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ABSTRACT

INTRODUCTION. The human papilloma virus (HPV) belongs to double-stranded, DNA circular viruses which
infect the epithelial cells. The highest incidence of HPV is identified in malignant processes which affect the
uterine cervix, as well as vulvar, penile, rectal and pharyngeal regions.

GOAL OF STUDY. An attempt to find correlations between HPV incidence rates in urine sediment cells and in
desquamated epithelial cells of the uterine cervix in a group of patients with frequent, recurrent cystitis.
MATERIALS AND METHODS. HPV presence was studied, both in urine sediment cells and in uterine cervix
epithelial cells of 77 patients.

RESULTS. An analysis of urinary sediments brought a total of twenty (25.97%) positive and 57 (74.03%)
negative results. In turn, an evaluation of uterine cervix material samples revealed 17 (22.08%) positive and 60
(77.92%) negative results.

CONCLUSIONS. The study enabled a comparison between HPV prevalence rates in urine sediment cells and in
uterine cervix epithelial cells of an examined patient. The performed observations are likely to trigger a further
analysis of the studied issue; however, the obtained results provide arguments for different natural histories of
the infection processes.
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STRESZCZENIE

WSTEP. W przypadku raka urotelialnego jednym z potencjalnych czynnikdéw rakotworczych jest wirus bro-
dawczaka ludzkiego (HPV). Ludzki wirus brodawczaka nalezy do dwuniciowych wirusow DNA infekujacych
komorki nabtonka. Najwigksza czgstos¢ wystepowania HPV stwierdzono w zlosliwych procesach, ktore maja
wplyw na szyjke¢ macicy, a takze na okolice sromu, pracia, odbytnicy oraz gardta.

CEL PRACY. Celem podjetych badan byta proba znalezienia korelacji migdzy czestoscig wystepowania HPV
w komorkach osadu moczu a zluszczonymi komorkami nabtonka szyjki macicy w grupie pacjentow z czestym,
nawracajacym zapaleniem pecherza.

MATERIAL I METODY. Obecno$¢ wirusa HPV badano zarowno w komorkach osadu moczu, jak réwniez
w komorkach nabtonka szyjki macicy u 77 pacjentow.

WYNIKI. Analiza osadow moczowych data tagcznie dwadziescia (25,97%) pozytywnych i 57 (74,03%) nega-
tywnych wynikow. Z kolei ocena probek pochodzacych z macicy wykazata 17 dodatnich wynikow (22,08%)
160 (77,92%) negatywnych wynikow.
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WNIOSKI. Przeprowadzone badanie umozliwito poréwnanie czgstosci wystepowania wirusa HPV w komor-
kach osadu moczu oraz w komoérkach nabtonka szyjki macicy u badanego pacjenta. Przeprowadzone obserwacje
prawdopodobnie spowoduja dalsza analize badanego zagadnienia; jednak uzyskane wyniki dostarczaja argu-

mentow dla réoznych naturalnych proceséow infekowania.

Stowa kluczowe: HPV, nawracajgce zapalenie pecherza moczowego, szyjka macicy

INTRODUCTION

The juxtaposition of eleven multicentre, case-
control studies, published by Mufoz et al. on 2003,
encompassing of group of 1918 patients with cervical
cancer and a group of 1928 healthy women, the study
for infection with the human papillomavirus (HPV)
has become a standard in cytodiagnostics (1). In
the countries, where screening for HPV infection
included 2/3 of the female population, the morbidity
and mortality rates of the patients have decreased by
80% and 70%, respectively (2).

The application of molecular tests, identifying
high-risk HPV DNA as a part of uterine cervix cancer
prophylactics, has for 6 years been also recommended
by the Polish Society of Gynaecology and the
National Chamber of Laboratory Diagnosticians, as
both a screening tool and an element of enhanced
diagnostics (2).

The history of perception of HPV infection as an
aetiopathological factor in urinary tract diseases has
equally been long (3,4). HPV has for some 30 years
been identified as a potential carcinogenic factor in
urothelial cancer cases (5,6). However, up to now, no
consensus has been achieved, regarding its role in the
process of carcinogenesis in the urinary bladder (7,8).

