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HPYV genotyping in biopsies of HSIL and invasive cervical cancers in women living with HIV: A
cohort- and a nested -case control study [1]
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Background/Objectives: HIV infection constitutes an important risk factor for both acquiring HPV infection and for developing a
persistence of this infection [2]. Consequently, the incidence rate of high-grade squamous intraepithelial lesion (HSIL),the direct
precursor of ICC, is three times higher among women living with HIV (WLWH) than among HIV-negative women [3]. The pattern of
HPV infection in WLWH is different from HIV-negative women [4]. We aimed to characterize HPV genotype distribution in HSIL
and ICC- biopsies, of WLWH, in Europe, as compared to HIV-negative women.

Methods: A cohort- and a nested -case control study was conducted. We characterized HPV genotype distribution by performing PCR
on HSIL and ICC biopsies from WLWH (n=170). We then compared the HPV genotype distributions in WLWH with those found in
biopsies from HIV-negative women treated in the same institution, during the same period and matched for ethnic origin and stage of
cervical lesion: 85 cases were compared to 85 HIV-negative matched controls. The proportion of patients that might be protected by
HPV vaccines was estimated.

Results: Among WLWH (median age 36 years-old, median duration of HIV infection 70,5 months, 79% under cART): the most
frequently detected HPV were HPV16 (30 %), HPV35 (16%), HPV58 (14,7%), HPV31 (13,5%), and HPV52 (11,7%). HPV16 was
less frequently found in WLWH, originating from Central Africa (20,5%) compared to other African regions (35,5%) (p=0,05) or
world regions (38,8%) (p=0,007). Multiple versus single high-risk HPV infections were associated with younger age (< 35 years)(odds
ratio (OR) 2,65 (95%IC: 1,3-5,2,p=0,002), lymphocyte CD4 count < 350 cells / uL (OR 2,7 (95%IC: 2-8,5; p=0,005), use of cART
for < 18 month OR 2,2 (95%IC: 1,1-4,5),p=0,04) or a cumulative time with undetectable HIV viral load of less than 12 months (OR
4,2 (95%IC: 2-8.5,p=0,001). HPV 31, 33 and 35 were more frequently detected in samples from WLWH than in HIV-negative
controls (p<0,05). The 9-valent vaccine would increase HPV protection, in HIV-positive and negative women (p<0,001).

Conclusions: In conclusion, based on a large series of biopsies HPV-genotyping, we observed that HSIL or ICC in WLWH are more
frequently due to high-risk HPV other than 16 and 18 than HIV-negative women, although HPV16 accounts for 30%. Multiple HPV
causing HSIL or ICC in WLWH are frequent and are correlated with lower age, low immunity, and uncontrolled viral load. The use of
9-valent vaccine may prevent precancer cervical disease in up to 85% of women, whether HIV-positive or negative. Adding HPV35 to
the HPV vaccine panel, might improve further vaccine effectiveness in WLWH especially originating from Africa.

References: Accepted in Vaccine Manuscript Reference No.: JVAC-D-22-01488R1 on the 13 th of october 2022 Liu G, Sharma M,
Tan N, Barnabas R V. HIV-positive women have higher risk of human papilloma virus infection, precancerous lesions, and cervical
cancer. Aids. 2018;32(6):795-808. doi:10.1097/QAD.0000000000001765 Denslow SA, Rositch AF, Firnhaber C, Ting J, Smith JS.
Incidence and progression of cervical lesions in women with HIV: a systematic global review. Int J STD AIDS. 2014;25(3):163-177.
doi:10.1177/0956462413491735 Clifford GM, Gongalves MAG, Franceschi S. Human papillomavirus types among women infected
with HIV: A meta-analysis. Aids. 2006;20(18):2337-2344. doi:10.1097/01.aids.0000253361.63578.14
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IMPACT OF JOINT HPV33/HPVS58 PROBE ON REFERRAL RATES AND CLINICAL
OUTCOME AFTER HPV POSITIVE SCREENING SAMPLE USING BD ONCLARITY HPV
ASSAY
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Background/Objectives: In the Capital Region of Denmark women aged 30 to 59 are offered HPV screening with extended
genotyping and cytology triage using a risk-based referral algorithm. In this algorithm HPV33 and HPV58 are placed in different risk
groups with different follow-up procedures. However, using the BD Onclarity HPV assay, HPV genotypes HPV33 and HPVS58 are by
design bulked together in one channel and separation is not possible on the screening sample result, suggesting overtreatment of HPV58
positive women. We evaluated the impact of the joint HPV33/58 probe on referral for colposcopy, re-test rates and clinical outcome.

Methods: Women aged 30 to 59 years undergoing HPV screening from January to June 2022 with an HPV33/58 index sample result
(BD Onclarity HPV assay) were re-tested for separation of HPV33 and 58 using the Anyplex I HPV28 (Seegene, South Korea). Data
on cytology/histology follow-up was retrieved through the Danish Pathology Databank by October 2022.

Results: Of the HPV33/58 screening samples (N=161), 8% (N=13) carried a co-infection of either HPV16, 18 or 31 placing these in
the direct colposcopy referral group. Of the remaining, 38% (N=56) were HPV33 positive, 2% (N=3) dual HPV33 and 58, and 60%
(N=89) were HPV58 positive. For samples with concurrent high-grade cytology, 56% were HPV33 and 44% HPVS58. For concurrent
ASCUS or LSIL cytology, 28% were HPV33 while 69% were HPV58. For HPV33/58 positive women referred to colposcopy,
resulting histology (N=53) showed higher =CIN3 rates amongst HPV33 positive women (62%, 13 of 21 cases) versus HPV58 positive
women (10%, 3 of 31 cases). The only screening detected cancer in the cohort was HPV33 positive.

Conclusions: Currently HPV33/58 are analyzed jointly, thus women positive for HPV58 are unnecessary referred for colposcopy and
biopsies instead of a re-test at 12 months. Though a limited dataset, it nevertheless seems reasonable to suggest that all screening index
sample with an HPV33/58 positive outcome should be re-tested for full distinction between HPV33 and HPVS58. Implicitly, this only
account for samples without co-infection by the highest risk HPV16, 18, 31, 51 rendering the distinction between HPV33/58 irrelevant
for referral recommendation. The benefit of applying a secondary HPV genotyping test to these samples are that 1) it is relatively few
cases in the screening population, 2) it lowers the immediate referral rate for colposcopy and 3) there is limited screening detected
severe dysplasia amongst HPV58 positive women, and even with a recommendation for a 12-month re-test, these will be followed up,
however more conservatively.
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Real-World Evidence Using the BD Onclarity Extended HPV Genotyping Assay in Regional US
Settings

14 - Genotyping
Vaughan L1, Stephenson P2, Schammel D3, Noy M4, Morel D1, Parva V1, Gary D1, Andrews J!

IBecton Dickinson and Company, Integrated Diagnostic Solutions, Sparks, United states
2Associates of Pathology, Ogden, United states
3Pathology Consultants, Greenville, United states
4Lab Noy, San juan, Puerto rico

Background/Objectives: The BD Onclarity HPV Assay received additional approval from FDA in 2021 to report extended
genotypes, focusing on the 9-valent vaccine types (HPV 16, HPV 18, HPV 45, HPV 31, HPV 52, HPV 33_58) and pooling the
majority of the other genotypes (HPV 51, HPV 35_39_68, HPV 56_59_66). A study protocol was submitted to central Institutional
Review Board (IRB) to collect de-identified extended genotyping information from routine clinical use and link it to cytology and
histology outcomes. The study was determined to be exempt from IRB oversight per 45 CFR 46.104(d)(4).

Methods: Data from patients undergoing routine screening or referred for abnormal cytology or HPV results were collected,
de-identified and then linked through the Laboratory Information System (LIS) to cytology and histology results. The data was then
analyzed to investigate the contribution to disease of specific genotypes, stratified by age, cytology, and histology outcomes.

Results: To date, over 30,000 HPV tests representing over 3,000 HPV positive outcomes and over 100 cases of CIN2/3 disease have
accrued. The results confirm findings from the BD Onclarity national registration trial and underline the important of HPV 31, second
only to HPV 16, representing approximately 20% and 30% all disease cases, respectively. The cross-sectional CIN 2/3 disease
attribution in descending order was HPV16 > HPV 31 > HPV 52 > HPV 35_39_68 > HPV 56_59_68 > HPV 51 > HPV18 > HPV45 >
HPV 33_58. Age-stratification analysis of all HPV+ patients revealed that HPV 56_59_66 channel positivity was approximately 2-fold
higher in women < 30 versus women > 50 years of age and that HPV 16 infections increased with age, peaking in women 30-39. The
other 9-valent vaccine types also followed this bell-curved genotype profile, reaching maximum prevalence in middle-aged (30-39)
women.

Conclusions: The BD Onclarity extended genotyping results output allows clinicians to directly observe which high-risk types are
contributing to disease and provide comprehensive risk assessment. HPV 31 was confirmed to be a major contributor to CIN2/3
disease and poses a sufficiently high risk to be referred directly to colposcopy based on the updated ASCCP CIN3+ risk threshold of
4%. 9-valent vaccine types tend to peak in incidence in middle-aged women. The assay enables monitoring of the impact of HPV
vaccination and genotype-specific persistence, a key predictor of disease outcomes. The clinical utility of extended genotyping when
combined with the ASCCP management principles of equal management of equal risk will be discussed.
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Background/Objectives: As genotyping of high-risk human papillomaviruses (hrHPV) is becoming increasingly relevant within
cervical cancer screening programs, the optimization and comparison of novel and available HPV assays is currently of utmost
importance. The recently developed Seegene AllplexTM II HPV28 assay is a novel gPCR HPV assay, designed to separately detect and
quantify 28 distinct HPV genotypes in a fully automated and user-friendly manner. However, as a consequence of its novelty, studies
comparing it with other more established and recognized HPV genotyping assays are yet to be published. This study therefore assessed
and compared the performance of this newly developed HPV assay, with those of its Seegene forerunner, i.e. the AnyplexTM II
HPV28 assay, and the INNO-LiPa HPV genotyping Extra II assay.

Methods: A total of 24 cervical samples (liquid PAP smears, ThinPrep® medium) were collected during routine screening at Ghent
University Hospital and tested positive for at least one hrHPV genotype by the Abbott RealTime HR HPV routine assay. Samples were
analyzed with all three HPV assays and HPV DNA positivity as well as coinfection rates were compared. Agreement in terms of HPV
detection and genotyping was assessed by mean of the Cohen's kappa (k) coefficient.

Results: Comparison of the HPV DNA positivity rates of different assays showed an agreement of 100% between the two Seegene
assays, and of 91.6% when comparing the novel AllplexTM II HPV28 assay with the INNO-LiPa HPV genotyping Extra II

assay. Moreover, coinfections were detected in 45.8%, 54.2% and 62.5% of the samples for the INNO-LiPa HPV genotyping Extra
II, AnyplexTM II HPV28 and AllplexTM Il HPV28 assay, respectively. Assay-wise comparison of all individual detectable genotypes
demonstrated inconsistencies in 7 out of 28 genotypes when comparing the two Seegene assays and in 14 out of 28 genotypes when
comparing the novel AllplexTM II HPV28 assay with the INNO-LiPa HPV genotyping Extra II assay. Furthermore, percentage
agreements for all HPV genotypes were 296% (k-agreement=0.00-1.00) when comparing the two Seegene assays, and =275%
(k-agreement=0.00-1.00) when comparing the AllplexTM II 28 HPV assay with the INNO-LiPa HPV genotyping Extra II assay.

Conclusions: This study shows good agreement in terms of HPV detection and genotyping between the results of included HPV
assays. The current study can therefore be considered an important first step in the further evaluation and comparison of the

novel AllplexTM II HPV28 assay with existing commercial assays, requiring larger sample sizes as well compatibility testing with other
sample types, such as self-collected semi-cervical samples or urine samples, in the future.
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ILLUSTRATIONS

14 - Genotyping

Background/Objectives: An analysis of published science was used to tabulate immediate risk of CIN3+ and 5-year cumulative
incident risk of CIN3+ and then compare the risks to known thresholds for standard of care clinical actions.

Methods: MedLine was searched from 2001 through 2022 for relevant studies, supplemented by hand-searching of retrieved article
reference lists. Eligible studies included prospective studies of women and retrospective studies of residual specimens from women that
were tested using HPV genotyping tests. Outcomes were CIN3 or CIN3+ or invasive cervical cancer. Existing guidelines were used to
establish clinical action thresholds in the USA and globally.

Results: Reporting genotyping provides stratification of both current and future CIN3+ risks. Genotyping combined with cytology
improves risk stratification for Bethesda categories NILM, ASC-US, and LSIL. The risks were plotted for the general screening
population, for follow-up 1-year after prior result of lesser abnormalities, for post-treatment follow-up, and for vaginal self-sample. By
combining the published risks and the published guideline clinical action thresholds, extended genotyping informative illustrations were
provided that support risk-based clinical action steps by the principle of equal management for equal risk.

Conclusions: Based on quality-evaluated studies that met inclusion criteria, genotyping combined with cytology stratifies risk. 20
annotated references are provided.

References: Citations: Demarco M, et al. A Study of Partial Human Papillomavirus Genotyping in Support of the 2019 ASCCP
Risk-Based Management Consensus Guidelines. J Low Genit Tract Dis. 2020 Apr;24(2):144-147 Stoler MH, et al. Stratified risk of
high-grade cervical disease using Onclarity HPV extended genotyping in women, =25 years of age, with NILM cytology. Gynecol
Oncol. 2019 Apr;153(1):26-33 Bonde JH, et al. Clinical Utility of Human Papillomavirus Genotyping in Cervical Cancer Screening: A
Systematic Review. J Low Genit Tract Dis. 2020 Jan;24(1):1-13 Monsonego J, et al. Prevalence of high-risk human papilloma virus
genotypes and associated risk of cervical precancerous lesions in a large U.S. screening population: data from the ATHENA trial.
Gynecol Oncol. 2015 Apr;137(1):47-54 Schiffman M, et al. A study of genotyping for management of human papillomavirus-positive,
cytology-negative cervical screening results. J Clin Microbiol. 2015 Jan;53(1):52-9 Wheeler CM, et al. The influence of type-specific
human papillomavirus infections on the detection of cervical precancer and cancer: A population-based study of opportunistic cervical
screening in the United States. Int J Cancer. 2014 Aug 1;135(3):624-34 Data on File. Portability Study, Onclarity Results. See also
citation #15 Schiffman M, et al. A cohort study of cervical screening using partial HPV typing and cytology triage. Int J Cancer. 2016
Dec 1;139(11):2606-15. Wright TC Jr, et al. Detection of Cervical Neoplasia by Human Papillomavirus Testing in an Atypical
Squamous Cells-Undetermined Significance Population: Results of the Becton Dickinson Onclarity Trial. Am J Clin Pathol. 2019 Jan
1;151(1):53-62 Wright TC Jr, et al. Risk detection for high-grade cervical disease using Onclarity HPV extended genotyping in women,
221 years of age, with ASC-US or LSIL cytology. Gynecol Oncol. 2019 Aug;154(2):360-367 Schiffman M, et al. A study of HPV
typing for the management of HPV-positive ASC-US cervical cytologic results.
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Background/Objectives: Different HPV genotypes are associated with different risks of having or developing a CIN2+ lesion.
Therefore, several HPV assays now report extended genotyping. We aimed at investigating the performance of such an assay, the BD
Onclarity HPV Assay, in a screening population from the Italian NTCC2 study, comparing results with those obtained with two other
methods for HPV-DNA detection.

Methods: Cervico-vaginal samples from the NTCC2 study, already analyzed by Cobas 4800 (Roche) or HC2 (QIAGEN), were
analyzed by the BD Onclarity HPV Assay for the qualitative detection of 14 high-risk HPV types (individual results for genotype 16,
18, 45, 31, 51 and 52, and pooled results for genotypes 33/58, 35/39/68 and 56/59/66).

Results: Overall, 3465 samples were analyzed by Onclarity Assay and only 3 gave an invalid result; 3129 were HPV-DNA positives
with Cobas 4800 (n=1436) or HC2 (n=1693), hereinafter baseline-positives, and 333 were Cobas/HC2 HPV-DNA negatives,
hereinafter baseline-negatives. Among the 3129 baseline-positives, the BD positivity reached 75.5%, whereas among the 333
baseline-negatives only 6 showed BD HPV positivity (1.8%; two for HPV 16, one for HPV45, and 3 for the 35/39/68 pooled
genotypes). Stratifying the BD positive results according to the cytologic triage report of the baseline-positives, we observed an
increasing trend of positivity with increasing cytology severity (from 71.6% in NILM to 95.1% in ASC-H+ samples). Positivity for
HPV16 also increased from 13.9% in NILM to 47.8% in ASC-H+ samples. Baseline-positives were triaged also by p16/ki67 dual
staining; among them, 90.9% of the p16/ki67 positive samples were BD positive, of which 30% were HPV16 positive. Among the
p16/ki67 negative samples, the BD positivity was 69.6% and the HPV 16 positivity was 11.8%. The BD results stratified according to
the baseline HPV-DNA test showed that a total of 87% (1250/1436) of the Cobas positive cases were concordant positive with the BD
assay, versus only the 65.9% (1115/1693) of the HC2 positive cases. Moreover, as the Cobas assay is able to distinguish individually
HPV16 and HPV18, we found that 95.2% of the Cobas HPV16 and 78.3% of the HPV 18 samples were also positive for the relative
genotypes with the BD assay. BD positivity was the highest among women with histologic confirmed CIN2 (75/78, 96.1%, of which
44.0% HPV16) and CIN3 (93/96, 96.9%, of which 60.2% HPV16).

Conclusions: Our study confirms high disagreement among different HPV assays used for screening. Nevertheless, the agreement is
substantial for women p16/ki67 positive at triage, with high-grade cytology and histologically confirmed CIN2 and CIN3.
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Background/Objectives: Epidemiological HPV studies need methodologies able to inform the genotypes frequently distributed in the
population. Additionally, it is important to have comparable methods in order to compare prevalence between countries/population. At
least 254 commercial HPV tests are available on the global market currently. The Linear Array HPV Genotyping Test (LA, Roche) that
was one of the most widely used tests was discontinued and replacement of methodologies can lead to misestimation of HPV
frequencies and introduce potential errors in comparisons. So, we aimed to evaluate the specificity, reproducibility and sensitivity of
the AnyplexTM II HPV28 Detection Test (Anyplex) compared to LA.

Methods: From a total of 6,388 DNA genital samples previously genotyped by LA test, 1,745 were randomly selected to be analyzed
by Anyplex methodology. The nucleic acid extraction was done using LC DNA Isolation Kit III (Bacteria, Fungi) with MagNA Pure
LC 2.0 System, Roche. Concordance was calculated by the percentage of agreement and Cohen's kappa (k) was classified as follows:
0.0 to 0.19, poor; 0.20 to 0.39, fair; 0.40 to 0.59, moderate; 0.60 to 0.79, good; 0.80 to 1.0, excellent.

Results: After genotyping the selected samples by Anyplex method and evaluating the Cohen's kappa score, it was possible to infer
that the agreement between the two methodologies was good for HPV in general (k=0.78). The overall HPV agreement between the
two techniques was 95.85%. False positive rate was 2.34% for general HPV and 2.57% for high-risk HPV genotyping. The sensitivity
for overall HPV types and HR-HPV were similar: 97% (95% CI, 96% - 98%) and 96% (95% CI, 95% - 97%), respectively. HPV types
6,42, 40, 68, 56 and 54 presented a difference higher than 5% points in the prevalence.

Conclusions: The validation process allows the replacement of LA by Anyplex in penile and cervical samples with a good agreement.
Differences in sensitivity of detection for some specific types require a sample-balancing to correct estimation derived from technique
differences in order to allow comparisons between populations. The comparison of prevalence between countries or studies carried out
with different methodologies requires validations with different techniques and must be done with caution.
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Background/Objectives: Despite a well-established cervical cancer (CC) screening program in Norway, the incidence of CC in young
women is increasing. 25% of all women diagnosed with CC had normal cytology three years prior to cancer diagnosis. To reduce
cancer incidences missed by cytology, HPV-primary screening has been gradually implemented (2019), while cytology remains for
women 25-33 years old. Research on how to further improve cytology readings seem quite limited. Given the high number of
precancerous lesions in young women, an HPV mRNA reflex test following a negative cytology result could be used as a quality
assurance measure to increase screening sensitivity. HPV-types (16-18-45) are shown to be the most prevalent types in cervical cancer
among young women. This study investigated the detection rate of CIN3+ in women 25-39 years with normal cytology by using a
3-type HPV mRNA test as targeted quality assurance measure compared to cytology only.

Methods: During 2014-2017, samples from 13,021 women 25-39 yrs. attending screening were analyzed at Nordlandssykehuset, Bodg,
Norway. Intervention group included 1,896 women with normal cytology and HPV-mRNA test (PreTect SEE, genotyping 16-18-45,
PreTect AS, Norway). Index cytology for HPV-mRNA positive women was re-evaluated by a second cytology technician
(re-examination of the existing slide) and revised cytological diagnoses were confirmed by a pathologist. The control group comprised
11,125 women evaluated with cytology only. All women were followed-up according to national guidelines throughout December
2021.

Results: 3.3% (429/13,021) had CIN3+ confirmed by biopsy, including 13 cases of invasive CC. In the intervention group, 2.6%
(49/1,896) had positive mRNA-test. The cytology diagnoses were revised from normal to abnormal in 53.1% (26/49) of the HPV
mRNA positive cases, while 23 cases remained normal after re-examination. The risks of CIN3+ among women with positive or
negative HPV-mRNA test were 28.6% (14/49) versus 0.8% (14/1847). In the control group, 6.4% (712/11,125) had abnormal cytology
(ASC-US+). The risks of CIN3+ among women with abnormal or normal cytology were 17.7% (126/712) versus 2.6% (275/10,413).

Conclusions: Applying a 3-type HPV-mRNA test as an adjunct to cytology will identify women at elevated risk, enabling targeted
quality control of cytology readings, improving programme sensitivity by early detection of cell abnormalities. The volume of
re-screened cytology samples is low. The risk of CIN3+ among cytology normal, HPV-mRNA (16-18-45) positive women during
follow-up is high (28.6%) while double negative women remain at very low risk (0.8%).
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Background/Objectives: Cervical cancer screening with assays detecting DNA of high-risk human papillomavirus (hrHPV) types is
more effective than cytology-based screening. In order to be used in primary screening, HPV-assays have to meet pre-defined criteria.
Clinical validation of hrHPV DNA assays requires demonstration of good reproducibility and non-inferior clinical accuracy for
cervical precancer compared to a standard comparator assay. This study completes the diagnostic accuracy assessment conducted
previously according to Meijer criteria (1) and within the framework of VALGENT-1 (2) and VALGENT-3 (3). The aim of this study
is to determine whether the reproducibility of Riatol gPCR HPV genotyping assay is in line with international validation criteria.

Methods: In the scope of the international reproducibility criteria (4), 500 samples were evaluated of which 30% tested previously
positive in a reference laboratory using a clinically validated assay. Each sample was subjected to an inter- and intra-laboratory
comparative study. Agreement coefficients were statistically assessed to confirm meeting the predefined minimum criteria (not less
than 87% agreement and a Kappa-value at least 0.5).

Results: The Riatol gPCR genotyping assay showed high intra-laboratory reproducibility with an overall positivity agreement of 98.9%
[CI95: 98.0-99.8%] and a kappa-coefficient of 0.974 [CI95:0.953-0.995]. Inter-laboratory testing showed an identical agreement of
98.9% [CI95: 98.0-99.8%] with a kappa-coefficient of 0.974 [C195:0.953-0.995].

Conclusions: With the reproducibility aspect confirmed, clinical validation of Riatol gPCR is completed. The Riatol qPCR genotyping
HPYV assay fulfills the test reproducibility requirements as outlined in international guidelines for use in primary cervical cancer
screening

References: 1. Depuydt, C. E., Benoy, 1. H., Beert, J. F. A, Criel, A. M., Bogers, J. J., & Arbyn, M. (2012). Clinical validation of a
type-specific real-time quantitative human papillomavirus PCR against the performance of hybrid capture 2 for the purpose of cervical
cancer screening. Journal of clinical microbiology, 50(12), 4073-4077. 2. Arbyn, M., Depuydt, C., Benoy, 1., Bogers, J., Cuschieri, K.,
Schmitt, M., ... & Quint, W. (2016). VALGENT: a protocol for clinical validation of human papillomavirus assays. Journal of Clinical
Virology, 76, S14-S21. 3. Benoy, L., Xu, L., Broeck, D. V., Poljak, M., Valencak, A. O., Arbyn, M., & Bogers, J. (2019). Using the
VALGENT-3 framework to assess the clinical and analytical performance of the RIATOL qPCR HPV genotyping assay. Journal of
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(2009). Guidelines for human papillomavirus DNA test requirements for primary cervical cancer screening in women 30 years and
older. International journal of cancer, 124(3), 516-520.



FC04- Free communications - Epidemiology and
natural history 1



Jacot-guillarmod Martine Jacot-guillarmod Martine
Switzerland Switzerland

#5077
Women with cervical high-risk human papillomavirus: the ANGY cross-sectional clinical study

10 - HPV screening
Jacot-guillarmod M1, Balaya V2, Mathis J3, Hiibner M4, Grass F4, Cavassini M5, Sempoux C6, Mathevet P1, Pache B!
1Gynecology Department, Department Women-Mother-Child, Lausanne University Hospital (CHUV), Lausanne, Switzerland
2Department of Gynecology and Obstetrics, Foch Hospital, 92150 suresnes, France
3Gynecology and Obstetrics Department, Biel Hospital Center, 2501 biel, Switzerland
4Department of Visceral Surgery, Lausanne University Hospital (CHUV), 1011 lausanne, Switzerland
SDivision of Infectious Diseases, Lausanne University Hospital (CHUV), 1011 lausanne, Switzerland
Snstitute of Pathology, Lausanne University Hospital (CHUV), 1011 lausanne, Switzerland

Background/Objectives: High-risk Human Papillomavirus (HR-HPV) cervical infection is an established risk factor of cervical
cancer. The incidence of anal cancer is increasing, especially in women. Whereas the consequences of cervical HPV infection are
well-known, little is known about the impact of anal HPV infection on the development of anal dysplasia and cancer. The aim of this
study is to investigate the correlation between cervical and anal HPV, and also dysplasia.

Methods: The study was named ANGY for AnusGynecology. This is a prospective, cross-sectional, single-center study conducted at
the University Hospital in Lausanne (CHUV), Switzerland. Patients were recruited and assigned to three groups : 1) patients from the
general gynecology clinic, 2) patients from the specialized colposcopy clinic and 3) patients from the HIV clinic. They were calssified
either in the cervical HR-HPV- positive group or in the cervical HR-HPV-negative group. Cervical and anal screening of HPV
genotypes and cytology were performed in all patients. Biopsies were performed if needed according to the standards of care in
colposcopy. Every patient was also tested for HIV.

Results: A total of 275 patients were enrolled. 102 (37%) had cervical HR-HPV. These patients compared to patients without cervical
HR-HPV were significantly younger (39 vs 44 yrs, p<0.001), had earlier sexual intercourse (17.2 vs 18.3 yrs, p< 0.01), had more sexual
partners (2.9 vs 2.2, p<0.0001), more dysplastic cervical cytology findings (42% vs 19%, p<0.0001) and higher prevalence of anal
HR-HPV (59% vs 24%, p<0.0001). The HR-HPV group also reported more anal intercourse (44% vs 29%, p<0.015). Multivariate
analysis retained anal HR-HPV as independent risk factor for cervical HR-HPV (OR3.3, CI 1.2-9.0, p=0.02).

Conclusions: The results of this study emphasize that when cervical HR-HPV is diagnosed, anal screening for concomitant HPV or
dysplasia should be proposed as prevention tools of anal malignacy.
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Background/Objectives: Cervical cancer is caused by human papillomavirus (HPV) and is 4th most common cancer among females
worldwide. Latvia implemented a screening program in 2009 that was based on cervical cytology. However, our country remains a
European country with a high incidence of cervical cancer, which accounts for an 18.4 age-standardized incidence rate per 100,000
women and remains the 6th highest in Europe. By now, no population-based studies have been conducted in Latvia about the
prevalence and determinants of high-risk human papillomavirus (HR-HPV) infection among Latvian women. This study aimed to
provide this crucial data

Methods: The fieldwork of cross-sectional study was conducted from February 2021 to February 2022. The target population for
HR-HPV testing was women aged 25-70 years who visited Riga East University Hospital (RAKUS) colposcopy unit (colposcopy
population) because of the changes in their Pap smear and the general population who was enrolled from women visiting ten general
practitioners' practices (2 practices per each of the five regions in Latvia). Women were asked to perform unsupervised HPV
self-sampling using written instructions and, after the procedure, asked to fill in the questionnaire. Cervicovaginal samples were
collected with a self-sample device - a dry cotton swab (FLOQSwabs) manufactured by COPAN. Samples were analyzed with Cobas
4800 System (Roche) for HPV 16 and HPV 18, along with a simultaneous, pooled result for other high-risk genotypes
(HPV31/33/35/39/45/51/52/56/58/59/66/68). Statistical analysis of data was performed using SPSS 26.0. HPV-associated factors were
identified by constructing a binary logistic regression model where all the factors showing statistical significance in univariate analysis
(if p<0.05) were included.

