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HPV OETEKUWJA W/ANU LATONOLWKA ANJATHOCTUKA

Cama M. MusnenkoBuh

Knuamuko-0omamuky rientap 3emyH, beorpan, Cpouja

HPV DETECTION AND/OR CYTOLOGICAL DIAGNOSTICS

CaxeTak

Linre oBor npernegHor YnaHka je Aa, nopeq npernega MeTofa CKPUHWUH-
ra, npuvkaxe yrnory v 3Hayaj natorora/uMToriora y CKpUHUHIY U Aa yka-
e Ha 3Hadvaj yBohewa CaBpeMeHUX MeTofa MorekyrnapHe 6uonoruvje
y nporpam ckpuHuHra. Dr. Tedros Adhanom Ghebreyesus, reHepanHu
avpektop CBeTcke 3OpaBCTBEHE opraHu3auuje, ynyTuo je rmobanHu no-
3B 3a enuMUHauujy kapumHoma rprnvha matepuvue 1 TO NOocTaBuoO Kao
npuopuTeT jaBHor 3apasrba Yy 2018. rognHn. CKpuHUHT TecToBu rprnvha
mMaTtepuLie Mory OTKpUTU MpekaHUepo3He nesuje rpnuha matepuue koa
Hauarnen 3gpaBux, acCUMNTOMATCKUX XeHa. MHore MHCTUTYyuMje joL yBek
KopuCTe KOHBEHLMOoHanHn unu Mana Tect, a MHore Apyre cy noyene aa
KOpWCTe MofepaH TecT Tj. LUTONorujy 3acHoBaHy Ha Te4Hoj 6a3n kojom ce
3Ha4ajHO CMakbyjy rpellke npeaHanuTnyke gase. [Jo caga, cTyauvje koje
yrnopehyjy oBe ABe TeXHVKe HWCY Aane AocnefHe Aokase Aa uuronoruvja
3acHoBaHa Ha Te4Hoj 6a3v Hyau 3HavajHa noborbluaka y OCEeTIbUBOCTU
unu cneumduyHocTy, Tako aa ce obe cmaTtpajy npuxsatreusum. Ca oT-
Kpuhem eTnonoluke nosesaHoctn HPV Bupyca n kapuuHoma rpnuha ma-
Tepuue 1983. rognHe pa3BujeHe Cy HOBe MeTOAE 3a CKPUHUHT KapLyHoMa
rpnvha martepule An3ajHpakeM TecToBa YCMepPeHUX Ha naeHTuduka-
unjy Bupyca/vHdekumje, a He Ha noyeTak 60necTv 1 OTKpMBaHE N3MeHe-
Hux henuja. MNpumeHa HPV TecTa kao npBe NUHWje CKPUHWHI nporpama
nocTaje cBakofgHeBHULa. [pegHOCTU NpYMEHe MoreKkyrnapHe TEXHUKE Cy
y TOMe LITO MMa BenvKy NpeauKTUBHY BPedHOCT, BUCOKY MOHOBILUBOCT
1 BENUKWU KanauuTeT npotoka. Y Penybnuumn Cpbujn nporpam CKpuHUHra
ce cnpoBoan HauumoHanHom ypeaoom o 2013. roamHe, kao opraH1M3oBa-
HW, AeueHTpanM3oBaHu nporpam 1 nma csoje notewkohe n nNo nutawy
KaApOBCKNX, PMHAHCUjCKUX U OpraHn3aLmMoHUX MakKaBOCTU. YBohene
HPV npumapHor ckpuHuHra 6u omoryhuno 3HayajHo npeBasvnaxere
Tux Tewkoha, nocebHo ako 6u y3 HPV ckpuHuHr 6una umnnemeHTnpaHa
uuTororuja 3acHoBaHa Ha Te4Hoj 6a3v 1 yBefeHa gurutanHa natonoruja.
CBe TO Mnak uma jegaH Npeaycnoe, a To je ueHTpanusauuja. Nocmarpa-
jyhn cutyaumjy n ca acnekta yBofhewa BakumHa npotus HPV Bupyca,
MWUCIMM Aa CMO Ha A06pOoM MyTy Aa KOHTPOMMLLEMO KapLuHoMe rpnvha
maTtepuLe, 1 Aa UX UICKOPEHMMO Y He Tako Aanekoj byayhHocTu.