Discrepancies in literature data and the results
of to-date’s studies of the authors led to engaging
in studies on the concomitant presence of HPV in
urine sediment cells in comparison to its presence in
desquamated epithelial cells from the uterine cervix.
Some literature reports describe the presence of HPV
DNA in urine sediment cells in cases of uterine cervix
cancer, its incidence being higher, the higher was the
stage of the disease (9,10,11).

A thorough search through available medical
literature databases identified only one report, dealing
with the presence of HPV in DNA samples, obtained
from urinary and cervical cancers (12). However, no
similar publications were found on DNA samples,
collected either from urinary sediments or from
desquamated epithelial cells of the uterine cervix in
cases of frequent, recurrent cystitis.

GOAL OF STUDY

The goal of the undertaken studies was either
to confirm or to exclude any relationships between
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WSTEP

Dzieki zestawieniu jedenastu wieloosrodkowych ba-
dan o charakterze case-control, opublikowanych przez
Muiioz 1 wsp. w 2003 r., obejmujacych grupe 1918 pa-
cjentek z rakiem szyjki macicy oraz grupe 1928 zdrowych
kobiet, badanie infekcji wirusem brodawczaka ludzkiego
(Human Papillomavirus — HPV) stato si¢ standardem
w cytodiagnostyce (1). W krajach, w ktorych przebadano
2/3 populacji kobiet, uzyskano spadek zachorowalnosci
0 80% i umieralnosci pacjentek o 70% (2).

Od ponad 6 lat aplikacja molekularnych testow
identyfikujacych DNA HPV HR (High-risk) w pro-
filaktyce raka szyjki macicy jest rekomendowana
rowniez przez Polskie Towarzystwo Ginekologiczne
(PTG) oraz Krajowg Izb¢ Diagnostow Laboratoryj-
nych (KIDL), jako element badan przesiewowych oraz
diagnostyki pogtebionej (2).

Historia roli infekcji HPV jako czynnika etiopatolo-
gicznego w chorobach uktadu moczowego jest rownie
dhuga (3,4). Od okoto 30 lat w przypadkach raka urote-
lialnego wirus HPV jest identyfikowany jako potencjal-
ny czynnik rakotworczy (5,6). Jednakze do chwili obec-
nej nie uzyskano konsensu, co do jego roli w procesie
nowotworzenia w obregbie pecherza moczowego (7,8).

Rozbieznosci w danych literaturowych oraz dotych-
czasowe wyniki badan wiasnych zadecydowaty o pod-
jeciu badan nad jednoczasowa obecno$cia wirusa HPV
w komorkach osadu moczu w poréwnaniu do zhuszczo-
nych komérek nabtonkowych szyjki macicy. W literatu-
rze istnieja doniesienia o obecnosci DNA wirusa HPV
w komorkach osadu moczu w przypadkach raka szyjki
macicy, obserwowang tym czesciej, im wyzszy byt sto-
pien zaawansowania choroby (9,10,11).

W dostepnym pismiennictwie znalezioo jedno
opracowanie, ktore dotyczylo obecnosci wirusa HPV
w probkach DNA uzyskanych z guza pecherza oraz
raka szyki macicy (12). Nie znaleziono natomiast po-
dobnych opracowan dotyczacych probek DNA uzyska-
nych z osadu moczu oraz probek DNA ze ztuszczonych
komorek nabtonkowych szyjki macicy, w przypadkach
czestych nawracajacych zapalen pecherza moczowego.

CEL PRACY

Celem podjetych badan byto potwierdzenie Iub
wykluczenie zalezno$ci pomigdzy wystgpowaniem
wirusa HPV w komorkach osadu moczu oraz ztuszczo-
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HPV occurrence in urinary sediment cells and in
desquamated epithelial cells of the uterine cervix in
cases of frequent, recurring cystitis in women.

