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Note to the Reader

For the present medical research question, only the anatomical gynecologic reproductive
organs are relevant; personal gender affiliation is not. Accordingly, this thesis refrains from
using language with strong social connotations and from non-inclusive language, except
for direct quotations from the literature. Readers are encouraged to apply this purely

medical perspective to these quotations as well.

All citations from (World Health Organization, 2020a) are paraphrased or directly quoted
form the original work. The following is true for all adaptations “This is an adaptation of
an original work “[Global strategy to accelerate the elimination of cervical cancer as a
public health problem]. Geneva: World Health Organization (WHO); [2020]. Licence: CC
BY-NC-SA 3.0 IGO”. This adaptation was not created by WHO. WHO is not responsible

for the content or accuracy of this adaptation. The original edition shall be the binding and

authentic edition” (World Health Organization, 2024a).
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Zusammenfassung

Einleitung: Die WHO (World Health Organization) hat 2018 das Ziel formuliert, das
Zervixkarzinom weltweit zu eliminieren. Da ca. 99% aller Zervixkarzinome durch
Infektionen mit HPV (Humanen Papillomaviren) ausgelost werden, wirkt der HPV-
Impfstoff Gardasil®9 priventiv gegen bis zu 90% aller HPV-assoziierten Karzinome. Um
das Ziel der WHO zu erreichen, ist eines der drei festgelegten Subziele eine 90%
Durchimpfungsrate aller weiblichen Personen bis zum 15. Lebensjahr, die bis 2030 erfiillt
werden miissen. Der dsterreichische Impfplan empfiehlt Gardasil®9 ab dem vollendenden
9. Lebensjahr fiir alle Geschlechter. Jedoch wird die HPV-Impfquote (2 Dosen) der 14-
Jihrigen in Osterreich im Jahr 2022 auf lediglich ca. 53% geschitzt. Daten zur
Geschlechterverteilung der HPV-geimpften Bevolkerung liegen nicht vor. Die (min.)
Durchimpfungsrate (insgesamt und pro Geschlecht) in einer Stichprobe von Schiiler*innen
eines Grazer Gymnasiums wurde erhoben, sowie der Einfluss einer gezielten Aufklirung
iiber HPV auf die Impfbereitschaft von Schiiler*innen mit negativem oder unklaren

Impfstatus analysiert.

Methodik: Im Juni 2021 wurde eine prospektive Fragebogenstudie an einem Grazer
Gymnasium durchgefiihrt. 135 Einverstindniserklarungen wurden an die Intention-to-treat-
Population ausgeteilt. Schiiler*innen mit elterlich unterschriebener Einverstdndniserkldrung
fiillten einen Fragebogen zu ihrem HPV-Impfstatus, ihrem HPV-Wissen und ihrer
Imptbereitschaft aus. Dann wurde eine gezielte Aufkldrung zu HPV und der HPV-Impfung
durchgefiihrt. Danach fiillten die Schiiler*innen einen zweiten Fragebogen aus. Die
Inklusionskriterien beinhalteten eine elterlich unterzeichnete Einverstdndniserkldrung und

Alter zwischen 12 und 14 Jahren. Die Daten wurden mit deskriptiver Statistik ausgewertet.

Ergebnisse: 55/135 (41%) Schiiler*innen aus der Intention-to-treat Population brachten
unterschriebene Einverstdndniserkldrungen und 54 Schiiler*innen wurden letztendlich
inkludiert. 38/54 (70%) Schiiler*innen waren immunisiert, was in der gesamten Intention-
to-treat-Population eine minimale Durchimpfungsrate von 28% (38/135) ergibt. 3
Schiiler*innen (6%) hatten zum Zeitpunkt der Studie eine Dosis erhalten. 77% (26/34) aller
weiblichen Schiiler*innen gaben an geimpft zu sein, 85,3% (29/34) erhielten zumindest die

1. Dosis.
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Zu Beginn der Studie waren 18 Schiiler*innen (33%) tiber HPV, und 27 Schiiler*innen
(50%) tiber die HPV - Impfung informiert. Nach der Aufklarungsstunde wussten 54 Kinder
(100%) tiber HPV und 53 Kinder (98%) tiber die HPV-Impfung Bescheid.

Vor der Aufkldrung waren 10/13 (77%) Schiiler*innen mit negativem oder unklaren
Impfstatus bereit, sich in einem Catch-Up Impfprogramm impfen zu lassen. Nach der

Auftklarung erhohte sich diese Zahl auf 11/13 (85%) Schiiler*innen.

Zusammenfassung: In der untersuchten Kohorte war nach gezielter Aufkldrung eine
zusdtzliche Schiiler*in dazu bereit sich impfen zu lassen. Die Ergebnisse der Studie erlauben
keine schliissigen und eindeutigen Empfehlungen dariiber, ob gezielte Aufklarung die HPV-
Imptbereitschaft erhohen kann. Jedoch fiihrte gezielte Aufklarung in dieser Studie zu einem
Zuwachs an Schiiler*innen mit Wissen beziiglich der Primirpridvention von HPV-
assoziierten Malignomen. Folglich konnte Aufkldrung zu einer Steigerung des Wissens in
Bezug auf HPV und die HPV-Impfung fiihren; ein indirekter Effekt, der langfristig zu einer
Erhohung der HPV-Impfbereitschaft fiihren konnte, ist moglich. Des Weiteren ist es nicht
moglich, Aussagen iiber die tatsdchliche Durchimpfungsrate der Intention-to-treat
Population (n=135) zu treffen, da wir nur die Durchimpfungsrate der Per-Protocol

Population (n=54) kennen.

Um weitere Aussagen iiber die untersuchten Themen treffen zu kdnnen, sind weitere Studien
mit groferen Stichproben aus multiplen Schulen in unterschiedlichen Settings,
Randomisierung in Interventions- und Kontrollgruppen und eine Analyse des

demographischen Hintergrunds notwendig.
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Abstract

Background: In 2018, the WHO (World Health Organization) called for the elimination of
cervical cancer. About 99% of cervical carcinomas are caused by HPV (human
papillomavirus) infection and the nonavalent vaccine Gardasil®9 is thought to prevent up to
90% of HPV-associated carcinomas. To reach the WHO’s goal, a 90% vaccination coverage
of all females by age 15 is one of the measures required to be taken until 2030. The Austrian
Vaccination Plan recommends the 9-valent HPV vaccine to all genders starting from the age
of 9. However, in Austria, in 2022 the HPV vaccination coverage (both doses) is estimated
to be approximately 53% for children aged 14. No data on gender distribution amongst the
vaccinated population exists. Therefore, this study investigated the (minimal) vaccination
coverage (total and per gender) in a predefined sample group of high school students in Graz.
Furthermore, it aimed to explore if targeted education on HPV can improve the willingness

to receive the vaccine amongst students with a negative or uncertain vaccination status.

Material & Methods: In June 2021, we conducted a prospective questionnaire-based study
in a high school in Graz. 135 consent forms were handed out to the intention-to-treat
population. Students with parentally signed consent forms filled out a questionnaire
concerning their HPV immunization status, HPV knowledge and willingness to get
vaccinated. Then we conducted a targeted education class about HPV and HPV vaccination.
Successively, they filled out a second, similar, questionnaire. Inclusion criteria were a
parentally signed consent form and age between 12 — 14 years. The questionnaire data was

analyzed via descriptive statistics.

Results: 55/135 students from the intention-to-treat population (41%) handed in signed
consent forms. 54 students (40%) were included. 38/54 students (70%) were vaccinated,
which leads to a minimal vaccination coverage (full immunization with two doses) within
the overall intention-to-treat population of 28% (38/135 students). 3 students (6%) had
received one dose by the time of the study. 77% (26/34) of all female students were
vaccinated, 85% (29/34) received the | dose.
Before receiving targeted education, knowledge about HPV and the HPV vaccine was
reported by 18 (33%) and 27 students (50%), respectively. After the educational class, 54
(100%) students knew about HPV and 53 (98.15%) knew what the HPV vaccine was.

Before the educational class, 10/13 (77%) students with a negative or uncertain

immunization status, would choose to get vaccinated in a cost-reduced vaccination program.

VIII



After being educated, 11/13 (85%) students would get vaccinated.

Conclusion: In our cohort, only one of 13 unvaccinated or uncertain whether vaccinated
students was willing to get vaccinated after targeted education. Our results do not permit
conclusive recommendations on whether targeted education can raise HPV vaccination
intention. However, targeted education did lead to an increase in the number of students with
knowledge regarding primary prevention of HPV-associated cancers. Therefore, education
may increase knowledge regarding HPV and the vaccine, which might possibly have an
indirect effect and lead to increased HPV vaccination intention in the long run. Furthermore,
as we only know the rate of vaccination of the study participants (n=54), we cannot state the
actual vaccination rate within the group that was intended to be investigated (n=135).

