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CKPUHUHT KAPLUMHOMA TPJINRA MATEPULIE

- NPOLWIOCT, CAAAWKBOCT UTNOMIER Y BYAYRHOCT
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CERVICAL CANCER SCREENING

- PAST, PRESENT AND OUTLOOK
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CaxeTak:

KapuuHom rpnvha martepuue je 4eTBPTU Hajuelwhn KapuuHOM KO XeHa
LUMpOM cBeTa, nocne kapumHoMa Aojke, nnyha n gebenor upesa. 3axsa-
byjyhu yBohewy Mepa npumapHe npeBeHuMje (BakuvHauuje) U CekyH-
AapHe npeBeHumje (OpraHM30BaHOr CKPVHKHIA) Y pa3BujeHnM 3eMrbama,
HanpaBsIbeHa je Benuka pasnvka y CTpykTypu mopbuauTeTa kao n mop-
Tanuteta oA oBe 6onecTtn, y 0QHOCY Ha Hepa3BujeHe 3eMmrbe. [pumapHn
LIk CKpUHUHIA kapuvHoma rpnuha matepuue je oTkpueawe abHopmar-
HOCTK enuTena koje he BepoBaTHO HanpeaoBaTV 4O VHBA3VBHOT KapLy-
Homa (CIN Il + n AIS) un koje Tpeba onepaTMBHO Ne4YUTH, YMe ce CMa-
HbYyje MHUMaeHuja paka rpnuha matepuue, Kao U CMPTHOCT Of HaBedeHe
6onectn. CekyHAapHU UMb CKPUHMHTA je AWjarHOCTUKa PaHNX MOYETHUX
dasza nHBasmsHor kapuuHoma (MIK) unme ce Takohe cmarbyje Kako Mop-
TanuTeT Tako 1 MopouanTeT of kapuvHoma rpnvha matepuue. Ctpatern-
ja ckpuHWHra paka rpnvha matepuue ce pasnukyje y pasHum AenosumMa
cBeTa U NoTpebHO je nMpunaroauMTn UCTe y CBakoj ApXKaBM y OAHOCY Ha
CKPWHUHI MEeToAY Koja je Yy jedHOj 3eMrbu OOCTYMNHa 1 noysgaHa 3a npu-
MeHYy, 3a Kojy je moryhe ypaauTu Hajborby opraHvM3auMoHy NMOBEe3aHOCT
CBUWX YYeCHUKA, Pa3BUTN MH(PACTPYKTYPY 3a UMNIEeMeHTaLW]y CKPUHUHT
nporpama u KOHTpony KBanuTeTa, a CBe y Cknagy ca cneumduyHum Ka-
OPOBCKMM U DUHaHCKjckuM MoryhHocTMa 3emMarba.

K.l'by'-lHe pevn: CKpUHUHT, KapLUnHOM rpnmha marepuue

YBop

CKPUHWHT je cucTemarcka npyMMeHa TecToBa 3a paHo OT-
KpvBah-e NpekaHLepo3HMX MPOMEHa Ha Cry30Koxu rpnvha
MaTepuLe Kof yCIoOBHO 3apaBux 0coba Koje HUCY Tpaxune
nekapcky NnoMoh HUTK neyerse 40 NogBpraBara CKPUHUHT
nperneay. Linrs ckpyHWHr Nnporpama je oTkpuBane nojeau-
Haua c puaukoM of ogpeheHor nopemehaja 3gpaBrba Ha
Cny3oKoxu rpnuha martepuue Koju je 4OBOSbHO BENVKK Aa
onpasfaBsa farbe NCNUTUBakE Y NPEBEHTUBHO UMK Kypa-
TMBHO fenoBawse. [pBY OpraHn30BaHW CKPUHWUHE nporpa-
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Abstract:

Cervical cancer is the fourth most common carcinoma in women globally,
following breast, lung and colon cancer. Primary prevention (vaccination)
and secondary prevention (organised screening) in developed countries
have made a significant difference in the structure of morbidity, as well as
mortality from this disease, compared to undeveloped countries. The pri-
mary objective of cervical cancer screening is identification of abnormal
epithelial cells that are likely to progress into invasive carcinoma (CIN I
+ and AIS) and that require surgical treatment, which reduces cervical
cancer incidence and mortality. Secondary objective of screening is di-
agnosing early stages of invasive carcinoma (MIC) which also decreases
cervical cancer morbidity and mortality. Cervical cancer screening strat-
egy differs in different parts of the world and needs to be adapted to the
methods that are available and reliable in the given country, and that al-
low for the best possible organisational arrangements and development
of the infrastructure for cancer screening implementation and quality as-
surance, in line with specific human and financial resources available to
the country.

Key words: Screening, cervical cancer

Introduction

Screening entails a systemic implementation of tests for
early detection of precancerous lesions of cervical mucosa
in a population presumed to be healthy, that has not sought
medical attention or treatment prior to participating in the
screening program. Purpose of the screening program is
to identify individuals at risk from developing a certain con-
dition affecting the cervical mucosa, high enough to justify
further testing and preventative action. The first organised
screening programmes were related to psychiatric condi-
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MU Be3yjy ce 3a ncuxujatpujcke nopemehaje, MHpeKTBHE
b6onectn n gujabetec [1]. Takohe, Benuko rmobanHo on-
Tepeherwe manurHuMm GonectvMa LOBENO je Yy XKUXY WH-
TepecoBaka M NUTarka HUXOBE MPUMapHE U CeKyHaapHe
npeseHuuje.