MATERIALS AND METHODS

Seventy-seven female patients were enrolled,
meeting at least three, out of the following four
criteria: the age: 35 - 74 years, occupational risk
(exposure to carcinogens), multiyear tobacco
smoking, recurrent infections of the urinary tract
(more than three documented episodes during the
recent three years, pharmacologically treated). The
enrolled patients were submitted to studies for HPV
presence in urinary sediments and in the epithelial
cells of the uterine cervix. Standard conditions were
drafted for diurnal urine collection. Standard urine
sample collection conditions were worked out (the
first morning urine portion, a professional sterile
vessel, the storage temperature +8°C, the storage time
not above 2 hours), thus solving the most common
problem with the reliability of obtained results (13).
Cervical smears were taken with a sterile, disposable
brush (ROVERS®EndoCERVEX-BRUSH®) and
placed in eppendorf tubes with a stabilising fluid
inside.

DNA samples were isolated by means of
micro-columns with ion-exchange membranes of
A&A Biotechnology. The isolated DNA was used
as an input material in screening studies for HPV
presence in urine sediment cells and in uterine cervix
epithelial cells. The study for HPV presence was
carried out with a HPV HCR-genotype-titre-FRT kit
of AmpliSens, in compliance with the manufacturer’s
procedure. The test was based on the multiplex PCR
method in real time, which enables identification of
13 oncogenic genotype of HPV with sensitivity of
1000 copies per ml.

RESULTS

Twenty (25.97%) positive and fifty-seven
(74.03%) negative results were obtained in urinary
sediment analysis, identifying 13 various genotypes:
16, 18, 31, 33, 39, 45, 51, 52, 56, 58, 59, 66, 68. In
ten (12.99%) cases, more than one viral genotype
was simultaneously observed. In turn, an evaluation
of uterine cervix material samples revealed seventeen
(22.08%) positive and sixty (77.92%) negative results.
The following genotypes were identified: 16, 18,31, 45,
51, 58. In two (2.60%) cases, several genotypes were
present in one tube. Table I presents the distribution of
viral genotypes.

nych komorkach nabtonkowych szyjki macicy w przy-
padkach czestych nawracajacych zapalen pecherza
moczowego u kobiet.

MATERIAL I METODY

Przebadano 77 pacjentek spehiajagcych minimum
trzy spo$rdd czterech nastgpujacych kryteriow: wiek: 35
— 74 lata, ryzyko zawodowe (narazenie na kancerogeny),
wieloletnie czynne palenie tytoniu, nawracajace infekcje
uktadu moczowego (powyzej trzech udokumentowanych
epizodow w ostatnich trzech latach, leczone farmako-
logicznie). W analizowanej grupie pacjentek przepro-
wadzono badanie na obecno$¢ wirusa HPV w osadzie
moczu oraz w komorkach nabtonkowych szyjki macicy.
Opracowano standardowe warunki pozyskiwania prébki
moczu (pierwsza poranna porcja moczu, profesjonalne
jalowe naczynie, temperatura przechowywania +8°C,
nie dhuzej niz 2h) wychodzac naprzeciw najczestszym
problemom z rzetelnoscig uzyskiwanych wynikow (13).
Wymazy z szyjki macicy pobierano sterylng szczoteczka
jednorazowego uzytku ROVERS®EndoCERVEX-B-
RUSH®), ktére umieszczano w probowce typu eppendorf
z plynem stabilizujagcym.

Probki DNA izolowano z wykorzystaniem mi-
krokolumn z membranami jono-wymiennymi firmy
A&A Biotechnology. Wyizolowane DNA stanowito
materiat do przeprowadzenia badan przesiewowych
w kierunku obecnosci wirusa HPV w komorkach
osadu moczu oraz komorkach nabtonkowych szyjki
macicy. Badanie obecnosci HPV wykonywane byto
zestawem AmpliSens HPV HCR-genotype-titre-FRT
zgodnie z procedurg producenta. Test opiera si¢ na
metodzie multiplex PCR w czasie rzeczywistym, ktory
umozliwia wykrycie 13 onkogennych genotypow wi-
rusa HPV z czuloscig 1000 kopii na mililitr.