Further studies with larger sample sizes, in multiple schools from diverse settings,
randomization into interventional and control groups and analysis of demographic

background data would be necessary to answer these questions more conclusively.
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1 Introduction

1.1 Human Papillomavirus (HPV)

The Papillomavirus is part of the Papovavirus - group (Agaimy et al., 2019; Lax et al., 2019).
It is exceptional for being the only virus in this family with a double-strand DNA, an
icosahedral, non-enveloped capsid and a virion (JARC Working Group on the Evaluation of
Carcinogenic Risks to Humans., 2007; Stanley, 2010; Agaimy et al., 2019; Lax et al., 2019).
HPYV is epitheliotropic and causes species-specific infection of mucosal and cutaneous
tissues (IARC Working Group on the Evaluation of Carcinogenic Risks to Humans., 2007;
Agaimy et al., 2019; Lax et al., 2019) in higher vertebrates (IARC Working Group on the
Evaluation of Carcinogenic Risks to Humans., 2007). Types differ from each other by their
DNA sequence (particularly the E6-, E7- and L1-sequence) (Agaimy ef al., 2019; Lax et al.,
2019). Papillomaviruses causes papillomas (due to typical epithelial proliferation) that carry
the potential to transform into malignancies (ibid.).
At least 100 human papillomavirus (HPV) types are known to exist (IARC Working Group
on the Evaluation of Carcinogenic Risks to Humans., 2007; Agaimy et al., 2019; Lax et al.,
2019). Three groups can be distinguished:
- The mucocutaneous group, affecting skin and oral mucosa
- The epidermodysplasia verruciformis group
- The anogenital group (Agaimy et al., 2019; Lax et al., 2019).
More than 40 HPV types belong to the anogenital group (Agaimy et al., 2019; Lax et al.,
2019). There are three oncogenic risk groups are distinguished in the anogenital group:
- low-risk HPV types: 6, 11, 42, 43, 44, 53
- intermediate-risk HPV types: 31, 33, 35, 39, 51, 52, 59, 68 (less often detected in
invasive cervical cancer)
- high-risk HPV types: especially 16 and 18, but also 45, 56, 58; (high risk types are
most commonly detected in invasive squamous cell carcinoma (Agaimy et al., 2019;
Lax et al., 2019).
The International Agency for Research on Cancer (IARC) classifies the HPV high-risk types
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58 and 59 as carcinogenic (RKI - RKI-Ratgeber -
Humane Papillomviren, 2018) for the cervix (RKI - RKI-Ratgeber - Humane Papillomviren,
2018; IARC, 2023, 2024g).

The majority of females will obtain a high-risk HPV infection throughout the course of life,
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but as most infections resolve spontaneously within 1-2 years, only few females will develop
a malignant disease (Ganzenmiiller and Iftner, 2020; Suerbaum et al., 2020). Viral
persistence occurs only in small share of infections; however, viral persistence may result in
the development of dysplasia up until cancer (ibid.).

A study analyzed a cohort of female college students over a follow-up period of 5 years and
found that 80% of participants showed HPV infection at some point (Winer et al., 2003a;
Kurman, Ellenson and Ronnett, 2019, pp. 253-254). Most HPV infections are of transient
nature and become latent or resolve 1-2 years after being detected (Burchell et al., 2006;
Schiffman et al., 2011a; Moscicki et al., 2012; Kurman, Ellenson and Ronnett, 2019, p. 254).
After a persistence of 36 months, the potential for the infection to undergo clearance in the
future is substantially reduced (Schiffman et al., 2007; Kurman, Ellenson and Ronnett, 2019,
p. 254). However, the longer the duration of persistence of an infection, the higher the
probability for developing a high-grade precursor lesion (Schiffman et al., 2007; Elfgren et
al., 2017; Moscicki et al., 2012; Kurman, Ellenson and Ronnett, 2019, p. 254). Persistence
of HPV infections for >2 years occurs in about 10% (Kurman, Ellenson and Ronnett, 2019).
Consequently, high-risk type HPV infections with persistence >2 years represent the greatest
risk for females; these HPV infections might advance “to a high-grade cer-vical [sic] cancer
precursor or even an invasive cervical cancer” (Kurman, Ellenson and Ronnett, 2019, p.

254).

1.1.1 Mechanisms of Malignant Transformation

Two proteins, E6 and E7 (with a transforming and growth-stimulating effect) are built by
high-risk HPV types (for example by type 16 and type 18) (Agaimy et al., 2019; Lax et al.,
2019). This distinguishes these types from low-risk HPV types (ibid.). E6 and E7
complement each other and build necessary components for malignant transformation (in
cell cultures) (ibid.). Adhesive processes occur between E6 and p53 and between E7 and
distinctive cell cycle proteins, such as retinoblastoma protein (ibid.). These interactions
cause cellular dysfunction (ibid.). Therefore, p53 does not mutate, but is deactivated in
cervical neoplasia (ibid.). Lastly, by inhibiting the expression of E6 and E7, malignant
transformation can also be inhibited (Agaimy et al., 2019; Lax et al., 2019). The incubation
period for HPV infection spans from a few weeks to months (ibid.). HPV infections mostly

occur in the proliferatively active epithelial region of the transformation zone (ibid.). HPV
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virions first interact with basal cells or immature metaplastic epithelium, which results in
either productive or non-productive infection (ibid.):

- non-productive infection: HPV-DNA is in the infected cell’s nucleus in its episomal
form (ibid.).

- productive infections: virus synthesis and cellular DNA synthesis occur separately
(Agaimy et al., 2019; Lax et al., 2019). Koilocytes and dyskeratocytes (two
cytopathogenic effects caused by infection with HPV) develop as a result of the
extensive proliferation of proteins and HPV-DNA in epithelial intermediate and
surface cells (ibid.).

Subsequently, the viral DNA is integrated into the chromosomal DNA which is
histologically visible as a precancerous lesion (Agaimy et al., 2019; Lax et al., 2019). No

histological changes are seen in latent epithelial HPV infection (ibid.).

1.2  Transmission of HPV

HPV is transmitted through direct contact from skin to skin (Kaufmann, Costa and Scharl,
2013; Scharl and Gohring, 2013a; Petca, Borislavschi, M. Zvanca, et al., 2020) or skin to
mucosal tissue (Petca, Borislavschi, M. Zvanca, et al., 2020, p. 2) with sexual intercourse
being the main mechanism in horizontally transmitting anogenital HPV (IARC Working
Group on the Evaluation of Carcinogenic Risks to Humans., 2007). Transmission through
sexual activity has been documented most, nevertheless studies gave rise to the assumption
of non-sexual transmission routes (Petca, Borislavschi, M. Zvanca, et al., 2020).

Since HPV (pseudotype HPV type 16 and bovine papillomavirus type 1) has shown
resistance against desiccation (Roden, Lowy and Schiller, 1997), transmission through
fomites might be possible as well (Roden, Lowy and Schiller, 1997; Kaufmann, Costa and
Scharl, 2013; Scharl and Gohring, 2013a). Moreover, vertical transmission from birthing
person to child and self-inoculation are possible transmission modes (Petca, Borislavschi,
M. Zvanca, et al., 2020). Waterborne HPV transmission is still a topic to be investigated

(Ding et al., 2011; La Rosa, 2016a, 2016b; Petca, Borislavschi, M. Zvanca, et al., 2020).

1.2.1 Sexual Transmission




Sexual intercourse involving interaction with infected vulvar, vaginal, cervical, anal or
penile epithelial tissue is the main horizontal transmission route of anogenital HPV (IARC
Working Group on the Evaluation of Carcinogenic Risks to Humans., 2007). Infection of
the basal cells can occur through microabrasions in the epithelial tissue (Agaimy et al., 2019;
Lax et al., 2019). Thus, the virus replicates and is released again (IARC Working Group on
the Evaluation of Carcinogenic Risks to Humans., 2007; Agaimy et al., 2019; Lax et al.,
2019). However, as explored in a study on female homosexual intercourse and HPV-
associated lesions, the data suggests that penetrative sexual activity with an HPV-infected
penis entering the vagina is not required (Marrazzo et al., 2001; IARC Working Group on
the Evaluation of Carcinogenic Risks to Humans., 2007). Consequently HPV-related lesions
were found in female subjects who have only engaged sexually with others females
(Marrazzo et al., 2001).

Furthermore, the main transmission route for HPV-related head and neck cancers is oral
sexual contact with oral sex being described (in a review by Tumban) as oral-anogenital
(anal, vaginal, penile) interaction (Tumban, 2019). Moreover, activities as simple as open-
mouthed kissing seem to be possible HPV transmission modes (D’Souza ef al., 2009; Fu et
al., 2015; Tumban, 2019). As a result, a higher number of open-mouth kissing partners
(D’Souza et al., 2009; Fu et al., 2015; Tumban, 2019) or oral sex partners (D’Souza et al.,
2009) increased the probability of HPV detection/infection (D’Souza et al., 2009; Fu et al.,
2015). However, Fu et al. did not find a significant connection between “lifetime number of

oral sex partners and oral HPV” (Fu et al., 2015, p. 7).