Krby4yHe peuun: ckpuHuHr, uutonoruja, HPV Bupyc

YBopg

MpeBeHumja kapumHoma rpnuha matepuvue npencrasiba
n3a30B 3a 30paBCTBEHE CuUCTEMe Ha rnobanHoOM HUBOY.
CKpWHUHT je omoryhuo, paHuM OTKpuMBaweM MnpeKaHLe-
po3Hux henwuja, ga ce cMamu cTona MHUMAEHLE KapLuuHO-
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Abstract

The aim of this review article is to demonstrate the role and importance
of the pathologist/cytologist in screening and to emphasise the impor-
tance of introducing the state-of-the-art molecular biology methods into
the screening programme, in addition to providing an overview of the
screening methods. Dr Tedros Adhanom Ghebreyesus, World Health Or-
ganization Director-General, announced a global call for action to elimi-
nate cervical cancer and made it a public health priority in 2018. Cervical
screening tests can detect precancerous lesions of the cervix in apparent-
ly healthy, asymptomatic women. Many institutions still use the conven-
tional or Pap test, while many others have started using the modern test
i.e. liquid-based cytology, which significantly reduces the pre-analytical
phase errors. To date, studies comparing the two techniques have not
provided consistent evidence that liquid-based cytology offers significant
improvements in sensitivity or specificity, so both are considered accept-
able. With the discovery of the etiological link between the HPV virus and
cervical cancer in 1983, new methods were developed for cervical cancer
screening by designing tests aimed at identifying the virus/infection rather
than at the onset of the disease and detecting altered cells. The applica-
tion of the HPV test as the first line of the screening programme is becom-
ing routine. The advantages of applying the molecular technique are that
it has a high predictive value, high reproducibility and high throughput. In
the Republic of Serbia, the screening programme has been implemented
by the National Decree since 2013, as an organised, decentralised pro-
gramme and has its own difficulties in terms of personnel, financial and
organisational deficiencies. The HPV primary screening would enable
those difficulties to be overcome to a considerable degree, especially if
liquid-based cytology were to be implemented and digital pathology intro-
duced along with HPV screening. All of this, however, has one prerequi-
site, which is centralisation. Looking at the situation also from the aspect
of introducing vaccines against the HPV virus, | believe that we are on the
right track to control cervical cancers, and to eradicate them in the not so
distant future.

Key words: screening, cytology, HPV virus

Introduction

Cervical cancer prevention is a challenge for health sys-
tems at the global level. Screening has made it possible,
through early detection of precancerous cells, to reduce
the incidence rate of cervical cancer by 50% since the mid-
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mMa rpnvha martepuue 3a 50% og cpeguHe 1970-ux, anu
n garbe oko 300.000 xxeHa ympe 360r kapumHoma rprvha
mMaTepuLe cBake roguHe wunpom ceeta [1]. Op Tegpoc Aa-
xaHom [ebpejecyc (Dr. Tedros Adhanom Ghebreyesus),
reHepanHu gupektop CeeTcke 3gpaBCcTBEHE OpraHu3auuje
(C30), ynytno je rmobanHu no3ue 3a envMuHaumjy kKap-
unHoMa rprimha maTepuue 1M TO NMOoCTaBMO Kao NpuopuTeT
jaBHor 3gpasrba y 2018. rogunu [2].

XucTtonaTtonorvja u uMtonornja cy aee rpaHe éuonoruje/
natonoruje. Y MeauumHu ce LUMPOKO KOPUCTE 3a NPEBEH-
uujy n gujarHosy 6onectu. Takohe, y oBum obnacTtuma ce
y30pum NpunpemMajy Cnn4yHum TexHukama, 6oje ce crakne-
He nfoyunue 1 aHanuanpajy nofa MMUKPOCKOMOM 0f CTpaHe
naronora unu uutonora. MehyTvMm, NOCTOjU CyLWITUHCKA
pasnuka uamehy ose gBe obnacTtu, jep je naronoruja
obnact koja aHanusvpa GonecHa TKMBa y Uuiby nocTa-
BIbakba AvjarHose, a UnTonorvja rpaHa Koja npoyyasa cTta-
Tyc nojeguHadHux henuja n kao Takea je Beoma rnorogHa 3a
CKPWHUWHT nporpame. CKpUHWHI TecToBM rpnunha matepuue
MOTy OTKPWUTK MpeKaHuepo3He nesunje rpnvha matepuue
Kog Hauarnep, 3gpasux, acCMMATOMATCKMX xeHa. Hajuewwhu
TECT 3a CKPVMHUWHI KapuumHoma rpnuha matepuue, lNana
TECT WM KOHBEHLMOHAMNHN BpUC KOjU Ce KOPUCTU LLUMPOM
cBeTa, passuo je ap leopruc MNananukonay (Dr. George
Papanicolaou) 1943. roguHe kaga je onncao Kako ce Baru-
HanHe henuje Mory M3onoBaTu, pasMmasaTv Ha nNnouumLy 1
06oj1Ti, a NOTOM ¥ NocMaTpaTh No4 MUKPOCKOMOM Y LUiby
OTKpMBaHa uxoBnx abHopmanHocTtu [3]. Ynotpeba Nana
TecTa LWMPOM CBeTa [OMpUHEena je cMakewy WHLMOEH-
unje n MopTanuTeTa of KapumHoma rpnvha matepuue 3a
50% [4, 5]. Mana TecT je 3aMULUILEH Kao CKPUHWHT Mnpe-
rneq, a He Kao AMjarHOCTUYKM anaTt U 'y naeanHum OKof-
HOCTMMa OH VMMa BUCOKY OCETIbMBOCT M CNeUMEUYHOCT.
MeRyTum, gelwaBara y npeaHanuTuykoj asu (yaumary
1 Nnpunpemarsy y30pKa 3a aHanuay), anv u sapujabunHoct
Kao nocrieguua cybjekTuBHe npoLeHe NPUMKOM aHanuae
n3meny uutonora/uutonarosiora Koja je 3HavajHa, ymamy-
jy oceTreMBOCT U cneumdunyHocT oBor Tecta. OceTrbUBOCT
ce kpehe og 30 go 87%, a cneumduyHocT of 86 o 100%
npema pasnuunTnum ctygujama [6].

