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Summary

Introduction: Cervical dysplasia caused by human papillomavirus is a significant public health concern that might lead
to cervical cancer, particularly in the developing world. The cervical cancer preventative screening program in Kazakhstan
needs more sophisticated screening methods for improving early detection and management, which can ultimately reduce
the burden of this disease on women's health.

Aim: The aim of this study was to elicit false positive results as a major shortcoming of a current screening method and
to recommend more accurate testing algorithms.

Materials and Methods: Study design: Modelling study, encompassing a period between 2016-2023 in The Medical
Centre Hospital of President’s Affairs Administration of the Republic of Kazakhstan, Astana, Kazakhstan. The diagnoses of
cervical dysplasia based upon cytological and human papillomavirus (HPV) DNA tests were collected in a hospital database
(Infomed) and further analysed through GraphPad software.

Results and discussions: HPV-negative tests occurred in 30.43% (2016), 45.45% (2017), 28.20% (2018), 42.5%
(2019), 35.71% (2020), 32.14% (2021), 21.15% (2022), and 54.45% (2023) of the total amount of patients. Nevertheless,
they were diagnosed with mild dysplasia. While screening saves lives, it's important to acknowledge that false positives are
inevitable without optimisations, and excessive testing can lead to substantial harm, including unnecessary treatments and a
burden on the healthcare system.

Conclusion: Improvements in specificity might lead to a reduction in false positive results and an increase in the
accuracy of referrals for colposcopy. The utilization of dual-staining with p16/Ki-67 cytology appears promising as a
biomarker-based method for determining further steps in cervical cancer screening.
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BbI3OBbl JTIOXKHOMONOXUTENBbHbLIX LUUTONOMMYECKUMX
PE3YJIbTATOB B CKPUHUHIE PAKA LULEUKMN MATKM:
NMEPCNEKTUBbLI BOJNIEE HAOEXHbIX METOAOB TECTUPOBAHMUA
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! BonbHuua MeagnuuHcKoro ueHTpa YnpaBnenus genamu lNMpesnpgeHta Pecnyonukn KasaxcTaH,
OTtaen Hayku v repoHTOnorum, r. ActaHa, Pecnybnuka KasaxcraH.

BeeneHue: [I1MCNnasus LWeiikin MaTky, Bbl3BaHHAs BUPYCOM NanUnnoMbl YenoBeka, NpeacTaBnseT coboil 3HaYNTENbHYIO
npoGriemy Ang OBLLECTBEHHOIO 3[0POBbS, KOTOPas MOXET MPUBECTM K paKy LUEHKA MaTki, 0COBEHHO B Pa3BMBAIOLLNXCS
cTpaHax. porpamMma CKpUHUHIa Ans npeaoTBpalleHus paka Lieikn maTku B KasaxctaHe TpeGyeT Gonee COBEpLUEHHBIX
METOI0B CKPWUHWHIA ANS YyulleHUs paHHe! OMarHOCTUKM M YNpaBneHusl, YTo B WUTOre MOXET CHU3UTL Gpemst aToro
3a00MeBaHMA ANs 300POBbS KEHLLYH.
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Llenb: uUenbi OaHHOTO MCCMEROBaHWSt ObINO  BbISIBNIEHWE  JTOXHOMOMOXKWTENbHBIX PE3YNbTaToB Kak OCHOBHOMO
He[oCTaTKa TEKYLLEro METOAA CKPUHWHIA U pekoMeHaaLus 6onee TOYHbIX anropUTMOB TECTUPOBAHMSI.