1.2.2 Nonsexual Horizontal Transmission

HPV is also transmitted horizontally through non-sexual skin contact, mouth, fingers and
fomites (Petca, Borislavschi, M. Zvanca, et al., 2020). Studies investigated that HPV
maintains around 30% (31% of infectious units of in-vitro generated pseudotype HPV type
16 and 34% of infectious units of purified wart-derived bovine papillomavirus type 1) of its
contagiousness after 7 days of room temperature desiccation (Roden, Lowy and Schiller,
1997; Casalegno et al., 2012a; Petca, Borislavschi, M. Zvanca, et al., 2020). This becomes
a relevant matter as, for example, gynecological equipment can cause HPV transmission
(Petca, Borislavschi, M. Zvanca, et al., 2020). In a study which tested various gynecological

tools and objects in the gynecological environment for HPV, 18% of samples were tested
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positive, with the colposcope having the highest contamination risk (Gallay ef al., 2015a).

Similarly a study conducted from 1988 to 1989 found that within the investigated virginal
group, 51% showed signs of colposcopic HPV infection (Tay, Ho and Lim-Tan, 1990; Liu,
Rashid and Nyitray, 2016a). Out of the virginal, HPV-infected cases, 86% cases were HPV
positive (Tay, Ho and Lim-Tan, 1990). In conclusion, the study proposed not to conceive
HPV as a solely sexually transmitted disease, but rather an ubiquitous matter (Tay, Ho and
Lim-Tan, 1990). Symptoms of HPV infection in the investigated virginal group were either
microwarts, condylomata acuminata or subclinical infection (Tay, Ho and Lim-Tan, 1990;
Liu, Rashid and Nyitray, 2016a), however the study did not explore non-vaginopenetrative
sexual contact as a possible infection route for virgins (Frega et al., 2003; Winer et al.,

2003b).

1.2.3 Vertical Transmission sub partu

HPV can be vertically transmitted from mother to infant during delivery (Fredericks et al.,
1993; Puranen et al., 1996; Smith et al., 2010). However, Smith et al. found in a study in
2004 that the probability of HPV infection in infants was low compared to the relatively high
infection rate in their mothers” cervix (Smith ez al., 2004). In a study by Smith et al., 30% of
people who gave birth were tested positive for HPV-DNA, whereas HPV-DNA was detected
in only 1.5% of their newborn babies; HPV samples were drawn from genital and oral
regions as well as from cord blood (Smith ef al., 2010). In contrast, another study found that
HPV transmission rate from HPV-positive females to their vaginally born neonates’
oropharyngeal epithelium was 30% (Tenti et al., 1999, p. 475)(Tenti et al., 1999). Still, the
authors stated, that HPV-positive babies should be seen as “contaminated rather than
infected” (Tenti et al., 1999, p. 475), as virus elimination has been observed months after
birth (ibid.).

In contrast, Cason et al. studied whether newborns contaminated with HPV types 16 and 18
at birth were still contaminated at 6 months (Cason et al., 1995). Of 61 pregnant people 69%
were HPV 16 and 21% HPV 18 positive (ibid.). 24 hours after delivery, transmission rates
to the newborn were around 73% (ibid.). After 6 weeks 80% of the babies positive at birth
were still contaminated with HPV-DNA (ibid.). At 6 months, HPV type 16 DNA was found
in 83% of the babies, however HPV type 18 DNA was detected in only 20% of cases (Cason
et al., 1995).




1.2.4 Waterborne Transmission

HPV has been detected in water environments but HPV transmission through water has
never been confirmed (Petca, Borislavschi, M. Zvanca, et al., 2020). HPV types 16, 18 and
53 were detected in wastewater sludge in 2013 by Bibby and Peccia (Bibby and Peccia,
2013a, 2013b; Petca, Borislavschi, M. Zvanca, et al., 2020).

The foundation for the non-sexual HPV transmission hypothesis (La Rosa, 2016a; Petca,
Borislavschi, M. Zvanca, ef al., 2020) stems from 2011 when Ding et al. reported that HPV
capsids in various reconstitutions were still contagious for a minimum of seven days after
being exposed to wet surroundings (Ding ef al., 2011; La Rosa, 2016b; Petca, Borislavschi,
M. Zvanca, et al., 2020).

1.3 Risk Factors for HPV Infection

A study on risk factors for anogenital HPV infection found that in a male population current
smoking, in comparison to lifelong smoking abstinence, is related to a positive result for any
HPV type as well as for an oncogenic HPV type (Nielson et al., 2007). The association
between detection of any HPV type (and oncogenic as well as non-oncogenic HPV types)
and smoking 10 or more cigarettes daily was even stronger (Nielson et al, 2007).
Furthermore, an association was found between sexual behavior variables and positive HPV
testing in the investigated male population (ibid.):
“Factors statistically significantly associated with any HPV infection were increasing
lifetime number of female sex partners, number of female sex partners during the
past 3 months, and increased frequency of intercourse during the past month and
during the past 3 months.” (Nielson et al., 2007, p. 1140)
The same factors were associated with the detection of oncogenic HPV types. Additionally,
the use of condoms during half of all sexual contacts is related to a lower probability of HPV
detection (Nielson et al., 2007).The presence of genital warts is associated with oncogenic
as well as any HPV type (ibid.). History of intercourse with a female partner with a
pathological PAP smear was also associated with detection of oncogenic HPV in men

(Nielson et al., 2007).
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Castellsagué et al. (2002), using data from IARC studies found that male circumcision is
related to a lower risk of penile HPV-infection (Castellsagué et al., 2002). Furthermore,
females in monogamous relationships with male circumcised partners with a history of
several sex partners (>6), had a decreased risk of cervical cancer compared to females whose
partners were not circumcised (Castellsagué et al., 2002).

A meta-analysis/ systematic review looked at risk factors for oral HPV infection (Shigeishi
and Sugiyama, 2016). A significant association (p < 0.0001) was observed between oral
HPYV infection and oral sex (Shigeishi and Sugiyama, 2016). Moreover, smoking is a further
risk factor for oral HPV infection (p = 0.0024) (Shigeishi and Sugiyama, 2016).
Additionally, that relation was significant in females (p = 0.0058) (Cook et al., 2014;
Shigeishi and Sugiyama, 2016).

Tobacco exposure was found to cause an increase in the production of proinflammatory
cytokines as well as lower anti-inflammatory cytokine levels (Arnson, Shoenfeld and
Amital, 2010; Kreimer et al., 2013), which might lead to a higher probability of HPV
infection and persistence, especially in the oral cavity where direct interaction between oral
epithelium and tobacco carcinogens takes place (Kreimer et al., 2013).

In females, oral contraception, smoking, rising cumulative number of sexual partners and
having a male sex partner, especially one known for a period shorter than 8 months before
intercourse and their number of previous sexual partners, were significantly predictive
factors for HPV infection (Winer et al., 2003b). Contraception with male condoms in new
sexual relationships did not show protection (ibid.). The study reported that although genital
HPV infection in virginal females was rare, nonpenetrative sexual intercourse was correlated

with higher infection risks in virgins (Winer et al., 2003b).

It remains unclear which factors influence viral persistence and elimination subsequent to
anogenital HPV infection (Agaimy et al., 2019; Lax et al., 2019). However, HPV type and
immunological factors, such as a smoking habit, malnutrition and HIV infection with

immunodeficiency seem to play a role (ibid.).

1.4 HPV-associated Diseases

HPV causes various benign and malignant diseases at numerous sites (Ganzenmiiller and

Iftner, 2020; Suerbaum ef al., 2020). HPV-induced tumors are grouped into tumors affecting
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the skin, the anogenital mucosa and the non-genital mucosa, predominantly the
oropharyngeal and laryngeal mucosa (ibid.).

Infection with HPV can lead to different symptoms at the affected locations. Tumorous
lesions such as skin warts, epidermodysplasia verruciformis (Ganzenmiiller and Iftner, 2020;
Suerbaum et al., 2020) and oral benign epithelial lesions such as Morbus Heck (focal
epithelial hyperplasia), oral condylomata, warts and (a large share of) papillomas belong to
the group of HPV-induced diseases (Agaimy et al., 2019; Agaimy, Noske and Baumbhoer,
2019). Recurrent respiratory papillomatosis, HPV-positive head and neck cancers
(especially of the oropharyngeal region) and anogenital condylomata acuminata are also
caused by HPV (Ganzenmiiller and Iftner, 2020; Suerbaum et al., 2020). Most importantly,
HPV can lead to cervical, penile, vulvar, vaginal as well as anal intraepithelial neoplasias
(CIN, PIN, VIN, etc.) as well as to cancer of the mentioned organs (Ganzenmiiller and Iftner,

2020; Suerbaum et al., 2020).