MHore nHCTUTYUMje jow yBek kopucTte [lana TecTt, MHore
apyre cy noyene ga Kopucte MogepaH TecT Tj. LMTonorunjy
3acHOBaHy Ha TeuHoj 6asun (Liquid-based-citology — LBC)
Ko Koje ce y3opak ca rpnuha matepuue npemeluTa y Ted-
HU MegujyM u waree y nabopartopujy Ha garby obpagy.
Y3opuu npornase Kpo3 ceguMeHTaLunjy unu ce npumemsyje
TexHvka puntpaumje (Metoq 3aBmcm og npomssohada ana-
pata), a 3aTUM Ce NOCTaBrbajy y jeOHOM CrOojy Ha nno4unue,
6oje 1 NOTOM LWarby LUMTONOory/UMToNaTonory Ha aHanuay.
Y Teopuju, LBC 6u Tpebano ga nma npegHoCT y ogHocy
Ha KOHBEHLIMOHAIHO y3MMake y30pka 300r make yyecTta-

1970s, however about 300,000 women still die of cervical
cancer every year worldwide [1]. Dr Tedros Adhanom Ghe-
breyesus, the World Health Organization (WHO) Direc-
tor-General, announced a global call for action to eliminate
cervical cancer and made it a public health priority in 2018

[2].

Histopathology and cytology are two branches of biology/
pathology. They are widely used in medicine for the dis-
ease prevention and diagnosing. Also, in these areas,
samples are prepared using similar techniques, glass
slides are stained and analysed under a microscope by a
pathologist or cytologist. However, there is a fundamental
difference between the two fields, as pathology is the field
that analyses diseased tissues in order to establish a diag-
nosis, while cytology is the branch that studies the status
of individual cells and as such is conducive to screening
programmes. Cervical screening tests can detect pre-
cancerous lesions of the cervix in apparently healthy, as-
ymptomatic women. The most common cervical cancer
screening test, the Pap smear or conventional smear used
worldwide, was developed by Dr Georgios Papanicolaou
(Dr George Papanicolaou) in 1943, when he described
how vaginal cells can be isolated, smeared on a slide and
stained, and then observed under a microscope in order to
detect their abnormalities [3]. The use of Pap tests world-
wide has contributed to a 50% reduction in cervical cancer
incidence and mortality [4, 5]. The Pap smear is intend-
ed as a screening test, not a diagnostic tool, and under
ideal circumstances it has high sensitivity and specificity.
However, events in the pre-analytical phase (taking and
preparing the sample for analysis), as well as variability
as a consequence of the subjective assessment during
the analysis between cytologists/cytopathologists, which is
significant, reduce the sensitivity and specificity of this test.
Sensitivity ranges from 30 to 87%, and specificity from 86
to 100% according to different studies [6].

Many institutions still use the Pap test, while many others
have started using the modern test i.e. liquid-based-cytolo-
gy (LBC) in which the sample from the cervix is transferred
to a liquid medium and sent to the laboratory for further
processing. The samples pass through sedimentation or
the filtration technique is applied (the method depends
on the device manufacturer), and then they are placed in
one layer on slides, stained and then sent to a cytologist/
cytopathologist for analysis. In theory, LBC should have
an advantage over conventional sampling due to the low-
er frequency of errors in the pre-analytical phase. The
test is considered suboptimal due to false-negative and
false-positive test results. This may be a consequence
of the quality of sampling and preparation (contamination
with blood or inflammation, poor cell fixation and inhomo-
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NoCTU rpeLuaka y npeaHanuTu4koj pasun. TecT ce cmaTpa
cybontumanHum 360r naxHO-HeraTMBHUX W NaXHO-Mo-
3UTUMBHUX pe3ynTata Tecta. To moxe OuTU nocneguua
KBanuteTa y3opkoBawa M npunpeme (3arafeHocT KpBIby
unu ynanow, rnowa gukcaumja henmja n HexomoreHa pac-
nogena henuja) un rpewke y oTkpuBaky U Tymadewy. [1o
capa, ctyauje koje ynopehyjy oBe ABe TEXHUKe HUCY farne
pocnegHe gokase ga LBC Hyam 3HavajHa noborblwara y
OCETIbMBOCTU UNK cneuuduyHocT, Tako ga ce obe cma-
Tpajy npuxsatibusum [7, 8].