Results: A total of 1313 women were invited to participate in the study, and 1274 participants provided a valid test sample. The
prevalence of any HR-HPV was 34.2% (66.8% in the colposcopy population and 11.0% in the general population). In the colposcopy
group (n=530), type 16 was present in 34.2%, type 18 in 4.0%, and other HR-HPV types were present in 42.0%. In the general
population group (n=744), CPV 16 was present in 3.5%, type 18 in 1.2%, and other high-risk types in 7.5% of cases. In the final
regression model, it was found that in the whole research sample, being positive for any type of HPV was significantly associated with
being single, divorced, or widowed (vs. married/cohabiting odds ratio (OR) 1.8), being currently sexually active (vs. sexually inactive
OR 2.0), with a higher number of lifetime sex partners (6+ vs. 1-2 OR 2.8, 3-5 vs. 1-2 OR 2.8), with last visit to gynecologist 1-5 years
ago (vs. last year OR 1.9) and with belonging to the colposcopy study group (vs. general population OR 15.2). In the study-group
stratified regression analysis, any type of HPV positivity in the colposcopy group was significantly associated with Latvian ethnicity
(vs. other than Latvian) and with current smoker status (vs. never smokers). In the general population group being single, divorced, or
widowed (vs. married/cohabiting), a higher number of lifetime sex partners and the last visit to a gynecologist 1-5 years ago (vs. last
year) have shown significant associations with any type of HPV.

Conclusions: We documented a high HR-HPV infection burden in Latvia. Any type of HPV positivity was significantly associated
with sociodemographic, sexual, and other health behavior as well as healthcare-seeking factors.
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Background/Objectives: Cervical cancer is one of the major public health problems. It is a vaccine-preventable sexually transmitted
disease. In the year 2020, an estimated 604,000 new cases and 342,000 deaths worldwide. Although its incidence is global, it is much
higher in sub-Saharan countries. In eastern Ethiopia, there is a scarcity of information about the prevalence and genotype distribution
of the virus. Therefore, this study was conducted to fill this information gap. The aim of this study was to determine the Molecular
Epidemiology and cytological profile of hr HPV infection among sexually active women in eastern Ethiopia.

Methods: Socio-demographic and clinical data were collected by midwife nurses using a questionnaire. Visual inspection with acetic
acid was used as an initial screening method for cervical cancer. From eligible women, cervical swabs were collected using L-shaped
eNAT nucleic acid preservation and transportation vial. A Pap test was done to determine the cytological profile. An aliquot of the
cervical swabs was extracted using STARMag 96 ProPrep Kit on SEEPREP32. A multiplex Real-time assay was performed to amplify
the HPV L1 gene for genotyping using CFX96 PCR Deep well thermal Cycler. The data were entered into Epi data version 3.1
software and exported to STATA version 14 for analysis. Frequencies, proportions, and summary statistics were used for descriptive
statistics. Binary and multivariable logistic regression models were used to identify associated factors and odds ratios with 95% CI were
used to assess the degree of association. The p <0.25 were tested for multi-variable logistic regression and <0.05 was used to determine
a significant association with the outcome.

Results: A hospital-based cross-sectional study was conducted from April 26 to August 28, 2021. A total of 901 (from 30 to 60 years,
mean age =34.8 years, and SD= 5.8) women were screened for cervical cancer and 832 women had acceptable results for Pap test and
HPV DNA testing. The overall prevalence of hr HPV infection is 13.1%. Out of 841 women with valid Pap test results, 88% of them
had a normal and 12% (97% LSIL and 3% HSIL) had abnormal Pap test results. The detection rate of hr HPV was significantly higher
among women with abnormal cytology (X2 = 688.446, p < 0.001). The prevalence of hr HPV infection decreased as the age increased
(X2 =15.3408, p=0.018.) while the highest prevalence (29.1%) was observed in women aged 30 to 35 years. Among 110 women
whose hr HPV DNA was tested, 152 genotypes were identified. 80 (72.7%) women had a single genotype and 30 (27.3%) women had
more than one (multiple) genotype. HPV-16 (31.8%), -31(19.1%), -52(11.8%), -58(10.9%), and -35(10%) were the most frequently
detected genotypes. Single/never married (AOR =9.39, 95% CI: 1.99 - 44.11, p <0.001) and women who had more than 1 sexual
partner (AOR= 6.83, 95%CI: 2.92- 15.97, p<0.001) were more likely to have hr HPV infection.

Conclusions: The hr HPV infection continues to be a major public health problem and it mainly affects women in the age group of
30-35 years. HPV and Cervical cell abnormalities are highly correlated. In the areas where this study was conducted, some genotypes
were found to be slightly different from other areas. Therefore, if a vaccine-based prevention program is to be effective, it is necessary
to implement vaccine types that take into account the genotype distribution.

References: ALIL K. E., MOHAMMED, 1. A., DIFABACHEW, M. N., DEMEKE, D. S., HAILE, T., TEN HOVE, R.-J., KUMSSA,
T.H.,, WOLDU, Z. L., HAILE, E. L. & TULLU, K. D. 2019. Burden and genotype distribution of high-risk Human Papillomavirus
infection and cervical cytology abnormalities at selected obstetrics and gynecology clinics of Addis Ababa, Ethiopia. BMC cancer, 19,
1-9. ARDHAOUI, M., ENNAIFER, E., LETAIEF, H., SALSABIL, R., LASSILI, T., CHAHED, K., BOUGATEEF, S., BAHRINI, A.,
EL FEHRI, E. & OUERHANI, K. 2016. Prevalence, genotype distribution and risk factors for cervical human papillomavirus infection
in the Grand Tunis Region, Tunisia. PloS one, 11, e0157432. ASIAF, A., AHMAD, S. T., MOHAMMAD, S. O. & ZARGAR, M. A.
2014. Review of the current knowledge on the epidemiology, pathogenesis, and prevention of human papillomavirus infection.
European Journal of Cancer Prevention, 23, 206-224. BRUNI L, ALBERO G, SERRANO B, MENA M, COLLADO JJ, GOMEZ D,
MUNOZ J, BOSCH FX & S, D. S. 2019. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human
Papillomavirus and Related Diseases in Africa. Summary Report 22 October 2021. BUSTAMANTE RIVERA, Y. Y., BRUTTING, C.,
SCHMIDT, C., VOLKMER, I. & STAEGE, M. S. 2018. Endogenous retrovirus 3-history, physiology, and pathology. Frontiers in
microbiology, 8, 2691. CAMARA, H. B., ANYANWU, M., WRIGHT, E. & KIMMITT, P. T. 2018. Human papilloma virus genotype
distribution and risk factor analysis amongst reproductive-age women in urban Gambia. Journal of Medical Microbiology, 67,
1645-1654. CDC 2021. HPV and Cancer: How an HPV Infection Can Lead to Cancer. DAVIES-OLIVEIRA, J., SMITH, M.,
GROVER, S., CANFELL, K. & CROSBIE, E. 2021. Eliminating cervical cancer: Progress and challenges for high-income countries.
Clinical Oncology, 33, 550-559. DEAN, A., SULLIVAN, K. & SOE, M. 2014. OpenEpi: open source epidemiologic statistics for
public health, version. DERBIE, A., MEKON
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Background/Objectives: Cervical HR-HPV persistence is one of the main risk factor for cervical cancer. We retrospectively
investigated HPV persistence in a large cohort of HPV positive women who participated to primary HPV screening program in the
district of Florence in the years 2013-2015. We also investigate the association between HPV persistence and two risk co-factors (age
and smoking habits) which contribute to HPV persistence after one year since first HPV screening test.

Methods: We followed-up a cohort of 3511 women resulted positive at HPV screening test for an average of almost 8 years. The
endpoint was defined as clearance of HPV, regardless of the HPV type. Women were divided into 2 groups depending on triage
cytology outcome: C- if cytology was negative (2462/3511; 70.1%), C+ if cytology was ASCUS+ or unsatisfactory (1049/3511;
29.9%). The two groups were further stratified on age range [30-34 (n=72), 35-45 (n=987) and 46+ (n=2452)] and smoking habits [no
smokers (n=1687), past smokers (n=516) and current smokers (n=1184)]. Median persistence time was calculated as median number of
days between two consecutive screening tests. Age range and smoking risk analysis has been conducted on one-year persistence after
baseline HPV test.

Results: At the second test, HPV persistence resulted 51.5% and 39.3%, in C- and C+ group respectively, and decreased to 22.3% and
20.5%, respectively, at the third screening test. HPV clearance overcrossed 90% starting from fifth test in both groups (92% C- and
91.6% in C+). HPV persistence also decreased under 20% from second test to the third one for age ranges 30-34 and 35-45 but not for
46+ (24.1% C-; 21.6% C+). Investigating the association between one-year persistence and age or smoking habits in C- group, odds
ratios increased with both age [30-34 (OR=1), 35-45 (OR=1.10) and 46-67 (OR=1.29)] and current smokers [no smokers (OR=1),
35-45 (OR=0.96) and 46-67 (OR=1.26)]. Comparable results were found in the C+ group.

Conclusions: A well consolidated cervical screening program represents a useful source for HPV persistence investigation through
years. In our cohort, about three quarters of women clear infection in 2 years from first test and persistence tends to reduce lower than
10% from the fifth screening test. Risk of one-year HPV persistence is greater in oldest age range (46+) and in current smokers than no
smokers or past smokers, strengthing the importance to promote stop smoking within screening programs

References: Mufioz N, Hernandez-Suarez G, Méndez F, Molano M, Posso H, Moreno V, Murillo R, Ronderos M, Meijer C, Mufioz A;
Instituto Nacional de Cancerologia HPV Study Group. Persistence of HPV infection and risk of high-grade cervical intraepithelial
neoplasia in a cohort of Colombian women. Br J Cancer. 2009 Apr 7;100(7):1184-90. doi: 10.1038/sj.bjc.6604972. Epub 2009 Mar
17. PMID: 19293802; PMCID: PMC2669994. Li W, Meng Y, Wang Y, Cheng X, Wang C, Xiao S, Zhang X, Deng Z, Hu M, Shen P,
Xu S, Fu C, Jiang W, Wu B, Li K, Chen G, Wei J, Xi L, Hu J, Ma D, Xue M, Xie X, Wu P. Association of age and viral factors with
high-risk HPV persistence: A retrospective follow-up study. Gynecol Oncol. 2019 Aug;154(2):345-353. doi:
10.1016/j.ygyno.2019.05.026. Epub 2019 Jun 24. PMID: 31242966. Gravitt PE, Winer RL. Natural History of HPV Infection across
the Lifespan: Role of Viral Latency. Viruses. 2017 Sep 21;9(10):267. doi: 10.3390/v9100267. PMID: 28934151; PMCID:
PMC5691619.
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Background/Objectives: The UK's National HPV Vaccination Programme began in 2008 offering routine vaccination to adolescent
females aged 12-13 and catch-up to those aged 13-18. The programme initially offered the bivalent HPV vaccine before changing to
the quadrivalent HPV vaccine in 2012. Ongoing surveillance has monitored the impact on type-specific HPV prevalence in young
females. Here we summarise the findings for HPV 16/18, and consider the limitations of, and future priorities for, this surveillance,
given the considerable impact of more than 10 years of high coverage HPV vaccination in England.

Methods: HPV DNA testing using an in-house multiplex PCR and Luminex®-based genotyping test was conducted on residual
vulvovaginal swabs (VVS) collected from women aged 16-24 years old who were offered a chlamydia test as part of the National
Chlamydia Screening Programme. Specimens were collected between 2010-2020 from 10 participating laboratories in 7 regions in
England. Prevalence of vaccine types HPV 16/18 was analysed by age-group and calendar period.

Results: Residual VVS from 21,072 16-24 year old females were tested for HPV DNA. Large reductions in vaccine types HPV 16/18
were observed. In 16-18 year olds with the prevalence decreased sharply from 8.2% in 2010-11 to 1.1% in 2016-17 before plateauing
to <1% in 2018-2020. The prevalence of HPV 16/18 is now <1% in females up to the age of 24 years who were all eligible for routine
vaccination. Now that HPV16/18 prevalence is <1%, we would need to test at least 3,000 specimens per year (a 2-fold increase based
on current targets of 1500) to detect a 50% change in prevalence between years as significant.

Conclusions: Given the huge success of the National HPV Vaccination Programme, and the direct and indirect protection resulting
from 10 years of high coverage vaccination, surveillance in England now has limited power to detect small changes in HPV 16/18
infection prevalence. Continued surveillance is therefore unlikely to show the expected additional reductions due to extension of the
National HPV Vaccination Programme to adolescent boys in 2019 or to detect any reduced protection should coverage or efficacy fall
modestly (for example, as a potential outcome of a one-dose schedule). Our surveillance will adapt to this low prevalence endemicity
(<1%) to ensure it has sufficient power to detect consequential changes, and to focus more attention on the fewer occurring
vaccine-type infections in order to root out potential failures of the programme delivery (e.g. inequalities) and/or vaccine failures, that
may have implications for the control of HPV, and elimination of cervical cancer.
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Background/Objectives: Current guidelines for surveillance strategy in cervical cancer are rigid, recommending the same strategy for
all survivors. The aim of this study was to develop a robust model allowing for individualized surveillance strategy based on patient’s
risk profile.

Methods: A data of 4343 cervical cancer patients with pathologically confirmed early-stage cervical cancer treated between 2007 and
2016 were obtained from SCANN consortium centers of excellence. Only patients with complete key predictor variables and minimum
1-year follow-up data availability were included. Based on the prognostic markers, multivariable Cox proportional hazards model
predicting disease-free survival (DFS) was developed and internally validated. A risk score, derived from regression coefficients of the
model, stratified the cohort into significantly distinctive risk groups. On its basis, the annual recurrence risk model (ARRM) was
calculated by conditional survival analysis.

Results: Five variables significant in multivariable analysis of recurrence risk were included in the prognostic model: maximal
pathologic tumour diameter, tumour histotype, grade, number of positive pelvic lymph nodes, and lymphovascular space invasion. Five
risk groups significantly differing in prognosis were identified; with 5-year DFS of 97.5%, 94.7%, 85.2%, and 63.3% in consecutive
risk groups, while 2-year DFS in highest risk group equaled 15.4%. Based on ARRM, annual recurrence risk in the lowest risk group
was below 1% since the first year of follow-up, and declined below 1% at year 3, 4, and >5 in 3 medium risk groups. Proportion of
pelvic recurrences declined in groups with the growing risk. In the whole cohort, 26% of recurrences appeared at the first year of the
follow-up, 48% and 78% until year 2 and 5.

Conclusions: ARRM represents a powerful tool for tailoring of the surveillance strategy in early-stage cervical cancer patients based
on the patient’s risk status and respective annual recurrence risk. It can be easily utilized in routine clinical setting internationally.
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Background/Objectives: Sexually transmitted infections (STIs) remain an important public health issue worldwide with a significant
impact on female health. The association between STIs and abnormal cervical cytology has been seldomly evaluated.

Methods: This prospective study was conducted in 8,371women aged 21-64 years from cervical cancer screening cohort. The stored
baseline cervical samples were tested by Next Generation Sequencing assay for high-risk human papillomaviruses (hrHPV), low risk
HPV (IrHPV), and non-HPV STIs including Ureaplasma parvum (UP), Mycoplasma hominis (MH), Ureaplasma urealyticum (UU),
Trichomonas vaginalis (TV), Chlamydia trachomatis (CT) and Mycoplasma genitalium (MG). Logistic regression analysis was used to
estimate adjusted odds ratios (ORs) for incident atypical squamous cells of undetermined significance or worse (ASC-US+) associated
with STIs.

Results: within 3 years follow-up, 771 incident ASC-US+ cases were identified.The adjusted ORs of hrHPV, IrHPV, UP, MH, UU,
TV, CT and MG infections were 2.55 (95%CI: 2.14-3.04), 1.77 (95%CI: 1.41-2.23), 1.40 (95%CI: 1.18-1.65), 1.30 (95%CI:
1.09-1.55), 0.93 (95%CI: 0.76-1.14), 1.34 (95%CI: 1.01-1.78), 1.09 (95%CI: 0.68-1.75) and 2.00 (95%CI: 1.20-3.33), respectively.

Conclusions: Sexually transmitted infections, especially for HPV, UP, MH, TV and MG, were significantly associated with incident
ASC-US+ among Chinese women.
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Background/Objectives: Within the spectrum of sexually transmitted infections, HPV is the most prevalent cause, the severity of the
disese ranging from non-detectable morphologically lesions to squamous and glandular neoplasia, in high risk HPV genotypes.

Methods: This was a retrospective study investigating a total number of 4873 PAP smears that have been registered in our department,
out of which 9.24% showed a spectrum of cytological abnormalities from ASCUS to HSIIL, including AGC. All clinicopathological
information related to age, tobacco smoking, abnormal vaginal secretion, paraclinical results and surgical interventions were retrieved
from the medical records. A total of 23.7% of cases were followed by surgical intervention in our unit (from LOOP to

hysterectomy). The histological slides of these cases were reevaluated in order to investigate the epithelial and stromal inflammatory
reaction. Same parameters were applied regardless of the squamous or glandular origin of the lesion. Some patients were lost from
investigation ( did not present for follow up) and for others the therapeutic approach was "wait and see".

Results: In our study, the microenvironmental response showed differences, related to the histological subtype of the lesions and the
HPV type involved, in what concerns the amplitude and extension of the inflammatory infiltrate, the cellular subtype, presence of
angiogenic response and associated epithelial changes in the surrounding areas.

Conclusions: As tumor microenvironment has a well documented relationship to response to immunotherapies, further investigation in
variables of the background of squamous and glandular lesions of the cervix are needed.
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Background/Objectives: The perpetual high burden of cervical cancer (CC) in HIV-endemic sub-Sahara African countries is partly
caused by the HIV epidemic. Women with HIV have a higher CC burden because of shared underlying risk factors (sexual behavior),
increased susceptibility to HPV of HIV infected people, and increased CC disease progression in women living with HIV. However, it
is poorly understood to what extent HIV contributes to the CC in sub-Saharan Africa, and how important the different behavioral and
biological interactions between HIV and HPV/CC are. We extended an existing individual based STT transmission model (STDSIM) to
incorporate the interactions between HIV and HPV/CC, and determine the role of HIV, and the relative importance of behavioral and
biological risk factors in the CC burden in South Africa (SA).

Methods: We developed three different models, with increasing degrees of interaction between HPV/CC and HIV. Model 1 assumes
no biological interactions between HIV and CC, and solely looks at behavior. Model 2 adds a co-factor for HPV acquisition in HIV
infected men and women, and Model 3 adds heterogeneities in HPV, CIN and CC progression and regression. We calibrated each
model to SA disease prevalence data. Using the models, we simulated the following four scenarios: Baseline (i.e. current HIV
epidemic, ART scale-up, and risk behavior were simulated up to 2030); No HIV (i.e. we simulated the CC burden in the hypothetical
scenario of no HIV in SA); No ART (i.e. no ART roll-out ever took place); and 95-95-95 (i.e. HIV treatment targets are met by 2030).
For each scenario, we simulated the cumulative CC incidence in each of the three models.

Results: The models with increasing degrees of interaction between HPV/CC and HIV were more capable of reproducing disease
prevalence data from SA, and our model estimates showed that roughly 25% of the increased risk in HIV infected women can be
explained by behavior, and the remaining 75% by biological interactions. By analyzing the four scenarios, we found that the effects of
the absence of HIV and ART are increasingly compensated for in Model 2 and Model 3, when biological factors are added. We also
found that meeting the 95-95-95 targets will likely reduce the CC burden.

Conclusions: We have shown that to develop a representative model for the SA CC incidence, we need to account for both behavioral
and biological factors in the interaction with HIV. Tackling the high CC burden will require "double-action' interventions that will take
into account both behavioral and biological factors through a combination of both behavioral change actions and vaccination and
screening interventions, preferably integrated with HIV services.
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Background/Objectives: Genital warts are common lesions found in the perianal region of HIV-infected men who have sex with men
(MSM). They are associated with low-risk HPV types and considered low-grade squamous intraepithelial lesions (LSIL) without
malignant potential, although the risk of occult high-grade disease or cancer is not well known. We therefore sought to investigate the
risk of precancer (i.e., High-grade squamous intraepithelial lesion, HSIL) and cancer associated with perianal warts in this high-risk
population and to investigate their correlation with intra-anal lesions and oncogenic HPV types.

Methods: We retrospectively reviewed medical records of HIV-infected MSM who underwent high-resolution anoscopy (HRA) and
concomitant biopsy of perianal warts and intra-anal lesions (when indicated) between 2018 and 2022. Patient age, histological
diagnosis, concurrent cytological diagnosis and high-risk HPV testing results were recorded. Significance of risk factors for precancer
and cancer were assessed using chi square and ranksum tests.

Results: 172 HIV-infected MSM met inclusion criteria. The median age was 50 years (range: 26-75). Histological diagnoses of
perianal lesions were condyloma/LSIL (n=134, 78%), HSIL (n=34, 20%), and superficially invasive squamous cell carcinoma
(SISCCA, n=4, 2%). Histological diagnoses of intra-anal lesions were benign (n=13, 8%), LSIL (n=92, 53%) and HSIL (n=67, 39%).
Associated cytological diagnoses were inadequate (n=16, 9%), benign (n=14, 8%), ASCUS (n=67, 39%), LSIL (n=65, 38%), HSIL
(n=10, 6%). High-risk HPV and HPV 16 prevalence were 83% (n=143) and 30% (n=52). A total of 21 individuals (12%) had isolated
perianal HSIL/SISCCA without intra-anal HSIL. As shown in Table 1, perianal HSIL/SISCCA was significantly associated with age
(p=0.007) and HPV16 infection (p<0.001). Cytological ASCUS+ diagnosis, high-risk HPV unfection and intra-anal HSIL were not
significant risk factors.

Conclusions: Perianal warts among HIV-infected MSM are associated with a substantial risk of concurrent precancerous lesions and
occult cancer needs to be ruled out. HRA evaluation with histological diagnosis is warranted in this population, especially among
elderly MSM with anal HPV16 infection.
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Background/Objectives: Neoplasm of the anal canal are rare diseases in general populations but are more frequent in specific
populations like men who have sex with men (MSM),HIV+ patients [1]and women with a history of cervical or vulvar dysplasia[2].The
most common histology(80%)is squamous cell carcinoma(SCCA)and the anal preneoplastic lesions - i.e. the anal squamous
intraepithelial lesions(ASIL) - are strongly related to human papilloma virus(HPV)infection,Several clinics or screening centers
performs anal Pap tests to high-risk patients in order to early detect this type of malignancies;however,despite the growing number of
new cases per year,to date there are no active screening protocols.We conducted a prospective cohort study aimed to explore the
prevalence of anal high-risk(HPV-HR)and low-risk HPV(HPV-LR),the associated cytological pattern and eventual differences in men
versus women.

Methods: During the period 2017-2021,550 anal swab specimen(436 of men and 114 of women with a mean age of 42.0 and 47.1
yrs,respectively),were collected at the Regional STD center of Florence.For each patients a unique sampling for Cytology(LBC
ThinPrep) and HPV genotyping(Anyplex II HPV28 detection kit) was performed.All samples were analyzed at the laboratory of cancer
prevention (LRPO) of ISPRO Institute.Cytology was evaluated according to the TBS system 2014.

Results: 315 patients out of 550(57.3%) resulted HPV-HR positive(HPV-HR+),0f which 54/114(47.4%) women and 261/436(59.9%)
men.Concerning anal Pap results,136 /315 (43.2%) patients had a cytology of ASC-US+;in this subgroup the incidence of HPV-HR+
was significantly higher(p=0.01) in men(121/261,46%) than in women (15/54,28%).Interestingly,227/261 men HPV-HR+ had a
co-infection with one or more HPV-LR(87%), while this frequency resulted lower in women(41/54, 76%).Among the HPV-HR types,
the most frequent were HPV16 (37%),HPV31 (21%) and HPV51 (25%).All patients(n=14) with a cytological interpretation suggestive
of high grade squamous intraepithelial lesions(ASC-H/HSIL) were HPV-HR+ and 71.4% of these patients(10/14)resulted
HPV16+.The distribution of the different HPV types was similar between men and women.

Conclusions: In HPV-HR+ patients,cytological alterations(ASC-US+)were more frequent in men than in women.Moreover,males
showed more cases of co-infection with HPV-LR types compared to women;this finding could be the explanation for the higher
frequency of ASCUS+ in the male group. Our data demonstrated that HPV genotyping test is characterized by a high analytical
sensitivity for high grade squamous intraepithelial lesions;however,an high analytical sensitivity would reflect in a high referral rate for
anoscopy(low clinical specificity).These findings support the hypothesis that anal cytology could be used as primary screening test for
anal preneoplastic lesions,followed by HPV test(triage) to increase its specificity. The collection from high-resolution anoscopy and
histology(when available) is currently ongoing to evaluate the clinical sensibility, specificity and the PPV of our approach, that could be
proposed for the anal cancer screening in high-risk populations.

References: [1] Hosseini MS, Khosravi D, Farzaneh F, Ebrahimi A, Arab M, Ashraf Ganjoie T, Jamdar F, Moridi A, Chehrazi M.
Evaluation of Anal Cytology in Women with History of Abnormal Pap Smear, Cervical Intraepithelial Neoplasia, Cervical Cancer and
High Risk HPV for Anogenital Dysplasia. Asian Pac J Cancer Prev. 2018 Nov 29;19(11):3071-3075. [2]. Saleem AM, Paulus JK,
Shapter AP, Baxter NN, Roberts PL, Ricciardi R. Risk of anal cancer in a cohort with human papillomavirus-related gynecologic
neoplasm. Obstet Gynecol. 2011; 117:643- 9.
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Background/Objectives: High prevalence of STI is a critical issue in Africa, especially in key populations such as MSM. Here, we
present the baseli ne results of a 2-years longitudinal cohort study (ANRS DEPIST-H 12400) enrolling both HIV-positive and negative
MSM.

Methods: MSM were included in Lomé (Togo) between June and december 2021, half of them living with HIV. High risk HPV
(hrHPV) (Seegene) and HSV-1/2 (Altona) detection was performed on anal smears. Syphilis and HBs antigen were tested on sera
samples on site. Chlamydia trachomatis (CT) and Neisseria gonorrhoeae (NG) were tested (Cepheid) from urine, pharyngeal and anal
swabs. A clinical genital examination was carried out by trained physicians.

Results: 200 MSM with a median age of 23 years (IQR=21-29) were enrolled. Prevalence of each STI is shown in Table 1. Only 1.5%
of paticipants were positive for HBs antigen, while no HCV nor syphilis infection was detected. The prevalence of CT and NG was
6.5% and 3.0% in urine, 26.0% and 22.0% in anal swab, and 5.0% and 19,0% in oropharyngeal area, respectively. Anal herpes simplex
virus (HSV) infection were detected in 9 (4.5%) of MSM (1 HSV-1 and 8 HSV-2). Overall, a high prevalence of anal hrHPV was
detected (75.9%) and was significantly higher among HIV-positive MSM (84.0% vs 67.7%, p=0.008). The prevalence of hrHPV 16,
35,51, 52, 58, 59 types was >15%. HPV35 and HPV52 were the most prevalent types (24%) among HIV-infected MSM.
Multi-infections ( >2 hrHPV) tended to be more common in HIV-infected MSM (69.0% vs 55.2%, p=0.08) . Two-thirds of
hrHPV-positive MSM were infected with at least one hrHPV covered by the nonavalent vaccine. This proportion corresponded to 75%
of HIV-infected MSM. More than a third of MSM (36.2%) presented an HPV-6 or -11. Anal lesions were detected at examination in
43.0% of MSM, with 19.5% of condylomas, 17.5% of marisks, 3.0% of anal fissures while anal ulcerations, gluteal abcess, hemorrhoid
related pathology and anal fistula were diagnosed in 2.0% or less of participants. No anal cancer has been diagnosed.