1.5 HPV-associated Lesions in all Genders

1.5.1 Skin: Benign Lesions

1.5.1.1 Skin: Skin Warts

Skin warts are benign lesions induced by specific HPV types such as HPV 1, HPV 2 and
HPV 3 (Ganzenmiiller and Iftner, 2020; Suerbaum et al., 2020):

- Verrucae vulgares are common and occur after an incubation period of two to four
months (ibid.). They affect mostly hands and feet. Most of these lesions regress
spontaneously (ibid.). The facial area (e.g. eyelid) can also be affected by filiform
verrucae vulgares (ibid.). Pringle suggested that verrucae vulgares were mainly
associated with HPV 2 and HPV 4 and were mostly found on childrens” hands and
fingers (Pringle, 2014).

- Verrucae planae juveniles, another type of HPV-induced warts, are found on facial
areas such as the forehead and the perioral region, but also on the legs and arms
(Ganzenmiiller and Iftner, 2020; Suerbaum ef al., 2020).

- Plantar warts are observed on the soles of the feet and are extremely prone to relapse
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(Ganzenmiiller and Iftner, 2020; Suerbaum et al., 2020).

1.5.2 Skin: In-situ Carcinoma

1.5.2.1 Bowen'’s Disease

Bowen'’s disease describes a carcinoma/carcinoma in situ, located in the epidermis that
occurs as a red, squamous, flat, sharply limited and partly keratotic lesion on the extremities
and the trunk (Terhorst, 2019; Terhorst-Molawi, 2019). The disease predominantly affects
people over the age of 40 (ibid.). Dyskeratotic, atypical cells, that are frequently associated
with HPV, are found in the disorganized epidermal layer (ibid.). Bowen’s disease can

transform to Bowen's carcinoma (ibid.).

1.5.3 Oral Cavity: Benign Epithelial Lesions

Morbus Heck (focal epithelial hyperplasia), enoral warts, condyloma and a big share of
papillomas belong to the group of mucocutaneous wart diseases caused by HPV (Agaimy et
al., 2019; Agaimy, Noske and Baumhoer, 2019). The mentioned lesions are predominantly
caused by the genital HPV types 6 and 11 and the main transmission mode is through smear
infection and sex (ibid.). Oral HPV lesions are located predominantly on the tongue and

palate but can arise anywhere in the oral cavity (ibid.).

1.53.1 Oral Cavity: Verruca Vulgaris

Although verruca vulgaris is often found on children’s hands and fingers, it is rarely
observed in the oral cavity (Pringle, 2014). However, oral verrucae vulgaris show clinical
and microscopical similarities to the common skin wart and the main transmission route is
through autoinoculation of the fingers to the oral cavity (Pringle, 2014). Testi et al stated
that HPV types 2 and 57 were detected in enoral warts (Testi et al., 2016). However, Betz
(2019) and Pringle (2014) listed HPV types 2 and 4 to be associated with oral verruca
vulgaris (Pringle, 2014; Betz, 2019a). They are generally located on the tongue, hard palate,
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gingiva or labial mucosa (Testi et al., 2016).

1.53.2 Oral Cavity: Squamous Cell Papilloma

Syrjénen recorded oral squamous cell papilloma (SCP) to the list of benign HPV lesions
(Syrjénen, 2018a). Both, SCP and condyloma accuminata (CA) are linked to HPV types 6
and 11 (Betz, 2019a). Syrjénen describes SCP as the most frequent benign tumor located in
the oral epithelium (Syrjénen, 2018b). SCPs are most observed in children and have a second
peak in the fourth and fifth life decade (Syrjdnen, 2018a). Moreover, acrodermatitis
enteropatica, nevus unius lateralis, Down syndrome, focal dermal hypoplasia syndrome,
Costello syndrome and Cowden syndrome are linked to the occurrence of multiple oral

papillomas (Syrjanen, 2018a).

1.53.3 Oral Cavity: Condyloma Accuminata

Condyloma acuminatum (CA) is usually seen as a venereal disease of the anogenital skin
and mucosa (Syrjdnen, 2003). Syrjdnen reported that oral CA, apart from oral sexual
transmission, can be caused via autoinoculation with fomites (Betz, 2019b; Syrjdnen, 2003;
Eversole et al., 1987a). Moreover, maternal transmission can lead to oral CA (Syrjénen,
2003). CA is most frequently observed in adults, reaching a peak incidence during the third
and fourth life decade (Eversole et al., 1987b; Zunt and Tomich, 1989; Panici et al., 1992;
Betz, 2019b).

1.53.4 Oral Cavity: Multifocal Epithelial Hyperplasia

Multifocal epithelial hyperplasia (MEH), also known as focal epithelial hyperplasia (FEH)
or Heck's disease, is an uncommon, benign disease of the oral cavity (Bendtsen et al., 2021;
Sethi et al., 2022). MEH/FEH is caused by infection with HPV types 13, 32 or both (Pfister
et al., 1983; De Villiers et al., 1986; Beaudenon et al., 1987; Chang et al., 1991; Borborema-
Santos et al., 2006; Kumaraswamy and Vidhya, 2011; Bendtsen et al., 2021; Sethi et al.,
2022), however other HPV types like HPV 6, 11, 16, 18, 31, 39, 40, 51, 52, 55, 58, 66, 68,
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69, 71 and 74 were also found to be causing or co-causing agents for these lesions (Gonzalez
et al., 2005; Khanal et al., 2015; Bozca, Ozbudak and Alpsoy, 2020; Bendtsen et al., 2021;
Jiménez Aguilar ef al., 2023a, 2023b). Moreover, Bendtsen et al. reported a case of a 56-
year-old female with a FEH lesion caused by HPV 90 infection (Bendtsen et al., 2021).
Nowadays, cases of FEH are seen across the globe (Sethi et al., 2022), however initially
cases of the disease were seen among Inuit, some African populations and Native Americans
(Witkop and Niswander, 1965; Jarvis and Gorlin, 1972; Sethi et al., 2022). FEH has been
proposed to be linked to ethnicity (Orfanos, Strunk and Gartmann, 1974; Ax¢ll,
Hammarstrom and Larsson, 1981) (Praetorius-Clausen, 1972; Sethi et al., 2022) and genetics
(Sethi et al., 2022). In 2004, Garcia-Corona et al. found, that 19 (86%) out of 22 patients,
who were histologically and clinically diagnosed with FEH, were positive for human
leukocyte antigen DR4 (Garcia-Corona et al., 2004; Garcia and Espinosa, 2011; Akoglu et
al., 2015; Bendtsen et al., 2021; Sethi et al., 2022).

FEH appear as multiple lesions ranging from 0.2 to 3 cm (Ledesma-Montes and Mendez-
Mendoza, 2017). These oral lesions present as soft nodular or papular, white to mucosa-
colored elevations (Nartey, Newman and Nyako, 2003; Ledesma-Montes et al., 2005; Said
et al., 2013; Syrjanen, 2018b; Bozca, Ozbudak and Alpsoy, 2020; Bendtsen et al., 2021)
(Agnew, Alexander and Prabhu, 2017; Bendtsen et al., 2021).

1.5.4 Aerodigestive Tract: Benign Lesions: Laryngeal
Papillomas/Papillomatosis

Laryngeal papillomas/papillomatosis are caused by HPV types 6 and 11 (Franzen and
Coordes, 2022; Giirkov, 2022). Lesions may either present solitary (in the vocal fold area)
or primarily multiple (supra/subglottic occurrence, up into the tracheobronchial tree is
possible) (ibid.). They are primarily benign lesions with a potential for malign
transformation (ibid.). Although the pathogenesis is similar, an adult and a juvenile form
need to be distinguished (Franzen and Coordes, 2022). A distinction is necessary due to the
clinical and prognostic differences between the two entities (ibid.).

The juvenile form presents before the age of 5 (Franzen and Coordes, 2022; Giirkov, 2022),
lesions may be recurrent until adulthood (Giirkov, 2022). They mostly present as multiple,
multilocular lesions and are not keratinized (Franzen and Coordes, 2022; Giirkov, 2022).

Papillomas occurring during childhood rarely transform into cancer (Franzen and Coordes,
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2022). However, malignant transformation is possible, especially in papillomas caused by
HPV type 11 (ibid.).

Adult laryngeal papillomas appear as solitary, keratinized lesions in the vocal fold region,
findings range from different stages of dysplastic changes up to carcinoma in situ (Franzen
and Coordes, 2022, p. 230; Giirkov, 2022). Franzen and Coordes describe the adult form as
a facultative precancerous lesion, with a malign transformation rate of 20% (Franzen and

Coordes, 2022, p. 230).

1.5.5 Head and Neck: Malignant Epithelial Lesions

1.5.5.1 HPV-associated Head and Neck Carcinoma

Head and neck cancer include epithelial malignant neoplasias in the upper aerodigestive
tract, more specifically in the nasal cavity, paranasal sinuses, oral cavity, larynx and pharynx
(Mourad et al., 2017). These lesions are typically detected in elderly patients and are
associated with alcohol and tobacco consumption (Blot et al., 1988; Global Burden of
Disease Cancer Collaboration, 2017; Mourad et al., 2017; Chow, 2020). Partly because
tobacco consumption is declining, head and neck cancers are gradually decreasing globally
(Global Burden of Disease Cancer Collaboration, 2017; Mourad et al., 2017; Chow, 2020;
Nogues et al., 2021; Surveillance Research Program, National Cancer Institute, 2024). A
review by Sturgis and Cinciripini from 2007 concludes that the incidence of squamous cell
carcinoma of the head and neck decreased in the past two decades (point of view: 2007),
which is largely attributable to a decrease of tobacco habit prevalence starting 4 decades ago
(Sturgis and Cinciripini, 2007).