Marepuansi u metogbl: [ln3aiiH nccnegosanus: MogenmpoBaHHOe UccnegoBaque, oxeathieatollee nepuog ¢ 2016 no
2023 rog B bonbHuue MepuumHckoro ueHTpa Ynpaenewus penamu [lpesupenta Pecnybnukn KasaxcraH, AcTaHa,
KasaxctaH. [JnarHo3 gucnnasuu Wenkn MaTki, OCHOBAHHbIA Ha LMTONOMYECKNX U MOMEKYNAPHO-TEHETUYECKMX TeCTax Ha
BMpYC nanunnombl Yenoseka (HPV), 6bin cobpaH B 6ase gaHHbIX 6onbHuMUb! (InfoMed) 1 [ononHMTENBHO NpoaHanu3nupoBaH
C Mcrnornb3oBaHneM nporpammHoro obecnevenns GraphPad.

PesynbTatbl M 06cyxaeHune: OTpuuatensHble pesynbtatel HPV BoisieneHsl y 30,43% (2016), 45,45% (2017), 28,20%
(2018), 42,5% (2019), 35,71% (2020), 32,14% (2021), 21,15% (2022), 54,45% (2023) ot 0bLLero Yucna naumueHToB. Tem He
MeHee, y HUX bbina AmarHoCcTUpoBaHa nerkas aucnnasus. HecMoTps Ha TO, YTO CKPUHMHE CMacaeT XM3HW, BaXHO NPU3HaTh,
YTO JTOXHOMONOXUTENbHbIE pe3ynbTaThl Heu3bexHbl Be3 onTummuaaummn, 1 M3BbITOYHOE TECTUPOBAHWE MOXET MPUBECTM K
3Ha4NTENLHOMY Bpegdy, BKIo4ash HEODOCHOBAHHbIE NEYEHNs N Harpy3Ky Ha CUCTEMY 30PaBOOXPAHEHMS.

BbiBoa: YnyuweHue CneuMcUYHOCTN MOXET MPUBECTM K YMEHBLUEHWID FOXHOMONOXUTENbHLIX Pe3ynbTaToB M
MOBLILIEHNIO TOYHOCTW HANPaBNEHWIA HA KONMOCKONMIO. Micnonb3oBaHWe ABOMHOM Okpacku ¢ uutonorven p16/Ki-67 kaxetcs
NepCrnekTMBHLIM METOLOM Ha OCHOBE B1OMAPKEPOB ANst ONPeAEeneHust AanbHEMLLINX LWAroB B CKPUHUHTE paka LUEKN MaTky.

Knrouesble cnosa: ducnnas3usi Wweliku MamKu, CKpUHUHE paka welKu Mamku, 8UpyC nanusiioMbi Ye/io8eka, 2eHomun
BIM4, yumonoeus p16/Ki-67.

Tyninpgeme

XATbIP MOWUHbI OBbIPbIHbIH CKPUHUHIIHAEN XXAJIFAH
Mno3UTUBTI LMTONOINMA HITNXENEPIHIH KWbIHAbLIKTAPDI:
CEHIMAIPEK TECTUIEY SAICTEPIHIH NEPCNEKTUBAJAPDI
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! Kasakctan Pecny6nukachkl Mpe3naenTiHiH Ic 6ackapmackl MeauumHanbiK opTanbIfbiHbIH aypyXaHachl,
OTtpen Hayku v repoHTOonorun, Acrtana k., Kasakcrtan Pecny6nukachbl.

Kipicne: Jamywibl memnekeTTepae agam nanunioMaBupyCbiHaH TyblHAAFaH XaTblp MOMbIHbIHBIH, AUCMNA3UACHI XaTbp
MOWHbI OBbIpbiHA BKenyi MYMKIH AeHcaynblK cakTayfblH MaHbi3gbl npobnemackl Gonbin Tabbinagbl. KasakcraHparsl
XaTblp MOVHbI 0BbIPbIHBIH, angbiH any GoibiHWa CKPUHUHITIK BaFgapnama epte auarHocTika MeH Gackapyapl xakcapTy
YLUIH CKPUHUHITIK TEKCepy SAiCTepiH XeTinaipyai Tanan eteai.