KapumHom rpnvha matepuue je 4eTBpTU Hajuewhu kap-
LUMHOM KO[ XeHa LUMPOM CBETa MOocre KapuuHoma [ojKe,
nnyha n gebenor upesa. 3axBarbyjyhu yBohewy npumap-
He npeBeHuWje (BakuuHaumje) n cekyHaapHe npeseHuuje
(opraHM30BaHOr CKPMHWHIA) y pasBujeHUM 3emrbama, Ha-
npaBrbeHa je Benuka pasnvka y uHumaeHumju ose bone-
CTW, OOHOCHO y CTPYKTypyu mopbuauTteta n mMopTanureTa
of paka rprnvha martepuue y 0OHOCY Ha HepasBujeHe 3e-
mrbe. Buwe og 85% cMpTHUX cnyvajeBa of paka rpnvha
mMaTepuue ce ellaBa y 3emibamMa Cca HUCKUM U CpeaHuM
npuxoanma [2].

[MpymapHu UuIb CKpUHWHIa KapuuHoMa rpnvha maTepuue
je oTkpuBanwe abHopManHocTu enuTena koje he BepoBar-
HO HanpegosaTtn Ao uHsasuBHor kapuuHoma (CIN Il + n
AIS) un koje Tpeba onepaTUBHO NEYNTU, YNME CE CMakbyje
nHungeHua paka rpnuha matepuue, CMpPTHOCT U MOpGu-
anTeT y Besu ca nevereM. CekyHOapHU Unib CKPUHMHTA je
AnjarHOCTUKa paHux NoYeTHUX hasa MHBa3NBHOT KapLMHO-
ma (MIK) unme ce Takohe cmamyje MopTanuTeT 1 Mopou-
auTeT of oBe 6onecTtn. igeanHo 6u 6uno aa cKpuHUHE ae-
TEeKTyje caMo oHe abHOpPManHOCTU NPEKYPCOPCKUX nesuja
Koje he curypHo HanpefosaTu 0 UHBA3MBHOI KapuMHoMa,
a MCToBpeMeHO usberaBaTu AWjarHOCTUKY TPaH3UTOPHUX
HPV nHdekumja n bnarux npomeHa koje he perpegupartui
n ynja 6u gujarHocTmka goserna 4o NPeKOMEepHOr fievera
M Opyrmx WTETHUX nocreguua.

CKPWUHUWHI MeToAe — TECTOBMU

Op kako je ManaHukonay objaBuno cBoj npeu pag JujazHo-
3a paka epriuha mMmamepuue eacuHanHuU pa3masom 1943.
roguHe, oBa MeTOAa MOCTaje KOHBEHLMOHANHO Mno3HaTa
kao [ManaHukonay 6puc. 3axBarbyjyhv HUCKOj LieHW, Mo-
ryRHOCTM NOHaBIbaka U penaTMBHO BUCOKOj NOY34aHOCTH,
OBa MeTofa NocTaje 3naTHW CTaH4aph, CKPMHUHIA paka rp-
nuha marepuue.

YBOhEeHeM LIMTONOrMje y CKPUHUHI Nporpame 3a paHo oT-
KpvBahe paka rpnvha matepue, MHUMAeHLMja KapumMHoma
rpnvha martepuue je y passujeHMM 3eMrbama CBeTa ca op-
raHM30BaHOM LIMTOSOLLKOM CIykOOM CMakeHa 3a Mpeko
70% [3]. BpemeHOM cy MHOre cTyauje nokasane orpaHuye-
HOCT LMTOMOLLKOr CKpMHMHra Koja ce ornefa y CEeH3UTMB-
HocTh y pacnoHy og 50 go 80%, ca penaTMBHOM BUCOKOM
cneumdpuyHowhy of ckopo 95%. Y 3emrbama y pasBojy, Yy
Kojuma Huje omoryheHo KOHTUHyupaHo npahexe u uHTep-
BasiHO MOHaBIbatbe Hamnasa, MeTaaHannae CKpuUHWHra Ga-

tions, infectious diseases and diabetes. [1] In addition, the
high global burden of malignant disease put the primary
and secondary prevention efforts in the spotlight.

Cervical cancer is the fourth most common carcinoma in
women globally, following breast, lung and colon cancer.
Thanks to the introduction of primary prevention (vacci-
nation) and secondary prevention (organised screening)
in developed countries, a significant difference has been
made in cervical cancer morbidity and mortality compared
to undeveloped countries. More than 85% of deaths from
cervical carcinoma occur in low and medium-income coun-
tries [2].

The primary objective of cervical cancer screening is iden-
tification of abnormal epithelial cells that are likely to prog-
ress into invasive carcinoma (CIN Il + and AIS) and that
require surgical treatment, which reduces cervical cancer
incidence, mortality and treatment-related morbidity. Sec-
ondary screening objective is diagnosing early stages of
invasive carcinoma (MIC) which also decreases both mor-
bidity and mortality. It would be ideal if the screening were
to detect only those precursor lesion abnormalities that will
certainly progress to invasive carcinoma, while avoiding di-
agnosing transient HPV infections and minor lesions that
would regress, which, were they to be diagnosed, would
lead to overtreatment and other harmful effects.

Screening methods - tests

Ever since Papanicolaou published his first article entitled
“Diagnosing cervical cancer from a vaginal smear” in 1943,
the method has become globally known under the name
Pap smear. Thanks to its low price, repeatability and rela-
tively high reliability, this method became the gold standard
in cervical cancer screening.

Introduction of cytology in cervical cancer screening de-
creased the incidence of this disease by over 70% in de-
veloped countries with an organised cytological service
[3]. In time, many studies showed the limits of cytological
screening, reflected in the sensitivity ranging from 50 to
80% with relatively high specificity of almost 95%. In de-
veloping countries where there is no continued monitor-
ing and intermittent repeat testing, meta analyses of cy-
tology-based screening have shown lower sensitivity and
specificity, where sensitivity can be as low as 11% and
specificity as low as 14%. This data shows that a PAP
smear is less reliable and logistically consistent in less de-
veloped countries [4].