MHdekunja BUCOKOPU3MYHUM COjeBMMA XyMaHor nanwmro-
ma Bupyc (HPV) je no3Hatn npegycnoB 3a pa3Boj kapuu-
Homa rpnuha matepuue. NatoreHesa kapumHoma rpnvha
mMaTepuue ca HPV Bupycom cacToju ce o HEKONUKO Kopa-
Ka koju omoryhasajy KackagHy marnurHy TpaHcgopmaumjy
henuje: xvunepnnaswvja, gucnnasuvja, kKapLumHoMm in Situ n NH-
Ba3nBHM kapuuHoMm [9, 10]. HPV BupycHM reHoTMnoBu cy
KnacuunKoBaH y OQHOCY Ha KaHLeporeHe CrnocobHOCTH
n knacudmrkaumja je npenopydeHa og crpaHe IARC-WHO
(International Agency for Research on Cancer). lpema T0j
knacudukaumjyn HPV Bupycm H1UCKor pusmka cy TUnosu 6 un
11 (renHuTanHe 6pagasuue v opanHe nanunome) [11, 12].
HPV Bupycu Bucokor pusuka, Tunosu 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59 n 68 cy knacucurkoBaHn Kao
BepoBaTHO KaHueporeHu, a Tunosu 26, 30, 34, 53, 66, 67,
69, 70, 73, 82, 85 1 97 kao moryhe kaHueporexu [12]. Ca
oTKkpuhem eTuonoLuke nosesaHoctn HPV Bupyca u kapuu-
Homa rpnuha matepuue 1983. roguHe [13], pa3sujeHe cy
HOBE METOAE 3a CKPUHUHI KapumHoMma rprivha matepuue,
anu v apyrux nokauuja rge Hactajy KapuMHOMU M3asBaHu
HPV Bupycom, ausajHMpakem TecToBa Koju cy ce (oKy-
cvpann Ha naeHTudurkalmjy supyca/uHdekumnje, a He Ha
noyetak Gonectn U OTKpuBawe u3merseHux henuja [14,
15, 16].

Liure oBor mpernegHor 4ynaHka je Aa, nopen nperneqa
MeToda CKPWHWMHIA, MpuUKaxe ynory u 3Hayaj natonora/
uuTorora y CKpMHUHIY U [a yKae Ha 3Hadaj yBohemna
caBpeMeHUX MeTofa MorekynapHe 6uonoruje y nporpam
CKPUHMHra.

3Hauaj npeaHanuTU4Ke pase CKPMHUHIA LUTONOLIKUM
meTtoaama (Mana Tect n LBC)

3a umTonolky aHanuay rpnuha matepuue kopucTe ce ase
MeTofe: KoHBeHumoHanHu MNana 6puc n LBC. U 3a jegHy
W 3a gpyry Metogy BeoMa je butHa npeaHanuTuyka gasa
Koja nogpasymeBa y3umMahe, obpagy u 6ojere y3opka 3a
aHanuamparwe Mukpockonom. CeHanTuBHoCT [Nana TecTa
je 5-60% wn goctmke makcumanHo 80% [17, 18]. MehyTum,
Mana TecT nokasyje 3Ha4yajaH 6poj (20-50%) naxHo Hera-
TUBHUX cny4ajeBa [19]. Y npeaHanntuykoj dasm ko MNana

geneous cell distribution) and detection and interpretation
errors. To date, studies comparing the two techniques
have not provided consistent evidence that LBC offers sig-
nificant improvements in sensitivity or specificity, so both
are considered acceptable [7, 8].

Infection with high-risk strains of human papillomavirus
(HPV) is a known prerequisite for the development of cer-
vical cancer. The pathogenesis of cervical cancer with the
HPV virus comprises several steps that enable a cascad-
ing malignant transformation of the cell: hyperplasia, dys-
plasia, carcinoma in situ and invasive carcinoma [9, 10].
The HPV viral genotypes are classified in relation to car-
cinogenic abilities and the classification is recommended
by IARC-WHO (International Agency for Research on Can-
cer). According to that classification, low-risk HPV viruses
are types 6 and 11 (genital warts and oral papilloma) [11,
12]. High-risk HPV, types 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59 and 68 are classified as probably carcinogenic,
and types 26, 30, 34, 53, 66, 67 , 69, 70, 73, 82, 85 and
97 as possibly carcinogenic [12]. With the discovery of the
etiological link between the HPV virus and cervical cancer
in 1983 [13], new methods were developed for screening
cervical cancer, but also other locations where cancers
caused by the HPV virus emerge, by designing tests that
focused on the identification of the virus/infection, and not
on the onset of the disease and the detection of altered
cells [14, 15, 16].

