 1 6 3 1 4 2
18 (9.5) |(33.3)](23.8) | (4.9) | (286) | (14.4) | (4.8) | (19.0) | (9.5
18- 116 | 4 4 1 2 3 5 0 5 0
19 (25.0) | (25.0) | (6.2) | (125) | (18.7) [ (312 | (0) [(31.2 | (0)
=20 12| 2 3 1 0 1 2 3 5 1

(16.7) | (25.0) | (8.3) | (0) | (8.3) [ (16.7) | (23.0) | 41.7) | (83)
Cytology

CN[65] 12 | 22 | 1 | 2 [ B3] 8 [ 1] 9 ] ¢
| (185) | (338) | (16.9) | (3.1) | (20.0) | (12.3) | (15) | (138) | (13.8)

CIN[61| 6 15 14 5 19 10 6 16 5

[ 9.8) | 246) | (229) | 8.2) | (31.3) | (16.4) | (9.8) | (26.2) | (8.2)
CN[26] 3 | 3 | 38 | 2 | 5 | 18| 1 | 14| 1
i (115) | (11.5) | (115) | (7.7) | (19.2) | 50.0) | (3.8) | (53.8) | (3.8)
CN[1T| 2 | 2 1 2 | 3 | 2 1 3 1
v (18.2) | (182) | (9.1) | (182) | (27.3) | (18.2) | (9.1) | (27.3)| (9.1)
Tota|163| 23 | 42 | 29 | 11 | 40 | 33 | 9 | 42 | 16
I 14.1) | (25.8) | (17.8) | (6.7) | (24.5) | (20.2) | (5.5) | (25.8) | (9.8)

a X = undetermined HPV type based in positivity of consensus primers
directed PCR and negativity of specifis primers directed PCR

As previously shown (18, 19), the frequency of HPV
infections decreased with patient age (Table 1), with the

exception in our study of women beyond 51 years of age.
However, this may be due to a statistical error brought about
by the low number (19 cases) af analysed adolescent
women who exhibited mostly CIN IV cytology. The same
age dependency of HPV detection was previously observed
among women with negative cytology (20). This may be
explained by acquisition of immunity with age.

Among teenagers (age group < 16), low risk HPVs (types 6
and 11) were the most prevalent, 39.3%, while, moderate-
risk HPVs (types 31 and 33) and high-risk HPvs (types 16
and 18) were almost equally prevalent, i.e. 25.0 and 21.4%
respectively (Table 2). In the 16 to 17 age group, HPV
infections were mostly represented by moderate-risk HPVs
(26.7%) and high-risk HPVs (25.6%), but also by low-risk
HPVs (19.8%) and uncertain-risk HPVs (13.9%).
Surprisingly, coinfection by different HPV risk types is the
highest in this age group (13.9%). In the 17 to 18 age group,
the prevalence of low-risk HPVs (33.3%) was greater than
moderate-risk HPVs (28.6%) and high-risk HPVs (19.0%). In
the 19-20 age group, high-risk HPVs were most common
(31.2%) while the presence of low-risk HPVs (25.0%) and
moderate-risk HPVs (18.7%) was less frequent. In this age
group there was no coinfection, but the group did clain the
highest prevalence (25.0%) of uncertain-risk HPV types as
compared to the other agr groups. This may be explained by
a more complicated infection by this HPV type, as compared
to the conventional types (6/11, 16, 18, 31 and 33). HPV
6/11 is the most easily spread, as indicated by the highest
prevalence of HPV 6/11 primo-infection among teenagers.
Among women over 20 years of age, high-risk HPV types
(41.7%) were the most common, followed by low-risk HPV
types (25.0%), uncertain-risk HPV types (16.7%) and
moderate-risk HPV types (8.3%). This is an unexpectedly
high prevelence of HPVs, but as we have already
mentioned this could be due to the low number (19 cases)
of analysed women who exhibited mostly high grade
cervical neoplasia.