Data from developed European countries also show that
cytology has a limited sensitivity in cervical cancer screen-
ing. A study from Norway looked at the population of wom-
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3MPaHOr Ha LMTOMOrNju Cy nokasane maky CEH3UTUBHOCT
N cneundmnyHOCT rge CeH3UTMBHOCT MOXe BUTK Yak camo
11% a cneundmnyHoct 14%. OBakBuM nogaum ykasyjy aa je
[Mana TecT makbe noy3aaH 1 NOrMCTUYKN HEMOY34aH Y eKo-
HOMCKM crnabwuje pasBujeHnM 3emrbama [4].

Mogauun n3 passujeHnx EBponcknx semarba Takohe roso-
pe O OrpaHUYeHOj CEH3UTUBHOCTU LIUTONOINjE Y CKPUHUHTY
LuepsukanHor kapumHoma. Ctyamja koja je paheHna y Hop-
BELLIKO]j Ha nonyrnawujy >XeHa KOA, KojuX je AujarHOCTUKOBaH
WHaBa3MBHM KapLuuHOM rpnvha maTtepuue nokasana je ga
je npeko 50% HUX y4ecTBOBano pegoBHO Y LIMTOMNOLLKOM
CKPUHUHTY N Aa je wux 57% vmano HopmanaH LuMTosno-
LIKN Hamna3 Ha CKPVHWHI TecTy pafleHOM npe Tpu rogvHe
n mame [5].

HoBe TexHomnoruvje ysefeHe y UMTONOrMjy Kao LWTO je nu-
KBMOHa umTonoruja cy noseharne CeH3UTUBHOCT LIUTONOr-
je 3a oko 10%. Op ctpaHe Amepuukor Konela akylepa
M TMHEKorora oBa pasfuvka ce Huje nokasana 3HayajHoM,
na cy 1 KOHBEHLMOHanHa 1 Te4yHa uuTornorunja nocrasroe-
He Kao MpuXBaTibMBE METOAE Y CKPUHWHIY LepBUKanHor
KapuuHoma. 3Hayaj TedHe uuMTOonoruje ce UcTu4e camo y
cmucny moryhHoOCTM fa ce n3 uctor ysopka ypagn n HPV
TecT [6].

HPV uHdekumja n kapunHom rpnuha matepuue

Op kako je 2008. roguHe npodp. 3yp XayceH gobuo Ho-
©enoBy Harpagy 3a MeguuuHy, jep je JoKasao OUPEKTHY
nosesaHocT HPV ca kapuuHomom rpnuha martepuue, csa
Oyoyha naxra y CKPWHUHIY LiepBMKanHor kapuuHomMa je
ycMmepeHa npema getekumjn HPV. MsyyaBane mexaHusma
natoreHese HPV vHdekumje n uepBukanHe KapumHoreHe-
3€ Kao heHe penaTyBHO peTke KOMNIMKaumje gosena je ca
roanHama u o NpoMeHa y npenopykama kopuwherwa HPV
TecTa Yy CKPUHUHTY LiepBUKanHOr KapuuHoma.

YurweeHuua je ga he 67% HPV nHdekumja y poky jeaHe
roguHe, ogHocHo 90% y poky of ABe roavHe, CroHTaHo
HecTtaTu. Takohe je nosHaTa yYnkweHuLa [a je 3a pasBoj
KapuuHoma rpnmha martepuvue HeomnxogHa nep3vcTeHTHa
HPV nHdekuuja n npucyctso oHkoreHnx Tunosa HPV u ko-
KapumMHoreHnx aktopa (MpoMeHa MMKpobroma, nyLuemse,
umyHogeduumjeHumja...) [7].

Ca pgpyre cTpaHe, penaTtMBHO HaM je nosHaTa W narore-
He3a uepBuMKanHor KapumHoma u3 MHTpaenuTenHux cTagu-
jyma y nHBasuBHuU kapuuHoMm. MehyTnm, HoBMja ca3Hama
nokasyjy Aia Huje HeonxogHo NoCTeNeHo HanpeaoBawe of
CIN I npema CIN Il n nHBasusHor kapuunHoma. loctoje
nokasn ga je moryhe gejctso HPV gmpektHo mogenom Mo-
neKkyrnapHor npekvgada Ha pesepBHe MynTUnoTeHTHe he-
nuje n HactaHak CIN Il nesunja 1 MHBa3MBHOI KapLUHOMA,

en with diagnosed invasive cervical cancer, showing that
over 50% of them had taken part in regular cytological
screening and that 57% had normal findings on the screen-
ing test performed within the last three years [5].

New technologies introduced into cytology, such as liquid
cytology, increased cytology sensitivity by about 10%. The
American College of Obstetricians and Gynaecologists
found that the difference between the two was not signif-
icant, so both the conventional and liquid cytology have
been recognised as acceptable for cervical cancer screen-
ing. Liquid cytology stands out only because it allows the
option of testing the same sample for HPV[6].

HPV infection and cervical carcinoma

Since prof. Harald zur Housen received the Nobel prize in
Medicine in 2008 for showing a direct link between HPV
and cervical carcinoma, detection of HPV has come into
focus of the cervical cancer screening efforts. Studying the
pathogenesis mechanisms of HPV infection and cervical
cancer carcinogenesis as its relatively rare consequence
led to changes in recommendations for the use of an HPV
test in cervical cancer screening over the years.

