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SUMMARY

Infection with high-risk human papillomaviruses (HPV) is a significant risk factor for malignancy. The
identification of particular HPV types is important for identifying patients with premalignant lesions who
are at risk of progression to malignancy and for epidemiological studies. We present data on the prevalence
of HPV infection in the upper respiratory tract of healthy children.
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Human papillomaviruses (HPV) constitute a
group of deoxyribonucleic acid (DNA) viruses
related to the genesis of various benign and
malignant human lesions in the upper
respiratory tract, skin and the genital tract [5].
Over 100 HPV types have been identified, of
which about 30 infect mucosal epithelia [17].
These can be divided into low-risk types (e.g.,
HPV-6 and -11) associated with papillomas (or
warts) of mucosa of oral-nasal -cavities,
pharynx, larynx, or genital tract and generally
remain benign, and high-risk types (e.g., HPV-
16 and -18) associated with the lesions that can
progress to cancer [1, 13]. High-risk HPV DNA
is detectable in about 95% of cases of cervical
cancer [2].

The role of HPV in airway papillomas has
been well defined in recent literature [7].
Papillomatosis of upper respiratory tract is a
benign virally (HPV-6 and - 11) induced
neoplastic disease that may obstruct the airway
and tend to recur frequently. The chronicity and
recurrence of papillomas has been postulated to
be a result of residual viral genome in normal-
appearing cell adjoining papilloma tissues. The
development of malignancies from papillomas
has been reported [14]. Papillomatosis of upper
respiratory tract and particularly laryngeal
papillomatosis is a disease of all ages, more
often first diagnosed in the first decade. The
transmission of HPV infection of the upper
respiratory tract remains poorly understood. For
some time it has been recognized that laryngeal
papillomatosis in children is caused by HPVs
are transmitted vertically from mother to infant,
that was associated with a high viral load in the
genital tract during pregnancy [3, 12]. Despite
this opinion and observations, some researches
are reluctant to accept the occurrence of vertical
transmission [4].

Human papillomaviruses such as types 6 and
11 can cause lifelong infections in airway

epithelial cells in the patients. Our aim was to
establish the prevalence of human papilloma-
viruses in the upper respiratory tract of healthy
children, and to find possible facilitating factors
of persistence and spreading HPV infection.
Obtained information will be useful for making
the preventive recommendations against HPV
infection.

The group of 405 Kaunas pre-school and
school healthy children (217 female (53.6%)
and 188 male (46.4%), mean age, 7 years,
range, 2-11) was examined after getting a
consent from their parents. Approval for the
study was obtained from the Independent Ethics
Committee of Kaunas University of Medicine.
Epidemiologic characteristics were analyzed.
Routine  laryngological examination was
performed. Pharyngeal swabs were taken and
analyzed for the presence of HPV DNA. DNA
from smears was isolated by proteinase K
digestion (proteinase K 50pg/ml, SDS 0.5%,
Tris HCl 50mM pH 7.5, EDTA 5mM pH 8.0,
NaCl 50mM) for 24 h at 37°C and phenol-
chlorophorm extraction as described by Fife et
al. [6]. DNA was precipitated from supernatant
in a sodium acetate ethanol solution, dissolved
in 50p of TE (Tris HCI 10 mM pH 8.0, EDTA
ImM pH8.0) and used for future study.
Polymerase chain reaction (PCR) was
performed as described by Tucker et al. [16]. In
all PCRs stringent precautions were taken to
avoid contamination. To confirm that the
samples were of sufficient quantity and quality
for PCR, all samples were tested for c-fos DNA
by PCR. Four primer pairs from L1 region of
HPV-16, E1 region of HPV-18, L1 region of 5
types HPV (6b, 11,16, 18, 33) and L1 region of
33 types of HPV (5,6,8,11,16,18,26,27,30,
31,33,35,39,40,41,42,
43,45,47,48,51,52,53,54,55,57,58,59) were used
for amplification of DNA. The amplified DNA
was separated by electrophoresis on a 2%
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agarose gel in 0.04M Tris-acetate (pH 8.0) and
0.001M EDTA at 100V and 10mA for 1h. The
gel was stained with ethidium bromide and
visualized by UV transillumination. Viral typing
using PCR was performed in the Department of
Molecular Virology A. Mickiewicz University,
Poznan.