Conclusions: These first data of the ANRS DEPIST-H emphasize the high burden of STIs among the key population of MSM in
Togo. It also confirms the unusual distribution of HPV types in western Africa, with HPV35 being a highly prevalent hrHPV type
non-covered by the nonavalent vaccine. A national strategy regarding STI screening and HPV vaccination in this key population is
needed.
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Background/Objectives: Home-based self-sampling, rather than clinician sampling, may be a viable option for anal cancer screening
among men who have sex with men (MSM). Yet there is limited research comparing self-collected (SC) with clinician-collected (CC)
anal swabs for HPV genotyping. We assessed prevalence of HPV genotypes and genotypic agreement in self and clinician anal swabs
among MSM in a midwestern city.

Methods: The Prevent Anal Cancer (PAC) Self-Swab Study recruited MSM and transgender persons 25 and over in Milwaukee,
Wisconsin, USA to participate in an anal cancer screening study. Participants were randomized to either a home or clinic-based arm.
Home-based participants were mailed an anal self-sampling kit to complete and return via postal mail. They also were asked to attend a
clinic appointment where they received a clinician-collected anal swab. Swabs were HPV genotyped using the SPF10-LiPA25 assay.
We analyzed pairs of self- versus clinician-collected swabs to determine percent agreement. Adequate specimens with typable HPV
taken < 10 weeks apart were assessed (n=54). The median number of days between the home and clinic swab was 19.5 (range: 2 to 70
days).

Results: HPV was detected in 77.8% of SC and 75.9% of CC anal swabs with 87.0% agreement. Prevalence of any HPV, any
high-risk HPV, any low-risk HPV, and types most associated with anal cancer (HPV 16, HPV 18, HPV 33, and HPV 52) did not
significantly differ between SC and CC anal swabs. High-risk HPV was detected in 72.2% and 63.0% of SC and CC swabs,
respectively, with 79.6% agreement. Self-swabs had similar prevalence of low-risk HPV (33.3%) to clinician swabs (35.2%), with
83.3% agreement. Among the types most associated with anal cancer, HPV 33 had the highest percent agreement between self and
clinician swabs (98.1%), followed by HPV 18 (94.4%), HPV 16 (90.7%), and HPV 52 (88.9%).

Conclusions: Self-collected and clinician-collected anal swabs demonstrated high agreement for HPV genotyping among MSM.
Percent agreement was above 88% for the types most implicated in anal cancer, and above 79% for any HPV, any high-risk HPV, and
any low-risk HPV. Future research should assess level of agreement between self and clinician anal swabs collected on the same day.
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Background/Objectives: Background / Objectives: Anal cancer prevention has two critical points: incidence is several fold higher for
some groups, as people living with human immunodeficiency virus (HIV) and men who have sex with men (MSM), and there is not a
well-defined guideline for its screening. This systematic review evaluates the accuracy of DNA HR HPV, mRNA HPV, HPV16
isolated and p16 biomarkers in anal canal smears to identify Anal Intraepithelial Neoplasia (AIN) 2 or 3, summarized as anal
high-grade squamous intraepithelial lesions (aHSIL), and cancer.

Methods: Methods: Electronic databases search were conducted through Medline, VHS, Cochrane Library, Embase and Grey
literature for papers published up to July 2022. Observational studies comparing biomarkers tests to a histopathology after HRA
(High-resolution Anoscopy) as reference standard were included. We analyzed studies that both sexes were screened for anal cancer
using DNA HR HPV, mRNA HPV, HPV16 and/ or p16 biomarkers. The analysis was done in pairs, for instance AIN2 or worse
(AIN2+) versus AIN1, HPV infection and normal (AIN 1-).

Results: Results: We included 21 studies with a total of 6,643 patients. DNA HR HPV showed a higher sensitivity 93%

(95%CI 86%-97%), specificity 39% (95%CI 31%-48%) and AUC 0.67, followed by mRNA HPV test, sensitivity 77%

(95%CI 73%-81%), specificity 61% (95%CI 55%-67%) and AUC 0.78. HPV16 showed higher specificity 71% (95%CI 56 %- 83%),
followed by p16 test, 66% (95%CI 53% - 77%). Sensitivity 56% (95%CI 39% - 72%) and AUC 0.69, 72 % (95%CI 52% - 86%) and
0.74, respectively. Subgroup analysis of MSM HIV+ (men who have sex with men, living with human immunodeficiency virus) with 12
studies and 4926 patients showed similar accuracy, with discreetly higher sensitivities and lower specificities.

Conclusions: Conclusion: DNA HR HPYV can be useful tool for screening of aHSIL and anal cancer if followed to a biomarker with a
higher specificity. As an isolated test, nRNA HPV had better performance, AUC of 0.78 for the whole group and 0.80 for MSM
HIV+.
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Background/Objectives: In July 2021, an annual Digital Anal Rectal Examination (DARE) was recommended by the United States
Centers for Disease Control and Prevention for early diagnosis of anal cancer among persons living with HIV and in HIV-negative gay
and bisexual men. Given limited high-resolution anoscopy infrastructure, earlier detection of anal cancer using DARE may be many
clinicians' only option for reducing anal cancer morbidity and mortality; however, there are no recent data on DARE utilization among
the most vulnerable populations in the US.

Methods: Sexual minority men and transgender women (SMM/TW) with and without HIV, aged = 25 years, were recruited into the
Prevent Anal Cancer Self-Swab Study in Milwaukee, Wisconsin, USA. A total of 254 persons were consented and 241 self-reported
their history of DARE. The proportion receiving DARE in the last year was estimated and factors associated with having a DARE in
the last year were assessed in multivariable regression.

Results: Median age of enrolled participants was 46 years (interquartile range, 33-57 years). A total of 65.6%, 19.1%, and 12.9%
identified as white, Black or Hispanic and 27.0% were individuals with HIV. Only 13.7% of these SMM/TW reported a DARE in the
prior year and it was strongly associated with increasing age (p=0.002), for example, 5.6% of individuals 25-34 years reported a DARE
in the prior year compared with 21.0% of those = 55 years. DARE utilization did not vary by HIV status (p=0.98). In multivariable
modeling, factors associated with DARE were age (aOR 1.04 95% confidence interval (CI) 1.01-1.08) and any history of a Pap test
(aOR 2.48 95%CI 1.10-5.61 compared to individuals with no history of a Pap). Compared to persons mostly or always taking the
insertive anal sex position, individuals taking the receptive position were more likely to have had a DARE in the last year (aOR 4.97
95% CI 1.18-20.88).

Conclusions: DARE utilization in the prior year is very low among persons who are most vulnerable to anal cancer. Current DARE
utilization from a mid-sized US city is lower than 2017 data from Canada and consistent with older data from the US. Even among
individuals aged > 55 years, only 1 in 5 reported a DARE. While some characteristics of persons receiving a DARE were consistent
with increased anal cancer vulnerability, e.g., increased age, any assessment for anal dysplasia, and mostly or always engaging in
receptive anal sex, SMM/TW with HIV were no more likely to report a DARE than those without HIV. There is an urgent need to
understand barriers to DARE not only among persons at risk for anal cancer, but also their health care providers.

Figure 1: DARE by age and HIV status
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Background/Objectives: The incidence of anal cancer is 29,000 cases per year worldwide, from which about 90% are caused by
Human Papillomavirus (HPV). This incidence has been increasing between 2-3% over the last decade. Anal Intraepithelial Neoplasia
(HSIL/AIN2-3) is the precursor of anal cancer. Although the risk of progression to anal cancer is low, viral persistency is one of the
main factors which can be modified to prevent anal cancer. Currently there is no consensus for the management of HPV-related anal
lesions, and generally consists of clinical observation (wait and see). While there are available treatment options, such as surgical
excision, none of these treatments is without problems. Therefore, access to safe, non-invasive treatment to help repair these lesions
and promote viral clearance is needed. Recently, a Coriolus versicolor-based gel has become available for the treatment anal HPV.

Methods: In this clinical case, a 56-year-old woman, HPV16 positive in cervix 9 years ago and spontaneously cleared within a year,
attended a consultation due to genital pruritus of few months of evolution that did not show improvement with hydrating treatment.
Cervical cytology and colposcopy were both negative, but HPV test was positive for strain 16. Vulvar examination and biopsy showed
moderate atrophy of the minor lips and the presence of lichen sclerosus. This was treated with 0.5mg/g Clobetasol which eliminated the
lichen after 12 weeks. Nonetheless, the patient continued with intense pruritus in the perianal area. Further physical exploration with
5% acetowhite staining led to the identification of a 6-7 mm lesion in the anal genital area at 4h. Biopsy revealed HSIL/AIN2-3,
positive result on p16 immunohistochemistry and anal HPV test was positive for HPV 16. The patient was treated with
electrocauterization and a posterior adjuvant treatment with a Coriolus versicolor-based gel (1 cannula/day for 1 month + 1
cannula/alternate days for 5 months) for 6 months. Exploration at both 3 and 6 months, showed good reepithelization and clearance of
HPV16 was achieved after 6 months of treatment.

Results: .

Conclusions: This clinical case illustrates the effectiveness of a Coriolus versicolor-based gel as adjuvant treatment following a
destructive treatment, in a 56-year-old patient with HPV16 anal and cervical infection. Anal area good reepithelization and clearance of
HPV16 were achieved after a single 6-month treatment period.
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Background/Objectives: With a clear aim towards the large-scale implementation of primary HPV screening worldwide, combined
with a growing interest in genotype-specific knowledge, automation of data interpretation is gaining importance. Certainly, with higher
demands on HPV assays, higher data resolution per sample is emerging. Historically, at AML 120,000 liquid-based cervical cytology
samples are annually being tested using the in-house developed RIATOL wide-genotyping and viral-load quantitative RT-PCR assay
[1]. Briefly, DNA extracts are amplified and tested simultaneously for 18 unique HPV types: 6E6, 11E6, 16E7, 18E7, 31E6, 33E6,
35E6, 39E7,45E7, 51E7, 52E7, 53E6, S6E7, S8E7, S9E7, 66E6, 67L1, and 68E7. Beta-Globin expression is used as both internal
cellular quality control and as viral copies normalizer on HPV-positive samples. The complexity of the assay used to involve manual
labor-intensive analysis associated with long-TAT (1 dedicated full-time equivalent) and subjective results interpretation.

Methods: Here, we present a data science approach based on artificial intelligence (Al) (FastFinder, UgenTec NV) for the
development, validation, and routine implementation of high throughput quantitative HPV-PCR analysis method. A core-script was
initially developed and stepwise adjusted during a pre-validation phase, where results-driven fine-tuning of analytical Cq-cutoffs,
baseline corrections, cross- or prevalence-driven contamination detection was achieved. After technical validation of the algorithm,
empirical validation was performed by qualitative and quantitative head-to-head comparison between manual and automated analysis of
1040 samples.

Results: Qualitatively, a kappa coefficient of agreement of 0.98 between manual and automated analysis confirms an almost perfect
agreement for a total of 20,800 observations. In fact, the automated algorithm outperformed the manual analysis remarkably in 96% of
the non-concordant results. Quantitatively, the Al single-curve analysis method showed a higher accuracy when compared to traditional
cycle-threshold analysis, especially for high viral load infections. Furthermore, automation of the analysis method resulted in a 90%
reduction of hands-on-time from highly specialized staff.

Conclusions: FastFinder Al-based algorithm has demonstrated to be an all-in-one clinical grade platform providing automated data
analysis, real-time results reporting and QC monitoring. Furthermore, it showed superior accuracy and lower TAT when compared with
manual analysis for the RIATOL HPV-genotyping assay. Hence, FastFinder analysis has been fully implemented in the AML
laboratory routine setting.

References: 1. Benoy I, Xu L, vanden Broeck D, Poljak M, Ostrbenk Valencak A, Arbyn M, et al. Using the VALGENT-3
framework to assess the clinical and analytical performance of the RIATOL qPCR HPV genotyping assay. Journal of Clinical
Virology. 2019 Nov;120:57-62.



Kalteis Martin Simon Kalteis Martin Simon
Germany Germany

#4824

3D-CATVIS: Development and validation of an open-source software-based workflow for 3D
reconstruction of organotypic culture models
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Background/Objectives: Due to the more realistic representation of tissue architecture and context-dependent cell interactions,
three-dimensional (3D) in vitro model systems are increasingly used in research. They allow for a more accurate approximation of the
in vivo situation compared to classical 2D cell culture but require adapted imaging techniques to fully exploit their potential. We have
previously established a 3D organotypic culture (OTC) model mimicking HPV-induced precancerous lesions enabling the simulation of
new topical and systemic therapeutic approaches. To characterize treatment effects on tissue morphology and capture the additional
spatial information present in 3D OTCs, we aimed to develop a 3D computer-aided visualization workflow using an
open-source-software and employing digital image stacks of whole-slide-scanned serial tissue sections, apply it to our 3D OTC models
and validate it using a different 3D structure.

Methods: A digital 3D computer-aided tissue visualization workflow (3D-CATVIS) was established comprising generation of serial,
consecutive tissue sections of formalin-fixed, paraffin-embedded (FFPE) OTCs, high-resolution whole-slide-imaging (WSI;
Hamamatsu S210) of Hematoxylin & Eosin (HE)-stained sections, region-of-interest (ROI) custom-trained classifier-based detection in
QuPath [1] and registration, stacking and color-deconvolution with ImageJ [2,3]. This proceeding was followed by fusion and rendering
with Fluorender [4] resulting in 3D representations of our OTCs. To evaluate generalizability of the developed 3D reconstruction
approach, the workflow was adapted and applied to a serially-sectioned mouse lung sample.

Results: The newly established workflow allowed us to reconstruct and visualize the 3D morphology of our OTC model mimicking
HPV-induced precancerous lesions and enabled structural insight as well as qualitative and semi-quantitative (i.e., volumetric)
assessment of lesion burden. Machine-learning-based, automatic tissue segmentation using a pixel classifier trained on manual
annotations was evaluated during workflow development and successfully used to isolate lesions from the surrounding matrix as 3D
sub-volumes. The workflow proved to be adaptable to enable segmentation and 3D reconstruction of airways and parenchyma of an
FFPE mouse lung sample with only very few modifications needed, validating our open-source-based approach as highly flexible and
customizable.

Conclusions: We successfully developed a workflow that enables digital 3D reconstruction and visualization of OTCs mimicking
HPV-induced precancerous lesions based on whole-slide-imaging of serial HE-stained tissue sections using readily available techniques
and scriptable open-source software. This allows for qualitative and semi-quantitative evaluation of treatment effects in our model
system of HPV-induced precancerous lesions. Ultimately, reconstruction of a mouse lung demonstrated the flexibility and easy
adaptability of our approach, enabling evaluation of tissue morphology in a variety of sample types.

References: [1] Bankhead, P. et al. (2017). QuPath: Open source software for digital pathology image analysis.
doi:10.1038/s41598-017-17204-5 [2] Schindelin, J. et al. (2012). Fiji: an open-source platform for biological-image analysis.
doi:10.1038/nmeth.2019 [3] Bogovic, J. A. et al. & Saalfeld, S. (2016, 13-16 April 2016). Robust registration of calcium images by
learned contrast synthesis. Paper presented at the 2016 IEEE 13th International Symposium on Biomedical Imaging (ISBI) [4] Wan, Y.
et al. & Hansen, C. (2012). FluoRender: An Application of 2D Image Space Methods for 3D and 4D Confocal Microscopy Data
Visualization in Neurobiology Research. doi:10.1109/pacificvis.2012.6183592
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COLPOSCOPY BASED ON ARTIFICIAL INTELLIGENCE: EXPERIENCE IN THE
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Background/Objectives: Early detection of precancerous diseases and cervical cancer using AIDOT artificial intelligence.

Methods: The study included 200 women, aged 28 to 54 years (mean age 42.6+3.2 years). The colposcopy was performed using
AIDOT artificial intelligence. Advantages of the method: ease of implementation, minimal preparation of the patient, portability of the
device, speed of obtaining the result (about 30 seconds)

Results: In 118 patients with pathologies of the cervix, a biopsy was performed followed by a pathomorphological study, 82 women
without pathologies of the cervix were recommended for further observation. In 92 (78.0£3.8%) cases, the results of colposcopy and
pathomorphological examination were identical. A false positive result was noted in 10 (8.5%) cases, a false negative - in 16 (13.6%).
Thus, the sensitivity of AIDOT in detecting CIN and cervical cancer was 67.9%, the specificity was 87.5%. The ability of the method
to predict the presence of a disease with a positive result is 68.7%, the absence of pathology, with a negative test result, it can predict
the correct result in 81.4%.

Conclusions: Al-based colposcopy AIDOT in the early detection of cervical cancer and as a triage method in cervical cancer screening
can serve as an alternative to traditional colposcopy.
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Background/Objectives: To assess whether electrical impedance spectroscopy (EIS) with ZedScan combined with
colposcopy increases the detection rate of cervical intraepithelial neoplasia (CIN2) in women with abnormal cytology.

Methods: We collected in Helsinki University Hospital colposcopy clinic a prospective cohort where EIS was used as an adjunctive
technology for colposcopy and compared the detection rates of CIN2+ by referral cytology to a previously collected reference cohort
with a conventional colposcopy. Detection rates of CIN2+ and diagnostic testing accuracy to detect CIN2+ with and without EIS and
their relative differences between the two cohorts were calculated.

Results: A total of 647 women had a colposcopy with EIS while a conventional colposcopy was performed on 964 women. The
detection rates of CIN2+ lesion varied between the cohorts, being 17.1% after ASC-US referral cytology in EIS cohort and 9.1% in the
reference cohort, 16.5% and 18.9% after LSIL, 44.3% and. 58.0% after ASC-H, and 81.9% and 76.6% after HSIL, respectively.
Sensitivity to detect CIN2+ was higher and specificity lower in the EIS cohort than in the reference cohort, regardless of referral
cytology. The risk ratio of sensitivity was significantly higher with the use of EIS than without it in women with LSIL, RR 1.77

(95CI 1.30-2.41), ASC-H 1.57 (95CI 1.38-1.79) and HSIL 1.17(95CI 1.10-1.25) cytology.

Conclusions: A total of 647 women had a colposcopy with EIS while a conventional colposcopy was performed on 964 women. The
detection rates of CIN2+ lesion varied between the cohorts, being 17.1% after ASC-US referral cytology in EIS cohort and 9.1% in the
reference cohort, 16.5% and 18.9% after LSIL, 44.3% and. 58.0% after ASC-H, and 81.9% and 76.6% after HSIL, respectively.
Sensitivity to detect CIN2+ was higher and specificity lower in the EIS cohort than in the reference cohort, regardless of referral
cytology. The risk ratio of sensitivity was significantly higher with the use of EIS than without it in women with LSIL, RR 1.77 (95CI
1.30-2.41), ASC-H 1.57 (95CT 1.38-1.79) and HSIL 1.17(95CI 1.10-1.25) cytology.
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HPYV self-sampling among long-term non-attenders to cervical cancer screening in Norway: A
pragmatic randomized controlled trial
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Background/Objectives: Screening has reduced cervical cancer incidence and mortality substantially in Norway. However, coverage
of the national cervical cancer screening programme has stagnated at a suboptimal 70%, and cervical cancer incidence has increased by
14% from the period 2009-2013 to 2014-2018. The Cancer Registry of Norway (CRN) is responsible for the national cervical cancer
screening programme (CervicalScreen Norway), and invites women aged 25 to 69 years to attend screening. Under- or unscreened
women have an increased risk of cervical cancer and being diagnosed at an advanced stage. We assessed whether human papillomavirus
(HPV) self-sampling may increase screening participation among long-term non-attenders in Norway.

Methods: A pragmatic randomized controlled trial with participation as primary outcome was initiated in the national cervical
screening programme March 2019. A random sample of 6000 women aged 35-69 years who had not attended screening for at least 10
years were randomized 1:1:1 to receive either (i) a reminder to attend regular screening (control), (ii) an offer to order a self-sampling
kit (opt-in) for HPV testing, or (iii) a self-sampling kit unsolicited (send-to-all) for HPV testing. All women who returned a self-sample
were informed about their test result per ordinary mail within six weeks after receipt of the self-sample in the lab. Women with an
HPYV negative result were encouraged to continue attending the regular cervical cancer screening programme at the recommended
interval. Women with a hrHPV positive self-sample received the result together with a pre-booked triage appointment with a physician.
To address feasibility and performance of alternative triage strategies that could be implemented in a screening programme, women
were sequentially allocated to triage at their GP or a gynaecologist practicing in the largest city in their county. A total of 333 (5.6%)
invited women, similarly distributed by intervention arm; 108 (5.4%) in the control arm, 103 (5.1%) in opt-in arm, and 122 (6.1%) in
send-to-all arm; P = 0.4), were excluded from the study due to: (i) incorrect address, (ii) active refusal to participate in the study, or
(iii) ineligibility for the study (living abroad/had prior hysterectomy/had a screening test between study sampling and invitation).

Results: Total participation was 4.8%, 17.0% and 27.7% among control, opt-in and send-to-all (P<0.0001; participation difference (%)
send-to-all vs. control: 22.9 (95%CI: 20.7, 25.2); opt-in vs. control: 12.3 (95%CI: 10.3, 14.2); send-to-all vs. opt-in: 10.7 (95%CI: 8.0,
13.3)). High-risk HPV was detected in 11.5% of self-samples and 9.2% of clinician-collected samples (P = 0.40). Most women
(92.5%) who returned a positive self-sample attended the clinic for triage testing. Attendance for women allocated to gynaecologist
triage (irrespective of self-sampling intervention arm) for scheduled and any attendance was 75.6% and 90.2%, respectively, which was
non-significantly lower than observed among women allocated to GP triage, who had corresponding attendance of 82.1% and 94.9% (P
= (0.67 for scheduled attendance, P = 0.72 for any attendance Of the 933 women screened, 33 (3.5%) had CIN2+ (1.1%, 3.7%, 3.8%
among control, opt-in, and send-to-all, respectively), and 11 (1.2%) had cervical cancer (0%, 1.2%, 1.3% among control, opt-in,
send-to-all, respectively).

Conclusions: Opt-in and send-to-all self-sampling increased screening participation among long-term, higher-risk non-attenders.
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Background/Objectives: Year 2017 primary HPV screening was introduced in Region Skane for women 30-70 years old. From
September 2021, HPV testing of vaginal self-sampling was commenced as the first sample option for women aged 23-70 years. The
aim was to analyze the performance of the newly introduced self-sampling screening program.

Methods: The performance of the self-sample program was analyzed by the use of data from September to December 2021, from the
cytology-pathology database. HPV testing: About 51,000 self-sampling kits (Multitest Swab Specimen, Hologic), along with
information were sent by mail. Self-samples were returned to the Department of Pathology in Lund. Self-samples were heated at 90°C
for 1h and 15 min, cooled to room temperature and analysed by Aptima HPV mRNA assay. Self-sample-HPV-positive women were
then invited for a follow-up within 3 months, where liquid based cytology (LBC) cervical samples were collected by midwifes.
Renewed HPV analysis was performed, and reflex cytology were made from HPV-positive samples. Further gynaecological follow-up,
due to cytology of atypical cells of undetermined significance (ASCUS) or worse, was done at outpatient colposcopy clinics where
biopsy of abnormal tissues were taken and sent for histological assessment at Department of Pathology in Lund. Estimated costs for the
self-sampling program (without cost for gynaecological colposcopy follow-up) was compared to that of the previous primary
HPV-screening approach of midwife collected LBC samples among women 30-70 years of age.

Results: Among kits mailed from September to December 12th, the overall compliance for returning self-samples until end of
December was 34% and 41% among women 23-29 and 30-70 years old, respectively. The HPV-prevalence was 33% and 16% among
women 23-29 and 30-70 years old, respectively. Compliance of follow up at midwifes, after HPV-positive self-sample, was overall
86%. At follow up, 50% and 28% had HPV-positive LBC-sample among women 23-29 and 30-70 years old, respectively. Among these
age groups, the LBC HPV-positive women demonstrated reflex cytology of ASCUS or worse in 86% and 77%, respectively. For
women with cytology of ASCUS or worse, 7.3% and 9.8% had histologically confirmed high-grade squamous intraepithelial lesion
(HSIL) or worse among women 23-29 and 30-70 years old, respectively. Among all the self-sample screened women (N=20,344) 0.5%
had histology of HSIL or worse, including one invasive adenocarcinoma and one squamous cell carcinoma (SCC). Cost-estimations
revealed that the self-sampling approach is about 70% of that of the primary HPV-screening program with cervical sampling provided
by midwifes.

Conclusions: Upon summon for self-sample screening, compliance of returning self-samples was similar to the previous approach of
attending to regular screening at midwife clinics. Although, efforts should be made to increase participation in screening by
self-samples. As expected, the HPV-prevalence in self-samples was substantially higher among the younger age group. Although,
histology of HSIL or worse at gynaecological colposcopy follow-up was detected at similar proportions (7-10%) among women 23-29
and 30-70 years old with cytology of ASCUS or worse. The proportion of histological HSIL (0.5%) among all the self-sample screened
women was similar to that of previous regular primary HPV screening (0.5%) at midwife clinics in our county (Ref 1).

References: 1. Hellsten, C., A. Ernstson, G. Bodelsson, O. Forslund, and C. Borgfeldt. Equal prevalence of severe cervical dysplasia
by HPV self-sampling and by midwife-collected samples for primary HPV screening: a randomised controlled trial. Eur J Cancer Prev,
2021. 30: p. 334-340.
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Background/Objectives: From November 15th 2021 to April 05th 2022, as a recovery strategy for resuming organized cervical
screening after COVID-19 emergency, the Local Health Authority of Bologna (the capital of the Emilia-Romagna Region-Northern
Italy) offered to women aged 30-64 years overdue for screening the availability of self-sampling method for HPV-DNA testing as an
alternative to a clinician appointment. The involved population was mostly women who historically did not participate in the organized
screening. The study aimed to assess the ease of use and the acceptability of self-sampling method as well as its feasibility in the
screening programme.

Methods: Self-collection was performed with self-vaginal FLOQSwabs® (Copan Italia SpA). Invited women were requested to collect
and return the self-sampling device at their local pharmacy. Upon arrival at the laboratory, self-samples were eluted in 5 mL of
ThinPrep PreservCyt® media (Hologic Inc) and high-risk HPV-DNA testing was performed by Cobas® 6800 System (Roche
Diagnostics). The entire first-level procedure, from the self-sampling device collection to the laboratory result, can be tracked. Until
March 2022 HPV-positive women were referred immediately to colposcopy, thereafter they were recalled to undergo cytology triage
with the Pap-test and were managed accordingly. In case of sample inadequacy, women were recommended to undergo cervical
sampling by a healthcare worker. Participants' screening attendance rates was evaluated till October 09, 2022.

Results: A total of 24228 women was invited, with an overall screening attendance of 15.4% (n=3725). Among these, 70.9% (n=2642)
accepted self-sampling and 29.1% (n=1083) preferred clinician-sampling. The 15.6% (n=411) of the self-samples were HPV-DNA
positive. The adherence to follow-up among women with a positive self-sample/cytology triage result was 89.1% and CIN2+ was
detected in the 3.8% (n=10) of cases. Moreover, two inf40 years-old women received a diagnosis of adenocarcinoma in situ. The 1.2%
of the self-samples were unsatisfactory. Due to technical-organizational issues, samples were not investigated in 0.5% of cases.

Conclusions: Offering self-sampling method allowed to resolve the backlog due to the pandemic. It proved to be an effective strategy
for reaching women who historically did not participate in the programmed clinician-based screening given that they positively
accepted this method; the low percentage of unsatisfactory self-samples reflected ease of use. Further evidence will be available, as
HPV-based screening has been implemented in our Centre with the option of self-sampling for all women in the target population over
2022-2023 biennium.
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Background/Objectives: Cytological testing has been used for cervical cancer screening worldwide since the 1960s. HPV based
cervical cancer screening has been proven to be more effective and provides longer protection against cervical cancer compared to
cytology. Within the VALHUDES framework, we compared cervical and vaginal cytology for detection of CIN2/3+.

Methods: 454 (median age 41 years, range 21-72) women referred to colposcopy were included in the study with valid cytology, HPV
result and clinical outcome. Vaginal samples were collected ether with Evalyn Brush (Rovers Medical Devices) (n=233) or Qvintip
(Approvix AB) (n=261) and cervical samples were taken by gynaecologists with a Cervex-Brush (Rovers Medical Devices).
Cytological examination was performed on both sample types using Hologic's ThinPrep system. HPV testing was performed with
Abbott Real Time HPV Assay. Abnormal cytology was defined as atypical squamous cells of undetermined significance and worse
(AS-CUS+). We evaluated absolute and relative accuracy for CIN2+ of cytology on self- versus clinician-samples and of cytology
versus HPV testing on both specimens.