Matepuangap MeH Tacingep. 3epTTey ausaiiHbl: KasakcTaH Pecnybnukacs! MNpeanaeHTi SkiMwwiniriHii, MeguumHansik,
opTanbifbiHblH, aypyxaHacbiHaa 2016 xbingaH 2023 xbinFa LewiHri keseHai KaMTUTbIH MoZenbaik 3epTTey, AcCTaHa,
KasakctaH. byn 3epTTeydiH, MakcaTbl Kasipri CKPMHWHI SfICiHIH, Heri3ri kemwiniri peTiHOe XanfaH-OH HaTuxenepai
aHbIKTay XoHe A8MipeK TecTiney anropuTMAEPIH yCbiHy 6onbin Tabbinags!.

OaicTepi: XaTblp MOAHbI ANCNNA3MACHIHLIH, AUarHoCTUKackl agaM nanunnomasupycbiHa (HPV) uutonorusansik xaHe
MONEKyNApMbIK-TeHeTUKaNbIK CbiHAKTAp HerisiHge aypyxaHaHblH, AepekkopblHaH (InfoMed) xuHangbl xaHe GraphPad
Baraapnamanslk KypanbiHblH KeMeriMeH api kapai TangaHgbl.

Hatnxenep xoaHe Tankbinay: HPV Tepic HaTwxenepi HaykactapAblH, xannbl caHbiHaH 30,43% (2016), 45,45% (2017),
28,20% (2018), 42,5% (2019), 35,71% (2020), 32 ,14% (2021), 211% (2022), 54,45% (2023) exeHi aHbiKTangbl. Anainga
ornapfFa KeHiNn Aucnnasus guarHo3bl Koubingbl. CKpUHWHT eMipi caktan Kanca fAa, OHTainaHAbIpyChi3 XKanFaH OH,
HoTWkenep Gonmait KOMMaWTbIHbIH MOMbIHAAY MaHbI3Abl, an apTblK TECTiNey AEHCAyNblK cakTay XyieciHe apTbik
ayblpTNarnbIKTbl KOCa, KaXETCi3 eM eneyni 3usiHFa akenyi MyMKiH.

KopbITbiHAbI: YKakcapTbinFaH cneuudukanblk XanfFaH-OH HOTWXenepaiH TOMeHOeyiHe XoHe KorbnockonusFa
cinTeMeneppiH, AONAINHIH, XoFapbinaybliHa akenyi MymkiH. p16/Ki-67 uutonoruscbiMeH KocapnaHFaH 60siyabl nanganaxy
KaTblp MOVHbI OObIPbIH CKPUHWHITIH, KeNeci kagampapbiH bGarbiTTay YLWiH Guomapkep HerisiHgeri nepcnekTuBansl afic
BonbIn kepiHesi.

Heziz2i ce3dep: xambip MOUHbI OUCNIA3USIChI, XambIp MOUHbI 00bIPbIHbIH, CKPUHUH2I, adam nanusiomasupyckl, HPV
2eHomuni, p16/Ki-67 yumonoausica!.
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Introduction 3. Standardizing the diagnosis and treatment protocols
Most human papillomavirus (HPV) infections are  for invasive cervical cancer and providing palliative care,
temporary and become undetectable within 12 to 24 months  following uniform guidelines for all.
(10). However, in some women where the infections persist, The primary screening involves collecting material for
there is a significant risk of developing precancerous  cytological examination from the cervix —conventional and
conditions. Numerous studies have affirmed that persistent  liquid-based cytology using the Papanicolaou method (Pap
infection with an oncogenic HPV type is the primary risk test), performed once every 5 years (1).

factor for the development of cervical intraepithelial Medical Centre Hospital of the President's Affairs
neoplasia (CIN), which can vary in severity from CIN1 to  Administration of the Republic of Kazakhstan is one of the
CIN3, and ultimately, cancer (25, 18, 2, 14). leading hospitals in Kazakhstan with its state-of-the-art