Conversely, in the past decades, the OPSCC reappeared due to infection with HPV (Van
Dyne et al., 2018; Nogues et al., 2021) and as data of the Centers of Disease Control and
Prevention, which “analyzed data from population-based cancer registries that participate in
the CDC’s National Program of Cancer Registries and the National Cancer Institute’s
Surveillance, Epidemiology, and End Results program” (Van Dyne et al., 2018, p. 918),
found, it superseded cervical cancer as the leading cause of HPV-associated cancer in the
United States in 2015 (Sturgis and Cinciripini, 2007; Van Dyne et al., 2018; Nogues et al.,
2021). Chaturvedi et al., using data from the Cancer Incidence in Five Continents database

(Chaturvedi et al., 2013 using data from; International Agency for Research on Cancer,
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2010), found that between 1983 to 2002 the incidence of oropharyngeal carcinoma rose
significantly (in several countries worldwide), particularly affecting people in several
developed countries (using United Nations definitions for development (De Martel et al.,
2012; Chaturvedi et al., 2013)) “and at younger ages” (Chaturvedi et al., 2013, p. 4550), the
“results underscore a potential role for HPV infection on increasing OPC incidence,
particularly among men” (Chaturvedi et al, 2013, p. 4550) (De Martel et al., 2012;
Chaturvedi et al., 2013 using data from; International Agency for Research on Cancer,
2010).

HPYV has been linked to three cancer locations in the head and neck: the oropharynx and, to
a way lesser degree, to the larynx and the oral cavity (de Martel et al., 2017 using data from;
Plummer et al., 2016; Ferlay et al., 2012; Forman D et al., 2014; UNDP (United Nations
Development Programme), 2013; Alemany et al., 2016; Castellsagué et al., 2016; Serrano
et al., 2015). Worldwide, HPV is attributable for around 38 000 cases of head and neck
cancer (de Martel et al., 2017 deriving from ; Plummer et al., 2016)!. HPV - attributable
head and neck cancer is a bigger burden in more developed than in less developed countries
and, with that, showing a diametrically opposed geographical distribution to cervical cancer
(de Martel et al., 2017)!.

HPV type 16 and 18 are attributable for 85% of HPV-associated head and neck cancer
worldwide, with HPV type 16 being predominant in comparison to cervical cancer (de
Martel et al., 2017 deriving from; Serrano et al., 2015; Alemany et al., 2016; Castellsagué
etal.,2016)".

1.5.6 Anal Cancer

De Martel et al. found, that in the year 2012, HPV was attributable for around 35 000 cases
of anal cancer around the world (de Martel et al., 2017 deriving from; Plummer et al., 2016)',
making HPV the attributing agent for approximately 90% of all anal cancers (de Martel et
al., 2017)'. On a global scale, HPV — attributable anal cancer is equally distributed amongst

!'(de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)
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females and males (de Martel et al., 2017)*. However, the disease affects females in more
developed countries slightly more frequently than it affects males (de Martel et al., 2017)>.
Nevertheless, in less developed countries, the disease occurs slightly more frequently in
males (de Martel et al., 2017)°.

The relative contribution of HPV types 16 and 18 to HPV-attributable anal cancers is 87%
(de Martel et al., 2017 deriving from; Serrano et al., 2015; Alemany et al., 2016;
Castellsagué et al., 2016)>. HPV types 6, 11, 16, 18, 31, 33, 45, 52 and 58 are together
responsible for 96% of the disease (de Martel ez al., 2017 deriving from; Serrano et al., 2015;
Alemany et al., 2016; Castellsagué et al., 2016)>.

HPV type 16 is an especially important contributor in anal cancer (Lin, Franceschi and
Clifford, 2018; Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche
Krebshilfe, AWMEF), 2020a), as Lin, Franceschi and Clifford found it to be the most
carcinogenic HPV type at this location (Lin, Franceschi and Clifford, 2018), detecting
enrichment of this type from high-grade intraepithelial to invasive lesions (Lin, Franceschi
and Clifford, 2018).

The same systematic review shows that in all groups analyzed HPV prevalence was reported
to be 80% or more in patients with anal malignancy and, regardless of gender, was even
higher in HIV-positive anal cancer (100%), than in HIV-negative anal cancer (Lin,

Franceschi and Clifford, 2018).

1.5.7 Anogenital Warts (Condylomas)

Anogenital warts, also known as condyloma and condyloma acuminata (CA), are caused in
particular by HPV types 6 and 11 (Steben and Garland, 2014a, 2014b). In a study of 8800
females in the placebo arm of two randomized trials of a quadrivalent HPV (types 6, 11, 16,
18) vaccine, 298 subjects (3.4%) developed condyloma acuminata associated to HPV types
6 or 11, with HPV type 6 predominating (Garland ef al., 2009). In total, 520 different lesions
were identified as genital warts (Garland et al., 2009) and HPV-DNA was found in 472
(90.8%) of said warts, however it is possible that the lesions, that were tested negative (14

HPV types were tested), could have been positive for HPV types that were not tested

2 (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)
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(Garland et al., 2009). HPV type 6 and 11 were found in 447 (86.0%) of these 520 lesions,
making up for 94.7% of the 472 HPV-DNA positive genital warts (Garland et al., 2009).
Moreover, in 161 (31.0%) of 520 lesions high-risk HPV types were detected (Garland ef al.,
2009).

CA clinically appear as visible mucosal or skin growths in the anogenital region (Steben and
Garland, 2014a, 2014b). The anogenital skin region and/or mucosa can be affected by
multiple warts (Steben and Garland, 2014a, 2014b). Anogenital warts appear as exophytic,
asymmetric and polymorphic fronds in anogenital regions irritated by shaving, friction or
trauma (Steben and Garland, 2014a, 2014b). Most people affected by condyloma acuminata
notice the warts during self-examination, as, CA in general, do not cause a lot of pain or
discomfort (Steben and Garland, 2014a, 2014b). However, symptoms that may occasionally
arise are pruritus, or seldomly, if secondarily infected, CA can lead to local discharge and/or
bleeding (Steben and Garland, 2014a, 2014b)

Hartwig et al. reported that the estimated number of new cases of condyloma acuminata per
year in Europe in females ranged from 379 330 to 510 492 cases and in males ranged from
376 608 to 427 720 (Hartwig et al., 2017).

Based on health claims data from the United States (US) in 2004, the projected incidence of
CA for 2004 in the US was 1.1/1000 male individuals and 1.2/1000 female individuals and
incidence rate peaked in males between the ages of 25 — 29 (2.7 per 1000) and in females
between the ages of 20 — 24 (4.6/1000) (Hoy ef al., 2009; Markowitz et al., 2014).

Pirotta et al. detected a significant psychosocial burden for females either receiving a
diagnosis of or screening for HPV-associated genital condition, with the greatest impact,
among others, being observed in subjects with extragenital warts (Pirotta et al., 2009).
Moreover, subjects diagnosed with CA were concerned about “partner and transmission”
(Pirotta et al., 2009, p. 510). Pirotta et al. conclude that health workers offering PAP smears
and discussion of said results should be aware that the impact of HPV is larger than the
lesions it causes, with even patients being screened and receiving normal findings potentially
suffering from “negative psychosocial repercussions” (Pirotta et al., 2009). The authors
summarize that HPV vaccination will reduce the psychosocial impact on females as well as
health expenses by enabling “less frequent cervical cytology screening” (Pirotta et al., 2009,

p. 513).
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1.6 HPV-associated Diseases in Females

1.6.1 Cervical Precancerous Lesions

The junction of the non-keratinized squamous epithelium of the vagina and the portio
vaginalis uteri to the endocervical cylindrical epithelium is often the origin of preinvasive as
well as invasive cervical lesions (Gossmann, Oettling and Kreienberg, 2013). The
squamocolumnar junction shifts throughout the course of life: at puberty it is usually
localized slightly external to the cervix, however with sexual maturity the vagina acidifies
and the cylindrical epithelium is progressively replaced by squamous epithelium
(Gossmann, Oettling and Kreienberg, 2013). This replacement is partly caused by the
squamous epithelium’s growth towards the cervix and partly by a metaplastic transformation
originating from the cylindrical epithelium’s reserve cell into squamous epithelium (ibid.).

The transformation zone refers to the region between the current and original line between
the cylindrical and squamous epithelium (Gossmann, Oettling and Kreienberg, 2013). The
location of this line also changes throughout the course of life: during sexual maturity it is
usually in the ectocervix (and accessible in colposcopy/examination via specula) whereas
after menopause, the squamocolumnar junction is in the endocervical canal (and hence is
usually not visible) (ibid.). The transformation zone’s vulnerability is increased due to the
regions’ transformative and regenerative processes (ibid.). Due to being subject to
mechanical and chemical microtrauma, the reserve and basal cells become especially
susceptible to agents with oncogenic potential, such as HPV (ibid.). Thus, it is therefore

likely that the transformation zone is a preferred localization for neoplastic processes (ibid.)