Results: Sensitivity of cytology on vaginal samples was significantly lower than on cervical samples for CIN2+ (ratio=0.54 [95%CI
0.42-0.70]) and CIN3 (ratio=0.41 [95CI 0.25-0.66]), whereas specificity for <=CIN1 was significantly higher (ratio=1.22 [95%CI
1.14-1.29]). On cervical samples, cytology was less sensitive than HPV for CIN2+ (0.76 [95%CI 0.65-0.87]) and for CIN3
(ratio=0.67[95%C10.53-0.84]), but more specific for <=CIN1 (ratio=1.41 [95%CI 1.26-1.57]). On vaginal samples, sensitivity of
cytology was lower than HPV for CIN2+ (ratio=0.43 [95%CI 0.32-0.57]) and CIN3 (ratio=0.28 [95%CI 0.16-0.47]), whereas
specificity for <=CIN1 was higher (ratio=1.62[95%CI 1.46-1.79]).

Conclusions: Vaginal cytology was less sensitive but more specific than cervical cytology. Sensitivity of cytology on both, cervical and
vaginal self-samples was substantially lower than HPV but specificity was higher.
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Background/Objectives: Cervical cancer is a major health problem in Mexico. Only 40% attend regular screening, commonly
conventional cytology. Self-sampling for molecular HPV testing is shown to be as reliable as clinician taken samples and increases
access and screening-coverage. Most Mexican states have access to HPV-testing laboratories. Literature has shown advantages of
E6/E7-mRNA detection over HPV-DNA test in triage of abnormal cytology, however few have evaluated the performance in
self-sampled vaginal material. This study compared the performance of a 14-type HPV-DNA test to a 7-type HPV-mRNA test in triage
of abnormal cytology with respect to PPV, sensitivity, specificity, and number of colposcopies per CIN2+ detected.

Methods: 418 Mexican women aged 25-65 years who were referred to colposcopy & biopsy after abnormal conventional cytology
(ASC-US+) at the General Hospital of Mexico, Clinica Reina-Madre, and Clinica de la Colposcopia underwent self-sampling
(XytoTest, Mel-Mont Medical) for molecular HPV-testing and completed a questionnaire evaluating the acceptability of self-sampling.
Samples were tested for HPV-DNA (HPVm2000, Abbott) and E6/E7 mRNA (PreTect HPV-Proofer™7; individual genotyping of
16-18-31-33-45-52-58, PreTect AS, Norway). Study endpoint was histologically confirmed high-grade lesion (CIN2+).

Results: 93.1% felt confident performing self-sampling. 95.0% (397/418) had ASC-US+; 70.8% (296/418) low-grade
(ASC-US/LSIL) and 24.2% (101/418) high-grade lesions. 55.5% (232/418) had positive HPV-DNA and 25.4% (106/418) positive
HPV-mRNA test. Prevalence of CIN2+ was 12.0% (50/418) including 4 cases of cervical cancer. Sensitivity (CIN2+) for the HPV
DNA test was 94.0% (47/50) versus 62.0% (31/50) for the mRNA-test, p<0.001. Both tests detected all cancers. The specificity was
49.7% (183/368) versus 79.6% (293/368), p<0.001, PPV was 20.3% (47/232) and 29.2% (31/106) for DNA versus mRNA-test,
p=0.09. Low-grade cytology (ASC-US/LSIL) had PPV at 5.1% (15/296) compared to PPV for high-grade lesions at 30.7% (31/101).
The number of colposcopies per CIN2+ detected by low-grade/high-grade cytology, HPV-DNA and HPV-mRNA was 19.7 and 3.3
compared to 4.9 and 3.4 respectively.

Conclusions: Self-sampling is suitable for HPV-testing and highly accepted by the women. The low PPV reported for low-grade
cytology (5.1%) reflects the need for effective triage, reducing unnecessary colposcopies. A 7-type HPV-mRNA test has significant
higher specificity, a PPV equals to high-grade cytology and lower number of colposcopies per CIN2+ compared to a 14-type
HPV-DNA, effectively discriminating women warranted for immediate colposcopy/biopsy from return to follow-up.
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Background/Objectives: Clinician taken samples are the gold standard in cervical cancer screening but self-sampling may be a useful
alternative for women who do not attend clinic at recommended intervals. Testing for high-risk human papillomavirus (HPV) infection
using mailed, self-collected samples has already indicated a promising approach to increase screening programmes attendance. HPV
testing is a very sensitive method, but not specific enough; thus, the choice of an appropriate triage strategy for high-risk HPV
(hr-HPV) positive women remains one of the challenges facing the cervical screening community. In this study, we aimed to investigate
the potential of using our DNA methylation test to identify cervical intraepithelial neoplasia grade 2 or higher (CIN2+/CIN3+) using
self-collected samples in comparison to samples taken by clinician.

Methods: This study included 298 women undergoing clinically indicated colposcopy, 25 to 65 years of age, recruited between Nov
2016 and Jan 2019 in the study conducted at University of North Carolina to assess accuracy of hr-HPV testing in urine, self- and
clinician collected cervical samples. Women with normal cytology and positive hr-HPV results were also recruited. For all 298 women
we received self-collected cervicovaginal and clinician taken cervical samples accompanied by hr-HPV DNA test results and biopsy
histological results. DNA was extracted from all of the samples, then bisulfite converted, PCR amplified for late regions of HPV16, 18,
31, 33 and host gene EPB41L3 and pyrosequenced as described previously (Brentnall et al, 2015). The DNA methylation score was
calculated and its ability to identify CIN3+/CIN2+ in clinician and self- collected samples was evaluated.

Results: In preliminary data analysis our DNA methylation test showed a good and statistically significant separation between both
<CIN3 and CIN3+ and <CIN2 and CIN2+ for clinician collected and cervicovaginal self-samples (Mann Whitney test, p=<0.0001).
AUC:s were significant for all pairwise comparisons of <CIN2, CIN2 and CIN3+ in both types of tested samples (p<0.001). In further
analysis, performance of hr-HPV genotyping test (Onclarity assay, Becton Dickinson, Sparks, MD) and our methylation score for
CIN3+/CIN2+ detection in both clinician and self-samples will be compared. We also received matching urine samples for a subgroup
of 48 studied women to check if our methylation test can be successfully used in this type of self- specimen.

Conclusions: In this study, we demonstrated that our DNA methylation test can be successfully applied in cervicovaginal self-collected
samples and that is able to correctly identify most of the CIN3+ and CIN2+ women. Self-sampling combined with our DNA
methylation test may be a promising approach to improve cervical screening coverage especially in low and middle-income countries
with limited access to health care.

References: Brentnall AR, Vasiljevic N, Scibior-Bentkowska D, Cadman L, Austin J, Cuzick J, Lorincz AT. HPV33 DNA
methylation measurement improves cervical pre-cancer risk estimation of an HPV16, HPV18, HPV31 and EPB41L3 methylation
classifier. Cancer Biomark. 2015;15 (5):669-75.
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Background/Objectives: The introduction of self-collected vaginal samples in cervical cancer screening programs has been shown to
improve coverage rates. Previous meta-analyses demonstrated that clinical accuracy of HPV testing of self-collected samples can be
achieved using PCR-based assays. However validation of HPV assays in combination with self-collection devices needs to be
performed. Moreover, pre-analytical protocols for the processing of vaginal self-collected samples, including medium and suspension
volume, should also be evaluated. This study aimed to assess the clinical accuracy of OncoPredict HPV® Screening (SCR) and
Quantitative (QT) assays (Hiantis) on self-collected vaginal swabs suspended in 5 mL of either ThinPrep® (Hologic) or of an
alternative non-alcohol-based medium (eNat®, Copan), as compared to clinician-collected cervical samples.

Methods: Six hundred women were enrolled at 4 colposcopy centers as part of a clinical study conducted according to the European
VALHUDES protocol (NCT04312737). A cervical sample (Cervex-Brush, Rovers) and a vaginal self-sample (FLOQSwab®, Copan)
were collected from all participants. Cervical specimens were immediately suspended in 20 mL ThinPrep®, vaginal samples were
transported dry to the laboratory. Hundred vaginal samples were suspended in 5 ml of ThinPrep® and 500 in 5 ml of eNat®. Nucleic
acid extraction (Quick DNA/RNA viral MagBead, Zymo) and Real-Time PCR plate preparation were conducted using a totally
automated platform (Fluent 480, Tecan), HPV testing performed with OncoPredict HPV® SCR and QT assays detecting respectively
13 and 12 hrHPV genotypes. The results from vaginal and cervical samples were compared, colposcopy findings and/or histology of
biopsies were used to define disease status.

Results: 89.5% (k=0.786) and 87.9% agreement (k=0.751) for the detection of hrHPV positivity between cervical and vaginal samples
were observed respectively with OncoPredict HPV® SCR and QT assays. Table 1 describes the different relative clinical sensitivity
and specificity of vaginal samples suspended in ThinPrep® and eNat® as compared to cervical specimens. Since the overall specificity
of vaginal samples was lower than that of cervical with both assays, the cut-off values for vaginal samples were adjusted (Table 2).

Conclusions: Vaginal self-sampling was demonstrated to be a valid alternative to cervical sampling having good clinical accuracy. The
preliminary results suggest that medium composition and pre-analytical sample management should be taken into account when
performing validation of new molecular assays on self-collected vaginal specimens.
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Background/Objectives: The World Health Organization's Elimination Strategy includes the 2030 scale-up target of 70% of eligible
people to be screened twice with a high -precision test. HPV-based cervical screening has created the opportunity for self-collection as
a tool to increase access.

Methods: The Self-Collection or Practitioner-collection Evaluation 2 (SCoPE2) study recruited 400 participants attending for
colposcopy. Participants who gave informed consent self-collected two samples, using a Copan FLOQSwab and a Rovers Viba-brush in
random order, before a cervical specimen was practitioner-collected at colposcopy and eluted into a ThinPrep vial. The self-collected
samples were shipped dry, stored for seven days then eluted in 5 ml of Copan MSwab media. All three specimens were tested on a
range of clinically validated PCR-based HPV assays. Histological outcomes were available through to 6 months after recruitment.

Results: HPV positivity rates for the first 200 samples sets were 64.1% (mean across five HPV assays), 72.6% and 70.0% for the
practitioner-collected, FLOQSwab and Viba-brush self-collected specimens. Preliminary data show the sensitivity for CIN2+ (n = 31)
of HPV testing was 96%, 96% and 90% on practitioner-collected cervical and on self-collected FLOQSwabs and Viba-brushes;
respectively. The average relative sensitivity estimates (self- vs practitioner samples) were 1.00 and 0.939, for FLOQSwab and
Viba-brush, respectively.

Conclusions: Self-collection using cheap high-quality devices which can be transported dry are needed to increase accessibility both in
low and middle-income countries and support screening in traditionally under- and never-screened populations in high-income
countries. MSwab medium is cheap, non-toxic, does not contain alcohol and can be transported easily as it is not classified as a
dangerous good. This validation demonstrates the clinical utility of two self-collection devices in combination with a non-toxic medium
using a wide range of HPV assays.
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Background/Objectives: Due to its non-invasive nature, urine is of great interest as a liquid biopsy in cervical cancer screening. It
includes material derived from local shedding and debris of cervical cells. This ends up around the external female genitalia and is
flushed away with the urine stream. Particularly the first part of the urine stream, the first-void urine (FVU), is known to collect this
material and thus contains the highest concentrations of DNA. In this study, we looked at the quality of DNA that is detected in FVU
and the effect of freezing, Amicon® filtration or gentleMACS homogenisation.

Methods: Two experiments were performed with each ten FVU samples that were collected from healthy volunteers with the 20mL
Colli-Pee® device (Novosanis). In experiment one, the sample was divided over five 4 mL aliquots. One aliquot was used for fresh
DNA extraction (NucliSens® EasyMag® (bioMérieux)) after centrifugation at 800 g (fresh_CF800), and the other aliquots were
stored at -80°C prior to extraction using the same method (frozen_CF800) or after Amicon® filtration (frozen_AM). DNA
concentrations and fragment patterns were determined using Qubit and Tapestation. In experiment two, the effect of gentleMACS
dissociation was investigated. Here, fresh FVU samples were divided in two aliquots of which one was homogenised and both were
subdivided in three 3 mL aliquots. The DNA extracts were used for analysis with Qubit, Tapestation and gPCR (GADPH).

Results: We observed no significant difference in average DNA concentration between fresh_CF800, frozen_CF800 and frozen_AM
protocols (resp. 79 ng/mL, 99 ng/mL and 91 ng/mL FVU, p=0.61). Concentration differences between aliquots were not influenced by
gentleMACS and were 25%, 28% and 23% (resp. Qubit, Tapestation and qPCR) with homogenisation and 25%, 24% and 21% without
(p=0.92, p=0.58 and p=0.38). Yet, we observed a significant difference between DNA concentrations measured by gPCR and Qubit
(p<0.001) and between qPCR and Tapestation (p=0.015).

Conclusions: Although the DNA concentrations vary greatly between measurement methods, our experiment shows that DNA
concentrations are high in FVU samples. This study furthermore indicates that the DNA in FVU is mostly derived from local shedding
- rather than per trans renal passage - as for most samples only fragments of 1000bp were observed. Moreover, there was no significant
effect observed of freezing, Amicon® filtration or gentleMACS homogenisation on the DNA concentration, demonstrating the
homogenous nature of FVU samples. Therefore, the quality and quantity of DNA extracted from FVU looks promising fur future
screening and triage purposes.
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Background/Objectives: India contributes to a huge burden of cervical cancer globally. We do not have an organized screening
system and awareness of the availability of effective screening tests and the HPV vaccine is as low as 16%. Socio-cultural barriers
prevent women from accessing health care services especially those that necessitate gynecological examinations.

Methods: HPV Self sampling was introduced to make cervical cancer screening more culturally acceptable. Project "Cervical Cancer
Free Coimbatore" was initiated in January 2022 with an objective of screening 10,000 women. This was done with the help of NGO's
and other organizations that already had a footprint in the community. Women in rural areas were approached, the importance of
cervical cancer screening explained and the technique of self sampling taught by community health care workers. Women took the self
sample in the privacy of their own homes. COBAS kit was used for HPV testing. The COBAS brush was initially used and this was
switched to the Self FLOQ Swabs, Copan, Italy as we found this to be more woman friendly. After sampling, the swab was collected

Results: 3145 samples have been collected and results have been analysed for 2394 samples. Only 10% of women had a previous
screening history. About 5.8% of women were HPV positive. Of these 16% were HPV 16 positive, 8.6% were HPV 18 positive, 66.9%
were other High risk HPV positive and 7.9% had mixed infections. Of the 139 women who were HPV positive, 34% (N=48) had a
colposcopy done. Majority of the colposcopies were negative (43.8%) while 14% were unsatisfactory. Two women had a diagnosis of
LSIL, 1with HSIL and one had a diagnosis of cervical cancer. Twenty one women were treated with cryotherapy, 2 had LLETZ and 2
women had a hysterectomy

Conclusions: HPV self sampling is an effective tool in increasing cervical cancer screening as women find it more acceptable, less
embarrassing and are more likely to recommend it to others.

References: 1. Marc Arbyn,Frieja Verdoodt, Peter JF Snijders,Viola MJ Verhoef et al. Lancet Oncol. 2014 Feb;15(2):172-83 2.Yeh
PT, Kennedy CE, de Vuyst H, Narasimhan M. Self-sampling for human papillomavirus (HPV) testing: a systematic review and
meta-analysis
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Background/Objectives: The Dutch population-based screening program uses hrHPV DNA testing on cervical smears followed by
cytology triage of hrHPV positives. To increase response rates, self-sampling has been introduced for hrHPV-testing. The high
sensitivity of hrHPYV tests is accompanied by low specificity, resulting in high rates of overdiagnosis and overtreatment, despite
cytology triage. Specificity of detecting CIN lesions can be improved by ciRNAseq, a new technology of multiplexed targeted RNA
next generation sequencing that measures HPV-activity, HPV-genotype and HPV-induced human genes [1]. Because vaginal
self-samples and cervical smears contain different cell populations, we here tested performance of ciRNAseq on self-samples and
matching physician-sampled cervical smears.

Methods: Fifty women with a referral for treatment of a suspected CIN3 were included in this study. Prior to treatment a vaginal
self-sample was taken with the Evelyn brush, followed by a regular cervical smear with a Cervex brush. RNA was isolated and
subjected to ciRNAseq for measuring expression levels of 540 genes, including HPVE2 and HPVEG6-7 genes for 15 high risk types. A
previously established algorithm was used to calculate risk scores [1]. Gene expression profiles were compared and related to
histopathological outcomes (SCIN1, n=14; CIN2, n=7; CIN3, n=24; AIS, n=1; cancer, n=2).

Results: Good quality sequencing depth was obtained for all self-samples and cervical smears. Expression profiles in cervical smears
and self-samples differed significantly (p3 for 164 genes). HrHPV RNA was detected in regular smears from 37/50 women (74%) and
in 18 self-samples (36%). Concordance between genotypes detected in self-samples and matching regular smears was 94%. HPV RNA
positivity alone in regular smears and in self-samples did not discriminate between <CIN1 and =CIN2. With a risk score cut-off of 0.5
in our algorithm [1], PPV of ciRNAseq to detect =CIN2 on regular smears was 0.58 and NPV was 0.79 (p=0.045). False negative rate
was 0.5, false positive rate was 0.21. When doing the same exercise on self-samples, ciIRNAseq could not differentiate between <CIN1
and 2CIN2 (PPV=0.13 and NPV=0.92), false negative rate was 0.87 and false positive rate was 0.07.

Conclusions: CiRNAseq can be performed on self-samples and regular smears. To predict 2CIN2, the ciRNAseq algorithm that we
previously developed performs better on regular smears than on self-samples. Additional work is needed to optimize ciRNAseq and
develop predictive algorithms for self-samples.

References: 1. Andralojc, K.M., et al., Targeted RNA next generation sequencing analysis of cervical smears can predict the
presence of hrHPV-induced cervical lesions. BMC Med, 2022. 20(1): p. 206.
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Background/Objectives: The Costa Rica HPV Vaccine Trial (CVT) provided proof-of-principle observational evidence of the
efficacy of one dose of the bivalent HPV vaccine Cervarix (2v) against persistent HPV 16/18 infections, despite lower antibody levels
compared to two doses (1). Vaccine efficacy (VE)estimates and antibody levels remain stable after 11 years follow-up (2). Other trials
(IARC India, DORIS and KENSHE) have provided additional evidence that, together with CVT, led WHO to change its
recommendation to "one or two doses' up to age 20 for both sexes. Current NCI/Costa Rica trials are expected to provide additional
VE data for one dose of 2v and nonavalent vaccine (9v) in different age groups.

Methods: EXTEND is the 20-year follow-up of a selected group of about 1,000 CVT participants receiving different doses of
AS04-adjuvanted 2v, designed to document a sustained antibody plateau. ESCUDDO is a RCT of one vs. two doses of 2v and 9v. In
2017-20 more than 20,000 girls 12-16 years old were recruited and randomized into 4 arms. Follow-up is planned for at least 5 years.
ESCUDDO is designed to establish non-inferiority of 1 vs. 2 doses for each vaccine, and final results are expected in 2025. In
addition, a cohort of 4,000 unvaccinated women 17-20 years old from the same study areas was recruited to directly estimate VE of
one dose vs. no vaccination, and a second group is being recruited closer to the end of the study to take into account secular changes
and potential herd immunity. PRIMAVERA is an immunobridging study of one dose of 2v in 620 girls 9-14 vs. 3 doses of quadrivalent
Gardasil in 620 women 18-25 years, where efficacy has been demonstrated. The 3-year follow-up is near complete and results are
expected in 2023. PRISMA is a RCT recruiting 5,000 women 18-30 years old randomized to 1 dose of 2v, 9v or a control vaccine, with
3 years follow-up to directly calculate VE against incident persistent HPV16/18 infections of the cervix, anus and mouth in this age
group. Recruitment is ongoing and results will be reported in 2026.

Results: Accrual in our studies has achieved the goals established in the protocols and compliance with follow-up and specimen
collection (including self-collected cervical, anal and oral specimens, as per study designs) has been at least 90%. The COVID-19
pandemic affected follow-up and may have changed sexual behavior practices during part of the studies, prompting protocol
modifications that will be discussed. HPV testing will be done with NextGen Sequencing methods developed at NCI and transferred to
Costa Rica. Preliminary assessments of HPV prevalence to validate study assumptions are being completed and will be discussed.

Conclusions: Our long-term joint research program (NCI-Proyecto Guanacaste-ACIB) has expanded and specialized to conduct large
and complex intervention projects. We expect the current studies to provide irrefutable evidence that one dose is sufficient to prevent
HPYV infections up to age 30 and thereby accelerate elimination of HPV-related cancers worldwide.

References: Kreimer AR, Rodriguez AC, Hildesheim A, Herrero R, Porras C, Schiffman M, Gonzalez P, Solomon D, Jiménez S,
Schiller JT, Lowy DR, Quint W, Sherman ME, Schussler J, Wacholder S; CVT Vaccine Group. Proof-of-principle evaluation of the
efficacy of fewer than three doses of a bivalent HPV16/18 vaccine. J Natl Cancer Inst. 2011 Oct 5;103(19):1444-51 Kreimer AR,
Sampson JN, Porras C, Schiller JT, Kemp T, Herrero R, Wagner S, Boland J, Schussler J, Lowy DR, Chanock S, Roberson D, Sierra
MS, Tsang SH, Schiffman M, Rodriguez AC, Cortes B, Gail MH, Hildesheim A, Gonzalez P, Pinto LA; Costa Rica HPV Vaccine Trial
(CVT) Group. Evaluation of durability of a single-dose of the bivalent HPV vaccine: the CVT Trial. J Natl Cancer Inst. 2020 Feb
24:djaa011. doi: 10.1093/jnci/djaa011. PMID: 32091594
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Background/Objectives: A long-term follow-up (LTFU) extension (NCT02653118) of the 9-valent human papillomavirus (9vHPV)
vaccine efficacy study in women aged 16-26 years (y) (NCT00543543) was initiated to assess effectiveness and immunogenicity for up
to 14y follow-up. We report data from an interim analysis conducted at 8y post-vaccination for effectiveness and 9y for
immunogenicity.

Methods: Participants from Denmark, Norway, and Sweden, who received 9vHPV vaccine during the base study and provided
consent, continued into LTFU. National health registries were used to assess those attending screening and diagnosed with cervical
(pre)cancers. Cervical tissue from biopsy and definitive therapy exams were retrieved from clinical biobanks for adjudication of
pathology diagnosis and tested for HPV DNA by PCR. To assess effectiveness, observed incidence of
HPV16/18/31/33/45/52/58-related cervical intraepithelial neoplasia-2 (CIN2), CIN3, adenocarcinoma in situ, or cervical cancer was
compared with estimated incidence in an unvaccinated cohort (similar age and risk). A control chart method was used to detect signals
indicative of vaccine effectiveness waning below 90%. Blood was collected at 9y from a subset of participants to assess antibody
persistence by competitive Luminex immunoassay. Primary analyses were conducted in the per-protocol effectiveness (PPE) and
per-protocol immunogenicity populations.

Results: Of 2223 participants who received at least 1 dose of 9vHPV vaccine at the start of the base study, 2029 continued into the
LTFU study. Analyses were conducted based on median effectiveness follow-up post-Dose 1 of 6.8y (maximum 10.0y) among
participants included in the PPE analyses (n=1799). No new cases of HPV16/18/31/33/45/52/58-related CIN2 or worse were observed
during LTFU among 1448 PPE population-eligible participants (4084.2 person-years follow-up). Analyses based on a control chart
method indicated no waning of vaccine effectiveness over at least 6y post Dose 1. There were also indications of continued
effectiveness through 8y post Dose 1. Per-protocol immunogenicity analyses (n=150) showed that anti-HPV antibodies persisted
through 9y post-vaccination. Effectiveness data 29y post-vaccination are not available.

Conclusions: The 9vHPV vaccine provides continued protection through at least 6y post-vaccination with a trend toward continued
effectiveness for up to 8y, and persistent anti-HPV immunogenicity through 9y.
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Background/Objectives: Vaccination against HPV (primary prevention) and screening tests (secondary prevention) can prevent the
infection and early detect lesions, respectively. Despite the availability of national recommendations towards HPV diseases, the 21
Italian Regions have accountability for healthcare system and resources and some differences can be found in their strategies of
prevention offer. The main objective of this study is to collect data on the offer of the HPV vaccination and screening in all Italian
Regions (study funded by MSD[1] Italy, protocol number V9902).

Methods: A two-phase approach was adopted: a review of literature from official websites and documents of the Italian Regions
released by the competent regional authorities in force on 31st December 2021; validatation of collected data through interviews with
regional experts of primary and secondary prevention.

Results: For all regions the offer of HPV vaccination starts from 11 years old, both for females and males, but there is a different
duration of gratuitousness. In addition, recommendations vary greatly among Regions in terms of other age cohorts targeted by
vaccination. The offer is free of charge and actively carried out for cohorts of females born from 1993-97 and males born from
2001-06, depending on the region. For cohorts born before those to whom vaccination is offered free of charge, it is possible to receive
the vaccination on request in co-payment. All regions have an electronic register for recording the vaccination status of the subjects
undergoing the program. Only data collected on vaccine coverage rates (VCRs) in adolescents are sent by Regions to the Ministry of
Health (MoH) for official publication. All regions have one or more public screening programs for cervical cancer. Programs usually
include a PAP-test screening (women aged 25-29 years) and a DNA HPV test screening (women aged 30-64 years). PAP-test is
performed once every three years, if there are no positive results. DNA HPV test is performed once every five years, if there are no
positive results. All regions have an electronic register for recording the screening status of the subjects undergoing the program. Five
regions have already developed an integrated system between registers of HPV primary and secondary prevention. All regions
developed an outreach campaign for the HPV primary and secondary prevention strategy.

Conclusions: Data collected could inform properly the regional and national public health programs and strengthen resiliency of
vaccination programs.

References: [1] Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, U.S.A.
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Background/Objectives: Results of two HPV vaccine implementation trials VACCS1 & VACCS?2, conducted in 2010-2014,
demonstrated successful school-based HPV vaccination combined with maternal screening in Gauteng & Western Cape, South Africa
[1-3]. Current study forms part of follow-up trial performed 5-10 years later, aiming to evaluate genital HPV DNA status, self-reported
sexual behaviour & attitudes, & HPV-immunity. Here we report & compare genital type-specific HPV-infection rates of vaccine
recipients of one-, two- or three doses of either 2-valent (2vHPV) or 4-valent HPV vaccine (4vHPV), as well as unvaccinated girls.

Methods: Adolescent girls & young women, previously invited to VACCS1 and VACCS2, were eligible to participate in current trial.
Demographic data & self-collected vulvo-vaginal swab specimens were collected & tested with PCR assay detecting 28 distinct HPV
genotypes. Vaccine type, number & dates when vaccinated were collated from vaccination registers. High-risk HPV types were
classified according to phylogenetic relationship as a-9 (HPV16, 31, 35, 33, 58, 52) and a-7 (HPV18, 45, 59, 39, 68, 70); low-risk HPV
types classified as a-10 (HPV6, 11, 44, 40). Vaccine protection was defined according to WHO position paper 2014 [4].

Results: In total 111 participants were enrolled, mean age 19.5 [range 16-22] years; 52.3% (58/111) received 2vHPV, 39.6% (44/111)
received 4vHPV & 8.1% (9/111) were unvaccinated. Mean age at vaccination was 11.0 [range 9-16] years. The majority 67.6%
(75/111) were fully protected; 32.4% (36/111) were insufficiently vaccinated/unvaccinated. HPV DNA was positive in 47.7% (53/111)
participants, no HPV16/18 occurred, & 5 cases of HPV6 infection occurred, all in 2vHPV recipients. In 2vHPV recipients, 89.7%
(52/58) was a-9 negative, 8.6% (5/58) had infection with single a-9 type & 1.7% (1/58) multiple types; 82.8% (48/58) was a-7
negative, 13.8% (8/58) had single type & 3.4% (2/58) had multiple a-7 types. In 4vHPV recipients, 72.7% (32/44) was a-9 negative,
27.3% (12/44) had single a-9 and 0% multiple a-9 infection; 81.8% (36/44) was a-7 negative, 13.6% (6/44) had single a-7 & 4.5%
(2/44) had multiple a-7 infection. Fully protected participants showed lower positivity for a-9 & a-7 types than insufficiently
vaccinated participants [12.0% (9/75) v 27.8% (10/36); 16.0% (12/75) v 22.2% (8/36)].

Conclusions: The high prevalence of HPV-infection confirms early high-risk sexual behaviour. The absence of all vaccine types in
vaccinated women is reassuring. Our data suggest better cross-protection against non-vaccine a-9 types for 2vHPV than 4vHPV, &
cross-protection against both non-vaccine a-7 & a-9 types for fully vaccinated women compared to unprotected women.