The aim of this review article is to show the role and impor-
tance of the pathologist/cytologist in screening and to em-
phasise the importance of introducing the state-of-the-art
molecular biology methods into the screening programme,
in addition to providing an overview of the screening meth-
ods.

The importance of the pre-analytical phase of screen-
ing by cytological methods (Pap test and LBC)

Two methods are used for cytological analysis of the cervix:
the conventional Pap smear and LBC. For both methods,
the pre-analytical phase is very important, which involves
taking, processing and staining the sample for analysis un-
der a microscope. The sensitivity of the Pap test is 5-60%
and reaches a maximum of 80% [17, 18]. However, the Pap
test shows a significant number (20-50%) of false negative
cases [19]. In the pre-analytical phase of the Pap test, al-
though it is cheap, there are several elements that affect
the result. Firstly, the method of swabbing and spreading
on the slide can lead to a significant loss of cellular mate-
rial, because the sample must be transferred to the slide
very quickly, while another problem can arise from the
accumulation and overlapping of cells on the slide. Also,
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TecTa, NakKo je OH jeTVH, jaBrba Ce HEeKONUKO erieMeHaTta
Koju yTudy Ha pesyntar. [1pBo, Ha4MH y3umara Gpuca u
pasMasuBara Ha MroYvuLy MoXxe OBEeCTU OO0 3HayajHor
rybreewa henujckor matepujana, jep ce y3opak mopa Be-
oma 6p30 MpeHeTM Ha nno4uuy, a Apyrm npobnem moxe
HacTatu 306or Haromunaeaka W npeknanawa henuvja Ha
nnounun. Takohe, uepsukanHe henuvje mory 6utn nsme-
lWwaHe ca OpojHMM ApYrM enemMeHTVMa Kao LITO CYy KpB,
henujckn gebpuc, mykyc unn nHdnamaropHe henwuje. To
MoTeHUMjarnHO MOXe [OBEeCTU [0 MaXHO HeraTuBHOT pe-
synrata [20].

YBoheweMm LuTonorunje Ha TedHoj 6asn 1996. rognHe [o6u-
jeHe cy 3agoBorbaBajyhe KapakTepucTvke y norneay cet-
3UTMBHOCTW, jeAHOCTaBHOT Y30pKOBaHa 1 bpxe npunpeme
y30pKa, LWTO je cmakuno 6poj HeagekBaTHUX y3opaka [21,
22, 23]. LBC omoryhaBa UUTUCKPUHEPY U LMTOMATONOry
nocmatpane henuja y jegHom cnojy 6e3 npatehux eneme-
HaTa, a Beoma BakHa YnkbeHuua je aa kopuwherwem LBC
ocTaje AOBOSbHO Matepwujana 3a getekuujy HPV Bupyca
[24]. Hekun ayTopn cmaTpajy Aa He NoCToju pasnunka y CeH-
3UTMBHOCTK, anu Aa je LBC 6pxxa n cmarbyje ctony Heage-
KBaTHUX y3opaka [25, 26, 27]. Hajsehn 6poj ayTopa nnak
cMmaTpa fa Hema pasfnuke y CEH3UTUBHOCTHU, ann NocToju 1
3HavajaH 6poj ayTopa koju cmaTpajy aa je LBC ceHantume-
Huja [8, 28, 29, 30]. MehyTum, jacHo je fa je metogororuja
LBC 3HavajHO yHanpeguna npeaHanutuyky dasy n oMo-
ryhmna nakwy aHanutuyky dasy (aHanusy npenapata o
CTpaHe unTocKpuHepa/uutonatonora) n nosehana ceHsu-
TUBHOCT Ha 76% [31, 32, 33].

3Ha4yaj eAyKoBaHOCTM LIMTOCKpMHepa/uuTonartonora
y KoHBeHUuoHanHum (Mana tect nnu LBC) CKpUHUHT
nporpamuma

HaumH KomyHuKaumje namehy untockpuHepa/umronaTono-
ra »u rmHekosnora ce ocTBapyje Kopuwhewem TepMUHOMO-
rmje nosHate Bethesda knacudukauuje koja je yBefgeHa
1988. roauHe, pesmanpana 2001. 1 2008. rognHe, kako 6u
6una noborbllaHa cTaHgapansaumja n3BeLLTaBaka, a Haj-
HoOBUWje axypupare je ypaheHo 2014. roguHe of cTpaHe
Nayar/Wilbur-a [34].