The natural progression of CIN lesions differs based on  technology and high-profile health professionals. Such a
their grade. CIN1 is categorized as a low-grade squamous  combination can guarantee that the hospital is among the
intraepithelial lesion (LSIL). Statistical data indicates that over ~ first adapters of national screening programs while many
70-80% of CIN1 lesions either spontaneously regress without ~ other hospitals throughout Kazakhstan might not be as
treatment or become undetectable (10, 15). Consequently,  successful due to the lack of health professionals, finances,
CIN1 is often considered more of a state of infection than an  facilities, and laboratories. The hospital can serve as a
advanced stage of disease. Detecting CIN1 following an HPV ~ marker for how national screening programs to fight cervical
infection does not necessarily signify disease progression,  cancer are being implemented and what results are being
and observed clearance rates may be due to the inability to  acquired.
detect the infection (18). Therefore, caution is advised when Based on a database of patients who have gone
interpreting clearance rates. through cytology and HPV co-testing screening from 2016

In contrast, CIN2 and CIN3 are designated as high-  and 2023, it has been observed an increasing number of
grade dysplasia or high-grade squamous intraepithelial ~ women with abnormal Pap smears (cervical dysplasia), —
lesions (HSIL). CIN2 exhibits two distinct pathways: the  from ASCUS (Atypical Squamous Cells of Undetermined
annual regression rate for CIN2 in adult women is estimated ~ Significance) to LSIL or HSIL with or without positive HPV.
to fall between 15% and 23%, with up to 55% experiencing  This raises the question of the possibility of false positive
regression within 4-6 years (15, 21). Approximately 2% of ~ results, as cervical dysplasia cannot appear without the
CIN2 lesions advance to CIN3 within the same timeframe.  existence of HPV in the body.

CIN3 is recognized as a genuine precancerous stage with This study aimed to elicit the possibility of a false
the potential to progress to invasive cancer, occurring at a  positive screening result within an organized cervical cancer
rate of 0.2% to 4% within 12 months (15, 7). screening program due to the design of the screening

Untreated CIN3 carries a 30% probability of evolving  program itself, — taking cytology tests (Pap test) as a
into invasive cancer over a span of 30 years. However,  primary testing method instead of HPV molecular test as a
when appropriately treated, only about 1% of CIN3 cases  primary testing step during screenings. The relevance of
progress to invasive cancer (15, 7, 25). Adenocarcinoma of ~ our report might be taken into consideration in order to
the cervix, distinct from squamous cell carcinoma, reduce over-treatment, patient anxiety and adherence to
originates from the glandular epithelium of the endocervical ~ multiple screenings due to false positive results, and an
canal, with its immediate precursor being adenocarcinoma  overall reduction of healthcare system burden.

in situ (19). Methods
The introduction of organized cervical cancer screening Cytological and PCR testing
programs has played a role in reducing cervical cancer Samples from the cervix are collected by experienced

incidence and mortality in various Western countries. The  gynecologists using FLOQSwabs in eNAT medium (Copan,

program to reduce mortality from cervical cancer in  Besozzo, Italy) for the detection of HPV DNA.

Kazakhstan is based on three main principles (1): Samples for the Thin Prep Pap test were obtained by
1. Primary Prevention: Promoting a healthy lifestyle  inserting a cytobrush into the endocervical canal, which

and eliminating potential risk factors, as well as vaccinating ~ were then immediately placed in containers with Thin Prep