The fact is that 67% of HPV infections disappear spon-
taneously within one year, and 90% disappear within two
years. It is also known that a persistent HPV infection is
needed for the development of cervical cancer, as well as
the presence of oncogenic HPV strains and co-carcino-
genic factors (changes in microbiome, smoking, immuno-
deficiency etc.) [7].

On the other hand, we are relatively familiar with the patho-
genesis of cervical carcinoma from intraepithelial stages to
invasive carcinoma. However, new findings indicate that it
is not necessary to have a gradual progression from CIN
I to CIN Il or invasive carcinoma. There is evidence that
HPV can have a direct effect, in line with the molecular
switch model, on reserve multipotent cells leading to direct
emergence of CIN Il lesions and invasive carcinoma on
normal epithelia, without previous presence of CIN | or Il
lesions. Hence almost all CIN | and most CIN Il lesions are
not precursors to invasive carcinoma, but a transient pro-
ductive non-permissive HPV infection. These facts need to
be considered when designing guidelines for cervical car-
cinoma screening, especially when deciding on age cut-off
values and types of tests to be used.

HPV testing in cervical cancer screening

In 2003, HC Diegene became the first HPV detection test
approved by the United States Food and Drugs Adminis-
tration (FDA). Four additional tests have been approved
since then: Cervista HPV HR, Cervista HPV 16, 18, Cobas
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OVPEKTHO Ha HopmanHoM enuTteny 6e3 NpeTxogHor Npucy-
ctBa CIN | n Il npomeHa. Ctora ckopo cse nesuje CIN | n
BehuHa CIN Il Hucy npekypcopcku ctagnjymm MHBasnBHOT
KapumHoma, Beh TpaH3UTOpHa NPOAYKTUBHA HEMNEPMUCUB-
Ha HPV uHdekumja. OBe YnkbeHnue je HeonxoaHo y3eTu
y 003vp NpWUnMKOM npaBfbersa Npenopyka 3a CKPUHMHT
LepBUKanHor KkapumHoma, nocebHo kaja ce nocrasrbajy
rpaHuue y rogMHama XuBoTa U BPCTU TecToBa koje hemo
npyMeHunBaTu.

HPV TecT y ckpuHUHry KkapumHoma rpnvha matepuue
HC Diegene je 2003. roguHe noctao NpBu TeCT AeTekuuje
HPV «koju je ogobpuna Amepuuka areHumja 3a KOHTpony
nekosa (FDA). Og Taga cy jow 4eTupu Tecta gobuna oBo
opobpeme: Cervista HPV HR, Cervista HPV 16, 18, Cobas
HPV Tect, Aptima HPV tect. OBo cy [JHK TecTtoBM Koju ce
yrnaBHOM pasnukyjy no moryhHocTu reHotunmusauyuje. FDA
je ncre 2003. rognHe ogobpuna ynotpeby TecTta 3a BMCO-
KopuaudHe BapujaHTe HPV-a 3ajegHo ca LMTonornjom Kao
KOTECT y CKpUHUHTY XeHa of 30. roguHe xuBoTta. TpeHyTHe
CMEpPHWLIE KOje joLU YBEK BaXKe Y CKPUHWHIY CY LIMTONOLLKN
TecT Ha Tpu roguHe (og 21. oo 29. roguHe), a HakoH Tora
op 30. go 65. ce npenopyuyyje kotect HPV u untonoruja Ha
net roguHa. HPV Tect noBehaBa CEH3UTUBHOCT LMTOMO-
wkor Tecta ca 50-80% Ha 95% [8].

Mocnegwunx rogmHa, a Hapounto of 2014, ypaheH je Be-
Nk Opoj MeTaaHanuaa Koje cy npoy4aBarie camocTarnHy
ynory HPV Tecta y npumapHOM CKPUHUHTY LepBUKarHor
kapunHoma. CBe oBe aHanuse cy nokasarne cynepuopHoCT
npumapHor HPV TecTta y ogHOCy Ha npuMapHN LIUTONOLLKK
TeCT, NOroToBY 3a nonynauujy xeHa of 25. roguHe XuBoTa
[9]. CeHanTmBHOCT HPV TecTa y getekumju npekaHuepa u
KaHuepa je Beha of uutonoruje un nsHocu og 63 1o 98%,
OOK je cneumdUYHOCT HMXKa M 3aBUCKU Of roguHa XmBoTa
ocobe anu je y npoceky Mara 3a oko 5% y ogHocy Ha
umnTonowwky amjarHoctuky [10]. CneundmyHocT HPV Tecta
ca roguHama xuBota pacte. Ctona HPV noantuBHoCTM 0of
30. po 35. roguHe je 13%, a HakoH 35 rogmHa 5,6%. Liun-
TOroruja nokasyje UCTn npoueHaTt NO3UTUBHOCTU Y OLHOCY
Ha roguHe xwusoTta og 4 8o 5,1% [11].

Hwxa cneundmnyHoct HPV Tecta y ogHoCy Ha uUMTOMOMM-
jy ooBoaum 0O pernaTvBHOr nosehaka NaxHO MO3UTUBHUX
CKPUHUHT TecToBa M noBehara NpouUEeHTa HEOMXOL4HMX
Konnockonckux npernega 3a oko 10%. YnpaBo 13 oBux pa-
3riora je cBa Gygyha naxwa y npenopykama 3a CKPUHWUHT
yCMepeHa Ka npoHanaxeny HajontumManHujer andpeHLm-
janHo-gujarHocTuykor TecTta y Tpujaxu HPV no3ntnBHux
Hanasa. BaxHo je 3agpxatu npegHoct HPV Tecta y Bu-
COKOj CEH3UTUBHOCTU, @ UCTOBPEMEHO CMakUTU NpoLeHaT
NaXHo NO3UTMBHMUX Hanasa. Y oBoj rpynu je oa 4 ao 8,2%
LUMTOMOLLKN HEOETEKTOBAaHMX NMPOMEHa BMCOKOr rpagyca
[11].