WYNIKI

Ogolem otrzymano 20 (25,97%) wynikdéw pozy-
tywnych oraz 57 (74,03%) wynikow negatywnych
w osadzie moczu, identyfikujgc 13 réznych genoty-
poéw: 16, 18, 31, 33, 39, 45, 51, 52, 56, 58, 59, 66, 68.
W 10 (12,99%) przypadkach zaobserwowano wigcej
niz jeden genotyp wirusa jednoczesnie. W materiale
pochodzacym z szyjki macicy otrzymano 17 (22,08%)
wynikow pozytywnych oraz 60 (77,92%) wynikow
negatywnych. Zidentyfikowano genotypy: 16, 18, 31,
45, 51, 58. Stwierdzono obecnos¢ kilku genotypow
w jednej probce w dwoch przypadkach (2,60%). Roz-
ktad genotypow wirusa przedstawiono w Tabeli 1.
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Table I. The distribution of viral genotypes
Tabela I. Rozktad genotypdéw wirusa

Genotype HPV from urine sediments HPV from uterine cervix
The number of cases The number of cases
16 4 [11.76%] 5126.31%]
18 4 [11.76%] 3[15.79%]
31 5 [14.72%] 2 [10.53%]
33 2 [5.88%)] -
39 1[2.94%)] -
45 2 [5.88%] 2 [10.53%]
51 5 [14.72%)] 5126.31%]
52 2 [5.88%] -
56 3 [8.82%)] -
58 3 [8.82%)] 2 [10.53%)]
59 1[2.94%] -
66 1[2.94%] -
68 1[2.94%] -

In the material from urine sediment cells, genotypes
31 and 51 demonstrated the higher prevalence; genotypes
16 and 18 were relatively frequent as well. Whereas in the
DNA, isolated from cervical smears, genotypes 16 and
51 revealed the highest prevalence. In six cases (7.79%),
simultaneous HPV infection was identified in urine
sediment cells and in cervical smears. In three, out of those
cells, the same viral genotypes were found. In one case,
urine sediment cells presented with five different genotypes
of HPV, where one of them was also simultaneously found
i cervical cells. In one case, in urine sediments, three
genotypes of HPV were found, where two out of which
were also present in the cervical material.

Hereby a hypothesis was postulated about
a possibility of common aetiopathogenesis of both
infections. In order to verify that hypothesis, the
obtained material was divided into two groups:
a control group, with negative results of the test for
HPYV presence in urine sediment and a study group,
where the results were positive. Yates’ chi-square test
was used for the hypothesis verification and brought
the results presented in Table II.

Table II. Yates’ chi-square test
Tabela II. Test Chi® z poprawka Yatesa

W materiale pochodzacym z komoérek osadu mo-
czu najczestszym genotypem byl genotyp 31 oraz
51, relatywnie czgste byly rowniez genotypy 16 1 18.
W probkach DNA z wymazu z szyjki macicy najczgst-
szym genotypem byt genotyp 161 51.

W szesciu przypadkach (7,79%) wykryto jednocze-
sna infekcje HPV w komorkach osadu moczu oraz w wy-
mazie z szyjki macicy. W trzech sposrdd nich wykryto
te same genotypy wirusa. W 1 przypadku w komorkach
z osadu moczu wykryto 5 réznych genotypdéw wirusa
HPV, z czego jeden z nich wystepowal rowniez w komor-
kach szyjki macicy. W 1 przypadku w materiale z osadu
moczu wykryto 3 genotypy wirusa, z czego 2 byly row-
niez obecne w materiale pochodzacym z szyjki macicy.

Postawiono hipotez¢ o mozliwosci wspolnej etio-
patogenezy obu infekcji.

W celu weryfikacji tej hipotezy podzielono mate-
rial na dwie grupy. Pierwsza, kontrolna, w ktérej wy-
nik badania na obecno$§¢ HPV w osadzie moczu byt
negatywny oraz druga, w ktorej wynik byt pozytywny.
Do sprawdzenia hipotezy zastosowano test Chi* z po-
prawka Yatesa (Tab. II).