LintockpuHep u uutonatonor mopajy 6utn obpasoBaHun u
eyKOBaHM Ha HauvH ga npyxe Hajoorby ycnyry. Csaku
LMTOCKPUHEP M LUMTONATOMOr 3Ha Aa je UMTOMNOLLKN TecT
»=3NaTHW” cTaHdapA 3a OTKpMBake n3MeneHnx henvja npe
cBera 360r cBoje cneuuuYHOCTM, anu UCTO Tako 3Ha 3a
npobneme y MOHOBILMBOCTY TecTa M npobneme npeaHa-
nnTudke dase (KpB, crnys, TamHO 0bojeHa norba 360r npe-
knanawa henwuja, nowa cwukcauuvja, npknanawe henuja,
nta). Cee To MoXe 030MUIbHO ga yTude Ha paf Yak v Bu-
COKO OOy4eHor n yTpeHupaHor kagpa [8]. MopdonoLiuka

cervical cells can be mixed with numerous other elements
such as blood, cellular debris, mucus or inflammatory cells.
This can potentially lead to a false negative result [20].

With the introduction of liquid-based cytology in 1996, sat-
isfactory characteristics were obtained in terms of sensitiv-
ity, simple sampling and faster sample preparation, which
reduced the number of inadequate samples [21, 22, 23].
The LBC enables the cytoscreener and cytopathologist to
observe cells in one layer without the accompanying el-
ements, and a very important fact is that by using LBC,
enough material remains for HPV virus detection [24].
Some authors believe that there is no difference in sensi-
tivity, but that LBC is faster and reduces the rate of inad-
equate samples [25, 26, 27]. The majority of authors still
believe that there is no difference in sensitivity, but there is
also a significant number of authors who believe that LBC
is more sensitive [8, 28, 29, 30]. However, it is clear that the
LBC methodology significantly improved the pre-analytical
phase and enabled an easier analytical phase (analysis
of preparations by a cytoscreener/cytopathologist) and in-
creased the sensitivity to 76% [31, 32, 33].

The importance of education of cytoscreeners/cytopa-
thologists in conventional (Pap test or LBC) screening
programmes

The method of communication between a cytoscreener/
cytopathologist and a gynaecologist is achieved using the
terminology of the famous Bethesda classification which
was introduced in 1988 and revised in 2001 and 2008 to
improve the standardisation of reporting, while it was last
updated in 2014 by Nayar/Wilbur [34].

A cytoscreener and cytopathologist must be educated and
trained in a way to provide the best service. Every cyto-
screener and cytopathologist is aware that the cytology test
is the "gold" standard for detecting altered cells primarily
because of its specificity, but is also aware of the problems
in the reproducibility of the test and the problems of the
pre-analytical phase (blood, mucus, dark coloured fields
due to overlapping cells, poor fixation, cells overlapping,
etc.). All this can seriously affect the work of even high-
ly educated and trained personnel [8]. The morphological
interpretation of the results is quite variable among cyto-
screeners and cytopathologists (and other second-reading
experts) who analyse the smear [35]. As cytology testing is
suboptimal in women over 55 years of age, as well as in
postmenopausal women due to epithelial atrophy and less
accessible transformation zones in the cervical canal, the
degree of inconsistency in the interpretation of morpholog-
ical changes is even more pronounced [36].
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WMHTepnpeTaunja pesynrtaTta je mehy UMTOCKpUHepuma u
uutonaronosvmMa (U octanum eKCnepTCKUM CTpyYHsauuma
3a Apyro YnTake) Koju aHanuaupajy pasmas npunmyHo Ba-
pujabunHa [35]. Kako je LuMTOnoLwko tectmpake cybonTu-
MarHo 3a XeHe of 55 rognHa CTapocTu, Kao U 3a XXeHe
y nocTtMeHonaysu 30o0r aTpoduje enutena u mMamwe npu-
CTYyNayHUX TpaHCcHOPMaLMOHNX 30Ha, Y LiepBUKANHOM Ka-
Hany, cTeneH HenodyaAapHOCTU TyMavera MOpPGOMOLLKMX
npomeHa je jow nspaxeHuju [36].

CKPWMHUHT: WITa ce Mewa?