The presence of different HPV types significantly (the
Pearson Chi-square test value being X2 = 8.11, p < 0.043)
increased from 35.5 to 61.1% along with the severity of
cervical intraepithelial neoplasia (from CIN | to V) (Table 1).
This common result is not surprising, and reflects data found
in previous reports (7, 21). Therefore, high-risk HPV type 16
is increasing from CIN | to Ill, other HPV types 18, 31 and
33 are increasing only from CIN | to I, while low-risk HPV
types 6 and 11 are decreasing from CIN | to IIl (Table 2).
Uncertain-risk HPV types were not consistent with the
cytologic findings, which suggests that they represent
different risk HPV types that have not yet been determined.
HPV types 6/11 were strongly associated with CIN | (33.8%)
and CIN Il ( 24.6%), HPV type 31 also with CIN Il (22.9%),
and HPV type 16 with CIN 11l (50%) (Table 2). According to
a previous report, the progression to high-grade CIN is
strongly associated with high- and moderate-risk HPV types
while no or a few pregression is associated with the
presence of low-risk HPV types or the absence of HPV (22),
which further stresses the importance of HPV DNA typing.
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Multiple infections were found in 16 cases, mostly among
women between 16 to 17 years of age with CIN I. This
finding is most probably due to greater sexual activity with
different partners at that age, whereby HPV infection can be
easily spread.

Conclusion

The results of this study indicate a high prevalence of
conventional high-risk HPV types among Croatian women,
in addition to a significant distribution of HPV types of still
uncertain risk. High-risk HPV types 16 and 31 were the most
Common types were found in the cases studied. There was
also a correlation between the distribution of HPV infections
and the severity of cervical intraepithelial neoplasia, i.e. the
frequency of low-risk and uncertain-risk HPvs decreased
while the frequency high-risk HPVs (especially HPV 16)
increased. The youngest women (< 16), exhibited the
highest rate of HPV infections, and are thereby exposed to
oncogenic viruses very early in life. HPV infection with high-
risk HPV types is the major risk factor for cervical neoplasia,
nevertheless, infection with multiple types of HPV or with an
HPV other than the conventional high-risk types may also
increase the risk of developing high-grade cervical
neoplasia.

References

1. Burchell AN, Winer RL, de Sanjose S, et al. Chapter 6:
Epidemiology and Transmission dynamics of genital HPV
infection. Vaccine 2006; 24 (suppl 3): S52-S61.

2. Rousseau MC, Pereira JS, Prado JC, et al. Cervical
coinfection with human papillomavirus (HPV) types as a
predictor of acquisition and persistence of HPV
infection. J Infect Dis 2001; 184: 1508-1517.

3. Bosch FX, de SanJose S. Chapter 1: Human papillomavirus
and cervical cancer-burden and assessment of causality. J
Natl Cancer Inst Monogr 2003; 31: 3-13.

4, Chesson HW, Blandford JM, Gift TL, et al. The estimated
direct medical cost of sexuality transmitted deseases among
American Youth, 2000. Perspect Sex Reprod Health 2004;
36: 11-19.

5. Koshiol JE, Laurent SA, Pimenta JM. Rate and predictors of
new genital warts claims and genital warts-related
healthcare utilization among privately insured patients in the
United States. Sex Transm Dis 2004; 31: 748-752.

6. Markowitz LE, Dunne EF, Saraiya M, et al. Quadrivalent
human Papillomavirus vaccine: Recommendations of the
Advisory Committee on Immunization Practices (ACIP).
MMWR Recomm Rep 2007; 56(RR-2): 1-24.

7. Dillner J, Kjaer SK, Wheeler CM, et al. Four year efficacy of
prophylactic human papillomavirus quadrivalent vaccine
against low grade cervical, vulvar, and vaginal intraepithelial
neoplasia and anogenital warts: Randomised controlled trial.
BMJ 2010; 341:¢3493.

8. Garland SM, Skinner SR, Brotherton JM. Adolescent and
young adult HPV vaccination in Australia: Achievements
and challenges. Prev Med 2011; 53(suppl 1):529-S35.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Read TRH, Hocking JS, Chen MY, et al. The near
disapperance of genita Warts in young women 4 years after
commencing a national human  papillomavirus (HPV)
vaccination programme. Sex Transm Infect 2011; 87: 544-
547.

Munoz N, Kjaer SK, Sigurdsson K, et al. Impact of human
papillomavirus  (HPV)-6/11/16/18 vaccine in all HPV-
associated genital diseas in young Women. J Natl Cancer
Inst 2010; 102:325-339.

Manos MM, Ting Y, Wright DK, et al. The use of polymerase
chain Reaction amplification for the detection of genital
human Papillomaviruses. In: Furth M, Greaves M (eds),
Molecular diagnostics of Human cancer: Cancer cells. Cold
Spring Harbor, NY: Cold Spring Harbor Laboratory, 1989:
209-214.