HPV test, Aptima HPV test. These are DNK tests differ-
ing, for the most part, by the possibility of genotyping. The
same year, in 2003, FDA approved the use of a high-risk
HPV variants test combined with cytology, as a co-test in
screening women over the age of 30. Current guidelines
that still apply in screening include a cytological test ev-
ery 3 years from 21 to 29 years of age, while after 30 and
before 65, it is recommended to use an HPV co-test ac-
companied by cytology every 5 years. HPV test increases
sensitivity of the cytological test from 50-80% to 95% [8].

In recent years, and especially since 2014, many me-
ta-analyses have looked into the individual role of an HPV
test in primary cervical carcinoma screening. All these
analyses demonstrated the superiority of the primary HPV
test compared to a cytological test, especially in wom-
en over 25 [9]. Sensitivity of the HPV test in detection of
pre-cancerous conditions and cancers exceeds that of cy-
tology, ranging from 63% to 98%, while specificity is lower
and depends on subject age, but is on average 5% lower
than that of cytological diagnostics [10]. HPV test specifici-
ty grows with subject age. HPV positivity rate from 30 to 35
years of age is 13%, and 5.6% after 35. Cytology shows
the same positivity rate regardless of age, ranging from 4
to 5.1% [11].

Lower HPV test specificity relative to cytology leads to a
relative increase of false positive screening tests and in-
creases the percentage of the necessary colposcopies by
about 10%. Hence, in the screening recommendations, the
focus in the future shall be to find the optimal differential-di-
agnostic test for the triage of HPV-positive findings. It is
important to keep the advantage of the HPV test, i.e., its
high sensitivity, while at the same time reducing the num-
ber of false positives. In this group, there are 4-8.2% of
high-grade lesions that go undetected by cytology [11].

In primary HPV screening, the limited sensitivity of cytolog-
ical tests makes reflex cytological testing less than ideal for
triage. Genotyping and separation of the most oncogenic
types 16 and 18, compared to the entire group of highly
oncogenic (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59,
66 and 68), as well as RNA tests that prove viral integra-
tion and expression of its early E oncogenes (deregulated
non-proliferative HPV), methylation tests and immunohis-
tochemical markers of proliferation and carcinogenesis
(KI67, p16ink) are some of the tried and tested assays that
yield better results in triaging HPV-positives, increasing
specificity while maintaining high sensitivity.

It's a fact that HPV 16 and 18 are involved in over 75% of
CIN I+ lesions and that their detection by genotyping, sep-
arate from other oncogenic HPV types, doubles are risk of
a CIN I+ positive finding [12]. If a test result comes back
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PedonekcHu Tect uutonorujom kog npumapHor HPV ckpu-
HWHra 360r orpaHu4eHe CEeH3UTMBHOCTW LUMTOMOrvje Huje
HajugeanHuju y Tpujaxu. NeHoTunmsaumja n cenapupame
HajoHkoreHmnjux Tmunosa 16, 18 y ogHocy Ha ueny rpyny
BUCKO oHkoreHmx (16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66 n 68) kao n PHK TecTtoBu koju gokasyjy UHTe-
rpauujy Bupyca n ekcripecujy heroBmx paHnx oHKoreHux E
reHa (geperynucaHa HenponudgepaTtnsHa HPV), TectoBu
MeTunaumje, Kao U MMYHOXMCTOXEMU|CKM MapKep Nporu-
depaumje n kapuuHoreHse (KI67, p16 ink) Heku cy og mc-
nMTUBaHMX TeCTOBa Koju Aajy borbe pesynrarte y Tpujaxm
HPV nosutuBHux Hanasa, nosehasajyhmn cneumdunyHocTt
y3 3agpKaBare BUCOKE CEH3UTUBHOCTM.

Unrenuua je ga cy HPV 16 n 18 ykrbyyeHun y npeko 75%
CIN Il + npomeHa v ga wuxoBa JeTekuunja reHoTunuaaum-
jOM M3[BOjEHO U3 rpyne ocTanux OHKoreHux tunosa HPV
nosehaea ABa nyTa pu3uk 3a foOujawe NaTonoLKOr Ha-
nasa CIN Il + [12]. Ako ce no3uTuBaH TecT fOOuWjeH reHo-
Tununsaumjom Ha HPV 16 gobuje HakoH 30. rogunHe xunsota
npomeHe Texer rpagyca ce Mory odekuaTtu Guoncujom y
13%, a cnyvajy HeratusHe Guorncuje loop ekcLm3njoMm nnm
BULLECTPYKUM Buoncmnjama 'y 34% [12].

PHK TtectoBu koju pgetektyjy mRNA Bupyce (E6, E7
mRNA) ce Takofie Mory KOPUCTUTU Y TPUjaXKn NO3UTUBHUX
OHK HPV TecToBa jep cy cneunduyHuju of kux 3a Bule
on 7% (64 : 59%) v uxoBa NO3MTUBHOCT NoBehasa ocam
nyTta puauk 3a getekunjy CIN Il + npomeHa y ogHocy Ha
OHK nosuTtusaH Tect [13].

lNpekomepHa MCTOBpeMeHa ekcrnpecuja Mapkepa nponu-
depaumje Ki 67 n Tymop cynpecopckor npotemHa p16 ink a
(kojn 3aycTaBrba 1 KOHTponuwie henujckn Luknyc), ykasyjy
Ha peperynucany HPV unHdekumjy n mory 6utn KopucHu
y Tpujaxun no3utusHor Hanasa HPV tecta. KomepuumjanaH
TecT koju obyxeaTa 0ba Mapkepa je Cintec® Tect. Cneuu-
dmyHocT oBor TecTa je 95,2% (cnnyHo uuTonoruju), Aok
je ceHsuTuBHOCT Beha of uutonoruje n nsHocu 92% [14].