Control group
Negative HPV from urine sediments

Study group
Positive HPV from urine sediments

Negative HPV from uterine cervix

46 [59.74%]

14 [18.18%]

Positive HPV from uterine cervix

11[14.29%]

6 [7.79%]

Chi square test: 0.4616987; df = 1; p = 0.49683

These results demonstrate no statistically
significant (p>0.05) difference between the control
group and the study group. Despite that, a group of
6 cases, with simultaneous infection in both organs,
was evaluated to see the degree of convergence among
various genotypes of the virus. Pearson’s chi-squared
test was applied for the study (Table I1I).
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Powyzsze wyniki wykazuja brak istotnej staty-
stycznie (p>0,05) réznicy pomiedzy grupa kontrolna
a grupg badang. Mimo to, w grupie 6 przypadkow
z jednoczesng infekcja w obu narzadach postanowiono
sprawdzi¢ stopien zbiezno$ci roznych genotypow wi-
rusa. Badanie przeprowadzono stosujac test Chi? Pear-
sona (Tab. III).
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Table III. Pearson’s chi-squared test
Tabela III. Test Chi? Pearsona

HPV from urine sediments HPYV from uterine cervix
Case 1* GT 31, 58, 68 GT 31, 58
Case 2% GT 16, 33, 45,52, 59 GT 16
Case 3. GT 16 GT 16
Case 4. GT 31 GT 51
Case 5. GT 31, 58 GT 31, 58
Case 6. GT 18 GT 18

*Cases 1 and 2 were regarded convergent. Chi square test: 12.00000; df = 6, p = 0.06197

In the light of the made assumptions, the results of
the previous analysis and p>0.05, the obtained result
was considered statistically insignificant. A detailed
table, with the results of the studies in seventy-seven
cases is available from the authors.

DISCUSSION

HPYV is a small, circular double-stranded DNA of
the virus, which occurs in epithelial cells. The virus is
most often present in the uterine cervix, the vulva, the
penis, the rectum and the oral part of the pharynx (14).

The urothelial (transitional cell) carcinoma of
the urinary bladder demonstrates one of the highest
incidence rates, especially in developing countries. It
seems that the human papillomavirus is associated
with the aetiology of urinary bladder tumour because
of its high incidence in samples, collected from
urinary bladder neoplasms in the study by MR Barghi
et al. (15). The studies of Li et al. (16) presented an
approximately three times higher incidence of urinary
bladder cancer in persons with positive results of the
test for HPV presence. Kim et al. (17) demonstrated
the presence of various HPV types in urinary sediment
cells of thirty-five patients with urinary bladder
carcinoma HPV was also identified in the urinary tract
of patients with urethritis or cystitis (15). The role was
not called into question in subsequent meta-analyses
of reports, describing the role of HPV infection in
the aetiopathogenesis of urinary bladder, however,
its significance was determined to be ,,moderate to
certain” (16,7,18). A possibility was noted of HPV
infection correlation with the malignancy stage
of the urinary bladder carcinoma which, with the
simultaneous presence of CHEK2 gene mutation and
355T/T polymorphism of CYPIBI1 gene in 131 DNA
samples from tumour tissues and peripheral blood of
the patients (19). However, this issue is still rather
controversial, as, for example, in the study of Schmid
et al. (8), no HPV presence was confirmed in any of
109 studied samples, collected from frozen tumour
tissue fragments.

During the years 2014-2015, while implementing
the “Programme of early infections with human

Otrzymany wynik uznano za nieistotny statystycz-
nie (p>0,05). Szczegdtowa tabela uwzgledniajaca wy-
niki badan w 77 przypadkach do wgladu u autoréw
artykuhu.

DYSKUSJA

HPV jest matym, kolistym, dwuniciowym wiru-
sem DNA, ktory wystepuje w komoérkach nabtonko-
wych. Najczestszymi lokalizacjami obecnos$ci wirusa
jest szyjka macicy, srom, penis, odbyt i cze$¢ ustna
gardta (14).