Novelli G, Gennarelli M, de Santis, et al. Inosinecontaining
primers in human papillomavirus detection by polymerase
chain reaction. Biomed Pharmacother 1992; 46: 167-169.
Bell DA, Taylor JA, Paulson DF, et al. Genetic risk and
carcinogen exposure: A common inherited defect of the
carcinogen-metabolism gene glutathione S-transferase M1
(GSTM1) that increase susceptibility to bladder cancer. J
Nat Cancer Inst 1993; 85: 1159-1164.

van den Brule AJC, Meijer CLJ, Bakels V, et al. Rapid
detection of human Papillomavirus in cervical scrapes by
combined general primer-mediated  and typespecific
polymerase chain reaction. J Clin Microbiol 1990; 28: 2739-
2743.

Poulsen S. The Danish HPV programme: A success story-
vaccination by general practitioners. Presented at: The
Eurogin 2011 International Congress (abstract SS4-11);
2011, Lisabon.

Oliphant J, Perkins N. Impact of the huuman papillomavirus
(HPV) vaccine on genital wart diagnoses at Auckland
Sexual Health Services. N Z Med J 2011; 124: 51-58.

Grce M, Magdi¢ L, Kocijan I, Paveli¢ K. Increase of genital
human papillomavirus infection among men and women in
Croatia. Anticancer Res 1996; 16: 1039-1042.

Hu D, Goldie S. The economic burden of noncervical human
papilloma- virus disease in the United States. Am J Obstet
Gynecol 2008; 198: 500- 507.

Dillner J, Kjaer SK, Wheeler CM, et al. Four year efficacy of
prophylactic human papillomavirus quadrivalent vaccine
against low grade cervical, vulvar, and vaginal intraepithelial
neoplasia and anogenital warts: Randomised controlled
trial. BMJ 2010; 341: ¢3493.

Roggendorf H. Erste Erfahrungen zur Akzeptanz der HPV-
Impfung Durchimpfungsrate eines Jahrgangs in einer
Grofstadt 1 Jahr nach Impfempfehlung durch die STIKO.
Monatsschrift Kinderheilkunde 2009; 10: 982-985.

Kester LM, Zimet GD, Fortenberry JD, et al. A national study
of HPV vaccination of adolescent girls: Rates, predictors,
and reasons for non vaccination. Matern Child Health J
2012. Published online ahead of print June 23, 2012. PMID:
22729660.

Moscicki AB, Ellenberg JH, Vermund SH, et al. Prevalence
of and risks for cervical human papillomavirus infection and
squamous intraepithelial lesions in adolescent girls: Impact
of infection with human immunodefici ency virus. Arch
Pediatr Adolesc Med 2000; 154: 127-134.

Vaccarella S, Herrero R, Snijders PJ, et al. Smoking and
human papilloma virus infection: Pooled analysis of the
International Agency for Research on Cancer HPV
Prevalence Surveys. Int J Epidemiol 2008; 37: 536- 546.

Prev Ped, 2017; 3(1-2): 44 - 48

Strana 47



Human Papiloma Viruses Detection in Adolescent Women with Abnormaln Cytology in Croatia. D. Lepusic,
S. Radovi¢- Radovéic, A. Vukovic

24, Satterwhite CL, Torrone E, Meites EF et al. Sexually
transmitted infections among US women and men:
Prevalence and incidence estimates, 2008. Sex Transm Dis
2013; 40: 187-193.

25. Tilson EC, Sanchez V, Ford CL, et al. Barriers to
asymptomatic screening and other STD services for
adolescents and young adults: focus group discussions.
Bmc Public Health 2004; 4:21.

26. Centers for Disease Control, Prevention (CDC). Sexually
transmitted diseases treatment guidelines 2010. Morb Mortal
WKly Rep 2010; 59 (RR-12): 1-110.

Primljeno/Received: 7.2.2017.
Prihvaéeno/Accepted: 20.2.2017.

Correspondance to:

Prof Dubravko Lepusic¢

Department of Obstetrics and Gynecology, Clinical Hospital Center
,Sestre milosrdnice”

University of Zagreb, Zagreb, Croatia

e-mail. dlepusicO@gmail.com

Strana 48

Prev Ped, 2017; 3(1-2):44 - 48