Infection with certain HPV types can induce malfunction of growth and differentiation
processes of squamous epithelium in the transformation zone, called cervical intraepithelial
neoplasia, dysplasia or squamous intraepithelial lesions (SIL) (Gossmann, Oettling and
Kreienberg, 2013; Mills et al., 2020). Cervical SILs are defined as squamous cell
proliferations with atypical maturation and/or viral cytopathic abnormalities (described
below), that are caused by HPV; they do not cross the basement membrane (Mills ef al.,
2020). SILs occur on the cervical squamous mucosa, and they mostly appear in the
transformation zone (ibid.). Especially high-grade squamous intraepithelial lesions arise
preferably at the squamocolumar junction (ibid.).

Dysplastic cells appear more immature and similar to basal/ parabasal cells (Gossmann,
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Oettling and Kreienberg, 2013). These processes can gradually lead to the development of
invasive cervical carcinoma (ibid.) They are categorized according to their level of severity

(ibid.).

- Cervical intraepithelial neoplasia (CIN) I or Low-Grade Squamous
Intraepithelial Lesion (LSIL): in CIN I lesions (mild dysplasia), maturation
disorder and basaloid, neoplastic cells occur only in the basal third of squamous
epithelium, the layers above are still able to differentiate nearly physiologically
(Tavassoli and Devilee, 2003; Girardi et al., 2015, p. 33; Gossmann, Oettling and
Kreienberg, 2013; Kohlberger et al., 2017; Reich et al., 2018b, 2018a; Girardi ef al.,
2015; Kurman, Ellenson and Ronnett, 2019).

- CIN I or High-Grade Squamous Intraepithelial Lesion (HSIL): in moderate
dysplasia, the two basal thirds of epithelium are affected at the most (basaloid cells
are in the basal third up to second third) (ibid.).

- CIN III or High-Grade Squamous Intraepithelial Lesion (HSIL): Due to
similarities in histopathology and prognosis, this category concludes two entities:
severe dysplasia and carcinoma in situ (ibid.). In severe dysplasia almost the entire
epithelium is affected (basaloid cells occur in two-thirds up to the entire epithelium),
only little differentiation can be seen (ibid.) Carcinoma in situ is characterized by
maturation disorders affecting the entire epithelium, no residual differentiation can

be detected, and stratification may be lost entirely (ibid.).

Cytologic abnormalities, atypical cell proliferation and maturation are characteristic for
dysplastic epithelium in SIL (Girardi ef al., 2015; Kurman, Ellenson and Ronnett, 2019).
Further features of SIL are varying proportions of cells and nuclei, hyperchromatic and
augmented nuclei, nuclear pleomorphism, atypical chromatin distribution, increased mitosis
and N/C ratio (ibid.). Nuclear atypia is the prominent characteristic of SIL: filamentous,
coarse or granular chromatin and irregular nuclear limits can be seen (Kurman, Ellenson and
Ronnett, 2019). The epithelial architecture is no longer preserved: cells lose their polarity,
keratinization and parakeratosis may occur on the epithelial surface and a total loss of
stratification may take place and “the full thickness of the epithelium is made up of a uniform
population of atypical cells” (Girardi et al., 2015, p. 32). Borders between healthy epithelium
and dysplasia, as well as between distinct forms of dysplastic epithelium, are sharp (Girardi

etal.,2015)
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Dysplastic processes are thought to develop continuously, with CIN I and CIN II often being
able to regress (Gossmann, Oettling and Kreienberg, 2013). CIN III (Carcinoma in situ and
severe dysplasia) however, rarely is reversible and can often progress to invasive cancer

without treatment (ibid.).
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Figure 1: “HPV-mediated progression to cervical cancer.” (Used with permission from Springer Nature/ Woodman,
Collins and Young, 2007, p. 13)

Macroscopically, high-risk HPV-related cervical SILs are flat lesions, which can usually not
be distinguished from the normal mucosa by the naked eye (Mills ef al., 2020). Coexistence
of LSIL and HSIL is possible and cannot be differentiated grossly (ibid.). A colposcope and
acetic acid allow macroscopic visualization (ibid.). However, as the identification of SIL can
be difficult, the sensitivity of colposcopic sampling is imperfect and a negative biopsy
finding “does not negate or override concern prompted by a cytologically detected lesion”

(Mills et al., 2020, p. 343).

Squamous intraepithelial lesions may grow horizontally and therefore the transformation
zone may be entirely involved, an extension “onto the native portio epithelium” (Kurman,
Ellenson and Ronnett, 2019, p. 256) is unusual (Kurman, Ellenson and Ronnett, 2019).

Dimensions and endocervical distribution of SIL seem to depend on the lesion’s
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severity/grade (ibid.). SIL can grow unrestrictedly into the endocervix and, although rarely,
it may extend throughout the whole endocervical canal up to the uterus (ibid.). Therefore,
HSIL more often extends into the endocervical canal and normally also presents with the

largest surface area (ibid.).

The “S3-Leitlinie zur Privention des Zervixkarzinoms® (Leitlinienprogramm Onkologie
(Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMEF), 2020b) states, that since the
publication of ,, WHO classification of tumours of the female reproductive organs® (Kurman
et al., 2014a; Stoler et al., 2014; Wilbur et al., 2014), the three-stage categorization of
cervical squamous intraepithelial neoplastic lesions (CINI — IIT) was replaced by a two-stage
classification (low-grade/ high-grade lesions) (Stoler et al., 2014; Wilbur et al., 2014;
Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMEF), 2020b, p. 31, 2020b) (Kurman et al., 2014b, 2014a; Girardi et al., 2015, p. 32).
However, the possibility of three-stage classification according to CIN — terminology, in
either parenthesis or commentary, is pointed out (Stoler ef al., 2014; Wilbur ef al., 2014;
Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMEF), 2020b, 2020b):

1.) Squamous intraepithelial lesion
o Low grade, CIN I
o High grade, CIN II/ CIN III
2.) Adenocarcinoma in situ (AIS/ACIS) (ibid.).

This classification of dysplastic epithelial lesions is based on the Bethesda system (Stoler et
al., 2014; Wilbur et al., 2014; Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft,
Deutsche Krebshilfe, AWMF), 2020b, p. 31, 2020b; ‘The (1988) Bethesda system for
reporting cervical/vaginal cytologic diagnoses. Developed and approved at a National
Cancer Institute Workshop, Bethesda, 12-13°, 1988; Solomon et al., 2002; Kurman, Ellenson
and Ronnett, 2019, p. 244).

- Low-grade squamous intraepithelial lesions (LSIL) include minor dysplasia,
previously called CIN I, condylomas and koilocytic atypia (Stoler et al., 2014;
Wilbur et al., 2014; Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft,
Deutsche Krebshilfe, AWMEF), 2020b, 2020b; ‘The (1988) Bethesda system for
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reporting cervical/vaginal cytologic diagnoses. Developed and approved at a
National Cancer Institute Workshop, Bethesda, 12-13°, 1988; Solomon et al., 2002;
Kurman, Ellenson and Ronnett, 2019, p. 244; Mills et al., 2020)

- High-grade squamous intraepithelial lesions (HSIL) include moderate and severe

dysplasia, previously called CIN II and CIN III (ibid.).

The classification, which is valid since 2014, firstly aims to extend the “classic” dysplasia
categorization, based on cellular and structural atypia, by including the cell-biologically and
pathogenetically relevant characteristics of HPV-association (Stoler et al., 2014; Wilbur et
al., 2014; Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche
Krebshilfe, AWMF), 2020b, 2020b). Secondly it thus aims to consider the lesions” distinct
tendencies to progress, depending on whether an infection with a low-risk or high-risk HPV
type took place (ibid.). p16 (as a marker for high-risk HPV infection) preferably combined
with Ki67, is used as a tool to differentiate metaplastic, hyperplastic, and (post-)
inflammatory lesions from true precancerous lesions (ibid.). This also enables the detection
of most glandular precancerous lesions of the cervix, also known as adenocarcinoma in situ
(AIS/ACIS) or high-grade cervical glandular intraepithelial neoplasia (HG-CGIN) (ibid.).
Subgroups of glandular precancerous cervical lesions can be distinguished similarly to
subgroups of cervical adenocarcinoma: endometrioid, intestinal (with goblet cells),
endocervical, “gastric type” (Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft,
Deutsche Krebshilfe, AWMF), 2020b, p. 31), serous, tuboendometrioid, SMILE
(adenosquamous/ “stratified mucin producing intraepithelial lesion” (Leitlinienprogramm
Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMF), 2020b, p. 31) and
clear cell (Stoler et al., 2014; Wilbur ef al., 2014; Leitlinienprogramm Onkologie (Deutsche
Krebsgesellschaft, Deutsche Krebshilfe, AWMF), 2020b).