Jednym z najczestszych nowotworow zto§liwych,
zwlaszcza w krajach rozwijajacych sig, jest rak uro-
telialny (przej$ciowokomorkowy) pecherza moczowe-
go. Wydaje sig, ze ludzki wirus brodawczaka jest zwig-
zany z etiologig guza pecherza moczowego ze wzgle-
du na jego wysoka czestos¢ wystepowania w probkach
uzyskanych z nowotworéw pegcherza moczowego
w badaniu MR Barghi i wsp. (15).

W badaniach Li i wsp. (16) wykazano okoto 3-krot-
nie czestsze wystepowanie raka pecherza moczowego
u 0sob, u ktorych wynik testu w kierunku obecnosci wi-
rusa HPV byt pozytywny. Kim i wsp. (17) u 35 pacjen-
tow z rakiem pgcherza moczowego wykazali obecno$é
roznych typow wirusa HPV w komorkach z osadu mo-
czu (15). Zidentyfikowano réowniez obecno$¢ wirusa
HPV w drogach moczowych u pacjentek z zapaleniem
cewki moczowej i zapaleniem pgcherza moczowego.
W kolejnych meta-analizach doniesien o roli infekcji
HPV w etiopatogenezie raka pecherza nie zakwestio-
nowano tej roli, jednakze jej znaczenie okreslono jako
moderate to certain (16,7,18). Odnotowano mozliwos¢
korelacji infekcji HPV ze stopniem zlosliwosci raka
pecherza moczowego, przy jednoczesnej obecnosci
mutacji genu CHEK?2 oraz polimorfizmu 355T/T genu
CYPI1BI1 w 131 proébkach DNA pochodzacych z tkan-
ki guza i krwi obwodowej pacjentow (19). Jednakze
temat ten jest ciagle kontrowersyjny, gdyz w badaniu
Schmid 1 wsp. (8) nie stwierdzono obecnosci wirusa
HPV w Zadnej ze 109 badanych probek pochodzacych
z zamrozonych fragmentow tkanki guza.

W latach 2014-2015 realizujac program zdrowot-
ny ,,Program wczesnego wykrywania zakazen wiru-
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HPV”, financed by the Local Government of the Lodz
Voivodeship, 409 female patients were examined
for HPV infection in the uterine cervix. Eighty-
seven (21.27%) of positive results were recorded
(unpublished data). Comparing the above results to
the analysed 77 cases, one may say that in cases of
frequent, recurrent cystitis in women, the percent of
HPYV infections in the uterine cervix is not statistically
different form the incidence among the persons who
fulfilled the inclusion criteria in the above-mentioned
healthcare programme (Chi square: 0.0251; df = 1; p
=0.874216).

In the presented clinical material, the number of
cases with convergent distribution of HPV genotypes,
both in urine sediment and in cervical material cells,
does not allow for confirmation of the hypothesis about
the common aetiopathogenesis of both infections. The
number of cases, in which HPV was found in one organ
only and the case, in which different genotypes of the
virus were identified in both organs, speak in favour of
different natural histories of those infections.

CONCLUSIONS

An attempt was undertaken to evaluate the presence
and distribution of different HPV genotypes in a group
of patients with recurrent inflammations of the urinary
tract. HPV genotypes were searched in urinary
sediment cells and their incidence was compared
with the incidence of HPV genotypes in desquamated
epithelial cells of the uterine cervix. No statistically
significant convergence was noted in the distribution
of HPV genotypes between the infection presence in
urine sediment cells vs. the infection in DNA samples,
acquired from the desquamated epithelial cells of the
uterine cervix.
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sem brodawczaka ludzkiego HPV” finansowany przez
Samorzad Wojewodztwa todzkiego przepadano 409
pacjentek pod katem obecnosci infekcji HPV w szyjce
macicy. Uzyskano 87 (21,27%) wynikow pozytyw-
nych (dane niepublikowane). Porownujac powyzsze
wyniki do analizowanych 77 przypadkéw, mozna
stwierdzi¢, ze w przypadkach czestych, nawracajacych
zapalen pecherza moczowego u kobiet odsetek infekcji
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