All the specimens were positive for c-fos.
There were found 93 infected children (23.0%)
in the study group, the criterion being the
presence of DNA sequence characteristic for
HPV in pharyngeal swabs. There were no
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significant differences in prevalence of HPV
infection according to sex: 48 (51.6%) of
infected children were girls and 45 (48.4%) -
boys.

Examinations of children using PCR method
with specific primers revealed mainly HPV type
6 and 11 (Table I). High risk HPVs were
observed in 8.4% of cases. HPV-16 was
identified in 33 of the analyzed cases. The DNA
sequence characteristic for HPV-18 was found
only in one child.

Table 1

Results Obtained with PCR

PCR result with specific primers

Number (%) of children with these

HAPV-6, 11

HPV-18

results

HPV-16

- 59 (14.6%)

6 (1.5%)

27 (6.7%)

1 (0.2%)

[+

RE R

312 (77.0%)

405 (100.0%)

It was found out from epidemiological
anamnesis that the parents of HPV positive
children were active smokers in 67.7% of cases,
while in the rest of the studied group the percen-
tage was 56.1%. The fact worth consideration is
the standard of living, which in the families of
HPV positive children was estimated by 11.8%
of parents as low, while in the other group -
2.2% of parents gave similarly bad estimation.
It was ascertained that 23 (24.7%) of HPV
positive children had various infections of upper
respiratory tract earlier in the history of
previous diseases, while in HPV negative
children frequent episodes of such infections
were found out only in 8 (2.6%) cases.

On physical examination enlargement of
submandibular lymph nodes was found in 28%
of HPV infected children and dental caries in
57% of HPV infected children, while in HPV
negative children the percentage was 18.3 and
36.2 accordingly.

This study provides evidence for mucosal
HPV infection in upper respiratory tract of heal-
thy children. Using PCR, HPV DNA was detec-
ted in 23% pharyngeal swabs from 405 2-11-
year-old children. Other studies detected HPV
DNA in pharyngeal swabs from up to 36.4%
healthy children [15]. These data suggest that
respiratory tract infection due to HPV is a very
common phenomenon. A similarly high level of
HPV DNA (30%) was revealed in cervical
brush-scrapes of healthy women [8]. Detected
prevalence of "high risk" HPV in upper
respiratory tract of children reached only 8.4%.
Other study have reported up to 26% prevalence
of HPV-16 DNA in children [11]. It should be
noted that "high-risk" HPV DNA has been
detected more often in the oral cavity of adults
(22-44%) [1, 9].

It was shown in one study, that virus may
persist for at least the first two years of life in
children who acquired infection from their
mothers [10]. Puranen et al. also identified HPV
DNA in buccal brush-swabs from children aged
0.3-11 years, who were born to HPV negative
mothers [12]. In our study there were some
differences in HPV prevalence according to age
among children aged 2 to 11 years, suggesting
that infection may occur in early life and
persists but becomes more often established in
7-10 years of life. These data suggest that the
infection may spread horizontally through a
direct contact with an infected tissue or through
an indirect contact with contaminated objects.
Alternatively repeated infections may occur, to
sustain prevalence at a constant rate.

There were no significant differences in
prevalence of HPV infection according to sex.

The study showed relationship between the
prevalence of HPV infection and frequent
episodes of various infections of upper
respiratory tract earlier in the history. Besides
HPV infection was more often detected in
children with enlarged lymph nodes and dental
caries. Significantly higher level of the carriers
state in the families of active smokers and the
families of a low living standard show a
considerable contribution of environmental
factors in the spread of HPV infection. The
consequences of vertical or early childhood
HPYV infection are not quite clear yet, however
it thought that early transmission of HPVs may
induce premalignant lesions. Therefore it is
recommended to observe and to examine
prophylactic HPV positive children, especially
who have "high risk" HPVs in their upper
respiratory tract.