The “S3-Leitlinie Pravention des Zervixkarzinoms” advises German-speaking countries to
use the original three-stage classification (CIN I/II/IIT) and the WHO two-stage classification
should be added commentary or in parentheses (Leitlinienprogramm Onkologie (Deutsche

Krebsgesellschaft, Deutsche Krebshilfe, AWMF), 2020b).

1.6.2 Cervical Cancer
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The World Health Organization (WHO) states in its publication “Global strategy to
accelerate the elimination of cervical cancer as a public health problem™:

“Cervical cancer is a preventable disease. It is also curable if detected early and adequately
treated. Yet it remains one of the most common cancers and causes of cancer-related death

in women across the globe.” (World Health Organization, 2020a, p. 7).

Globally, cervical cancer was the fourth most common neoplasia among females in 2022
(IARC, 2024a), with an incidence of 662 301 cases (Ferlay et al., 2021; Sung et al., 2021;
Ferlay et al., 2024a; TARC, 2024a) and 348 874 deaths worldwide in 2022 (Ferlay et al.,
2021, 2024a, 2024b; Sung et al., 2021; IARC, 2024b). The highest incidence of the disease
is in low and middle-income countries (LIC/MIC) (World Health Organization, 2020a;
Ferlay et al., 2024b; Sung et al., 2021 and; Ferlay ef al., 2021). Eswatini leads with an age-
standardized incidence rate of 95,9 cases per 100 000 (Ferlay et al., 2021, 2024b; Sung et
al.,2021; IARC, 2024c), age-standardized incidence rate in lowest-risk countries is less than
10 cases per 100 000 people (World Health Organization, 2020a; Ferlay ef al., 2021; Sung
et al.,2021; Ferlay et al., 2024b).

In Austria the age-standardized incidence rate is 5.9 per 100 000 people (IARC, 2024c).

De Martel et al., using data from GLOBOCAN 2012 (Ferlay et al., 2012), found 530 000
new cases of cervical cancer annually, amounting for the vast majority of HPV-associated
cancer cases globally (de Martel et al., 2017)*. In 2012, nearly 50% of cervical cancer cases
were found in females under the age of 50 (de Martel et al., 2017a using data from Ferlay et
al.,2012)* and more than two-thirds of cases are found in less developed countries (de Martel
et al., 2017)*. Most of cervical cancer cases are seen in South America, sub-Saharan Africa
and South-Eastern Asia, where India is especially strongly affected (de Martel et al., 2017)°.
An age-standardized incidence rate of over 30 per 100 000 is mostly observed in countries
in sub-Saharan Africa, Oceania and South America (de Martel et al., 2017)°.

Globally, in 2018 approximately 90% of the 311 000 deaths caused by cervical cancer took
place in low and middle-income countries (World Health Organization, 2020a).

The worldwide burden of cervical cancer is predicted to continue to rise, reaching 760 082

cases (IARC, 2024f) and a mortality of 411 035 by the year 2030 (IARC, 2024e). The

3 (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)
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WHO's “Global strategy to accelerate the elimination of cervical cancer as a public health
problem” uses data from 2018 to 2030 to predict incidence and mortality with the same
IARC tool (World Health Organization, 2020a). The WHO elaborates that most of these
rises will be seen in females in LICs and MICs, which reflects “the severity of the global
divide in cervical cancer morbidity and mortality” (World Health Organization, 2020a, p.
12).

Worldwide, HPV types 16 and 18 cause 71% of all cervical cancer cases, together with HPV
types 6, 11, 31, 33, 45, 52, 58, they are responsible for 90% of cervical cancers (de Martel
et al., 2017a derived from Serrano et al., 2015; Alemany et al., 2016; Castellsagué et al.,
2016)*.

Histologically, more than 80% of invasive cervical cancers are squamous cell carcinoma
(Gossmann, Oettling and Kreienberg, 2013). Adenocarcinomas account for 15% of all
cervical cancers (Gossmann, Oettling and Kreienberg, 2013). Small et al. describe that
neoplasia originating from the ectocervix most frequently are squamous cell carcinoma,
making up for a share of 75% of all invasive cervical cancer cases, and neoplasia originating
from the endocervix more often are adenocarcinomas (Ries et al., 2007; Small Jr et al., 2017,
Cohen et al.,, 2019). Rare histological subtypes are serous papillary, small cell or

neuroendocrine, adenosquamous and clear cell cervical carcinomas (Small Jr et al., 2017).

Figure 2: Adenocarcinoma of the cervix (Universitdtsklinik fiir Frauenheilkunde Graz)

4 (de Martel et al., 2017 using data from; Plummer ef al., 2016; Ferlay ef al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)
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1.6.2.1 Risk Factors for Cervical Cancer

Carcinogenesis is a multifactorial process with different valency and interactions between

the influencing factors (Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft,

Deutsche Krebshilfe, AWMF), 2022). Therefore, the S3-Leitlinie “Diagnostik, Therapie und

Nachsorge der Patientin mit Zervixkarzinom” distinguishes groups of risk factors for the

development of cervical cancer (ibid.).

Infection with HPV, predominantly with types 16 and 18, and precancerous
stages/dysplasias (LSIL, HSIL and AIS) are main risk factors (ibid.). Cervical cancer
is almost always caused by HPV infection (Bosch et al., 2002; Schiffman et al.,
2011b; Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche
Krebshilfe, AWMF), 2022). Etiologically carcinogenesis is linked to infection with
high risk HPV, mostly types 6, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68
70, 73, 82 (Bouvard et al., 2009; Schiffman et al., 2011b; Leitlinienprogramm
Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMF), 2022, p. 46).
However, the infection usually resolves spontaneously and persists in only 5 — 10%
of patients and only approximately 3% of patients with HPV infection develop
cervical cancer (Wright and Schiffman, 2003; Rodriguez et al., 2008, 2010; Sycuro
et al., 2008; Schiffman et al, 2011b; Leitlinienprogramm Onkologie (Deutsche
Krebsgesellschaft, Deutsche Krebshilfe, AWMF), 2022, p. 46).

Co-factors are smoking more than 15 cigarettes a day, onset of sexual activity before
the age of 14, immunosuppression (HIV, medication), more than 4 partners in 10
years, poor sexual hygiene, other infections (for example chlamydia, gonococcus,
genital herpes), poor socio-economic status, multiparity and long-term use of oral
birth control >5 years (possible confounder effect) (Castellsagué, Bosch and Mufioz,
2002; Moreno et al., 2002; Franceschi, 2005; Appleby et al., 2007; IARC Working
Group on the Evaluation of Carcinogenic Risks to Humans, 2007; Su ef al., 2018;
Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMEF), 2022, p. 45).

HPV is seen as a “(virtually) necessary but (generally) not sufficient cause of cervical

cancer” (Schiffman et al., 2011c, p. 368), due to its important part in the development of

nearly all cervical carcinoma cases (Schiffman et al., 2011c). Except for HPV-negative
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cervical cancer, which is rare, the development of cervical carcinoma follows a certain order
of sequential steps (Schiffman et al., 2011c). Firstly, the cervix is acutely infected “with
carcinogenic HPV types(s)” (Schiffman et al., 2011c, p. 368). Then, instead of being
eliminated, the viral infection persists detectably, which is linked to developing precancerous

and invasive lesions of the cervix (Schiffman et al., 2011c).

1.6.3 Vaginal Precancerous Lesions

Isolated primary precancerous vaginal lesions, called vaginal intraepithelial neoplasias
(VAIN), are very uncommon and need to be differentiated from primary vulvar and cervical
lesions, that commonly spread to the vagina (S. Costa, 2013). Low grade lesions conclude
VAIN I and VAIN II (ibid.). VAIN I affects the lowest third of the mucosa, in VAIN II the
lowest and middle third of the mucosa are affected (ibid.). The entire mucosa is affected in
VAIN III, which equals vaginal carcinoma in situ (ibid.). Compared to CIN, little is known
on the etiology and natural course of vaginal intraepithelial neoplasia (ibid.).

VAIN can be localized anywhere in the vagina, however it occurs more frequently next to
the cervix in the upper vaginal third (S. Costa, 2013). VAIN often occurs in a multilocular
pattern (ibid.).

A meta-analysis by De Vuyst et al. found that overall prevalence of HPV in VAIN was
93.6% (De Vuyst et al., 2009). Breaking that down into grades, HPV prevalence in VAIN |
was 100%, in VAIN II/IIT 90.1% and 69.9% in invasive vaginal carcinomas (De Vuyst et
al., 2009; S. Costa, 2013). The most common HPV type in VAIN I was HPV 16 (23.4%)
(De Vuyst et al., 2009). The predominant HPV types in VAIN II/IIl were HPV 16 (57.6%),
HPV 18 (6.9%) and HPV 58 (5.9%) (ibid.). In invasive vaginal carcinoma HPV type 16
(53.7%) predominated (ibid.). Multiple-type infections were prevalent in 10.3% in VAIN |
and reduced to a prevalence of 3.4% in vaginal cancer (ibid.). The authors conclude that 60%
of vaginal carcinoma could be prevented by vaccination against HPV type 16/18 (De Vuyst
et al.,2009; S. Costa, 2013).