MeTtunauuvja xymaHe BupycHe [HK je jow jegaH cyporat
MapKep Koju je MoBe3aH ca TEXMHOM UHTpaenuTenHe npo-
MeHe 1 maeHTMduKkaumjoMm ysHanpegoBanux nesunja ca
KpaTKOPOYHUM pU3UKOM 3a nporpecwujy. CneundunyHocT u
CEH3UTUBHOCT OBOr TecTa Yy Tpujaxun HPV no3antueHux Ha-
nasa je 75 ogHocHo 79%, wTo cy Behe BpeaHOCTN y OAHO-
Cy Ha Tpujaxy uuTtonorunjom [15].

M nopen BMCOKe CEH3UTUBHOCTU KOjy Ham rnipyxa HPV
TecT, Hajehn Npobnem y CKpUHWHIY KapuuHoma rpnvha
mMaTtepuue npeacTaerbajy ageHokapuoHomu. [locneanu
enuaeMuoroLK/ nogaum rosope Aa je nHungeHumja osor
TUNa KapuvHoMa y nopacTy, Hapo4uTO Yy nomnynauujm xeHa

positive for HPV 16 in a patient older than 30, higher grade
lesions may be expected to be found by biopsy in 13% of
the cases; in cases where the biopsy comes back nega-
tive, positive findings can be expected from loop excision
or multiple biopsies in 34% of cases [12].

RNA tests detecting viral mMRNA (E6, E7 mRNA) can also
be used for triage of the positive HPV DNA tests as their
specificity is more than 7% higher (64% compared to 59%)
and a positive result increases the risk of detecting CIN I
+ lesions eight times compared to a positive DNA test [13].

Excessive simultaneous expression of proliferation mark-
er Ki 67 and tumour suppressor protein p16 ink a (which
stops/controls the cell cycle) indicate a deregulated HPV
infection and may be useful for the triage of HPV-positive
findings. A commercial test that includes both of these
markers is the Cintec® test. This test’s specificity is 95.2%
(similar to cytology) while the sensitivity is higher than cy-
tology, at 92% [14].

Methylation of the human viral DNA is another surrogate
marker related to severity of intraepithelial changes and
identification of advanced lesions with a risk of progression
in the short term. Specificity and sensitivity of this test in
triage of HPV-positive results are 75% and 79%, respec-
tively, which is higher than for cytological triage [15].

Despite the high sensitivity provided by the HPV test, the
greatest issue in cervical cancer screening is adenocarci-
noma. Latest epidemiological data show that the incidence
of this type of cancer is growing, especially among wom-
en under 40. According to latest findings of a larger study
from Sweden, compared to the period when cytology was
introduced in cervical cancer screening, adenocarcinoma
incidence has increased from 7% to 25.7%, and among
younger patients, the percentage has increased three
times [16].

Cytology sensitivity in the detection of AIS and invasive
adenocarcinoma is listed in the range from 44 to 63% in
literature. A cytological finding in adeno changes indicates
a suspicion of adenocarcinoma in only 25% of cases, while
64% of pathological cytological adenocarcinoma findings
are described as squamous lesions by cytologists [17]. In
that sense, an increasing number of studies are emphasiz-
ing the necessity of introducing HPV typing in cervical car-
cinoma screening. Unlike cytology, an HPV test increases
adenocarcinoma detection sensitivity to a statistically sig-
nificant degree. Latest studies indicate that a primary HPV
screening increases adenocarcinoma detection more than
twice compared to cytology [18].

However, HPV testing has its limits in sensitivity, both for
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mnanoj og 40 roamHa. MNMpema nocnegHum nogaumma sehe
ctyavje paheHe y LLseackoj, y ogHocy Ha nepuof kaja je
uuTonoruja ysegeHa y CKPUHUHI LepBUKarHoOr KapumuHo-
Ma, MHUMOEeHUa ageHokapumHoma je ca 7% nosehaHa Ha
25,7% v Taj npoueHaT y komnapaumjy Mnahux naumnjeHTKy-
ka je nosehaH Tpu nyTa [16].

CeH3nUTMBHOCT umTonorunje y aetekumnjm AlS n nHBasmBHoOr
afeHokapuMHOMa Koju ce HaBOAM y nuTepaTypu ce Kpe-
he og 44 pno 63%. Liutonowkn Hanas kog ageHonpomMeHa
camo y 25% ykaxke Ha Cymmy Aa ce paau 0 afeHokapuu-
HOMY, OOK je Y 64% naTonoLKN LMTOMOLLKN Hanas ageHo-
KapuMHOMa of CTpaHe LMTOosfiora onucaH Kao CKBamMo3Ha
nesuja [17]. Y Tom cmucny cee Behu 6poj pagoBa nctmde
HeonxogHocT yBofhewa HPV Tunusaumje y CKpMHWUHI Lep-
BMKanHOr kapuvMHomMa. 3a pasnuky og uutonorunje, HPV
TECT CTaTUCTMYKM 3HayajHo noBehaBa CEH3UTMBHOCT Ae-
Tekuuje ageHokapunHomMma. HajHosuje cTyamje nokasyjy aa
npumapHo HPV ckpuHuHr noBehaBa geTekuunjy ageHokap-
LMHOMa Yy 0QHOCY Ha LMTOonorujy 3a suwe o Aea nyta [18].