References: 1. Botha MH, Van der Merwe FH, Snyman LC, Dreyer G. The Vaccine and Cervical Cancer Screen (VACCS) project:
Acceptance of Human Papilloma Virus vaccination in a school based program in two provinces of South Africa. S Afr Med J
2015;105(1):40-43. 2. Snyman LC, Dreyer G, Botha MH, Van der Merwe FH, Becker P. The Vaccine and Cervical Cancer Screen
(VACCS) project: Linking cervical cancer screening to HPV vaccination in the South West Tshwane District of Gauteng. S Afr Med J
2015;105(2):115-120. 3. Snyman LC, Dreyer G, Visser C, Botha MH, Van der Merwe FH. The Vaccine and Cervical Cancer Screen
project 2 (VACCS2): Linking cervical cancer screening to a two-dose HPV vaccination schedule in the South West District Tshwane
District of Gauteng. S Afr Med J. 2015;105(3):191-194. 4. Human papillomavirus vaccines: WHO position paper, October 2014. Wkly
Epidemiol Rec 2014;89(43):465-492.
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Background/Objectives: Human papillomavirus (HPV) vaccination, currently not included in the Chinese national immunization
program (NIP), is available in private market and provincial and city immunization programs. Previous modeling studies related to the
vaccination focus mainly on quantifying the impact on cervical diseases under NIP-level vaccine coverage assumption (~90%). We aim
to estimate more comprehensive health benefits of HPV vaccines under various coverage scenarios in China for cervical and
non-cervical HPV related diseases.

Methods: Our previously published dynamic transmission model of HPV was calibrated to fit the latest cancer incidence and
socio-demographic data for China. The model accounted for nine HPV vaccine-types (6/11/16/18/31/33/45/52/59), and sex- and
disease-specific vaccine efficacies. For each type of vaccine (2-, 4- and 9-valent), we examined its impact under scenarios spanning
across 8 coverage rates (20% to 90% in 10% increment) and 9 catch-up scenarios (0%, and 20% to 90% in 10% increment) in a time
horizon of 100 years.

Results: The cumulative averted HPV related cervical (non-cervical, genital wart) cancer cases was > 2,000,000 (2*1075, 2.5%1075) in
77.77% (76.38%, 0.00%), 86.11% (73.61%, 97.22%), and 94.44% (87.50%, 97.22%) for 2-, 4- and 9-valent vaccine respectively for
the 72 VCR scenarios. In high VCR scenarios, cervical (non-cervical, genital wart) averted cases was > 3,000,000 (3*1075, 6*¥1076) in
53.33% (70.00%, 0.00%), 96.66% (46.66%, 100.00%), and 100.00% (100.00%, 100.00%); in medium VCR, cervical (non-cervical,
genital wart) averted cases was > 2,500,000 (2.5*10”"5, 5*¥1076) in 30.00% (30.00%, 0.00%), 66.66% (26.66%, 73.33%), and 100.00%
(83.33%, 73.33%); in low VCR, cervical (non-cervical, genital wart) averted cases was > 2,000,000 (1.5%1075, 1*1076) in 0.00%
(41.66%, 0%), 16.66% (33.33%, 100.00%), and 66.66% (66.66%, 100.00%) for 2-, 4- and 9-valent vaccine respectively.

Conclusions: In China, across multiple simulated VCR scenarios, the 9-valent HPV vaccine is projected to have much more
significant reduction against all HPV related diseases, cervical and non-cervical, than the 4- and 2-valent vaccines.
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Background/Objectives: While no HPV vaccine is indicated for single dose administration, some observational and short-term
clinical trial evidence suggests that a 1-dose regimen might reduce the risk of HPV infection and offer comparable levels of protection
against HPV infection as two or three doses. This study estimated the potential impact of implementing an off-label 1-dose HPV
vaccination program, relative to the standard of care 2-dose program, with 9-valent vaccine (9vHPV) for adolescents in a low/middle
income country, using Indonesia as a use case.

Methods: A previously published dynamic HPV transmission infection and disease model was adapted to the Indonesia population
level data to compare the long-term health outcomes and cost-effectiveness of one-dose versus two-dose 9-valent HPV (9vHPV)
vaccination programs in girls and boys aged 9-14. A probabilistic sensitivity analysis was performed with uncertainty distributions for
the model degree and duration of protection of a single dose estimated from fitting data to interim KENSHE results. Scenarios analyses
were run to show the impact of different coverage levels.

Results: For different coverage assumptions, 2-dose girls only (GO) or GNV program may avoid 70,000-1.96 million additional
cancer cases, over 100 years compared to a 1-dose GO or GNV program. Compared to 1-dose, a 2-dose GNV program has nearly
100% probability of being cost-effective at a WTP of 0.5x Indonesian GDP ($1935/QALY) and none of the 1-dose scenarios had a
probability of reaching cervical cancer elimination within next 100 years. Dose price, coverage, and 1-dose parameter uncertainty
characterization sensitivity analyses led to similar results.

Conclusions: Our modeling shows adoption of the one-dose 9vHPV vaccination program resulted in more vaccine-preventable
HPV-related cancer cases, introduced substantial uncertainty in both health and economic outcomes, and had a low to zero probability
of being cost-effective compared to the two-dose programs. The health impact on a low/middle income country is substantially larger
and more uncertain due to differences in attributes related to disease burden, vaccine coverage (including historical HPV immunization
program), lack of screening practices and parameters related to socio-economic conditions.
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Background/Objectives: The United States has an opportunistic, healthcare-based immunization delivery system. Routine HPV
vaccination has been endorsed since 2006 for girls and 2010 for boys but rates remain sub-optimal. Two state-based studies suggest
that initiation in late childhood at ages 9-10 rather than in early adolescence at the currently recommended ages of 11-12 improves
series completion. No national study has explored the early initiation-HPV series completion relationship. This study addresses this
knowledge gap and explores potential mechanisms through which early initiation may act.

Methods: A retrospective cohort of 19,575 15-17-year-olds who initiated HPV vaccination between ages 9-10 (early initiators) and
ages 11-12 (later initiators) was assembled from National Immunization Survey-Teen 2017-2020 data. Three series completion
endpoints were evaluated: complete by age 13 (UTD13), complete by age 15 (UTD15) and completion within 3 years of initiation
(W3YR). Two potential mechanisms of action for early initiation were identified: increasing time to target completion ages
(measures=UTD13, UTD15) and moving to an earlier developmental stage (measure=W3YR).

Results: 7.7% were early initiators. Series completion rose more than 2-fold between the ages of 13 (UTD13=34.5%) and 15
(UTD15=83.4%). Most completed within 3 years (W3YR=84.8%). In bivariate analyses, early initiators were more likely than later
initiators to be UTD13 (78.3% vs 31.2%, p<0.001) and UTD15 (91.5% vs 82.7%, p<0.001), while early initiators were slightly less
likely than later initiators to be W3YR (82.3% vs 85.0%, p=0.006). In multivariable analyses, early initiators had higher odds of
UTDI13 (AOR 6.17;95% CI 5.46-6.96) and UTD15 (AOR 2.52; 95% CI 2.09-3.05) but early initiation was not associated with W3YR
(AOR 0. 92; 95% CI1 0.80-1.06).

Conclusions: By increasing time to target completion ages, moving routine HPV vaccination to ages 9-10 may improve vaccine
coverage rates in early adolescence, increasing the likelihood of that vaccination occurs prior to sexual debut and maximizing the
vaccine's public health benefit.
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HPV-related lesions after hysterectomy for high-grade cervical intraepithelial neoplasia and
early-stage cervical cancer: a focus on the potential role of vaccination

06 - HPV prophylactic vaccines
Giorgio B1, Giovanni S2, Violante D3, Francesco P4, Roberto A4, Alessandro G5, Andrea C5, Jvan C7, Francesco S8, Francesco R1
IFondazione IRCCS Istituto Nazionale dei Tumori, Milano, Italy
2Policlinico Gemelli, Roma, rm, Italy
3University La Sapienza, Roma, rm, Italy
4Campus Biomedico, Roma, rm, Italy
50spedale Apuane, Massa, Italy
6Polytechnic University of Marche, Ancona, Italy
TUniversity of Insubria, Varese, Italy
8CRO, Aviano, Italy

Background/Objectives: Adjuvant HPV vaccination after conization is associated with a reduced risk of cervical dysplasia
recurrence. However, no data supported the execution of vaccination after treatment of hysterectomy for high-grade cervical
intraepithelial neoplasia and early-stage cervical cancer. Here, we aim to evaluate the potential effect of vaccination after hysterectomy
for high-grade cervical intraepithelial neoplasia and early-stage cervical cancer.

Methods: This is a multi-center retrospective study evaluating data of women who develop lower genital tract dysplasia (LGTD,
including any grade of vulvar and vaginal intra-epithelial neoplasia) after having a hysterectomy for high-grade cervical intraepithelial
neoplasia and FIGO stage IA1- IB1 cervical cancer (having surgery only without medical/radiation therapy). All patients included had
HPV DNA testing at the time of LGTD.

Results: Overall, charts of 72 patients with LGTD were collected. The study population included 58 (80.5%) and 14 (19.5%) patients
with high-grade cervical intraepithelial neoplasia and early-stage cervical cancer, respectively. Twelve patients had type B radical
hysterectomy with or without nodal assessment. All patients achieved negative surgical margins at the time of primary surgery. Data on
HPYV status at the time of primary surgical treatment were available for 18 (25%) patients. The Median (range) time between
hysterectomy and diagnosis of LGTD was 38 (range, 14-62) months. HPV16, HPV18, and HPV31 were the most common HPV types
detected at the time of LGTD. Coinfections were detected in 41.6% of cases. Considering data from the whole cohort of 72 patients,
HPV types covered by the nonavalent HPV vaccination would potentially cover 92% of the LGTDs. Then, we restricted our analysis to
the 18 patients with available HPV data at the time of hysterectomy. The analysis of data from this population confirmed the
potentially beneficial effect of nonvalent vaccination (efficacy: 16/18 (89%)). However, considering that patients with persistent HPV
types (with the same HPV types at the time of hysterectomy and LGTD) would not benefit from vaccination, we estimated the
potential protective effect of vaccination to be 72% (13 out of 18 patients; four patients had a persistent infection for the same HPV

type(s)).

Conclusions: Our retrospective analysis supported the adoption of nonavalent HPV vaccination in patients having treatment for
high-grade cervical intra-epithelial neoplasia and early-stage cervical cancer. Even in the absence of the uterine cervix, HPV
vaccination would protect against LGTD. Further prospective studies have to confirm our preliminary research.
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Background/Objectives: Human Papillomavirus (HPV) causes 4.5% of all new cancer cases. Efficient HPV vaccination programs are
crucial to reduce the global burden of cancer. As of June 2020, 107/194 World Health Organization (WHO) Member States have
introduced HPV vaccination, one-third of which are gender neutral whereby girls and boys receive vaccination. Globally, only 15% of
girls and 4% of boys in the target age for HPV vaccination receive the full course. The objective of this systematic literature review
was to describe HPV delivery strategies within national and regional immunization programs in low- middle- and high-income
countries to identify strategies to increase HPV vaccination coverage globally.

Methods: We systematically reviewed studies within MEDLINE and EMBASE published between 2012-2022. Studies were included
if they described immunization programs in which HPV had been included for >6 months. Key outcomes of interest were strategies
utilized in the implementation of HPV delivery programs (e.g., vaccine delivery location, community awareness campaigns). Of the
2,549 articles retrieved, 168 met inclusion criteria and were included for final synthesis.

Results: Most (n=78) articles were from North America, 31 from Europe & Central Asia, 15 from East Asia and Pacific, 8 from
Africa, 5 from Latin America & Caribbean, 2 from South Asia, and 29 included multiple regions. While most articles (n=121) focused
on high-income countries, 19 focused on low- or middle-income countries and 28 spanned multiple income levels. The most frequently
described strategies that had a positive impact on HPV vaccine coverage included selecting optimal delivery locations for the local
context, such as school-based programs (n=51), multi-sectoral collaboration (n=47), community-awareness campaigns (n=42),
systematic vaccine invitations and reminders (n=37), immunization information systems (n=26) and vaccine provider education and
training (n=11).

Conclusions: Despite the diversity of countries included in this review in terms of geography and income, this review identified
cross-cutting strategies that may improve HPV vaccine coverage.
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Background/Objectives: The Mallow Flower Foundation works for HPV prevention and for gynecological cancers patient and
caregivers in Hungary. The foundation also membert of ESGO-ENGAGe in Europe. The president, Ic6 Téth/Ildiké NAgy-Té6th is a
member of ESGO Prevention Committee. The foundation has several program to raise awareness about HPV and cervical cancer
prevention, also other lesions and cancers caused by HPV. It has programs, campaigns for adults, parents, men ( Gladiolus project
www.kardviragok.hu) and for the young generation ( Mallow Teens project). Each year we send online HPV educational packages for
2700 schools, information for the parents and separately for the young ones, girls and boys. WE organize online talks with HCPs. In
Hungary, the HPV vaccine coverage is 84% at girls (national program has started in), at boys 60-70% (national program has started in
2020). It is crucial to talk about HPV in the appropriate channels, and languages regarding of the ages.

Methods: The foundation had a campaign 4 years ago on Musically ( now TikTok) where we reached 90 000 young people, and
collected 600 comments. We could see from it the knowledge of the human papilloma virus and also we could see the attitude of the
families at the background. The following year we were running a campaign on Instagram, building on our last year experiements, and
we have started to educate the young generation.

Results: From the results of the two campaigns, we have learnt that general HPV awareness campaign is not effective. We have to use
different channels, languages. We invited some young people, girls and boys age 10-18 and established our Mallow Teens project. we
gave them education, and we played. As a result, they all dreamed their avatar figures, and they told stories about HPV. Avatars went to
a graphic designer, stories to a writer and comics was born: COOLTAS. Each day from 1 September 2022 one comic picture is shared
on Instagram and also on Facebook channel too. Every month the gynecologist step out from the story and as live person shares a video.
Comic is based on indirect information of HPV; the videos are based on direct information of HPV. We are also part of the Europaen
Society of Gynecological Oncologist, ENGAGe network and ENGAGe Teens, so we can involve our teens community into european
level too.

Conclusions: In order to achieve high HPV vaccination coverage, we must take into account generational differences, and in order to
reach everyone, we must use own channels and languages.

References: Mallow Teens team: https://malyvavirag.hu/malyva-tinik-program Cooltas
Instagram: https://www.instagram.com/cooltas_malyva_tinik/ Cooltas Facebook: https://www.facebook.com/cooltasmalyvatinik

Cooltas
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Background/Objectives: Licensed L1-VLP-based vaccines have been a great success in reducing anogenital cancers, but are limited
regarding cross-protection against human papillomavirus (HPV) types not covered by the vaccine. Next generation vaccines induce
broad cross-protection against highly conserved sequences of L2. We tested two novel L2-based HPV vaccine candidates, HPV16
RG1-VLP and CUT-PANHPVAX, in the preclinical model Mastomys coucha. These animals are naturally infected with the cutaneous
Mastomys natalensis papillomavirus (MnPV), which induces cutaneous tumors.

Methods: In an exploratory setting, virus-free animals were vaccinated with HPV16 RG1-VLP, CUT-PANHPVAX, MnPV-VLPs
(positive control) or PBS (negative control) prior to experimental MnPV-infection. Seroconversion against L2 peptides, presence of
(cross-)neutralizing antibodies, viral load at the infection site and occurrence of skin tumors were examined. Microscopical
examinations and immunofluorescent stainings were used to check the skin even for premalignant changes.

Results: Besides vaccine-specific seroconversion against HPV16 RG1 and CUT-PANHPVAX, the animals also developed
cross-reactive antibodies against MnPV L2, which were cross-neutralizing MnPV pseudovirions in vitro. Like for the MnPV-VLP
control group, both L2-based vaccines conferred in vivo protection since after experimental infection, viral loads in plucked hair were
lower when compared to mock-vaccinated controls. Importantly, the formation of neutralizing antibodies, whether directed against
L1-VLPs or L2, was able to prevent skin tumor formation. Consequently, while 83% of animals from the PBS group developed skin
tumors, only 33% of the HPV16 RG1-VLP group, 17% CUT-PANHPVAX and 0% of those from the VLP group did so. Protected
animals not even showed microscopical signs of MnPV infection in the skin.

Conclusions: For the first time, our study shows the proof-of-principle of two next generation L2-based vaccines that are currently
entering clinical trials in an infection model with its genuine PV. Even across different PV genera, these L2-based vaccines have a
promising efficacy to protect against HPV-induced skin tumors.
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Background/Objectives: To assess agreement among five colposcopists regarding the presence of three isolated colposcopic images
more frequently seen in glandular cervical precursor neoplasias.

Methods: One colposcopist examined colposcopic images of patients treated between 2005 and 2018 and posteriorly revised the filed
digital images with a second one. In this retrospective study, three independent colposcopists classified those colposcopic findings as
normal, major, minor, or suspected of invasion, following international colposcopic terminology and evaluated the images for the
presence of three isolated colposcopic images more frequently seen in glandular cervical precursor neoplasias, obstructed dilated
grouped glands, aceto-white villi with invaginated borders, and atypical vessels in cylindrical epithelium area. The degree of agreement
between the findings of the three colposcopists and the consensual findings of the two original colposcopists was assessed using the
Kappa coefficient (x).

Results: Images of 822 patients were evaluated, of which 67.4% had a diagnosis of cervical squamous intraepithelial neoplasias (CIN)

grades 2 or 3, 6.8% of adenocarcinoma in situ, and 11.8% of CIN 1. The agreement for each isolated image ranged from x 0.14 to 0.37
(p < 0.001). The highest agreements were found for aceto-white villi with invaginated borders (k 0.15-0.37). The agreement among the
degrees of colposcopic findings was higher for major (x 0.29-0.46) and minor (x 0.14-0.56) findings (p < 0.001).

Conclusions: The agreement among the three independent colposcopists and the consensual finding of two original colposcopists was
statistically significant for the identification of three isolated colposcopic images more frequently seen in glandular cervical precursor
neoplasias.

References: Wright VC, Dubuc-Lissoir J, Ehlen T, Heywood M, Plante M. Guidelines on adenocarcinoma in situ of the cervix:
Clinical features and review of management. J Obstet Gynaecol Can. 1999;21(07):699-706. Doi: 10.1016/S0849-5831(16)30106-9
Fachetti-Machado G, Figueiredo-Alves RR, Moreira MAR. Performance of three colposcopic images for the identification of
squamous and glandular cervical precursor neoplasias. Arch Gynecol Obstet. 2022; 305(05):1319-1327. Doi:
10.1007/s00404-021-06284-4
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Background/Objectives: Colposcopy is an essential part of the screening programme aimed at detecting precancerous lesions and
cancer in the cervix. The precision of this assessment is crucial as it determines whether and when biopsies should be taken. The issue
of whether experience or professional background affect precision is debated. Several studies have shown similar sensitivity regardless
of medical training background, and specially trained nurses, general gynaecologists, junior gynaecologlsts and colposcopists have been
shown to perform equally well (1, 2, 3). Staff with shorter education or less professional experience, such as nurses and general
gynaecologists, are prone to overestimate colposcopic findings and tend to compensate with multiple biopsies (1, 2). In contrast, a RCT
showed that senior colposcopists performed better in detecting HSIL than junior colleagues (4). A retrospective German study yielded
similar findings: the respective accuracy of colposcopists with < 2 years, 2-10 years and >10 years of experience in detecting HSIL was
87%, 85.3 and 90.2% (5). Studies on inter-observer agreement have reported low reproducibility (6, 7). The aim of this study was to
investigate the accuracy of colposcopies in the Swedish screening programme, how accuracy has developed over time, the variability of
assessment between colposcopists and how professional experience affects colposcopic accuracy in a routine setting.

Methods: We performed a cross-sectional study with data from the Process Registry in the Swedish National Cervical Screening
Registry. All registered colposcopic assessments with a concomitant histopathological sample from women aged 18 years and up,
performed between 1999 and September 2020 in Sweden was analysed. Accuracy of colposcopic assessments, calculated as overall
agreement with linked biopsies, with three outcomes: Normal vs Atypical, Normal vs Low-Grade vs High-Grade Atypical, and
Non-High-Grade vs High-Grade Atypical. A time-trend analysis was performed. Accuracy of identifiable colposcopists related to
experience was analysed.

Results: In total 82 289 colposcopic assessments with linked biopsies were included for analysis of the outcome Normal vs Atypical,
average accuracy was 63%. Overrating colposcopic findings was four times more common than underrating. No time trend in accuracy
was noted during the study period. Accuracy in distinguishing High-Grade from Non-High-Grade lesions was better, 76%. Among
identifiable colposcopists, overall accuracy was 67%. Some had significantly better accuracy than others, but no correlation to
experience was found.

Conclusions: Colposcopy, including in a referral setting, has low accuracy in distinguishing Normal from Atypical. Increased
experience alone does not lead to improvement. This is supported by the substantial differences in performance between colposcopists.

References: 1. Gage JC, Hanson VW, Abbey K, Dippery S, Gardner S, Kubota J, et al. Number of cervical biopsies and sensitivity of
colposcopy. Obstetrics and gynecology. 2006;108(2):264-72. 2. Baum ME, Rader JS, Gibb RK, McAlister RP, Powell MA, Mutch DG,
et al. Colposcopic accuracy of obstetrics and gynecology residents. Gynecologic oncology. 2006;103(3):966-70. 3. Bekkers RL, van de
Nieuwenhof HP, Neesham DE, Hendriks JH, Tan J, Quinn MA. Does experience in colposcopy improve identification of high grade
abnormalities? Eur J Obstet Gynecol Reprod Biol. 2008;141(1):75-8. 4. Bifulco G, De Rosa N, Lavitola G, Piccoli R, Bertrando A,
Natella V, et al. A prospective randomized study on limits of colposcopy and histology: the skill of colposcopist and colposcopy-guided
biopsy in diagnosis of cervical intraepithelial lesions. Infect Agent Cancer. 2015;10:47. 5. Stuebs FA, Schulmeyer CE, Mehlhorn G,
Gass P, Kehl S, Renner SK, et al. Accuracy of colposcopy-directed biopsy in detecting early cervical neoplasia: a retrospective study.
Arch Gynecol Obstet. 2019;299(2):525-32. 6. Massad LS, Jeronimo J, Schiffman M, National Institutes of Health/American Society
for C, Cervical Pathology Research G. Interobserver agreement in the assessment of components of colposcopic grading. Obstetrics
and gynecology. 2008;111(6):1279-84. 7. Jeronimo J, Massad LS, Castle PE, Wacholder S, Schiffman M, National Institutes of Health
-American Society for C, et al. Interobserver agreement in the evaluation of digitized cervical images. Obstetrics and gynecology.
2007;110(4):833-40.
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Background/Objectives: PAP-smears signed out as atypical glandular cells, favor neoplastic (AGC-FN) are rare (less than 0.1 %) and
might be frequently associated with cervical precancer/cancer with the reported positive predictive value of 41-100%.
Colposcopy/biopsy and diagnostic excisional procedures are routinely recommended as a management of patients with AGC-FN.
However, AGC-FN reflects poor cytological reproducibility and specificity as it may be associated with benign conditions of the cervix
and with cancers of other parts of the female genital tract. Therefore, this study explores the value of the HPV test and methylation test
as a co-test in stratifying patients with AGC-FN cytology for further management.

Methods: We have been prospectively collecting AGC-FN PAP smears (both conventional (CC) and liquid-based (LBC)) signed out
in Biopticka laboratory, Pilsen (BL), between 2017-2021. In the case of CC, it was supplemented by a subsequent LBC smear. Residual
LBC material was used for HPV genotyping by a set of PCR targeting L1, E1, and E6/E7 regions and the methylation assay (QIAsure
Methylation Test, QIAGEN). Patients were followed either at the Center of Oncological Prevention (COP) of the OBGYN
Department, Medical Faculty Hospital, Pilsen, or by referring specialist and treated according to current Guidelines of the Czech
OBGYN Society. In case of surgery (cone biopsy, hysterectomy), histologic results were obtained.

Results: There were 3 907 487 PAP smears performed in BL between 2017-2021. AGC-FN represented 0.08% (318). Seventy-three
patients fulfilled the inclusion criteria of the study. All patients in HPV+/methylation+ subgroup (53 patients) presented some cervical
pathology (10 [18.9%] invasive cervical cancer, 24 [45.3%] HSIL, 11 [20.8%] AIS, 6 [11.3%] AIS+HSIL, and 2 [3.8%] LSIL.
HPV+/methylation- subgroup consisted of 11 patients. 6 of them (54.5%) presented AIS and/or HSIL, 1 had LSIL, and 4 (36.4%) were
without dysplasia. There were six patients in the HPV-/methylation+ subgroup. Four of them (66.7%) had an invasive disease (3
endometrial cancer, 1 gastric type of cervical adenocarcinoma), 1 patient had ALEGH (atypical lobular endocervical glandular
hyperplasia), and 1 was without dysplasia. HPV-/methylation- subgroup consisted of three patients (1 with HGSC - high-grade serous
carcinoma - of the endometrium, 2 without dysplasia).

Conclusions: AGC-FN PAP smear is frequently associated with cervical precancer/cancer and cancer of other parts of the female
genital tract. We show that the HPV co-test can identify patients with a high probability of cervical pathology (HPV+). In the HPV
negative subgroup we recommend an examination of the uterine cavity and pelvic organs (hysteroscopy + endometrial biopsy; pelvic
ultrasound) in addition to colposcopy/biopsy. In our experience, irrespective of HPV status, a positive methylation test predicts
precancer or malignancy.

References: Funding: Study was supported by grant: FNPI 00669806/Ministry of Health of the Czech Republic
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Background/Objectives: With active surveillance of cervical intraepithelial lesion (CIN)2 the harmful effects of treatment might be
avoided and the potential of spontaneous regression maximized in young patients. The purpose of this study was to investigate the
regression and progression rates of CIN2 lesions in young women during two years.

Methods: This prospective cohort study at Helsinki University Hospital included 212 women aged 18-30 years with histologically
confirmed CIN2 lesions, satisfactory colposcopy and lesion size less than 3% of the transformation zone. At baseline, all women
provided a cervical swab which was tested for 14 high-risk HPVs and for 20 low-risk HPVs. Women were followed at the colposcopy
clinic every 6 months up to 24 months. The primary outcome was stratified into four groups: regression, progression to CIN3+,
persistence of CIN2 and partial regression defined as histological or cytological low-grade squamous intraepithelial lesion (LSIL).

Results: The regression rate of CIN2 lesions was 60.9% (n=129) while 14.6% (n=31) of the lesions progressed to CIN3+. Stage IA
cervical cancer was diagnosed in three women and one woman had adenocarcinoma in situ. Nearly half of the progressions (48.4%)
were detected at the first 6-monthly visit. Partial regression was found in 20.8% (n=44) of the women and 3.8% (n==8) of the lesions
persisted. The most frequent HPV-genotype at the baseline was HPV16 (42.0%) followed by HPV31 (31.2%) and HPV52 (9%).
HPV16 was present in 58.1% of the women with a progressive lesion whereas 55.2% of the women with a HPV16-positivie lesion had
their CIN2 regressed.

Conclusions: The majority of CIN2 lesions regress in young women and progressions appear to be detected mostly early on during
follow-up. Adherence to follow-up is crucial and the patient has to be adequately informed on the risks of both local treatment and
active surveillance to enable shared decision making.
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Background/Objectives: Loop electrosurgical excision procedure (LEEP) is the standard treatment of cervical high-grade squamous
intraepithelial lesion (HSIL). Despite treatment, approximately 15% of treated patients will present residual disease or recurrence after
treatment. Current guidelines recommend a cytology with HPV test at 6 months given its high sensitivity and negative predictive value
for the detection of disease recurrence. The aim of the study is to evaluate if the intraoperative (IOP) HPV test has the same prognostic
value for the detection of disease recurrence at 24 months as the HPV test performed at 6 months. Here we present the preliminary
results of women who have completed the 6-month follow-up.

Methods: Multicentre prospective cohort study of women diagnosed with cervical HSIL/CIN2-3 treated with LEEP at 22 hospitals in
Spain between May 2020 and December 2021. Immediately after the LEEP, an HPV test was taken. Follow-up was performed
according to the national guidelines at the time of the study. We compare the IOP-HPV test with the results observed at 6 months and
the conization margins using multivariate logistic regression analysis.