specific population groups. transport medium containing methanol. The samples were
2. Secondary Prevention: Implementing high-quality ~ stored at a temperature of 15 to 20°C and delivered to the
and well-organized screening for women in the population. laboratory within 4 hours of collection.
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On the Thin Prep 2000 processor (Cytyc Corporation,
USA), preparations were made and stained with the
Papanicolaou stain. Cervical cytology samples were
classified based on the Bethesda System terminology
(TBS): Atypical Squamous Cells of Undetermined
Significance (ASCUS), Low-Grade Squamous Intraepithelial
Lesion (L-SIL), High-Grade Squamous Intraepithelial Lesion
(H-SIL). The histological grading of the severity of the lesion
depends on the quantity and location of immature
undifferentiated cells within the epithelial layer - its
stratification. CIN | - undifferentiated cells occupy the lower
third of the epithelial layer. CIN Il - immature cells occupy
the lower two-thirds of the epithelial thickness; CIN Il
(including severe dysplasia and preinvasive cancer) -
abnormal immature cells occupy more than two-thirds of the
epithelial thickness or the entire thickness, but there is no
invasion into the underlying stroma.

HPV PCR DNA testing

Since 2015, the Hospital has been using PCR test kits
with amplifiers "iQ5 iCycler," "CFX96," and the "RealBest
Diagnostics" program for HPV PCR testing. A segment of
the purified DNA initially used for HPV PCR detection,
underwent genotyping. Subsequently, 10 uL of template
DNA was subjected to amplification. This program
automates all the operations for analysis, rejection, and
result calculations. Samples were processed on the DX-
Real-Time System PCR analyzer.

Diagnosis

There are varying degrees of dysplasia in cervical lesions.
According to the Lower Anogenital Squamous Terminology
(LAST) project, pathologists categorized these specimens as
either low-grade squamous intraepithelial lesions (LSIL) or
high-grade squamous intraepithelial lesions (HSIL). LSIL, which
was traditionally known as CIN1 or mild dysplasia, typically
does not necessitate immediate treatment and should be
managed conservatively. Patients diagnosed with LSIL are
typically advised to return for follow-up in one year, which
involves a repeat Pap smear along with HPV molecular testing.
This approach is taken because a majority of LSIL lesions tend
to regress on their own.

In contrast, HSIL, traditionally referred to as CIN2/3 or
CIS typically requires a more proactive approach to
treatment. Patients diagnosed with HSIL often undergo an
excisional procedure to address the condition effectively.

Data sourcing

The Medical Center Hospital of the President's Affairs
Administration of the Republic of Kazakhstan (The Hospital)
has a well-organized cohort of women over the age of 18,
with a population of over 10,000 individuals. Since 2016, as
part of the mandatory preventive examination, all women
have undergone gynecological examinations, including
liquid-based cytological analysis of cervical smears stained
with the Papanicolaou method. In case of atypical results,
PCR detection and quantitative determination of DNA from
high-risk human papillomaviruses 16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, and 59 genotypes are conducted, and if the
test is positive, colposcopy is performed. The hospital
maintains control over timely screening, operates a
notification and tracking system for abnormal results, and
actively invites individuals for screening, making screening
a top priority. The team of specialists is highly qualified at all
stages of screening.
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The study involves a retrospective analysis of real-time
PCR and liquid cytology findings obtained in the Hospital
laboratory during the periods of December 2016, 2017,
2018, 2019, 2020, 2021, and 2022. The examined results
were obtained from women in the Kazakh population aged
18 and above who visited the hospital for routine cervical
cancer screening. Results from women with a known
diagnosis of cervical cancer were included in a separate
group.

Data Sources:

"Report on Malignant Diseases" (form No. 7) for the
Republic of Kazakhstan for the years 2016 and 2022.

Data from the National Center for Healthy Lifestyle
Formation on the results of screening examinations of
target population groups in Kazakhstan for the years 2016
and 2022.

Data from the hospital's laboratory service on the
results of cytological examination of cervical smears stained
with the Papanicolaou method and real-time PCR for the
detection of high-risk human papillomavirus DNA (12
genotypes).

Data from the hospital's "InfoMed" information
database: demographic, clinical, and laboratory data.