MeRhytum, HPV TecT uma cBoja orpaHnyersa y CeH3TUB-
HOCTWN KaKo afieHOKapLMHOMA, Tako M CKBaMO3HMX KapLuu-
Homa. Oko 11% ckBamo3Hux u nsmehy 15 n 30% ageHo-
kapumnHoma je HPV HeratuBHo. HajHoBuWja moandmkaumja
Knacudukaumje ageHokapumHoMma nux ynpaBo Tako 1 aenuv
Ha: HPV nosutnBHe n HPV HeratmBHe ageHokapuvHOME
[17]. HPV HeratuBHOCT kapuMHOMa MOxe OUTh npasa u
naxHa. JlaxkHa HeraTMBHOCT je rnoBe3aHa ca a3oM WH-
dekumje, ryoutkom dparmeHta HPV Tokom mHTerpauuje,
ctapouwhy, yTuuajem Hekpose 1 nHdrnamauumje, ca Marmm
ontepeherem BMPYCOM Ha TaHKOM afeHoenuTeny.

Mpenopyke 3a CKPUHUHT

CBa pgocapawma ca3Haka Be3aHa 3a npupogHun Tok HPV
WMHeKuuje, 3a Noy3gaHoCT OETEeKUMOHUX MeToda U cre-
UMPMYHOCTN Be3aHe 3a >XMBOTHY 00 cy nocnegwe ABe
roguHe OOBeEre y HeKMM 3eMrbama [0 M3MeEHe npenopyka
CKpWHUWHIra KapumHoma rpnvha marepuvue. HajHoBuju BO-
any Amepudkor yapyxera 3a pak (ACS) ns 2020. rogmHe
Yak [aje NpenopyKy Aa ce ca CKPUHUHIOM He NoYukse npe
25. rognHe 1 na ce ogMax kpeHe ca HPV Tectom 6e3 unto-
norunje Ha cBakux neT rognHa go 65. roguHe. MNpekna ca 65
roanHa ce npenopydyje ako MocToju jacaH nogartak gda je
CKpWHUWHT yHa3ag 10 rognHa 6uo HeraTuBaH (4Ba HeraTue-
Ha HPV-a Ha neT rogvHa wnu Tpu HeraTuBHa LMTOSOLLKA
Ha YeTupw roguHe) [18].

CKkpuHVHr o 69. roguHe y ogHocy Ha oHaj 4o 64. je 6uo
noBesaH ca CMakeH-eM MopTanuTeTa oA KapuuHoma rp-
nuha martepuue 3a 5%. PaHuju nodyeTak CKpuHWHra, npe
25. ogHocHo of 21. roguHe, camo noBehaBa npetepaHo
neyere TpaH3nTopHUx HPV npomeHa n gosoan oo noese-
harba OTKpMBarba koMopbuauTeTa u 4ak npeBepemMeHux
nopohaja [18]. YOeo Texux nHTpaenuTenHux nu ManurHmx

adenocarcinoma and squamocellular carcinomas. About
11% of squamous cell carcinomas and between 15 and
30% of adenocarcinomas are HPV-negative. The latest
modification of adenocarcinoma classification divides them
exactly by that criterion: to HPV-positive and HPV-negative
adenocarcinoma [17]. HPV-negativity of carcinomas can
be true or false. False negativity is linked to the infection
phase, loss of HPV fragments during integration, age, ef-
fects of necrosis or inflammation, lower virus burden on
thin adenoepithelium.

Screening recommendations

All findings to date that relate to the natural course of an
HPV infection, reliability of detection methods and specif-
ic age-related issues have led to changes in cervical can-
cer screening recommendations in some countries in the
last two years. The latest guideline by the American Can-
cer Society (ACS) from 2020 even recommends that the
screening should not start prior to age 25 and that an HPV
test should be used from the start, without cytology, every
five years until the age of 65. It is recommended to stop
screening at 65 if there are clear negative screening re-
sults over the last 10 years (2 HPV-negative results with 5
years apart or 3 negative cytological findings 4 years apart)
[18].

Screening period up to 69 years of age, compared to 64
years of age was linked to a cervical cancer mortality de-
crease by 5%. Earlier start, i.e., screening starting before
25, or at 21, only increased overtreatment of transient HPV
lesions leading to increased detection of comorbidities and
even early deliveries [18]. The share of intraepithelial and
malignant lesions prior to the age of 24 is lower than 0.8%,
while for the 25 to 29 age group it is about 4%. Cervical
cancer screening starting at 25 years of age shows the
best risk-to-benefit ratio for cervical cancer screening pro-
grammes. This recommendation applies regardless of vac-
cination status and sexual history [18].

Still, it may be useful to note that these are American rec-
ommendations, where the HPV vaccine was approved in
2006 and a survey in 2018 showed 40% vaccine coverage
in the 18 to 26 age group and 68% in the 13 to 17 age
group [19]. In a population with a high vaccination cover-
age, the HPV test is the most sensitive and cytology less
specific as it detects transient cytological changes (koilocy-
tosis). The recommendation to start screening at 25 using
an HPV test and not from 21 using cytology showed an
increase 13% in undetected CIN I+ lesions. This strategy
led to a mild increase in the number of colposcopies of 9%,
but it decreased the number of other tests by 45%. The fur-
ther increase of vaccine coverage is expected to decrease
the percentage of colposcopies [20].