Results: A total of 1884 women undergoing treatment for HSIL during the study period were included. At the time of diagnosis,
cytology result was HSIL+ in 1078 (60%) of cases. HSIL/CIN2-3+ was confirmed by cervical biopsy and endocervical curettage in
1497 (80%) and 356 (19%), respectively. The HPV test was positive in 1591 (96%) of cases: 787 (49%) were positive for HPV16, 103
(6%) for HPV18 and 800 (50%) for non16/18 genotypes. A LEEP was performed in all cases and the conization specimen confirmed
HSIL in 1405 (78%), adenocarcinoma in situ in 20 (1%) and invasive carcinoma in 39 (2%). The endocervical margin was involved in
292 (16%) of cases and the exocervical margin in 206 (12%). An optimal sample for IOP-HPV testing was obtained in 98% of cases
and was positive in 712 (40%). Follow-up data at 6-months was available for 1249 women. Cytology result was negative in 1049
(83%), ASCUS/LSIL in 151 (12%), and HSIL+ in 29 (2%). The HPV test at 6 months was positive in 296 (24%) of cases: 97 were
positive for HPV 16, (33%) 12 for HPV18 (4%) and 200 (68%) for non16/18 genotypes. The IOP-HPV test was associated to the
6-month HPV test (OR 2.16, 95%CI 1.63-2.86, p<0.001) and conization margin (OR 1.96, 95%CI 1.43-2.68; p<0.001) on multivariate
analysis.

Conclusions: The preliminary results at 6-months confirm that the IOP-HPV test is a feasible test and could have a prognostic value to
detect early recurrence of treated cervical HSIL.
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Background/Objectives: Objectives: We assessed the risk for the high-grade precancerous CIN 2 (+) in women with HSIL and
ASC-H depending on HPV status.

Methods: Methods: A retrospective analysis of results of cervical cancer screening following the current ASCCP recommendations by
co-testing (LBC and molecular HPV DNA HR) performed between 2018 and 2022 in the Laboratory of Cervical Pathology, Obstetrics
and Gynecology Hospital of Poznari University of Medical Sciences. Patient ages ranged from 22 to 72 years.

Results: Results: The analysis of abnormal results of liquid-based cytology revealed the following: 1 suspicion of cervical carcinoma,
49 HSIL, 97 ASC-H, 95 LSIL, 92 ASCUS, and 4 AGC cases. Histopathological verification of the biopsy samples revealed a total of
288 abnormal results. CIN 2 (+) lesions were found in 127 women. ASC-H was the most common abnormal cytologic finding. Of the
338 molecular test results for HPV DNA HR, 85% were confirmed positive. A positive molecular signal confirming the presence of
human papillomavirus on PAP smear was not homonymous with simultaneous histopathological diagnosis of cervical pathology.

Conclusions: Conclusions: There is a high risk for CIN 2 (+) in patients with HSIL and HPV 16 (+) and/or HPV DNA HR (+), as well
as ASC-H and HPV 16 (+). HSIL is rarely observed in women with HPV 16 (-). The risk for CIN 2 (+) in women with ASC-H and
HPV (-) is low.

References: References International Agency for Research on Cancer - IARC, Globocan 2020. Estimated cancer incidence, mortality
and prevalence worldwide 2020; http://globocan.iarc.fr; access: 2022.04.14 Dankai W, Khunamornpong S, Siriaunkgul S [et al.] Role
of genomic DNA methylation in detection of cytologic and histologic abnormalities in high risk HPV-infected women. PLoS One.
2019 Jan 4;14(1):e0210289. International Agency for Research on Cancer - IARC, Globocan 2020. Estimated cancer incidence,
mortality and prevalence in Poland 2020; https://gco.iarc.fr/today/data/factsheets/populations/616-poland-fact-sheets.pdf; access:
2022.08.16 Habbema D, De Kok IM, Brown ML. Cervical cancer screening in the United States and the Netherlands: a tale of two
countries. Milbank Q. 2012 Mar;90(1):5-37; access: 2022.04.14 ASCCP; https://www.asccp.org/management-guidelines; access:
2022.03.01 Perkins, Rebecca B. ,Guido, Richard S., Castle, Philip E. [et al.] for the 2019 ASCCP Risk-Based Management Consensus
Guidelines Committee 2019 ASCCP Risk-Based Management Consensus Guidelines for Abnormal Cervical Cancer Screening Tests
and Cancer Precursors, Journal of Lower Genital Tract Disease: April 2020 - Volume 24 - Issue 2 - p 102-131; access:2022.03.01
https://diag.pl/wp-content/uploads/sites/3/2016/11/HPV_DNA_HR_2016.pdf access:2022.06.22 Perkins, Rebecca B. ,Guido, Richard
S., Castle, Philip E. [et al.] for the 2019 ASCCP Risk-Based Management Consensus Guidelines Committee 2019 ASCCP Risk-Based
Management Consensus Guidelines for Abnormal Cervical Cancer Screening Tests and Cancer Precursors, Journal of Lower Genital
Tract Disease: April 2020 - Volume 24 - Issue 2 - p 102-131; access: 2022.04.1 Jach R, Mazurec M, Trzeszcz M [et al.] Cervical
cancer screening in Poland in current SARS-CoV-2 pandemic: Interim guidelines of the Polish Society of Gynecologists and
Obstetricians and the Polish Society of Colposcopy and Cervical Pathophysiology - a summary January 2021. Ginek
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Background/Objectives: High-grade vulvar intra-epithelial neoplasia (VIN) is categorized into high-grade squamous intraepithelial
lesion (HSIL) and differentiated vulvar intraepithelial neoplasia (dVIN). Given the distinct cancer risk between HSIL and dVIN,
adequate diagnosis is essential for optimal treatment but can be challenging. In this study we aimed to comprehensively characterize a
large population-based series of vulvar lesions, originally diagnosed as high-grade VIN.

Methods: From a historical cohort, of 894 patients diagnosed with incident high-grade VIN without concurrent or history of vulvar
cancer between 1991 and 2011, tissue blocks were retrieved and subjected to integrated analyses by revision of histopathology,
immunohistochemical staining of p16INK4a and p53, and HPV DNA testing and genotyping.

Results: In total, 751/894 (84%) tissue blocks from vulvar lesions originally diagnosed as high-grade VIN (743 HSIL and 8 dVIN)
were available. Histopathological categorization after revision with integrated analyses resulted in 665 (88.5%) HPV-associated lesions
(87 (11.6%) viral/LSIL, 575 (76.6%) HSIL and 3 (0.4%) VSCC) and 76 (10.1%) HPV-independent lesions (31 (4.1%) non-dysplastic
lesions, 44 (5.9%) dVIN and 1 (0.1%) VSCC). Inconclusive were 10 (1.3%) vulvar lesions. It was striking that 84% of dVIN was
originally not reported as dVIN, while for HSIL this was 0%. Downgrading occurred in 118/741 (15.9%) of cases. In HSIL, HPV DNA
was detected in 99.6% (including HPV type 16 in 81.1%). In accordance, 99.0% showed block type p16INK4a staining. In viral/LSIL,
HPV DNA was detected in 90.6% (including HPV type 16 in 50.0%) and 33.3% showed block type p16INK4a staining. In
HPV-associated lesions, a p53 mid-epithelial wild-type staining pattern was common (48.4%) while this pattern was not observed in
HPV-independent lesions. One (0.2%) HSIL showed mutant p53 staining. Off all dVIN, 75.0% showed mutant p53 staining. One
(2.3%) dVIN showed block type pl6INK4a staining, only in combination with mutant p53 staining. Co-infection with HPV was
observed in 15.2% dVIN (including HPV type 16 in 60.0%), only in combination with negative p16INK4a staining and mutant p53
staining.

Conclusions: To conclude, immunohistochemistry by pl6INK4a and p53 is strongly recommended for optimal categorization of
HPV-associated and HPV-independent vulvar lesions. One should be aware of the pitfalls when using those biomarkers.
HPV-independent vulvar precursor lesions with a high cancer risk are poorly identified and show a wide morphological spectrum,
emphasizing the need for diagnostic biomarkers.
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Background/Objectives: Background: Nucleic acid-based cervical (pre)-cancer (CxCa) screening tests report risk for dysplasia but
not dysplasia severity or prognosis for progression or regression. While sensitivity is high, specificity is low leading to overcalling, and
overtreatment. Additional triage tests (cytology, p16/Ki6, methylation markers) need to be done. We developed and validated a
multiplexed, quantitative, low-complexity, and cost-efficient HPV-oncogene and cellular-biomarker mRNA-detecting assay
(QG-MPH) for molecular profiling of cervical smears. Algorithms calculate different risk scores (RS) for prediction of CIN2, CIN3,
or cancer. The triage study (FACTS) aimed at resolving equivocal findings from standard screening methods and compared QG-MPH
RS results to histopathology.

Methods: Methods: QG-MPH assay was done on 115 cervical smears from MPG-PCR high-risk (HR)-HPV positive women
diagnosed with CIN3 by histopathology. Concordance and discordance of QG-MPH RS- and histomorphology-based diagnoses were
investigated for HPV genotype composition and viral E7 mRNA expression-strength by QG-MPH. Methodically independent
methylation marker test (Gyntect, Oncgnostics) and targeted RNA sequencing by ciRNAseq (Predica Diagnostics BV) were done to
substantiate RS prognostic validity.

Results: Results: Of 115 patients with CIN3, 45 (39%) were correctly identified with a RS-CIN3 by QG-MPH but 34 (30%) were
underrated having RS<CIN2 and 36 (31%) overrated having RS-CxCa. HR-HPV genotype detection by QG-MPH E7 mRNA detection
differed between RS classifiers. 19 (56%) in underrated RS<CIN2, 4 (8.8%) in correctly identified RS-CIN3, but 0 in CIN3 overrated
as RS-CxCa appeared E7-transcript negative. HPV16/18 prevalence in RS<CIN2 was 8.8%, in correctly identified RS-CIN3 was
53.3%, and in samples overrated as RS-CxCa was 66.7%. The 7 most carcinogenic genotypes were present in 20.6%, 31.1%, 38.9%,
while potentially carcinogenic genotypes in 14.7%, 6.7%, 8.3%, respectively. In the methodically unrelated methylation marker test the
6 target genes got progressively methylated reaching the CIN3+ cut-off in 22.6%, 56.5%, 77.8%, respectively. CiRNAseq analysis
identified consistently progressively upregulated mRNAs from smears with RS<CIN2 via RS-CIN3 to RS-CxCa, pointing at increasing
level of cellular malignant transformation.

Conclusions: Conclusion: QG-MPH specifically detects and diagnoses cervical dysplasia severity. RS results differing from
histomorphology may reflect lesion biology and malignant potential. Concordance of QG-MPH RS-classifiers with other progression
risk markers suggests prognostic validity for dysplasia progression or regression, a unique feature. Longitudinal studies are warranted.
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Background/Objectives: Vulvodynia embraces in its etymology two health areas that are arguably neglected, i.e., external genitalia
and chronic pain. It is defined as vulvar pain with a duration of at least three months, without a clear identifiable cause, which may
have potential associated factors. The literature regarding this condition, which is scarce and discordant, reflects the secondary
importance awarded to vulvodynia, despite its not negligible incidence of 7-15% in the general population. In fact, papers on the topic
mainly consist of expert opinions or small sample size studies, which lack an adequate experimental design or a comparison with
placebo. This results in a still unsatisfactory understanding of the disease's persistence, remission, and relapse rates. Addressing
affected patients' distress holding such scarce knowledge constitutes a real challenge for physicians. The aim of this review was to shed
light on the disease-trajectory of vulvodynia and identify potential risk factors which may affect such trajectory.

Methods: This systematic review (not registered in PROSPERO) was carried out following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA). A systematic literature search was conducted between March and April 2022 using
the electronic database PubMed (last search conducted on April 25th 2022). The search strategy included terms combined with the
Boolean operators "OR" and "NOT"; the final string research was the following: "vulvodynia OR vestibulodynia NOT menopausal
NOT cancer NOT menopause NOT lichen". Non-original articles, abstracts and papers not written in English were excluded. Due to the
exiguous number of retrieved studies and the heterogeneity in diagnosis modality and outcome measures, the data extracted from the
included articles was summarized using a narrative approach, rather than a quantitative methodology.

Results: Five articles were included (total participants: 879 women with vulvodynia; 634 controls). Up to 50.6% of women reported
remission at a two-year follow-up. Remission with relapse was observed in 26-39.7% at a two- to 25-year follow-up. Persistence
throughout time occurred in 9.6% at a two-year follow-up. A decrease in pain was observed in 71.1% of patients (seven-year
follow-up), while persistence occurred in 28.9%. Mean pain scores and depressive symptoms resulted lower at two-year follow-up,
whereas sexual function and satisfaction were increased. Factors associated with remission of vulvodynia were greater couple cohesion,
decreased reporting of pain after intercourse and lower level of worst pain. Risk factors for symptom persistence included marriage,
more severe pain ratings, depression, obesity, pain with partner touch, interstitial cystitis, pain with oral sex, fibromyalgia, older age,
primary vulvodynia, generalized vulvodynia, and anxiety. Recurrence was associated with: longer duration of pain, more severe ratings
of the worst pain ever and pain described as provoked.

Conclusions: Symptoms of vulvodynia seem to improve over time, regardless of treatment. Considering the possible deleterious
consequences of vulvodynia on women's lives, evidence regarding an improvement of symptoms over time is fundamental.
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Background/Objectives: Persistent high-risk HPV infection causes precancerous cervical lesions and subsequent progression to
cervical cancer. HPV infection is very common in women of childbearing age with factors such as early onset of sexual activity.
Treatment such as cold knife conization is usually used for women of childbearing age with CIN2+, which may cause delayed fertility,
cervical insufficiency and other adverse pregnancy outcomes during subsequent pregnancies. Focused ultrasound (FUS) is a
non-ionizing, non-invasive treatment method that is used to treat gynecological conditions such as cervicitis and vulvovaginal disease.
The purpose of this study is to verify the treatmeat value of FUS and whether the PAX1m and JAM3m can be as the biomarker for
follow-up after the treatments of CIN2+.

Methods: A protocol will be developed to evaluate the value of focused ultrasound in the treatment of women of childbearing age with
cervical lesions and for fertility preservation based on statistical principles.

Results: This is an observation prospective cohort study with a 2-year follow-up, which will be conducted in The Third Affiliated
Hospital of Zhengzhou University. The Institutional Review Board of The Third Affiliated Hospital of Zhengzhou University approved
the study. All patients read and sign their written inform consent before enrollment. The data used in this study are collected from
patients who meet the following criteria: (1) Patients over 18 years with histological CIN2 and CIN3 with TZ 1 and 2. (2) Have

the need for family planning. The exclusion criterion is as follows: patients who are pregnant or lactating; who had cervical conization,
LEEP and CKC within 6 months, who had vaginal lavage within 24 hours, and who were clinically observed obvious acute or subacute
inflammation of the cervix or vagina are excluded. Patients will be randomly divided into two groups, each with a different treatment
method. The treatment methods are (1) FUS treatment and (2) invasive treatment. The baseline and follow-up visits plan at before the
treatments start, and 3, 6, 12, 18, and 24 months after treatment. If lesion progresses, terminate follow-up, and receive standardized
treatment. All data will be obtained by the physician responsible for collecting the data. Participants undergo a full physical
examination and basic information collection and psychological scale assessment is completed through a face-to-face interview. All
biochemical test results (PAX1m and JAM3m detection,human papillomavirus test, thin layer liquid cytology test, colposcopy and
pathology, etc.) will be obtained from recent medical records. Follow-up visits will take place at 3 months, 6 months, 12 months, 18
months, and 24 months.

Conclusions: The study also closely monitors the pregnancy status of patients with fertility needs and hopes to confirm through
follow-up studies that there is no significant difference in the outcome of cervical lesion treatment with focused ultrasound ablation
compared to the conventional invasive treatment group, that there is no negative impact on pregnancy in women of childbearing age,
that there is no additional unnecessary waiting time, that pregnancy preparation can begin 1 month after treatment, and that there are
fewer complications during pregnancy. This confirms the value of ultrasound ablation for fertility protection in women of childbearing
age with cervical lesions and PAX1m and JAM3m can be as the biomarker for follow-up after the treatments of CIN2+.

References: [1] M. Arbyn et al., "Estimates of incidence and mortality of cervical cancer in 2018: a worldwide analysis," Lancet
Glob. Health, vol. 8, no. 2, pp. €191-e203, Dec. 2019, doi: 10.1016/52214-109X(19)30482-6. [2] C. Mougin, V. Dalstein, J. L. Prétet,
C. Gay, J. P. Schaal, and D. Riethmuller, "[Epidemiology of cervical papillomavirus infections. Recent knowledge]," Presse Medicale
Paris Fr. 1983, vol. 30, no. 20, pp. 1017-1023, Jun. 2001. [3] A.-B. Moscicki, M. Schiffman, S. Kjaer, and L. L. Villa, "Chapter 5:
Updating the natural history of HPV and anogenital cancer," Vaccine, vol. 24 Suppl 3, p. S3/42-51, Aug. 2006, doi:
10.1016/j.vaccine.2006.06.018. [4] M. R. Castellanos, V. M. Nehru, E. C. Pirog, and L. Optiz, "Fluorescence microscopy of H&E
stained cervical biopsies to assist the diagnosis and grading of CIN," Pathol. Res. Pract., vol. 214, no. 5, pp. 605-611, May 2018, doi:
10.1016/j.prp.2018.03.021. [5] J.-A. S. Passmore et al., "Comparison of cervical and blood T-cell responses to human
papillomavirus-16 in women with human papillomavirus-associated cervical intraepithelial neoplasia," Immunology, vol. 119, no. 4, pp.
507-514, Dec. 2006, doi: 10.1111/j.1365-2567.2006.02465.x. [6] R. L. Winer et al., "Development and duration of human
papillomavirus lesions, after initial infection," J. Infect. Dis., vol. 191, no. 5, pp. 731-738, Mar. 2005, doi: 10.1086/427557. [7] N.
Santesso et al., "Systematic reviews and meta-analyses of benefits and harms of cryotherapy, LEEP, and cold knife conization to treat
cervical intraepithelial neoplasia,” Int. J. Gynaecol. Obstet. Off. Organ Int. Fed. Gynaecol. Obstet., vol. 132, no. 3, pp. 266-271, Mar.
2016, doi: 10.1016/j.1jg0.2015.07.026. [8] N. Santesso et al., "Systematic reviews and meta



Boero Veronica Boero Veronica
Italy Italy

#4828

LONG TERM EFFICACY OF FAT GRAFTING IN VULVAR LICHEN SCLEROSUS: AN
OBSERVATIONAL RETROSPECTIVE STUDY

27 - Vulvar diseases and neoplasia
Boero V1, Brambilla M2, Di Loreto E!, Cetera G1, Boggio F4, Monti E!, Cipriani S3, Libutti G1, Iorio M1, Alberico D1, Fabio P3, Paolo V3

laGynecological Unit, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy
2Plastic Surgery Service, Gynecology Unit, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy
3Department of Clinical Sciences and Community Health, University of Milan, Milan, Italy
4Department of Pathology, Foundation IRCCS Ca’ Granda — Ospedale Maggiore Policlinico Milano, Milan, Italy

Background/Objectives: Autologous fat grafting has been used for several decades for the restoration of volume and function in
various tissue disorders, also due to its regenerative and immunomodulatory proprieties and its negligible morbidity. Its effectiveness in
the treatment of Vulvar Lichen Sclerosus (VLS) has been analyzed in few studies, which are mainly based on a short-term follow-up.
The aim of our study was to evaluate middle-long term efficacy of fat grafting in the treatment of VLS.

Methods: A total of 85 women with a histological diagnosis of VLS received at least one treatment with autologous fat grafting
between November 2010 and December 2020 in our institution. All women had received a standard three-month treatment with topical
corticosteroids (TCS) prior to the fat grafting and were deemed eligible for surgery if they reported a persistence of symptoms despite
treatment with TCS. We were able to contact 71 of the 85 women for a clinical re-evaluation between November and December 2021.
At time of re-evaluation, patients underwent a vulvoscopic examination comprehensive of a vulvar biopsy and were asked to fill in
validated questionnaires regarding their psychosexual health (FSFI and HADS questionnaires), their symptoms (NRS scale) and their
satisfaction with the received treatment (Likert 1-5 scale). The main outcome of the study was patients' satisfaction. The secondary
outcomes included modifications of symptoms, psycho-sexual wellbeing, vulvar trophism and histological findings following surgery.

Results: Patients' demographic and clinical characteristics are reported in Table 1. The mean follow-up time was 5.4 years (range 2-11
years).Overall, 63/71 (88.7%, 95%, CI 79.0-95.0) women were satisfied with the procedure, and the level of satisfaction remained
remarkably high throughout the years (Table 2). Symptom-related questionnaires revealed a substantial reduction in pruritus, burning
and dispareunia following surgery (p<0.05) (Table 3). At time of re-evaluation, all mean FSFI parameters for sexual function were
significantly improved and depression and anxiety were significantly reduced (p<0.05). Pre- and post-surgery evaluations of vulvar
architectural were not significantly different, while the need for TCS was significantly reduced at time of follow-up (p<0.0001). As
what regards the histological analysis, the inflammatory infiltrate was stable or reduced in nearly two thirds of women, elastic fibers
were comparable or restored in more than two thirds of women and estrogen receptor expression was stable or improved in around
90% of women. No cases of vulvar intraepithelial neoplasia (VIN) or invasive vulvar cancer occurred during follow-up.

Conclusions: In our case series, fat grafting was effective in the treatment of VLS following first-line treatment with TCS. Patients
reported that fat grafting resulted in a reduction of symptoms, an increase in sexual function and wellbeing and a decrease in the need
for TCS. Moreover, histological and structural modifications resulted stable or improved in the majority of women. The efficacy of fat
grafting is detectable up to 11 years following the surgical procedure and as such we believe it may represent a valid therapeutic option
in selected cases of VLS.
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HPV (GENITAL WARTS IN PREGNANCY)-DIAGNOSIS AND A NEW THERAPEUTIC
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Background/Objectives: HPV infection is an epidemic of modern age with the highest number of infected girls between 18 and 30
years of age and the most common diagnosis are genital warts in early or developed stage at first born women .Due to the alerted
immune status during pregnancy the spreading of HPV infection is progressive .During the labor any retention of the child in the birth
canal leads to aspiration of HPV particles witch further represents the most common cause of laryngeal papillomatosis in children.

Methods: The study involved 60 pregnant women between 18 and 30 years of age diagnosed with genital warts in early and advanced
stages that were treated with RF technique which enables the smooth vaginal delivery with no signs of HPV infection on genito-anal
region. Radio wave technique involves a special combination of radio wave access evaporisation and radio wave melting . Radio wave
access evaporisation causes the evaporation of HPV infected cells and by radio wave melting we get the bloodless removal of
condyloma.

Results: With Colposcopic examination we reveal subclinical stages of genital warts on the mucous membrane of the labia and the
entrance to the vagina, and genital warts on the cervix which provides conditions for their immediate removal. The result of radio wave
therapy is a bloodless surgical field with a precise and controlled removal of all forms of genital warts in one act throughout
pregnancy. Operation is performed only under local anesthesia with a minimum damage to the surrounding healthy tissue , rapid
recovery without accompanying infection, bleeding, recurrence, and a complete protection to the mother and fetus.

Conclusions: Genital warts during pregnancy represent a risk to the fetus during vaginal childbirth regardless of the severity of the
clinical picture. Absence of colposcopic diagnosis, avoiding removing warts in the pregnancy, use of the wrong treatment leads to
progress of condylomata as for outputting an infection of the fetus, by aspiration of HPV particles in the birth canal with later
occurrence of laryngeal polyps in children up to 15 years. Radio wave technique removes genital warts without harmful effects on the
course of pregnancy (mother -fetus ) so as to avoid indicated caesarean section, and allows a smooth vaginal delivery, witch is the gold
standard obstetrics.

References: 1. Patented the special technique of radiowave LOOP excision with radiowave vaporization as a method of treatment of
choice with difficult cases of dysplasia on PVU (CIN LCIN II, CIN III) 2. Patented the special technique of removal of condyloms on
vagina and mucous membrane of labia (radiowave vaporization) 3. Patented the technique of removal of giant anal and intraanal
condyloma, with the use of the mixed technique of radiowave vaporization and excision, without bleeding 4.Patented a special radio
wave technique for the removal of condylomas during pregnancy

Condylomas in pregnancy
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CAN HPV GENOTYPING AND METHYLATION TRIAGE FACILITATE A PURELY
MOLECULAR SCREENING OF YOUNG WOMEN 23-29 YEARS OLD?

10 - HPV screening
Sonne S1, Andreasen E1, Pedersen B!
IMolecular Pathology, Dept. Pathology, AHH-Hvidovre Hospital, Copenhagen University Hospital, Hvidovre, Denmark

Background/Objectives: In Denmark, women 23-29 years are offered cervical screening by cytology. Women <30 years has the
highest HPV prevalence of all screening age groups (23-64 years), and the paradigm has been that introducing HPV screening for this
age group will generate substantial over-referral. However, the first childhood vaccinated age cohorts are entering the screening
program, and HPV prevalence is substantially reduced with HPV16 and HPV 18 almost eradicated. Here we evaluate referral rates and
clinical outcome using HPV testing with methylation triage as substitute to cytology.

Methods: An enriched cohort of 294 HR-HPV positive samples were collected from women aged 23-29 years attending the cervical
cancer screening program in the Capital Region of Denmark. Routine cytology outcome was 184 NILM, 13 ASCUS, 17 LSIL, 6
ASC-H, and 66 HSIL; standard of care refers ASC-H and HSIL for colposcopy and biopsies. All samples were subsequently tested
using the BD Onclarity HPV test (BD Diagnostics, Sparks, MD) and the QIAsure FAM19A4/miR124-2 methylation biomarker assay
(Qiagen, Hilden, Germany). Data on routine cytology and histology outcomes were retrieved from the National Pathology Database.
The study is a quality development study approved by AHH-Hvidovre Hospital.

Results: Of the 294 HR-HPV positive samples, 28% (N=82) were hypermethylation positive, 67% (N=196) hypermethylation
negative and 5% (N=16) were invalid. Subsequent data analysis is conducted on all samples with a valid methylation test result
(N=278). Overall, 39% (N=108) of the HP-HPV positive samples harbored one or more of the 5 highest risk HPV genotypes HPV16,
18, 31, 33, 51 and 39% (N=42) of these were hypermethylation positive. Of the HR-HPV positive samples, 34% (N=94) were referred
for follow-up based upon the routine cytology. When modelling HPV testing combined with methylation, the referral of dual positives
would be 30% (N=82). From cytology screening, 64 women were referred for colposcopy and biopsies with 60 resulting samples. Of
these, routine cytology resulted in 58% (N=35) =CIN2 where 77% were methylation positive on the index sample.

Conclusions: HPV screening with methylation triage for women <30 years will not generate over-referral compared to the current
cytology policy. Moreover, the majority of the detected 2CIN2 are dual positive for HPV and methylation. As FAM19A4/miR124-2 is
known to detect virtually all cancers, an HPV screening strategy for women <30 years combining HPV test and methylation could be
both safe and result in lower referral rates than the current Danish cytology screening for this age group with a focus on those young
women at highest risk for severe disease.
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Background/Objectives: Accurate clarification of women with HPV positive test results or abnormal cytology findings during routine
screening is important in order to reduce both, overtreatment as well as long watchful waiting periods. Different strategies are
discussed, among others DNA methylation markers show a high potential. Detecting DNA methylation is, however, not yet automated,
and detecting a set of markers is still expensive and time-consuming. As a first step towards a simplified test, we developed and
validated an assay, now CE IVD-marked as ScreenYu Gyn, based on a single DNA methylation marker, ZNF671, to detect cervical
cancer and its relevant precancerous lesions using cervical scrapes.

Methods: ScreenYu Gyn is a duplex methylation-specific real-time PCR assay using TagMan probes for the detection of the
amplicons. ZNF671 and ACTB as quality control are amplified in a single tube reaction after bisulfite conversion (EZ DNA
Methylation Lightning Kit, Zymo Research) of the clinical sample. One mL of a cervical smear collected in PreservCyt medium
(ThinPrep, HOLOGIC) is used for bisulfite treatment, and 10uL of the 15pL eluate are used for the PCR. The analytical sensitivity and
specificity of the assay was determined using in vitro methylated DNA as well as unmethylated DNA from healthy volunteers.
Furthermore, a clarification cohort comprising >600 residual cervical scrapes was used to determine clinical performance of the
ScreenYu Gyn assay.