Ethics

The study was conducted in accordance with the
Helsinki Declaration and was approved by the Local Ethics
Committee (Protocol No. 3, dated 9.08.2022). Informed
consent from patients was not required for this study
because all the data used were obtained as part of routine
comprehensive preventive examinations from the laboratory
without the inclusion of personal data. Furthermore, each
patient at the hospital provides consent for their data to be
entered into the hospital's information system, "InfoMed"
and for their data to be used in scientific research.

Results and Discussion

In 2016 and 2017, 23 and 22 women (ages ranging
between 25 (min) and 69 (max), and an average being
42.89 and 42.36 years old, respectively) were diagnosed
with cervical neoplasia. 9 women in 2016 were diagnosed
with less aggressive mild dysplasia (CIN1) while the rest
were diagnosed with severe dysplasia (CIN2 and CIN3)
(n=14), which is almost inversely to 2017 where the majority
were diagnosed with mild dysplasia (n=16). However, HPV
testing performed on all women elicited negative results in 7
out of 23 women in 2016, and 10 out of 22 women in 2017.

In 2018, 39 women were diagnosed with cervical
dysplasia, the youngest being 23 and the oldest 71 years
old, with the average being 40.89 years old. Cytological
examination of cervical smears stained with Papanicolaou
staining showed that 2 patients were displaying abnormal
cytologic changes that are suggestive of dysplasia, 26
patients with mild dysplasia, and 11 with severe dysplasia.
Contrastingly, PCR tests showed no HPV in 17 women.

Similarly, 40 and 42 women were diagnosed with
cervical dysplasia in 2019 and 2020, respectively. The
average age for 2019 was 41.42 (min/max=22/68), and
37.35 (min/max=23/68) for 2020. But during performing
subsequent tests for HPVs, 17 out of 40 women in 2019
and 15 out of 42 women in 2020 showed negative results.
Nonetheless, 25 and 33 women were diagnosed with CIN1
in 2019 and 2020, respectively, while others were
diagnosed with CIN2-3.
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2021 wasn’t much of an exception among other years,
with 28 women with ages ranging between 23 and 62
(average=41.42) diagnosed with cervical dysplasia, and 25
of them were diagnosed with mild dysplasia, though 9
patients out of total tested negative for HPVs.

In 2022 and 2023 the respective 52 and 101 women
were registered with cervical neoplasia (the vast majority
were diagnosed with CIN1 (47 in 2022, 98 in 2023)). The
average age for both years was 38 years, (min/max=24/73
and =21/59 in 2022 and 2023, respectively). 11 women out
of 52 tested negatives for the HPV PCR test in 2022, and a
half (55 out of 101) tested negative in 2023.

The average age range of women diagnosed with
cervical dysplasia between 2016 and 2023 is on par with
the global statistical results, — for instance, annually
approximately 250,000 to 1 million women aged between
25 and 35 years in the United States receive a diagnosis of
cervical dysplasia (5).

Cervical neoplasia is the term used to describe the
abnormal growth of cells in the cervix, the lower part of the
uterus that connects to the vagina. Numerous studies have
consistently affirmed that persistent infection with high-risk
types of human papillomavirus (HPV) is the primary
contributing factor to the development of cervical
intraepithelial neoplasia (CIN), which encompasses CIN1 to
CIN3 and the potential for cancer progression (18, 25, 14).
Specifically, the VIVIANE study has identified HPV33 and
HPV16 as having the strongest associations with the risk of
CIN development, followed by HPV18, HPV31, and HPV45
(18). Moreover, it is supported by other statistical analyses
which concluded that HPVs are responsible for the
development of 99.7% of cervical cancer in women as a
result of untreated cervical dysplasia (13, 17). All these
findings state that HPV is essential for the development of
cervical dysplasia. However, as shown from our results,
HPV-negative tests occurred in 30.43% (2016), 45.45%
(2017), 28.20% (2018), 42.5% (2019), 35.71% (2020),
32.14% (2021), 21.15% (2022), 54.45% (2023) of the total
amount of patients diagnosed with cervical dysplasia. This
raises a concern revolving around the significant number of
false-positive results for women who participate in cervical
screening programs in the hospital. Screenings for women
for gynaecological abnormalities first involve liquid-based
cytology (LBC), and if abnormalities are found then
molecular testing for HPV infection is performed. However,
HPV DNA testing as a screening tool has already proven to
be more effective in detecting cervical dysplasia than
cytology tests (20). Our results can be also supported by
the recent study that stated primary LBC screening
approach results in approximately 95 false-positive results,
with a confidence interval of 93% to 97% (8). Additionally,
this screening misses approximately 4.9 cases of CIN grade
2/3 per 1000 women (95% Confidence Interval (Cl) ranging
from 3.5 10 6.7).