MpumeHa HPV TecTa kao npBe nMHWje CKPUHUHT Nporpama
nocTaje ceakogHeBHUUA. [laHac NocToju oko 254 komep-
UmnjanHux TectoBa n Bue of 425 BapujaHTU TUX TecTo-
Ba [37]. HPV TecTupame je Beoma oceTrbuB, 06jeKTUBaH,
MOrieKkyrapHu npucTyn. Hberosa NpegHocCT je OTKpuBake
henuja y cTagvjymy npe nokpeTtawa kapLumHOMCKe Kacka-
e, Te Ha Taj Ha4umH omoryhaBa fa ce CKPUHUHT nporpamu
KOHLUMMNMpajy Ha neTorogvllikuM MHTepBanvMMa 3a pasnu-
Ky Of, TPOrOAMLLHUX MHTEpPBana Koje 3axTeBa LUTONOLLKN
CKPUHUHT U TO je npenopyyeHo EBpornckum cmepHuuama
[38]. lMNMpeoHOCTM MpuMMeHe MoMeKynapHe TexHuKe cy Yy
TOME LUTO MMa BENUKY NPeanKTUBHY BPEeOHOCT, BUCOKY Mo-
HOBJIBMBOCT M BeNuku KanauuteT npotoka [39]. MehyTtum
kako cBe Behu 6poj semarba yBoau HPV TecTupame Kao
NPUMapHN CKPUHWHT, NPEnopyke ce Mewajy 13 uckycrasa
TUX 3eMarba 1 HEOMXOAHO UX je pefoBHO npaTuTu. Espor-
CKe npernopyke 3a MMnnemMeHTauujy 1 ynpasrbakwe npu-
MapHUM HPV ckpuHWrom cy nprikasaHe y LWeMmn y HacTaBKy
TekcTa YnaHka (cnvka 1) [38, 40].

Screening: what is changing?

The application of the HPV test as the first line of the
screening programme is becoming routine. Today, there
are about 254 commercial tests and more than 425 vari-
ants of those tests [37]. HPV testing is a highly sensitive,
objective, molecular approach. Its advantage is the detec-
tion of cells at a stage before the initiation of the cancer
cascade, thus allowing the screening programmes to be
designed at five-year intervals, as opposed to the three-
year intervals required by cytological screening, which is
recommended by European guidelines [38]. The advan-
tages of applying the molecular technique are that it has
a high predictive value, high reproducibility and high flow
capacity [39]. However, as an increasing number of coun-
tries introduce HPV testing as primary screening, the rec-
ommendations change based on the experiences of those
countries and it is necessary to monitor them regularly. The
European recommendations for the implementation and
management of primary HPV screening are shown in the
diagram in the text below (Figure 1) [38, 40].

317

SERBIAN JOURNAL OF PUBLIC HEALTH

VOLUME 96  NUMBER 3

SEPTEMBER 2022



MACHWK JABHOT 3[1PAB/bA

Catba M. MuneHkosuh

PRIMARY TESTING SECONDARY TESTING REPEAT TESTING DECISION
Neg. Routine Screening
— : ——
HPV Re-testing
Pos. Colposcopy
————
Neg. Routine Screening
Neg, Routine Screening = Cytology ——
Re-screening
—— Pos. Colposcopy
—R—
—
Pos. Cytology Triage | — Neg. Routine Screening
———— —
Pos. with
—Abnormat—  Colposcopy
Cytology
——
— HPV Re-Testing " Routine Screening
with Cytology Triag
——
Pos. with
Neg. Cytology]  Repeat Screening
——
Pos. or
'— Abnormal— Colposcopy -~ Colposcopy
Cytology
—

Cnuka 1. Anroputam ynpaerbawa Yy npumapHom HPV
CKpUHMHTY. ABHOpManHa uutonoruja ce ogHOCU Ha rpa-
HUYHW UK TeXW uMTonowkm pesynrtat. OBaj anroputam je
pa3BujeH Ha OCHOBY JofaTaka ApYror n3aaka eBpOMnCKMX
CmepHMUa 3a ocurypamwe KBanuteTa Yy CKPUHWHIY paka
rpnvha matepuue 13 2015. [38] n npeypeheH of cTpaHe
Chrisostomou-a n capagHuka 2018. roguHe [40].

CkpuHUHr y Peny6nuum Cpouju

Y Penybnuum Cpbuju ce CKPUHUHI MporpaMm CrnpoBOAM
UMTOMOLIKMM MeTodama ca TPOroAuLIHMM WHTEpPBanom
Ypeobom o HaumoHamHOM CKpUHUMHE MporpaMmy Koja je
objaBrbeHa y ,Cnyx6eHom rnacHuky” 2013. roauHe [41].
Npema HaumoHanHum npenopykama 3a Hawy 3emiby, Y
CKPUHWHT porpam cy yBpLUTeHe XeHe o 25. o 64. rogu-
He ctapocTu. CKPUHUHT Nporpam je KOHUMNupaH Kpos3 pe-
depeHTHe nabopatopuje (15 Ha TepuTopumju Lene Cpbuje).
lMpBO Tymauyewe Hanasa obaBrba 0Oy4YeHU LUTOCKPUHEP
(rvHekonor, Guonor, nebopaTopujckn TeEXHUYap) U y cny-
Yajy pesynrtata npeko 2 npema Bethesda knacudukaumju,
Opyro Tymadewe obaBrba eKkcrnepT (naTosior, rMHEKOSOT,

Figure 1. Management algorithm in primary HPV screen-
ing. Abnormal cytology refers to a borderline or severe cy-
tological result. This algorithm was developed based on
the supplements to the second edition of the 2015 Euro-
pean Guidelines for Quality Assurance in Cervical Cancer
Screening [38] and revised by Chrisostomou et al. in 2018
[40].