Results: Using 20ng or 100ng DNA in total, ScreenYu Gyn has an analytical sensitivity of 0.1% methylated DNA in a background of
unmethylated DNA. 100% unmethylated DNA does not show any signals up to 750ng template. Clinical performance was determined
on the cobas z480 PCR cycler from Roche and the CFX96 Touch from BioRad. Sensitivity for CIN3+ was 65.2% on the cobas z480
and 64.8% on the CFX96. Specificity regarding healthy samples was 91.8% on the cobas z480 and 90.7% on the CFX96. In
comparison to the GynTect assay, tested on different cohorts, GynTect sensitivity for CIN3+ is similar (62.5%), but specificity on
healthy samples is slightly better for the six-marker assay GynTect (96.0%). Both assays detected all cancer cases.

Conclusions: The single DNA methylation marker assay ScreenYu Gyn shows good analytical and clinical performance. The test is
CE IVD marked since 2022. Compared to the six-marker assay GynTect, ScreenYu Gyn is non-inferior regarding CIN3+ sensitivity,
but shows slightly lower specificity on healthy samples. Reduction to only one marker seems to be promising, as a simplification is
needed for a broader use of DNA methylation-based assays in routine screening.
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Comparing costs and diagnostic outcomes of replacing cytology with the QIAsure DNA
methylation assay as a triage within HPV primary cervical cancer screening in the Netherlands
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Huntington S1, Puri Sudhir K1, Kagenaar E!, Meijer M2, Hesselink A2, Turner K!
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2Self-screen B.V., Amsterdam, Netherlands

Background/Objectives: Detecting hypermethylation of tumour suppressor genes could provide an alternative to cytology within HPV
primary cervical screening. In programmes with self-sampling, methylation detection removes the need to return to clinic after a
positive HPV self-sample. The impact of using the QIAsure® Methylation Test (QIAGEN) to guide colposcopy referral on CIN3+
diagnoses, loss to follow up (LTFU), unnecessary colposcopies and programme cost/cost-effectiveness is unknown. The objective of
this work is to assess the costs and diagnostic outcomes of using the QIAsure FAM19A4/hsa-mir 124-2 DNA methylation assay to
guide colposcopy referral after an HPV-positive result compared to cytology (standard of care, SoC) in the Netherlands cervical
screening programme.

Methods: The model structure (Excel decision tree) and input variables (probabilities, costs of sample collection, tests, colposcopy)
were informed by published studies, manufacturer data and surveillance reports (Netherlands eligible cohort: 807,609 invited with 56%
uptake). Outcomes for routine and follow-up screens were included (cost/clinical). The proportions self- (8.6% to 50%) and
clinician-collected (91.4% to 50%) were varied. Two studies informed scenarios for the sensitivity/specificity of the QIAsure
methylation assay versus cytology [1,2].

Results: Scenario 1 (higher specificity/sensitivity to detect CIN3+ for methylation than cytology [1], 50% self-sample). Using the
QIAsure methylation assay resulted in a lower cost per screen (€55.85 vs. €58.67) compared to SoC, a 4% reduction in the total
annual cost of the screening programme (€23.8m vs. €24.7m), a 36% reduction in LTFU (7,321 vs. 11,403), 17% more CIN3+
diagnoses (5,419 vs. 4,616) and 11% fewer unnecessary colposcopies in people with <CINT1 (6,082 vs. 6,808). Scenario 2 (lower
sensitivity/specificity to detect CIN3+ for methylation than cytology [2]; 50% self-sample), methylation also resulted in a lower cost
per screen than SoC (€49.95 vs. €50.11) and less LTFU (5,414 vs. 8,502) but led to 76 fewer CIN3+ diagnoses and more unnecessary
colposcopies. In both scenarios, increasing the proportion of self-samples (from 8.6% to 50%), reduced the cost per screen by up to
17% (difference €8.51 to €9.86).

Conclusions: Although evidence supporting the clinical performance of the QIAsure methylation assay relative to cytology is limited,
its use could result in more CIN3+ detection whilst reducing unnecessary colposcopies, LTFU and overall costs, making it a viable
alternative to cytology to guide colposcopy referral within cervical screening.

References: [1] Luttmer, R; De Strooper, LMA; Berkhof, J; et al. Comparing the performance of FAM19A4 methylation analysis,
cytology and HPV16/18 genotyping for the detection of cervical (pre)cancer in high-risk HPV-positive women of a gynaecologic
outpatient population (COMETH study). Int J Cancer 2016 138(4):992-1002. DOI: 10.1002/ijc.29824 [2] Bonde, J; Floore, A; Ejegod,
D; et al. Methylation markers FAM19A4 and miR124-2 as triage strategy for primary human papillomavirus screen positive women: A
large European multicenter study. Int J Cancer 2021 15;148(2):396-405. DOI: 10.1002/ijc.33320
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FROM HISTOLOGICAL CLASSIFICATION TO A CONTINUOUS SCORE: USING
EPIGENETIC DATA TO ASSESS HETEROGENEITY OF CERVICAL LESIONS

18 - Methylation
Bonjour M12, Baussano I1, Meijer C3
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4Decision Modeling Center, VUMC, Amsterdam, Netherlands

Background/Objectives: In cervical cancer screening, there is a substantial overdiagnosis that can lead to overtreatment [1]. It is
therefore important to separate advanced from early lesions. Emerging technologies open possibilities for more effective and less
harmful screening, taking into account the individual risk of developing cancer [2]. Epigenetic testing seems to be the next game
breaker in term of cervical lesion diagnosis and several methylation sites have been proved to be linked to cancerous and precancerous
lesions [3]. Previous work showed DNA hypermethylation status can be translated into a continuous probability for lesions to turn into
cancer [4-5]. This work aims to construct a continuous score for the severity of cervical lesions based on hypermethylation data from
cervical biopsies.

Methods: 126 cervical lesions biopsies from the Pathology Department (VU University Medical Center, Amsterdam, The
Netherlands) [6] were categorized by 3 pathologists into no dysplasia/CIN1, CIN2, CIN3, or cancer by classical histomorphological
grading criteria, and by an immunoscore grading system (cumulative value: 0-6) based on Ki-67 (score: 0-3) and p16ink4a (score: 0-3)
expression. Lesions were analysed for hypermethylation of CADM1, MAL, miR124-2, FAM, PHACTR, PRDM, GHSR, SST_M1 and
ZIC1_M2 genes (see figure 1 and 2) and categorized in 3 groups each. An Item Response Theory model (IRT) was applied to the
methylation scores to obtain a latent score. Unidimensionality and monotonicity were checked and item selection based on item
discrimination was applied to avoid local dependencies between the methylation scores. Results are displayed as a continuous score
linked to the histological status. ROC curves are created to evaluate the accuracy of latent score for diagnosing cancer and
precancerous lesions.

Results: An IRT model with three biomarkers GHSR, PRDM and ZIC1_M2 gave an adequate description of the data and
unidimensionality and monotonicity assumptions were not violated. The association between the CIN classification and the latent
score created is showed in figure 3. 21/22 cancer lesions had the highest latent score 1.20. 10/23 CIN3 lesions were scored the highest
and ranged from -0.829 to 1.20 with a median at 0.577. CIN2 and CIN1/no lesion scores range were from -1.43 to 1.20 with a median
respectively at -0.067 and -0.829. Diagnostic characteristics of the latent score to diagnose cancer and CIN3+ lesions AUC with CI95%
are respectively 92.2% [88.5% - 95.9%] and 89.0% [83.1% - 95.0%] (figure 4).

Conclusions: IRT model using methylation data can be used to create a continuous lesion severity score. It showed good agreement
with morphological histological classification. This score helps to assess the heterogeneity of precancerous lesions, especially CIN2 and
CIN3. Further work should be done to validate our score in independent larger biopsy series.

References: [1] Woolf SH, Harris R. The harms of screening: new attention to an old concern. JAMA. 2012;307(6):565-566.
doi:10.1001/jama.2012.100 [2] Lehtinen, Matti et al. " Assessing the risk of cervical neoplasia in the post-HPV vaccination era."
International journal of cancer, 10.1002/ijc.34286. 12 Sep. 2022, doi:10.1002/ijc.34286 [3] El Aliani, Aissam et al. "Association
between Gene Promoter Methylation and Cervical Cancer Development: Global Distribution and A Meta-analysis." Cancer
epidemiology, biomarkers & prevention : a publication of the American Association for Cancer Research, cosponsored by the
American Society of Preventive Oncology vol. 30,3 (2021): 450-459. doi:10.1158/1055-9965.EPI-20-0833 [4] Steenbergen, Renske D
M et al. "Clinical implications of (epi)genetic changes in HPV-induced cervical precancerous lesions." Nature reviews. Cancer vol.
14,6 (2014): 395-405. doi:10.1038/nrc3728 [5] Zummeren, Marjolein van et al. "HPV E4 expression and DNA hypermethylation of
CADMI1, MAL, and miR124-2 genes in cervical cancer and precursor lesions." Modern pathology : an official journal of the United
States and Canadian Academy of Pathology, Inc vol. 31,12 (2018): 1842-1850. doi:10.1038/s41379-018-0101-z [6] van Zummeren,
Marjolein et al. "Three-tiered score for Ki-67 and p16ink4a improves accuracy and reproducibility of grading CIN lesions." Journal of
clinical pathology vol. 71,11 (2018): 981-988. doi:10.1136/jclinpath-2018-205271
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MED-SEQ, A NOVEL METHOD FOR GENOME-WIDE DNA METHYLATION DETECTION,
CAN BE USED TO CHARACTERIZE DIFFERENT GYNECOLOGICAL CANCERS AND
ASSOCIATED HPV SUBTYPES
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Joachim Bl:2, Ruben B1:2, Wim Q2, Joost G1.2, Wilfred V12, Henk V2
IERASMUS MC, Rotterdam, Netherlands
2Methylomics, Rijswijk, Netherlands

Background/Objectives: DNA methylation and the presence of HPV subtypes serves as an important markers in cancer, is applied to
classify tumors and can predict disease outcome and treatment options.

Methods: We developed a novel method that generates genome-wide methylation profiles associated with pre-cancer and cancer at
very low cost. The assay involves isolation and purification of DNA from formalin-fixed paraffine-embedded (FFPE) or fresh biopsies
(only 10-50ng DNA is needed). This Methylated DNA sequencing (MeD-seq) assay is very robust, allowing detection of DNA
methylation at more than 50% of the 30 million CpGs present in our genome as well as detection of HPV integrated DNA. With
respect to costs and sequencing depth MeD-seq is superior to all available technologies and requires no DNA bisulphite treatment.

Results: We compared MeD-seq profiles of different types of cancers from vulva, cervix, endometrium, fallopian tube and ovary
between cancers vs controls and cancers vs other cancers. Identification of Differentially Methylated regions (DMR's) was achieved by
comparing MeD-seq profiles using genome wide statistical testing using a sliding window approach. DMR's found were used to classify
gynecological cancers and determine overlap in cell type of origin. In addition to DNA methylation data, MeD-seq generates
sequencing data which enables the detection of Human Papilloma Virus (HPV) DNA incorporated in the genome of HPV-infected
cells. Around half of the gynecological cancer types in our study are HPV-associated and we were able to detect HPV genomic
integration and call HPV subtypes based.

Conclusions: MeD-seq is a reliable low-cost technology to establish genome-wide DNA methylation profiles. DNA methylation
profiles of cancers and controls can be used to characterize cell type origin of different cancers. In addition MeD-seq is able to detect
HPYV integration in host genomes and able to call specific HPV subtypes.
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THE PROOF-OF-PRINCIPLE OF MARKER DISCOVERY FOR DIFFERENT
GYNECOLOGICAL CANCERS BY A NOVEL METHOD FOR GENOME-WIDE DNA
METHYLATION PROFILING (MED-SEQ)
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Background/Objectives: DNA methylation serves as an important marker for mis-regulation of gene expression in cancer, is applied
to classify tumors and can predict disease outcome and treatment options.

Methods: We developed a novel method that facilitates genome-wide methylation marker discovery allowing successful identification
of methylation changes associated with pre-cancer and cancer at very low cost. The assay involves isolation and purification of DNA
from formalin-fixed paraffine-embedded (FFPE) or fresh biopsies (only 10-50ng DNA is needed). A DNA methylation dependent
restriction enzyme digestion releases 32 base pair DNA methylated fragments that are sequenced by next generation sequencing. This
Methylated DNA sequencing (MeD-seq) assay is very robust, allowing detection of DNA methylation at more than 50% of the 30
million CpGs present in our genome. With respect to costs and sequencing depth MeD-seq is superior to all available technologies and
requires no DNA bisulphite treatment. MeD-seq is compatible with low amounts of DNA derived from solid tumor tissue enriched by
laser capture microdissection (LCM) and liquid biopsies.

Results: We compared MeD-seq profiles of different types of cancers from vulva, cervix, endometrium, fallopian tube and ovary
between cancers vs controls and cancers vs other cancers. Identification of Differentially Methylated regions (DMR) was achieved by
comparing MeD-seq profiles using genome wide statistical testing using a sliding window approach, visualized through the Integrative
GenomicsViewer (IGV) and subsequent identification of primer and probe regions for quantitative Methylation-specific PCRs (QMSP)
to detect tumor-specific or general-tumor markers.

Conclusions: MeD-seq is a reliable low-cost technology to establish genome-wide DNA methylation profiles of FFPE treated laser
dissected material of cancer and controls and can be used to call DMRs for development of PCR-based assays.
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EXPLORATION OF BIOMARKERS IN MULTIZONAL INTRAEPITHELIAL NEOPLASIA:
UNDERSTANDING EPITHELIAL TRANSFORMATION (MINUET)
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Background/Objectives: Rates of lower anogenital tract (LAGT) squamous cell carcinoma (SCC), such as vulval and anal cancer,
have risen steadily in women over recent years. All LAGT zones are susceptible to HPV-related dysplasia, and certain high-risk groups
of women are vulnerable to persistent LAGT neoplasia and cancer. In some women, high-grade squamous intraepithelial lesions (HSIL)
occur in more than one LAGT zone concurrently, designated multizonal intraepithelial neoplasia (MZN). Because all HSIL have the
potential to progress to SCC without treatment, timely risk assessment and management of MZN is a clinical challenge. Although DNA
methylation analysis has been useful in prognosing other LAGT HSIL, few studies have assessed this approach in MZN. Elucidation of
the molecular nature of MZN is needed to determine if biomarkers can assist in MZN triage.

Methods: We conducted a study on 12 women with MZN where at least one LAGT HSIL progressed to SCC. DNA methylation of
host gene EPB41L.3 and late regions of HPV16, 18, 31, 33 was assessed in biopsies: from the cancer zone prior to progression to SCC;
from the cancer zone at the time of SCC; and from other LAGT zones that did not progress to invasive disease.

Results: 123 multi-timepoint samples from 12 women were analysed in total, including 15 invasive SCCs in the anal canal (n=4),
peri-anus (n=6), vulva (n=2) and vagina (n=3). DNA methylation profiling of SCC with respect to time and zone is currently in
progress.

Conclusions: Multizonal disease is under-researched yet complex to manage clinically. DNA methylation has previously been useful to
predict oncological transformation and disease progression, suggesting its usefulness in triaging cases of MZN. Future studies will
conduct a full methylome analysis on qualifying samples. Identification of biomarkers and their application in the triage of HSIL may
improve the objectivity of MZN treatment.
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ANALYTICAL AND DIAGNOSTIC PERFORMANCE OF HPV SELF-SAMPLES COMPARED
TO CLINICIAN-COLLECTED SCREENING SAMPLES
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Background/Objectives: HPV self-sampling is gaining acceptance as an equal to clinician-collected cervical screening samples.
Whereas HPV testing on clinician-collected samples has internationally recognized criterions for validated use, no such consensus is
established regarding HPV self-collected samples. Differences in collection media, preanalytical volumes and the impact on analysis
outcome is only sparsely described and may affect the diagnostic accuracy of HPV tests. Nevertheless, HPV self-sampling is today
embedded into several screening programs including ours at the Capital Region of Denmark.

Methods: We conducted a registry-based retrieval of PCR Ct data on 20,567 HPV self-collected samples (Evalyn brush, 3 ml CBD
media) and 39,701 clinician-collected samples (Combi-brush, 10 ml SurePath). All samples had been routinely analyzed as part of the
cervical cancer screening program using the BD Onclarity HPV assay. Raw PCR Ct data on internal control genes (Human beta globin,
HBB, cut off Ct 34.2) and all 9 different HPV genotype readouts (Cut offs: HPV16 Ct 38.3, others Ct 34.2) were collated.
Furthermore, concordance between HPV positive self-collected samples and clinician collected follow-up (FU) samples were analyzed
for 1,380 self-sampling HPV positive women.

Results: HPV prevalence was 15.1% and 8.5% for self-collected and clinician-collected samples, respectively. On all self-samples, the
average HBB Ct score was 21.2 + 1.8 compared to an HBB Ct score of 24.4 * 1.5 for clinician-collected samples. Comparing HPV
positive self-samples to the recommended clinician-collected FU sample, 60% (N=829) remained HPV positive, whereas 40%
(N=551) were HPV negative. The index CtHPV score for consistently HPV positive at FU was 25.9 £ 4.7 versus 30.5 * 3.5 for those
FU negative.

Conclusions: We observe that we have almost twice as high positivity rate in self-collected samples compared to clinician-collected
samples. Lower CtHBB scores indicate that the concentration of analytical human DNA is higher in self-collected samples using our
protocol. We also note that women confirmed positive by clinician-collected FU sample had a lower index CTHPV score. Jointly, these
observations indicate that preanalytical factors such as resuspension medium, volume, and brush type impacts the analytical test
outcome on self-collected samples, and that protocols for these should undergo the same rigorous validation from the scientific
community and manufacturers as has been performed for the clinician-collected samples.
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VALIDATION OF MSWAB® MEDIUM FOR THE ELUTION OF SELF-COLLECTED
FLOQSWABS® FOR HUMAN PAPILLOMAYVIRUS (HPV) DETECTION ON SIX
COMMERCIAL PCR-BASED HPV ASSAYS
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Background/Objectives: Vaginal self-collection has been promoted to improve women's participation to Human Papillomavirus
(HPV) based cervical screening programs using PCR-based HPV assays. A dedicated protocol for devices, media type and volume is
necessary for the elution of dry self-collected vaginal swabs instead of using vials of cytology alcohol-based media. MSwab®, a
molecular medium that supports HPV stability and compatibility with clinically validated PCR-based HPV assays, can be used for the
elution of self-collected swabs. The aim of this validation was to examine the compatibility of MSwab® for the elution of dry
self-collected vaginal FLOQSwabs® (552C.80) for the qualitative detection of HPV using six commercial clinical validated
PCR-based HPV assays.

Methods: Thirteen dual vaginal self-collected FLOQSwabs® (Copan Italia, Brescia, Italy) specimens were used for this evaluation.
One swab was eluted in 3ml ThinPrep and analysed at zero-time using the Seegene HPV28 assay. The other swab, stored dry at 200 to
400C for 7 to 84 days, and PROCEEDxTM FLOQ® (HPV16, HPV18, HPV45 or Negative) (MicroBix, Mississauga, Ontario, Canada)
were also analysed. All swabs samples and controls were eluted in 3ml MSwab® (Copan Italia, Brescia, Italy) medium by swirling for
20-seconds before removing the swab. Eluted samples and controls were assessed for the presence of HPV genotypes using Abbott
Alinity m, Abbott Realtime, Qiagen NeuMoDx, Roche cobas 4800 and cobas, and Seegene HPV28 HPV assays. Testing was
undertaken at VCS Pathology.

Results: In the thirteen self-collected vaginal specimens eluted in MSwab® , Abbott Realtime, Roche cobas 4800 and cobas detected
10 HPV positives and 3 HPV negative while Abbott Alinity, Qiagen NeuMoDx and Seegene Anyplex Il HPV28 detected 9 HPV
positive and 3 HPV negative. In comparison with the samples eluted in ThinPrep at zero-time, the dry self-collected sample in
MSwab® had an intra-assay sensitivity and specificity of 100% (k=1.00, p<0.001). The PROCEEDXTM FLOQ®Swab controls also
obtained 100% sensitivity and specificity with all six assays.

Conclusions: Data obtained in this evaluation, demonstrated that both dry self-collected FLOQSwabs® specimens and
PROCEEDXTM FLOQ® Swab controls eluted in MSwab® medium had 100% intra-assay concordance with a reference
sample.These data support the use of FLOQSwabs® eluted in MSwab® medium for detection of HPV using commercial clinically
validated PCR-based assays for cervical cancer screening programs.
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VAGINAL SELF-COLLECTED VS CERVICAL CLINICIANS COLLECTED SAMPLES FOR
CERVICAL CANCER SCREENING IN COVID-19 ERA
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Background/Objectives: Reduction in cervical cancer mortality is going to be realized through an effective HPV vaccination
campaign and the implementation of cervical cancer screening programs.The COVID-19 pandemic has had an enormous impact on
cervical cancer screening with the consequent blocking of screening and the reduction in the availability of access in the following
months/years and reported disrupted cancer-treatment services(1).Proactive strategies are requires to expanded screening options and
to maintain and improve screening coverage.An opportunity can be the self-collected HPV testing strategy.Several studies show that
hrHPV testing on self samples appears at least as sensitive for CIN2+ as cytology or hrHPV detection on clinician-obtained samples,
though less specific(2-5).Currently,however,there are no studies comparing samples self collectecd vs clinicians both for hrHPV test
and for molecular analysis.

Methods: Women aged 34-64 years,residents in Florence will receive the invitation letter by the local Public Screening Program.2000
women will perform self collection (Self FLOQSwabs®, Copan Italia, Italy) before to undergone to clinician sample
collection.Vaginal-swab is easy to use and acceptability will be evaluate by a questionnaire.In order to define the optimal management
of HPV+ women the results obtained by different markers (genotyping,methylation and p16 status,microbiota composition,cytokines
and chemokines concentration),will be compared,taking into account the multiplicity of comparisons.Cross-sectional and longitudinal
accuracy obtained by combinations of markers will be computed and compared in women with hrHPV persistance or clearance and
with and without hgCIN detected at recruitment.The PPV,NPV and the absolute risk of developing lesions during follow-up,will be
computed as measures of individual risk.The study is founded by Regional Institute of Cancer and approved by Area Vasta Local
Ethical Committees.

Results: The key issue for hrHPV testing in primary cervical cancer screening is to detect clinically relevant infections that are
associated with or develop into CIN2 or higher and differentiate them from transient HPV infections to avoid redundant or excessive
follow-up.

Conclusions: Self-sampling may be campaigns to raise awareness of opting in to cervical cancer screening, more research is needed on
the added value and feasibility of integrated guidelines to evaluate the best triage markers to manage hrHPV+ women, implementation
to assure women compliance and governance not to overburden health facilities. This strategy assumes particular relevance in the
Covid-19 era,guaranteeing adherence to screening but limiting patients' access to points of care.

References: WHO NCD Department. Final Results Rapid Assessment of Service Delivery for Noncommunicable Disease During the
COVID-19 Pandemic. WHO; 2020. Organizacién Mundial de la Salud - OMS. WHO Guidelines for Screening and Treatment of
Precancerous Lesions for Cervical Cancer Prevention. WHO; 2013. Snijders PJF, Verhoef VMIJ, Arbyn M, Ogilvie G, Minozzi S,
Banzi R, et al. High-risk HPV testing on self-sampled versus clinician-collected specimens: a review on the clinical accuracy and
impact on population attendance in cervical cancer screening. Int J cancer. United States; maggio 2013;132(10):2223-36. Gok M,
Heideman DAM, van Kemenade FJ, Berkhof J, Rozendaal L, Spruyt JWM, et al. HPV testing on self collected cervicovaginal lavage
specimens as screening method for women who do not attend cervical screening: cohort study. BMJ. England; marzo 2010;340:c1040.
Sanner K, Wikstrom I, Gustavsson I, Wilander E, Lindberg JH, Gyllensten U, et al. Daily selfsampling for high-risk human
papillomavirus (HR-HPV) testing. J Clin Virol. Netherlands; dicembre 2015;73:1-7.
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Background/Objectives: HPV-based self-collection (HPV-SC) for cervix screening has the potential to improve screening coverage,
not only for the never and under-screened, but also for those routinely engaged in screening. British Columbia (BC) is poised to
transform its longstanding population-based cervix screening program using cytology to an HPV-based program. As part of the
transformation, BC implemented a program offering HPV-SC to never and under-screened individuals and to those routinely screened,
to assess feasibility and impact on screening coverage.

Methods: Under-screened (5 to 10yrs overdue) (CohortA) and those due for screening (3 to 4 yrs since last screen) (CohortB) in select
communities in BC were invited to participate. In each cohort, individuals were randomly allocated 2:1 to: 1) Invitation by mail to
request a HPV-SC kit (Opt-in) or 2) Invited and sent a HPV-SC kit (Opt-out). Rates of uptake; kits requested and returned were
compared between cohorts; and risk ratios between Opt-in and Opt-out within cohorts are presented.

Results: Between Dec2021 to June2022, 22,156 potentially eligible participants were identified: CohortA, n = 14,676; CohortB,
n=7,480. In CohortA 9,356 allocated to Opt-in, 1,476 (16%) requested a kit; 970(66%) returned kits for absolute return rate of 10%
(970/9356). In Cohort A, 3,984 allocated to Opt-out, 952 (24%) returned kits. Opt-out participants were significantly more likely to
return kits [RR: 2.31 (95%CI: 2.13, 2.50)]. In CohortB, 4,310 allocated to Opt-in, 1,018 (24%) requested a kit; 633 (62%) returned
kits, for absolute return rate 15% (633/4310). In Cohort B, of 2,191 allocated to Opt-out, 654 (30%) returned kits. Opt-out participants
were significantly more likely to return kits [RR: 2.03 (95%CI: 1.85, 2.24)].

Conclusions: The COVID-9 pandemic, in addition to a shortage of primary healthcare providers in BC has required the exploration of
innovative approaches to cervical screening to ensure all those who require screening have access. This is the first North American
HPV-SC implementation project fully embedded in an organized, population-based program offering HPV-SC not only to the under
and never-screened, but also to routinely screened, engaged individuals. Our findings illustrate that mailed HPV-SC has the potential to
increase screening coverage in under-screened and routinely screened groups. Across cohorts, the Opt-out approach has a higher return
rate than Opt-in. Additional data on HPV results and follow-up attendance will be presented.
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Background/Objectives: In France, participation to cervical cancer screening needs to be improved, currently reaching only 60% of
the target population. Notably, menopausal women represent an important part of underscreened women (Barré et al. 2017) .
Numerous studies suggest that proposing self-sampling for HPV testing to non-attendee women is a valuable strategy (Arbyn M et al.
2018). RIDECA - for Interventional Research for Cervical Cancer Screening - (ClinicalTrials.gov ID: NCT04716127) is an
interventional study based on the proposal of immediate delivery of a vaginal self-sampling device (VSSD) for HR-HPV testing to
underscreened women older than 50 years while attending health care centers.

Methods: Women aged 50 to 65 years with no cervical screening for 3 years or more and no history of cervical pathology are recruited
by a midwife in 2 sites: a mobile unit for breast cancer screening covering the Department of Hérault and a Medical and Social Care
located in a deprived area of Aude (Limoux-Quillan). The number of women to include is 300 per site. After information on cervical
cancer screening, women are proposed a VSSD (Evalyn® brush) to use at home and send back by mail to the laboratory for HR-HPV
testing, using the Cobas 4800 HPV DNA detection test. Primary objective of this study is adherence to this screening strategy (number
of women accepting the VSSD among those offered it). Secondary objectives are completion of self-sampling for women who
accepted the device and completion of follow-up for women with positive HR-HPV DNA test. During recruitment, women complete a
questionnaire on their socio-economic environment, motivational determinants and their willingness to perform the vaginal self-sample.
Semi-directive interviews are conducted in a sub-group of women to identify the barriers and levers of screening participation.

Results: RIDECA started in September 2021. By August 31,2022, 403 women had been recruited for both sites. Among these, 357
accepted the VSSD (88.6%) and 246 performed self-sampling (68.9%). 22/246 (8.9%) samples were HR-HPV positive. Among these,
13 women had adequate follow-up (59%). Recruitment was more efficient in Hérault, at the mobile unit for breast cancer screening
(N=332), than in Aude at the Medical and Social Care Center (N=71). Women recruitment as well as semi-directive interviews,
questionnaires analysis and follow-up of women with positive HPV test are still ongoing.

Conclusions: RIDECA preliminary results suggest that proposing a VSSD to 50 - 65 years old women while attending a mobile unit
for breast cancer screening or a Health Care Center may be a promising strategy to increase cervical screening participation. However,
differences in dynamic recruitments observed for both centers suggest that analysis of environmental factors and women motivational
determinants will be important clues for future transferability.