Patients treated for CIN Il, CIN Il lesions and AIS must be
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nesuvja go 24. roguHe je mawn og 0,8%, Aok je og 25. oo
29. oko 4%. YnpaBo noyeTak CKpuHWHra of 25. nokasyje
HajbosbN OOHOC KOPUCTU M LUTETE Of NMPUMEHE nporpama
CKpPUHMHra kapumHoMa rpnvha matepuue. OBa npenopyka
BaXkn 6e3 063mpa Ha BaKLMHAIHK CTaTyC U NINYHY cekcyar-
Hy nctopujy [18].

Moxnaa je oBoe [o6Gpo HAaNOMeHyTU Aa cy 0BO AMepuyke
npenopyke, rae je HPV BakumHa ogobpena 2006. roguHe a
aHkeTupare 2018. roanHe nokasano aa je 40% BakuMHK-
caHux HPV BakunHom og 18 oo 26 roguHa, ogHocHO 68% y
y3pacty o 13 po 17 roguHa xwmBota [19]. Y nonynauuju ca
BUCOKMM MPOLEHTOM BakumHucaHux HPV TecT je HajceH-
3UTUBHUjW, a LuMTOmnorMja nokasyje mawy cneumuyHocT
jep LeTekTyje TpaH3UTOPHE LMTOSMOLLKE MpoMeHe (Kou-
nouuTtosa). lNMpenopyka noyeTka CKPpUHUHra ca 25 roguHa
HPV TecTtom a He og 21 uMTONOrnjoM je nokasana nopact
on, 13% HepetekToBaHUX nesuja Texunx og CIN Il. OBaksa
cTpareruja je goBena go Gnaror nopacTa Konnockonuja 3a
9%, anu je cmarmna ykynaH 6poj npeoctanux TecToBa 3a
45%. Ouekyje ce ga garbe nosehare NpoueHTa BakUMHU-
CaHUX XXeHa cMatrby npoueHat konnockonuja [20].

MaumnjeHTkUHE Koje cy nedeHe 36or CIN I, Il npomeHa un
AIS mopajy ce pegoBHO KOHTponucaTu y HapegHux 25 ro-
OWHa, a HaKoH Tora ako uMmajy 65 rognHa HacTaBrbajy ce
npaTtuTu Ha Tpu roguHe. Ako cy rnedveHe oa AlS casetyje
Ce HakoH pahara XMCTepekToMuja UM UHTEH3UBHO npa-
hemne ako je HPV TecTt HeratusaH [21].

3akrby4ak

Ha kpajy, yMecTo 3akibyyka oCcTaje U garbe OTBOPEHO Mu-
Take Koje ce nposnadn y gebarama: ,Koja je metoga Haj-
Oorba y CKpUHWHIY KapuuHoma rpnvha matepuue?”. Cu-
rypHO Aa je To MeTofa Koja je y jeQHoj 3eMrbu OOCTYMHa,
noysaaHa, 3a kojy je moryhe ypaautu Hajdborby opraHusa-
LMOHY MOBE3aHOCT, MHAPPACTPYKTYPY U KOHTPOMy npume-
He, a y cknagy ca cneumduyHM KagpoBCKUM U OUHAH-
cujckum MoryhHocTtuma. CKpUHWHE nNpernes Ha KapuuHOM
rpnvha matepuue KOf >XeHa caMo jeAHOM Y XUBOTY, HAKOH
35. rogmHe XnBOoTa, CMakbyje pU3nK o4 KapunHoma rpnvha
MaTepuue 3a 70%. HbeH pu3unk og cMpTu of paka rpnuvha
mMaTepuue onaga 3a Buwe of 85% ako ce npernega pe-
[OBHO Ha neT roguHa [21]. MehyTtum, 1,5 munujapam xxeHa
LUMPOM CBEeTa HMKada Huje TecTMpaHo Ha pak rprnvha ma-
Tepuue. [a nu he uuTonoOLWKa AWjarHOCTMKa KapuuHoMa
rpnuha matepuue 3a00BOSbUTU 3axTeBe M oMmoryhutu aa
cBe Oyay npernegaHe unu je NnoTpebHo cTBOpUTM Bp3e n
jedTnHnje HPV TectoBe, KOPUCTUTU camoy3uMaHe bpuca,
no LeHy yBehamna Kkonnockornckux nperrnena 3a 15%, y3 ko-
puwhene BENUKNX OUrMTanHUX KONMOCKOMCKMX copTBepa
Koju omoryhasajy 6p3y 00yKy jegHOCTaBHUX cuctema Au-
CTMHKUMje, HOpManaH — naTtornowku Hanas? lNutawe 3a
OynoyhHoCT...

regularly followed up in the upcoming 25 years; in addi-
tion, once they turn 65, they resume screening every three
years. Those treated for AlS are advised to have a hyster-
ectomy or undergo frequent follow-ups after child bearing,
if the HPV test is negative [21].

Conclusion

Finally, in place of a conclusion, the issue remains open
to debate: “What is the best cervical cancer screening
method?”. Surely, it is a method available in the given
country, that is reliable, that allows for the best possible or-
ganisational, infrastructural and monitoring arrangements,
bearing in mind specific human and financial resources.
Screening a woman for cervical cancer only once in her
lifetime, after the age of 35 lowers her cervical cancer risk
by 70%. Her risk of dying from cervical cancer drops by
over 85% if she undergoes regular examinations every five
years [21]. However, 1.5 bn women worldwide have never
been tested for cervical cancer. Will cytology meet the re-
quirements and allow all women to be tested, or do rapid,
cheaper HPV tests need to be developed? Should tests al-
lowing for self-sampling be used, at the price of increasing
the number of colposcopies by 15% with the use of large
digital colposcope software packages that allow for quick
training in simple distinction tests to differentiate between
normal and pathological findings? These are question for
the future...
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