Screening tests themselves, while valuable, are not
without their limitations when it comes to adequately
identifying CIN. According to figures from a Koliopoulos
review (12), out of every 1000 women screened, 20 will be
diagnosed with CIN of grades 2 or 3 (CIN2/3). Cytology
alone can detect 15 of these women, while screening with
HPV testing would identify an additional 3 who might have
been missed with cytology. This heightened sensitivity of
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HPV testing, however, does come at the cost of reduced
specificity compared to LBC.

The increased confidence in primary HPV testing, as
opposed to undergoing cytology testing alone (performed at
the same frequency), is due to the heightened sensitivity of
the HPV test (22, 9). It correlates with the Cochrane
database of systematic reviews that concluded a negative
HPV test could be more reassuring (12). Recent multicentre
studies have provided evidence that HPV-based screening
offers greater protection against invasive cervical
carcinomas compared to cytology-based screening (11, 20).
In these studies, the recorded cumulative incidence of
cervical cancer was lower than 5.5 years after receiving a
negative HPV test result compared to 3.5 years after a
negative cytology result. This empirical evidence suggests
that 5-year screening intervals for HPV are safer and more
effective than the 3-year intervals typically used for
cytology-based screening.

As a result, Western Countries have already
implemented primary HPV screening in their national
programs (23,24). An updated cervical cancer screening
guideline from the American Cancer Society (ACS)
recommend starting screening at age 25 with an HPV test
and retesting every 5 years till the age of 65. However, co-
testing with an HPV/Pap every 5 years or with a Pap test
every 3 years still holds its relevance (6).

However, it's important to note that if primary HPV
screening is not implemented optimally, it can lead to a
higher number of referrals for colposcopy (8). It becomes
crucial to establish what level of false positive is deemed
acceptable within our screening programs. Cervical
screening undoubtedly saves lives, but it must be applied
thoughtfully to achieve its maximum benefits while
minimizing the consequences of over-treatment in cases of
false positives. Moreover, the choice of which screening
method to employ is not solely a scientific matter but also a
question of effectively allocating scarce public health
resources, which is apparent in Kazakhstan.

There are still major limitations of HPV testing as a
primary testing. While this capability is clinically interesting
and potentially valuable, it may not always be clinically
relevant, especially considering that most HPV infections
(about 80%) will naturally clear within two years.
Furthermore, the lifetime risk of encountering HPV is quite
high, estimated at around 90%.

Given the inability to predict which infections will persist,
the focus lies on detecting persistent infections. Women
who have a persistent infection are at an elevated risk of
developing cervical neoplasia. Typically, in screening
programs, women with an ASCUS cytology result are called
back for repeat cytology after six months if HPV testing is
not performed. Meanwhile, women with an LSIL result are
referred for colposcopy-directed biopsy.

Referring all women who test positive for HPV or have
an LSIL smear result for additional investigations, such as
repeat smears, colposcopy, and biopsy, could potentially
increase the sensitivity of cancer screening. However, it
also comes with the risk of increasing morbidity.
Additionally, the prospect of repeat tests may discourage
women from participating in screening, potentially leading to
reduced screening rates. This underscores the need to
strike a careful balance between enhancing sensitivity and
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minimizing the potential harms and drawbacks of over-
testing and over diagnosis.