The prevalence of HPV type 6 and 11 in the
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upper respiratory tract of healthy children is chronic infectious foci. Children infected with
relatively high. The prevalence of "high risk" "high risk" HPVs must be observed and
HPV among healthy children is rather low. HPV ~ examined prophylactic for early identification
was more often detected in children with of premalignant lesions.

unfavourable epidemiological conditions and
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INPEBAJINPOBAHUE WHO®UIIMPOBAHNS BEPXHEI'O PECIIN-
PATOPHOI'O TPAKTA 3J10POBBIX AETEHU YEJOBEYECKUM
HHAITMJIVJIOMABHUPYCOM
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PE3IOME

WudurnmpoBanne ¢ BHICOKUM PUCKOM UeJoBeuecknM mammioMaBupycoM (ULIB) sBrusercss BaXKHBIM
daxropoM pucka ManurHH3ay. Maenrudukanus onpeeneHunx TunoB UIIB nMmeer 3naueHue /uis aua-
THOCTHKH HAIUEHTOB C IPEAPAKOBLIMH 3a00ICBAaHISIMY, C PICKOM O3IIOKaYECTBICHUS, U JUISI DIIHACMHIOJIO-
THYECKUX HccieoBannii. MEl mpecrapiseM JaHHble o npeBanupoBannu UIIB wrHpekmn Bepxnero pe-
CIHAPATOPHOTO TPAaKTa V 3/I0POBHIX JAETEH.

KITHOYEBBIE C/IOBA: ManumioMaBupyc, MaTUTHU3AIL, HACHTH(QUKANNS, aMILTAQUKAIIs

INIPEBAJTIOBAHHS IHO®IKYBAHHSA BEPXHbBOI'O PECHIPATOP-
HOI'O TPAKTY 310OPOBUX AITEU JIIOACBKHUM ITAIIIJIOMA-
BIPYCOM.
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[adixyBaHHS 3 BUCOKUM PU3UKOM JIOACHKUM HaninoMaBipycoum (JI[IB) e BaxiuBuM GakTOpOM PU3UKY
MamirHi3amii. [reaTudikanis BusHadennx tTumiB JIIIB Mae 3HaveHHS U IaTHOCTUKH TATIIE€HTIR 13 TIepe-
JIPAaKOBUMH 3aXBOPIOBAHHIMMU, 3 PU3UKOM 3JOSKICHOCTI, 1 JITIS €TiIeMIONOTIIHUX JIOCTIKEHE. [ logatoThes
JaHi mpo npeamtoBanus JIIB irdekiii BepXHROTo pecmipaTopHOTO TPAKTY V 30POBUX JIiTeH.

KITHOY0BI CI0BA: naninoMasipyc, MaJiTHI3AIIS, eATAdIKAIS, aMIUTH(iKaIis
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COBPEMEHHBIE IHOJAXO/AbI K JIEHEHUIO TAXEJBIX ®OPM

MEHUHIOKOKKOBOI HHOEKIIUN

M.A. I'eopeuanuy, B.A. Kopcynos
XapbKOBCKas MEJTUITIHCKAS aKaIeMHUS MIOCISTUIIOMHOTO 00pa3soBaHus

PE3IOME

B crarpe oTpaxkeHbl COBPEMEHHBIE IOIXO/(BI K IPOBEACHUIO HHTEHCHBHOM Tepalmu ¥ GOMBHBIX ¢ TS-
KEMBIMI (POpPMaMH MEHHHTOKOKKOBOH mH(peknuu. [IpecTapieHr OCHOBHEIE HallpaBICHHUs aHTHOAKTEPH-
anmbHOM Tepalny, HHTEHCHBHOM Tepanuu moka, /IBC-cuaapoMma, pecuupaTOpHON HOIEPKKH, DHTEPaIh-
HOTO W HAapeHTEPANbHOTO IMUTAHHS. Y/IEICHO BHAMaHHUE COCTOSHMIO IPOOIEMEI IPUMEHEHHS CTEPOH/IOB,
DKCTPAKOPIOPATBHEIX METO/IOB ACTOKCHKAITHH.
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