References: Arbyn M, Smith SB, Temin S, Sultana F, Castle P and Collaboration on Self-Sampling and HPV Testing. 2018.
Detecting cervical precancer and reaching underscreened women by using HPV testing on self samples: updated meta-analyses. British
Medical Journal 363(Dec 5): k4823. Barré, S., M. Massetti, H. Leleu, N. Catajar and F. de Bels. 2017. Caractérisation des femmes ne
réalisant pas de dépistage du cancer du col de 1'utérus par frottis cervico-utérin en France. Bull Epidémiol Hebd 2-3: 39-47.
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Background/Objectives: Human papillomavirus (HPV) self-sampling has the potential to increase cervical cancer screening uptake
and coverage. The self-sampling methods were not popular and familiar among Thai women. Many women were concerned about the
test's reliability. We compared the performance of High-Risk HPV (hrHPV) mRNA testing of physician- and self-collected specimens
for detecting histological Cervicallntraepithelial Neoplasia grade 2 or more severe (CIN2+) in Women Visiting a Colposcopy Clinic

in Thailand.

Methods: From January 2022 to April 2022, 500 females participated in this cross-sectional multicenter study; 494 had complete data
and valid specimen results. Participants used a self-sampling Aptima Multitest Swab specimen collection kit (Hologic, USA) consisting
of a dry cotton tipped swab to self-collected vaginal samples beforephysicians biopsied the cervix during the colposcopic examination.
The self- and physician-collected specimens were tested for hrHPV mRNA using APTIMA nucleic acid amplification assays
(Hologic/Gen-Probe Incorporated, San Diego, CA). Cervical tissues were collected during colposcopic-directed biopsy from the most
severe lesion or a random biopsy and endocervical curettage specimen if no lesion was detected.

Results: We detected hrHPV mRNA in 75.4% of self-collected specimens and 70.6% of physician-collected specimens. The
prevalence of CIN2+ from cervical histology was 25.1% (n=124). For self-collected, the sensitivity and specificity of hrHPV mRNA
for CIN2+ were 87.0% (95% confidence intervals (CI), 79.7-92.4%; n=108) and 28.5% (95% CI, 24.0-33.4%). For
physician-collected, the sensitivity and specificity of hrHPV mRNA for CIN2+ were 90.2% (95% CI, 83.6-94.9%; n=112) and 36.1%
(95% CI, 31.2-41.3%).

Conclusions: Self-collected specimens for hrHPV mRNA testing demonstrated good sensitivity and negative predictive value for
detecting CIN2+ in Thai females. Self-collected samples performed similarly to physician-collected ones.
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Background/Objectives: We aimed to describe perceived barriers to clinic-based cervical cancer screening and motivators to use
at-home HPV self-sampling kits among underscreened women in a large urban safety-net system during the COVID-19 pandemic.

Methods: Data were collected as part of the PRESTIS (Prospective Evaluation of Self-Testing to Increase Screening) randomized
controlled trial. Trial participants were women enrolled in a public safety-net health system, aged 30-65 years, and underscreened for
cervical cancer. We conducted a telephone survey in English and Spanish among a subset of trial participants randomized to the
self-sampling arm. We used descriptive statistics to assess barriers/motivators and evaluate differences between English and Spanish
speakers.

Results: Of 233 surveys completed between August 2020 and September 2022, most (61.4%) were conducted in Spanish. Most
participants reported that clinic-based screening (Pap test) is uncomfortable (67.8%), embarrassing (52.4%), and that they are
uncomfortable with male providers (63.1%). Significantly more Spanish- than English-speaking participants found a Pap embarrassing
(66.4% vs 30%, p<0.01) and were uncomfortable with male providers (69.9% vs 52.2%, p<0.01). Of the 153 survey participants who
completed self-sampling kits, most found the kit less embarrassing (69.3%), stressful (55.6%) and more convenient (55.6%) than a
Pap. More Spanish-speaking participants found the kit less embarrassing than a Pap compared to English speakers (79.6% vs 53.4%,
p<0.05). The COVID-19 pandemic influenced most (59.5%) to participate in the trial. The most common reasons were fear of
COVID, difficulty making appointments and convenience of at-home Kkits.

Conclusions: Discomfort, embarrassment and being uncomfortable with male providers were reported as major barriers to cervical
cancer screening among participants (particularly among Spanish speakers). These barriers may be addressed by at-home self-sampling.
Given that the COVID-19 pandemic hindered access to clinic-based screening, further research is needed to understand how barriers
might be addressed with screening tools such as at-home HPV testing using self-sampling.

References: Montealegre JR, Anderson ML, Hilsenbeck SG, Chiao EY, Cantor SB, Parker SL, Daheri M, Bulsara S, Escobar B,
Deshmukh AA, Jibaja-Weiss ML, Zare M, Scheurer ME. Mailed self-sample HPV testing kits to improve cervical cancer screening in
a safety net health system: protocol for a hybrid effectiveness-implementation randomized controlled trial. Trials. 2020 Oct
21;21(1):872. doi: 10.1186/s13063-020-04790-5. PMID: 33087164; PMCID: PMC7580009.
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Background/Objectives: HPV testing on self-collected (cervico-)vaginal specimens (HPV self-sampling) has similar clinical accuracy
for CIN2/3+ compared to clinician-collected samples when performed with a clinically validated PCR-based assay (Polman et al. 2019,
Arbyn et al. 2022). The NeuMoDxTM HPV Assay targets the E7 region of 15 (probably) high risk HPV (hrHPV) types (HPV16, -18,
-31,-33, -35, -39, -45, -51, -52, -56, -58, -59, -66, -67, and -68) and confers partial genotyping by individually reporting HPV16 and
HPV18, and concurrently detects the 13 other common high-risk types as a pool. The NeuMoDxTM HPV Assay has been clinically
validated for use in cervical screening on clinician-collected cervical samples collected in both PreservCyt and SurePath collection
medium using the international guidelines for HPV DNA test requirements for primary cervical screening. Recently, the NeuMoDxTM
HPV Assay self-sample workflow has been developed. In this study the clinical performance of the NeuMoDx HPV Assay self-sample
workflow for CIN3+ has been validated for self-collected vaginal specimens collected with the Evalyn brush sampler.

Methods: Study design and acceptance criteria were based on the international guidelines for HPV DNA test requirements for
clinician-collected samples (Meijer et al. 2009). In brief, from a population-based screening setting from women aged 30-60 years over
60 self-samples of women with CIN3+ and over 800 self-samples of women without evidence of CIN2+ were tested with the
NeuMoDx HPV Assay self-sample workflow. Comparator assay, performed on the same sample, was the commercially available
HPV-Risk assay, which was clinically validated for HPV self-sampling (Hesselink et al., 2014). For reproducibility analysis of the
NeuMoDx HPV self-sample workflow over 500 self-samples were tested within and between different laboratories.

Results: The NeuMoDx HPV Assay self-sample workflow had similar clinical performance compared to the comparator assay. More
details will be presented at the conference.

Conclusions: The NeuMoDx HPV Assay self-sample workflow had similar clinical performance compared to the comparator assay.
More details will be presented at the conference.
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Background/Objectives: The BD CORTM System is a unique high-throughput fully integrated pre-analytic and analytic system for
molecular diagnostic testing and has obtained CE Marking for cervical cancer screening using self-collected Copan FLOQSwabsTM
using a manual intervention step. Self-collected specimens are non-inferior to physician collected samples and have a proven ability to
reach women who do not attend screening 1,2. The global COVID-19 pandemic has led to deferred testing and vaccination,
significantly increasing the number of underserved women3. Self-collection offers a means to close this gap and reduce the burden of
cervical disease, but to date, has lacked a high-throughput solution for large-scale implementation.

Methods: Standard validation methods were used to establish a new workflow on the BD COR System with a custom assay definition
file (ADF) for dry-collected swab specimens.

Results: Samples are self-collected using Copan FLOQSwabs, broken at the score mark and the swab head placed directly into an
empty barcoded BD HPV sample tube, sealed with a reclosing silicone septum cap. The dry samples are stable at ambient temperature
and can be mailed to the laboratory. The samples are placed in racks and loaded directly onto the BD CORTM System. The system
identifies and uncaps each tube individually, fills it with HPV diluent and replaces the cap. Specimens then cycle through the
automated extraction and real-time PCR detection modules and extended HPV genotyping results are automatically uploaded to the
laboratory information system (LIS). A single BD CORTM System can process up to 1,050 tests in a 24-hour period (~273,000 tests
per year) .

Conclusions: The new BD COR System workflow requires no user intervention and represents the first true "load and go" workflow
for self-collected vaginal specimens. This streamlined workflow can help enable national self-collection deployment, reduce program
costs while increasing both disease detection and the number of women screened.

References: 1 Arbyn, M., Smith, S. B., Temin, S., Sultana, F. & Castle, P. Detecting cervical precancer and reaching
underscreened women by using HPV testing on self samples: updated meta-analyses. BMJ (Clinical research ed.) 363, k4823,
doi:10.1136/bmj.k4823 (2018). 2 MacDonald, E. J. et al. Reaching under-screened/never-screened indigenous peoples with
human papilloma virus self-testing: A community-based cluster randomised controlled trial. The Australian & New Zealand journal of
obstetrics & gynaecology 61, 135-141, doi:10.1111/ajo.13285 (2021). 3 Wentzensen, N., Clarke, M. A. & Perkins, R. B. Impact
of COVID-19 on cervical cancer screening: Challenges and opportunities to improving resilience and reduce disparities. Preventive
medicine 151, 106596, doi:10.1016/j.ypmed.2021.106596 (2021). Note: The BD Onclarity HPV assay is currently not approved for
use with self-collected vaginal specimens in the United States



Sechi Illari Sechi Illari
Italy Italy

#4854

EVALUATION OF NEW STRATEGIES OF STORAGE AND EXTRACTION FOR THE
IMPLEMENTATION OF SELF-COLLECTION IN CERVICAL SCREENING PROGRAMS

13 - Self-sampling
Sechi I, Muresu N2, Saderi L3, Puci M3, Del Rio A4, Usai M4, Cossu Al, Martinelli M®, Cocuzza C6

IDEPARTMENT OF MEDICINE,SURGERY AND PHARMACY. UNIVERSITY OF SASSARI, Sassari, Italy
2DEPARTEMENT OF HUMANITIES AND SOCIAL SCIENCES.UNIVERSITY OF SASSARI, Sassari , Italy

3CLINICAL EPIDEMIOLOGY AND MEDICAL STATISTICS UNIT.DEPARTMENT OF MEDICINE, SURGERY AND PHARMACY. UNIVERSITY OF
SASSARI, Sassari , Italy

4BIOMEDICAL SCIENCE,PHD SCHOOL. BIOMEDICAL SCIENCE DEPARTMENT.UNIVERSITY OF SASSARI, Sassari , Italy
SCOPAN ITALIA SPA, Brescia, Italy
SDEPARTMENT OF MEDICINE AND SURGERY.UNIVERSITY OF MILANO-BICOCCA, Monza, Italy

Background/Objectives: Vaginal sel-collection is a convenient and economical method for cervical cancer prevention.New
approaches in HPV screening, as rapid thermal nucleic acids extraction (RTNAE), proper sample storage and transport, could be useful
in reducing cost and time of analyses.The aim of the present study was to evaluate the pre-analytical stability of dry self-collected
samples FLOQSwab®, eluted in eNat® medium (Copan,Italia) for high-risk HPV detection at two different time points: at baseline
and after storage at room temperature for ~1 month. Moreover, to further reduce time and cost of analyses associated with cervical
screening process, the traditional DNA extraction was compared with Rapid Thermal Nucleic Acid Extraction Method (RTNAE) using
a non-alcohol based medium (MSwab®, Copan,ltalia).

Methods: A total of 392 women were enrolled, within the regional LILT (Italian League against Tumor) project. Dry self-collected
FLOQSwabs® samples, were randomly suspended in 2 mL of MSwab® or eNat® media and processed at the Molecular
Epidemiological laboratories of University of Sassari (Sardinia, Italy). The traditional DNA extraction was carried out by an automated
system (Seegene AdvanSureTM E3) and analysed by AnyplexTM II HPV HR (Seegene). Moreover, vaginal samples resuspended in
MSwab® medium, were simultaneously processed by rapid nucleic acids extraction (RTNAE), at 98°C for 5 minutes.

Results: A total of 185 (47.2%) samples were resuspended in eNat® medium, whereas 207 (52.8%) in MSwab® medium. The 17.1%
(67/392) of women reported a positivity for at least one high-risk HPV genotype, with HPV-16, -56, -31, and -58. Diagnostic
agreement was assessed with the Cohen's K between different extraction methods and McNemar test was used to evaluate the
differences in HPV-DNA results at different time points. No substantial differences were observed between the results at different
time points (17.3% (t0) vs 16.8% (t1); McNemar p-value=0.32) and an agreement of 99.5% (p-value<0.0001). Likewise, a total
agreement (100%) was found comparing the HPV-DNA test between traditional and RTNAE extraction (Cohen K=1.0; p<0.0001).

Conclusions: Although the higher sensitivity of the HPV-DNA testing, the accuracy of the analysis is related to the stability of the
swabs during transport and to the elution medium, particularly for vaginal self-collection. The present study confirmed that new
approaches in HPV screening, as rapid thermal nucleic acids extraction (RTNAE), proper sample storage and transport, could be useful
in reducing cost and time of analyses. For this purpose, these preliminary results show as MSwab® and eNAT®, are alternative
non-alcohol-based medium for HPV detection in vaginal self-collected samples.
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Background/Objectives: to explore barriers to cervical cancer prevention and control in Guatemala where cervical cancer is the
second-leading cause of cancer-related deaths among women

Methods: Four focus groups were held with female community leaders (N=43) in three different locations near San Raymundo in
August 2022. Participants, who were primarily teachers, homemakers, midwives and nurses, were recruited by Refuge International, a
non-profit organization with a local board that has maintained three health clinics in Guatemala for 20 years. Focus groups were held at
the Refuge Internatnional Health Clinic, a local school, and a community center. Focus groups were facilitated by expert nursing
faculty from the University of Utah in the U.S. who speak Spanish and have experience leading focus groups. Focus group leaders
received additional assistance from a local translator. Focus group questions assessed the lived experience of participants' knowledge,
practices and attitudes regarding cervical cancer prevention and control. Conversations that were recorded by audiotape concluded
when saturation was reached. Field notes were taken to note significant statements, voice inflections, and agreement or disagreement
among participants. The study team also shared related perceptions following each focus groups. Audiotapes were sent to a University
of Utah-endoresed transcription services and translated into English. A preliminary mattrix of theses was derived from the English
transcriptions.

Results: Focus groups lasted 46 to 75 minutes with an average of 62 minutes. Barriers to receipt of a Pap included not prioritizng
prevention, but rather focusing on more immediate demands or symptoms. Additional barriers related to costs, embarrassment, fear the
procedure will hurt, husbands who don't want other men looking at their wives, rural and indigenous disparities, illiteracy, lack of
knowledge, and limitations of the health care system. Barriers to reciept of the HPV vaccine for daughters at the age of 11 included
fear of harm, specifically infertility, lack of advertising about offerings, and limited availability. Barriers to HPV self-testing included
fear of doing the test incorrecty, and needing someone they trust, such as a local nurse or lay midwife, to demonstrate the correct
method of self-testing for HPV.

Conclusions: Our research indicates that Guatemalan women need more cultuturally-targeted information about cervical cancer
prevention, screening, and treatment. HPV self-testing with a nurse of lay midwife may be an efficient approach to address some of the
reported barriers, such as cost, embarrassment, fear of the procedure, husband reluctance, and limitations of the health care system.
Outreach should focus on remote ares with low-literacy indigenou Mayans.

References: HPV Information Center, 2021
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Background/Objectives: To assess demographic characteristics related to lifetime receipt of a Pap test in Guatemala where cervical
cancer is the second-leading cause of cancer-related dealth among women

Methods: A 30-question survey was administered to Guatemalan female patients at two Refuge International Health Clinics in
suburban San Raymundo and rural Sarstun in August 2021. Participants (N=139) included females age 18 to 65 who were recruited by
a team of Spanish-speaking and indigenous-language-speaking members who also helped participants with low-levels of literacy answer
survey questions. Participants reported demographic characteristics, cervical cancer knowledge, health care access, and self-reported
behaviors. We hypothesized that women with receipt of at least one lifetime Pap test would be married, have more education, be more
literate, identify as Hispanic, and have access to health care. Bivariate analysis and multivariable models examined associates of
outcomes with predictors.

Results: Participants were primarily married (65.7%), spoke Spanish (65.7%), indigenous (58.0%) and lives less than 40 kilometers
from a health clinic (60.1%). Most participants were illiterate (77.6%), however, 60.1% had only a primary or middle school education.
Of the participants, 72% reported that they had received at least one lifetime Pap test, yet only 42.7% knew what a Pap test was, and
only 20.3% knew that HPV causes cervical cancer. Hispanics were more likely than indigenous Mayans (91% vs 71%, p = 0.01),
illiterate were more likely than illiterate persons (83% vs 55%, p = 0.002), and married people were more likely than unmarried people
(84% vs 60%, p = 0.004) to have received of at least one lifetime Pap test. Hispanics were more likely than indigenous Mayans (74%
vs 29%, p < 0.001), illiterate were more likely than illiterate persons (53% vs 23%, p=0.01), and those with at least some formal
education were more likely than those with no formal education (65% vs 36%, p= 0.001) to have correct knowledge of a Pap test.
Higher rates of knowledge of HPV was associated with being Hispanic (32% vs 17%, p = 0.044) and having higher education levels
(42.3% vs 8.3%, p < 0.001). Multivariable models found significantly higher odds of receipt of at least one lifetime Pap test for
married women OR: 10.89 [95% CI OR: 3.18. 37.4] and illiterate women OR: 7.09 [95% CI OR: 1.96, 25.65].

Conclusions: In Guatemala, cervical cancer is the second-leading cause of cancer-related death among women. Our research indicates
that vulnerable populations, who are indigenous, illiterate, lack education, and are not married, were less likely to have received at least
one Pap test in their lifetime. Culturally-targeted interventions are needed to improve cervical cancer prevention and control among
vulnerable populations in Guatemala.

References: HPV Information Center, 2021
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Background/Objectives: In the US, cervical cancer is characterized by inequities with the large burden of adverse outcomes occurring
among racial and ethnic minoritized populations, partially due to low access to screening. Racial and ethnic minoritized adults in the US
are heterogeneous and experience disparate social determinates of health (SDOH) patterns in the context of access to health care. Our
objective was to evaluate associations of SDOH measures with advanced stage at diagnosis among cervical cancer patients to gain
insights into intervenable opportunities to improve screening uptake and cervical cancer care across the continuum.

Methods: We used data from the US National Cancer Database, which captures patients with cancer treated at a Commission on
Cancer (CoC) certified facility, including 70% of cancer cases occurring in the US. Patients between the ages 18 and 89 years
diagnosed between 2004-20019 with stage 0-IV cervical cancer (ICD-O-3 topography codes C530, C531, C538, and C539). Our main
outcome was advanced stage at diagnosis, defined as stage 3 or above. Our main exposures included area-level socioeconomic
measures, specifically % of adults without a high school degree by patient's zip code and median income quartiles within patient's zip
codes. To account for similarities in patients treated at the same facility, we used hierarchical multivariable logistic regression models
clustered by facility ID and estimated adjusted odds ratios with 95% confidence intervals. We stratified our models by race/ethnicity,
[non-Hispanic (NH) White, NH-Black, Hispanic, NH-Asian, NH-American Indian/Alaskan Native, and NH-Pacific Islander], patient's
insurance status (uninsured, Medicare, Medicaid, and private insurance), and cancer care facility type (community, comprehensive
community, academic/research, and integrated network).

Results: Our study population included 156,952 women diagnosed with cervical cancer with 65% NH-White, 16% NH-Black, 0.5%
NH-AI/AN, 0.3% NH-Pacific Islander, 4.0% NH-Asian, and 13.4% Hispanic. One-third of women were diagnosed with stage three or
above cervical cancer, with higher proportions occurring among NH-Black (39%) and NH-PI (40%) women (p<0.001). NH-Black
(46%) and Hispanic (62%) women with cervical cancer were more likely to live in a lower-education area compared to NH-Whites
(20%) (p<0.001). Similarly NH-Black (49%), NH-AI (41%), and Hispanic (33%) cervical cancer patients resided in the lowest income
quartile compared to NH-White (19%) and NH-Asian (12%) (p<0.001). After adjustment for age, calendar year of diagnosis, and
Charlson-comorbidity score, lower area-level education (aOR:1.34; 95 CI: 1.29-1.40) and lower area-level median income (aOR: 1.33;
95% CI: 1.29-1.39) were associated with advanced stage at cervical cancer diagnosis. These associations were consistent across
NH-White, NH-Black, Hispanic, and NH-AI patients. Further, these associations persisted across insurance status and cancer care
facility type (excluding community cancer programs).

Conclusions: Area-level socioeconomic measures, specifically education and household income, are significantly associated with
advanced stage at diagnosis regardless of insurance type and cancer care facility type. Our findings highlight the need for efforts to
improve cervical cancer screening delivery by addressing social determinants of health (including financial and health care access
factors) to improve cervical cancer outcomes across racial groups in the US.
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Background/Objectives: Cervical cancer is the commonest cancer cause of death among women in developing countries. Every year
in India, 122,844 women are diagnosed with cervical cancer, and 67,477 die from the disease. India has a 432.2 million women aged 15
years and older at risk of developing cancer. It is the second most common cancer in women aged 15-44. By seeing this data cervical
cancer has high morbidity and mortality. Many screening programs have been introduced and Papanicolaou (Pap) smear-based
cytological screening programs are common in most of developing countries. Papanicolaou (Pap) smear remains the most available,
feasible, and cost-effective tool for screening of cervix premalignant and malignant lesions. Via the pap smear, several premalignant
lesions of the cervix including cervical dysplasia and inflammatory lesion could be diagnosed in the early stage of the disease. In this
study, we have used Papanicolaou smears as the major tool of screening in JSS Hospital Mysore which serves as a main tertiary care
center for the surrounding sub-urban places.

Methods: Study participants were recruited from the outpatients visiting the Obstetrics and Gynecology department in JSS Hospital
Mysuru from January to June 2022. Samples were collected using Ayer's spatula from non-pregnant, non - menstruating, pre-and
post-menopausal women who present with gynecological complaints. The fixed smears were transported to the pathology laboratory
where it is submerged successively in 80% of alcohol,50%alcohol, and water for one minute. Stained with Hematoxylin Harris solution
for approximately 5 minutes and immersed in water 6 times for 1 second. Dip the preparation in 95% Ethanol 10 dips and then Eosin
dye was added and made to remain on the slide for 2.5 minutes and again the slide was dipped in 95% ethanol 10 dips for 2 changes
followed by 100% Ethanol for 1 minute. Then the slide was placed in Xylene for 2 minutes and mounted with a permanent mounting
medium.

Results: 1143 Papanicolaou smears were collected from the month of January to June 2022. Out of 1143 pap smears, the sample
which was Inadequate for evaluation was around 48 (4.19%). Normal inflammatory smear with no infection was around 960 (83.9%).
Pap smears with bacterial vaginosis cases were reported around 320 (27.9%) and Bacterial vaginosis with reactive changes was around
18 (5.62%). Candidiasis cases reported was around 21 (1.8%) and trichomonas accounted to 30(2.6%). Out of the premalignant
conditions, Atypical Squamous cell of Undetermined Significance (ASCUS) was reported in around 3 (0.26 %) cases. Low-grade
Squamous Intraepithelial Lesion and High-grade Squamous Intraepithelial Lesions constituted about 3 cases each (0.26% each). The
Squamous cell carcinoma of the cervix constituted about 7 cases (0.6%).

Conclusions: From this study, we conclude that conventional pap smears, which has their own limitations such as obscuring factors,
still remains a cost-effective method of screening in most developing countries. It is the most reliable method for rural populations and
for screening on a large scale. It is also useful for early detection for premalignant and malignant lesions on a large scale.

References: 1. Cervical Carcinoma: Oncobiology and Biomarkers Published online 2021doi:10.3390/ijms222212571 2. A rapid DNA
extraction method suitable for human papillomavirus detection - 2014 Apr doi:10.1002/jmv.23882. E-pub 2014 Jan 17. 3.
Epidemiology of cervical cancer with special focus on India - Published online 2015 Apr 16.doi: 10.2147/1JWH.S50001 4. HPV
testing in combination with liquid-based cytology in primary cervical screening -19540162 5. Contributions of Liquid-Based
(Papanicolaou) Cytology and Human Papillomavirus Testing -5865067 6. LBC/HPV: Evaluating Liquid Based Cytology and Human
Papilloma Virus triage cervical screening pilot studies[1].
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Background/Objectives: An international consortium initiated an implementation research project (PRESCRIP-TEC) to study the
feasibility of the WHO strategy for elimination of cervical cancer as a public health problem. The project introduces hrHPV
self-testing as the primary screening approach for cervical cancer. We aim to evaluate the uptake and acceptability of self-collected
specimens for HPV DNA testing.

Methods: The project plans to perform 32,000 hrHPV self-tests among eligible women from vulnerable groups (women in remote
areas, minority groups, factory workers, living with HIV, and sex workers) with limited access to screening services in India,
Bangladesh, Uganda and the Roma minorities in the Slovak Republic. Prior to introduction of the HPV testing, community
mobilisation programmes were implemented. All eligible women at the project sites were invited to participate by specially trained
community health workers and received vaginal swabs (Flogswabs®) for self collection at home. After collection, dried swabs were
prepared for HPV DNA testing (GenXpert® or Cobas® 4800) with 3 ml Mswab® medium (Uganda, Bangladesh, Slovak Republic) or
20 ml Preserveyt® (India). hrHPV positive women were invited for Visual Assessment before Treatment (VAT) in Uganda, see and
treat with Visual Inspection with Acetic acid (VIA) in India and Bangladesh, or Pap smear in Slovak Republic and referred for
treatment if needed.

Results: Screening began in all four project regions between July and October 2021. To date, over 3160 women have been invited to
carry out a self-taken hrHPV test. Preliminary results indicate high acceptance of the concept of HPV self-testing among communities.
Early data suggests a range of 85 - 95% uptake across sites and over 98% performed the self-swab without assistance of a health
worker. Testing results shows large differences in prevalence of hrHPV with low prevalence in Bangladesh (1-2%) and high
prevalence in Uganda and in some high risk groups in India (respectively 21% and 25%). Data from Slovakia are not yet available.

Conclusions: This preliminary analysis shows the feasibility of hrHPV testing in vulnerable groups in four very different
resource-constrained settings. The project will continue testing, analysing the feasibility of implementation, uptake, acceptability, and
costs of the adapted screening strategy. Although costs of testing currently remain high, hrHPV testing can result in effective triaging
of HPV positive women for further assessment and treatment. Offering women a home-based self-sampling may be a more
cost-effective alternative than clinic-based screening in resource constrained settings with a strong community health network.

References: Investigating feasibility of 2021 WHO protocol for cervical cancer screening in underscreened populations: PREvention
and SCReening Innovation Project Toward Elimination of Cervical Cancer (PRESCRIP-TEC) Marat Sultanov, Janine de Zeeuw, Jaap
Koot, Jurjen van der Schans, Jogchum J Beltman, Marlieke de Fouw, Marek Majdan, Martin Rusnak, Naheed Nazrul, Aminur
Rahman, Carolyn Nakisige, Arathi P Rao, Keerthana Prasad, Shyamala Guruvare, Regien Biesma, Marco Versluis, Geertruida H de
Bock, Jelle Stekelenburg. BMC Public Health 2022 Jul 15;22(1):1356
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Background/Objectives: The treatment of cervical cancer patients in Uganda is hampered by late diagnosis due to the unavailability
of timely screening and limited availability of advanced cancer care.1,2 This study evaluated the presentation and clinical management
of cervical cancer patients presenting at the Uganda Cancer Institute (UCI) in Kampala, the tertiary oncology facility in Uganda.

Methods: We retrospectively analysed patient files of all cervical cancer patients presenting to UCI between January 2017 and March
2018. The clinical management of patients with early (FIGO 1A-2A) and advanced (FIGO 2B-4B) stage disease who completed
treatment at UCI was evaluated using the national targets formulated in the Uganda strategic plan for cervical cancer prevention and
control.

Results: Files of 583 patients were included, representing less than 10% of the annual estimated incidence in Uganda. The majority
(86%) of patients presented with advanced stage of disease. More than half of patients (60%) never initiated or interrupted treatment.
The treatment targets for surgery (10%) and palliative care (25%) were achieved for eligible patients at UCI, however, the target for
chemo-radiotherapy (65%) was not met.

Conclusions: In Uganda cervical cancer is frequently diagnosed in advanced stage and the minority of patients reached the tertiary
oncology facility UCI. Less than half of the 