Screening in the Republic of Serbia

In the Republic of Serbia, the screening programme is
carried out using cytological methods at a three-year in-
terval, according to the Decree on the National Screening
Programme, which was published in the "Official Gazette"
in 2013 [41]. According to the National recommendations
for our country, women aged 25 to 64 are included in the
screening programme. The screening programme concept
involves reference laboratories (15 throughout Serbia). The
first interpretation of the findings is performed by a trained
cytoscreener (gynaecologist, biologist, laboratory techni-
cian) and in the case of results above category 2 according
to the Bethesda classification, the second interpretation is
performed by an expert (pathologist, gynaecologist, biolo-
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Buronor) ca ekcnepTCkUM CepTUAUKATOM 38 CKPUHUHT Tp-
nuha martepuue.

[Mporpam CKpUHWHra Mma cBOje noTellkohe U Mo nuTaky
KagpoBCKUX, (PUHAHCUCKMX M OpraHU3aunoHNX MarKaBo-
ctn. HPV npumapHu ckpvHUHT 61 omoryhuo 3HavajHo npe-
Ba3unaxene Tux Tewkoha, nocebHo ako 6u y3 HPV ckpu-
HUHT Buna umnnemeHTupaHa LBC v yBegeHa gurutanHa
natornornja. Cee TO unak nma jegaH nNpeaycrios, a To je
LeHTpanusauuja.

Beowma je mano nogartaka o HPV tectupary y Cpouju. Mu
cmo nybnukosanu 2016. roguHe jeaHy CTyaujy Ha y30pKy
oa 80 xeHa, nopegehu Tmn HPV nosutmMBHOCTN U MOpdho-
nowke npomMeHe rprvha onepucaHunx xxeHa of KapuuHo-
Ma [42]. Y Hawoj ctygujn y 80,39% je 61o 3acTynrbeH Tvn
16. Takohe, KoBaveBuh 1 capagHuum cy objaBunu ctygujy
2019. roanHe, anu camo Ha OCHOBY y3umara 6puca 6e3
Kopenauvje ca NaTtoxXMCTOMOLLKUM aHanasuma onepuca-
HUX XeHa [43].

3akrby4ak

Ha npBOj NuHWjU PpOoHTa Yy CKPUHUHT nNporpamMuma y ca-
BPEMEHOM CBETY Cafa Ce Harase MoreKkynapHu 6uonosu.
Ctpaternja CKpuHUHra ce Monako, anu CUrypHo Mera. Y
HajeAHOCTaBHMjeM CMUCIy MMcaoHM ToK Tpeba ga Oyae:
,TPaXnTe 34paBy, 3apaxKeHy XeHy 1 OeTeKTyjTe TMn BUpy-
ca!”. YKOnuKo je xeHa 3apaxkeHa TUMoM Koju bu y nepcnek-
TMBW MOrao M3asBaTtu KapLMHOMCKY Kackagy, HEOMXOAHO je
ypaguTtu uMTtonowku tect. Nocmatpajyhn cutyauumjy un ca
acnekTa yBohewa BakumHa npotns HPV Bupyca, mucnmm
Aa cMo Ha gobpom MyTy Aa KOHTPOMMLLIEMO KapLuHOME
ronvha maTtepuvue, U MCKOPEHMMO UX Yy He Tako Aarnekoj
OyoyhHocTw.

gist) with an expert certificate for cervical screening.

The screening programme has its difficulties in terms of
personnel, financial and organisational deficiencies. The
HPV primary screening would enable those difficulties to
be overcome to a considerable degree, especially if LBC
were to be implemented and digital pathology introduced
along with HPV screening. All of this, however, has one
prerequisite, which is centralisation.

There are very few data on HPV testing in Serbia. In 2016,
we published a study on a sample of 80 women, compar-
ing the type of HPV positivity and morphological changes
in the cervix of women operated on for cancer [42]. In our
study, type 16 was present in 80.39%. Also, Kovacevi¢ et
al. published a study in 2019, but only based on swabs
without correlation with pathohstological analyses of the
operated women [43].

Conclusion

Molecular biologists are at the forefront of screening pro-
grammes in the modern world. The screening strategy
is changing slowly but surely. In the simplest terms, the
thought process should be as follows: "Look for a healthy,
infected woman and detect the virus type!" If a woman is
infected with a type that could cause a cancer cascade
in the future, it is necessary to perform a cytological test.
Looking at the situation from the perspective of introducing
vaccines against the HPV virus, | believe we are on the
right track to control cervical cancer and eradicate it in the
not too distant future.
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