In cervical cancer screening, it's not only important to
increase sensitivity but also specificity to effectively detect
cancers and precancers while reducing overall morbidity.
To achieve this, there's a need to triage HPV-positive
women or women with slightly abnormal smear results
(LSIL) to reduce the number of false positives.

One potential triage system for these cases could
involve additional staining with p16/Ki-67. p16 is a protein
involved in regulating the cell cycle, typically causing cell
cycle arrest under normal conditions (4, 27). Ki-67, on the
other hand, is a marker for cell proliferation. In normal
circumstances, p16 and Ki-67 are seldom seen together.
However, the overexpression of both p16 and Ki-67
suggests a cell cycle deregulation due to HPV and indicates
a high-grade lesion (28, 16, 3). This concept of dual-stain
cytology, often referred to as the CINtec1 PLUS Cytology
test, represents a morphology-independent biomarker
approach. It could be more accurately described as
"diagnostic" cytology, offering a promising approach to
improving specificity in cervical cancer screening. In a
screening population in Belgium covering individuals aged
25 to 65 years, dual-stain cytology exhibited significantly
higher sensitivity at 66% while maintaining a slightly lower
specificity at 1.0% (26). Improved sensitivity means that
less disease is missed, while enhanced specificity means
fewer false-positive results. The latter aspect provides the
potential to reduce morbidity by minimizing the need for
additional examinations, such as repeat cytology,
colposcopy, and biopsies. Additionally, this can lead to a
decrease in the number of women who discontinue their
participation in cervical cancer screening programs.

Conclusion and Future Perspectives

Cervical neoplasia poses a significant concern in
women's health, as it has the potential to progress into full-
blown cervical cancer if not addressed. Timely detection
and appropriate treatment can effectively prevent the
development of invasive cervical cancer and greatly
improve women's overall health. Thus, it is crucial for
women to undergo regular cervical cancer screening to
detect and manage cervical neoplasia at an early stage
using Pap smears or HPV testing. However, our study
reports that cytology tests might result in false positive
results, as HPV tests show negative results of HPV.
Cervical screening, regardless of the testing method used,
inherently carries a degree of uncertainty. While this study
provides valuable insights into optimal screening strategies,
it's essential to acknowledge that screening, while
lifesaving, cannot attain perfection.

There exists an inherent trade-off in strategies aimed at
increasing detection rates. These strategies often lead to a
disproportionate increase in false positives, resulting in
unnecessary over-treatment. This trade-off becomes
particularly relevant in Kazakhstan, where most hospitals
are under-financed, and under-equipped with sophisticated
lab facilities, up-to-date equipment and testing tools, and
healthcare professionals. Such a requirement s
unattainable, and as our report illustrates, striving to
approach this standard might do more harm than good. The
current approach of doing the PEP smear test as a primary
step for screening is not conducive to public health,

20

sustainability, or fostering a clear understanding of
screening's capabiliies and limitations among the public.
Screening is a critical endeavor for reducing cervical cancer
mortality, and its strengths and limitations must be viewed
in context to maximize its benefits.

The findings of this analysis should prove valuable in
optimizing screening approaches and highlighting the
complexities of different implementations, allowing for
informed decision-making.

Another effective preventive measure against cervical
neoplasia is HPV vaccination, as it can provide protection
against high-risk HPV types that are linked to the
development of cervical abnormalities and cancer. Looking
ahead to the future of cervical screening, it's crucial to
consider the remarkable international success of the HPV
vaccine. Countries with high rates of HPV vaccine uptake
are already witnessing a significant decline in rates of
precancerous and abnormal cervical cells.

While screening is an extraordinary lifesaving measure,
it's equally important to comprehend its inherent limitations
and intricacies. This understanding ensures that national
programs yield the maximum benefit while minimizing
misunderstandings.
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