1.6.4 Vaginal Cancer

In 2017 de Martel et al., using data from GLOBOCAN 2012 (Ferlay ef al., 2012) and the
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Cancer Incidence in Five Continents (CI5-X) database (Forman D et al., 2014), concluded
that 12 000 (78%) out of 15 000 cases of vaginal cancer were attributable to HPV (de Martel
et al., 2017 deriving from; Plummer et al., 2016; de Martel ef al., 2017 using data from ;
Forman D et al., 2014)°> with HPV type 16 and 18 accounting for about 7400 (63.7% of
12 000) cases (de Martel et al., 2017 deriving from; Serrano et al., 2015; Alemany et al.,
2016; Castellsagué et al., 2016; Plummer et al., 2016)°.

The current incidence of vaginal cancer is 18 819 (Ferlay et al., 2024c using data from, 2021;
Sung et al., 2021).

Squamous cell carcinoma (SCC) is the most common type of vaginal carcinoma (80%), (S.
Costa, 2013). Around 14% are adenocarcinomas, 6% are malign melanoma and
rhabdomyosarcomas (in children) (ibid.). The preferred localization of most vaginal
malignancies is the upper third of the posterior vaginal wall (ibid.).

Early vaginal cancer is usually asymptomatic (S. Costa, 2013). Symptoms can include
vaginal (in particular postmenopausal) bleeding and discharge (ibid.). Vaginal cancer
initially grows into the paravaginal connective tissue, therefore pelvic pain and
bladder/bowel-symptoms arise in advanced disease stages (ibid.).

Vinokurova indicated that “high-grade dysplastic lesions in the female lower genital tract
may emerge primarily as monoclonal lesions from a transformed cell population derived
from the uterine cervix” (Vinokurova ef al., 2005, p. 1816; Karam, Berek and Kidd, 2024).
These findings were supported by a population-based cohort study of 132 293 females in
Sweden with CIN III or severe dysplasia who received treatment during 1958 — 2002
(Strander et al., 2007; Karam, Berek and Kidd, 2024). In this study, females with previous
CIN III showed a standardized incidence ratio (SIR) of 6.82 (95% CI 5,61 — 8,21) for vaginal
cancer, however, >25 years after diagnosis, SIR decreased to 2.65 (Strander et al., 2007;
Karam, Berek and Kidd, 2024). Similarly, out of 153 female patients with vaginal cancer or
carcinoma in situ treated at the Princess Margaret Hospital, 44 had previous gynecological
cancer and from these 34 females had cervical carcinoma (Kirkbride et al., 1995; Karam,

Berek and Kidd, 2024).

3 (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)

¢ (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)
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1.6.5 Vulvar Precancerous Lesions

Vulvar intraepithelial neoplasia (VIN) are precancerous vulvar lesions (S. D. Costa, 2013).
Dysplasia grading is differentiated into VIN I (mild), VIN II (moderate) and VIN III
(carcinoma in situ/severe) dysplasia (ibid.). Similar to vaginal precancerous lesions
(described in Chapter 1.6.3), VIN I affects the lowest mucosal third (ibid.). VIN I also

includes vulvar condylomata acuminata, caused by HPV type 6 and 11 infection (ibid.).

VIN II spreads to the lowest and middle third of the mucosa and VIN III affects the entire
epithelium (ibid.). Pigmented papules, Buschke-Lowenstein tumors, flat condylomatous
papules and Bowenoid papulosis are caused by HPV type 16 and 18 infection and are
concluded as atypical condylomata (S. D. Costa, 2013). They vary in their tendencies for
malign transformation (ibid.). This group is classified as either VIN II or VIN III, depending
on their severity of atypical epithelial proliferation (ibid.).

HPV high risk types are assumed to be the cause of vulvar intraepithelial neoplasia (ibid.).
Insinga et al. reported in their systematic review using U.S. data, that HPV type 16 accounted
for 77.7% of VIN III disease cases (Insinga et al., 2008; S. D. Costa, 2013).

After introducing the new nomenclature, the histological diagnoses Morbus Bowen,
extramammary Paget’s disease of the vulva and erythroplasia of Queyrat, have become
obsolete (S. D. Costa, 2013). Since they are clinically and therapeutically indistinguishable
from carcinoma in situ (CIS), they are considered as variants of CIS (ibid.).

As extramammary Paget’s disease of the vulva is often associated with adenocarcinoma in
other organs (cervix, urethra, breast, Bartholin glands, rectum), a thorough examination of

said structures is necessary (S. D. Costa, 2013).

VIN is asymptomatic in about half of the cases (S. D. Costa, 2013). If symptoms show, they
are of non-specific character, as for example, paresthesia, vulvar pruritus, dyspareunia,

oozing and burning or stabbing pain (ibid.).

Incidence trends of VIN are described in Chapter 1.6.6. It is assumed, that the rising
incidence trends are linked to HPV and a viral pathogenesis of the disease (S. D. Costa,

2013).
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1.6.6 Vulvar Cancer

The current global incidence of vulvar cancer is 47 336 cases with an age-standardized rate
of 0.83 per 100 000 (Ferlay et al., 2024d using data from; Sung et al., 2021; Ferlay et al.,
2021). Vulvar cancer is uncommon and mostly affects females above the age of 60 years,
however around 15% of vulvar cancer cases are among females aged younger than 40 (S. D.
Costa, 2013). Costa mentions the incidence to be stable since decades at around 1.5 per
100 000 and prevalence to be increasing due to a general populational age increase (ibid.).
While a study by Joura et al. for one supports the observation, finding the overall incidence
of vulvar squamous cell carcinoma to stay stable over the time of a decade (study period
1985 — 1988 and 1994 — 1997), for another, an increase of vulvar carcinoma and VIN was
observed in females < 50 years (Joura et al., 2000). Moreover, an increase in incidence of
overall VIN was detected (Joura et al., 2000). Although Costa et al. report the incidence of
vulvar cancer to be stable (S. D. Costa, 2013), different studies have found VIN and vulvar
cancer incidence rates to be increasing in European countries and in New Zealand, this trend
has been especially evident in younger females (Jones, Baranyai and Stables, 1997; Hampl
et al., 2008; Baandrup et al., 2011; Pils et al., 2017; Wakeham et al., 2017).

Considering the topic and aim of this thesis, this overview will focus only on HPV-associated
cases of vulvar cancer.

De Martel et al. reported that 8500 out of 34 000 cases of vulvar cancer in 2012 were
attributed to HPV infection (de Martel et al., 2017 using data from; Ferlay et al., 2012;
Forman D et al., 2014)7, HPV s attributable fraction for vulvar cancer is 24.9% (de Martel
et al., 2017 using data from; Forman D et al., 2014)®. However, the National Cancer Institute
describes HPV to be the cause of vulvar malignancy in 69% of cases (Bundesministerium
fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2023a; National
Cancer Institute, 2023a).

A meta-analysis by De Vuyst et al. found HPV in 40.4% of 1873 vulvar carcinomas (De

7 (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)

§ (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)

31



Vuyst et al., 2009). Another meta-analysis, including 91 studies, found the prevalence of
HPV DNA in vulvar malignancy to range from 0% to 88.9%, the overall prevalence being
39.1% (Zhuang Li et al., 2023). HPV16 was the most common genotype (78.1%), HPV type
33 (7.5%) and type 18 (4.4%) followed (ibid.).

Figure 3: HPV-associated vulvar disease (Universitdtsklinik fiir Frauenheilkunde Graz)

Pils et al. examined HPV prevalence in vulvar cancer in Austria (Pils ef al., 2017). Out of
177 cases of vulvar cancer, 41 (23%) were HPV positive (ibid.). Moreover, HPV positive
cases of vulvar cancer were significantly younger (mean: 63.9 years) than HPV negative
cases (mean: 71.6 years) (ibid.). The most frequent HPV type among HPV-DNA positive

vulvar cancer cases showing single infection, was HPV 16 (76%), (ibid.).

De Martel et al. examined HPV type contribution on a global matter, with HPV type 16 and
18 making up for approximately 6200 (72.6% of 8500) cases of vulvar cancer (de Martel et
al., 2017 derived from; Serrano et al., 2015; Alemany et al., 2016; Castellsagué et al., 2016;
Plummer et al., 2016)°.

As in vaginal cancer, Vinokurova et al. advanced the hypothesis that “high-grade dysplastic
lesions in the female lower genital tract may emerge primarily as monoclonal lesions from

a transformed cell population derived from the uterine cervix” (Vinokurova ef al., 2005, p.

? (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012; Forman
D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany et al.,
2016; Castellsagué et al., 2016; Serrano et al., 2015)
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1816).

Figure 4: HPV-associated vulvar disease (Universitdtsklinik fiir Frauenheilkunde Graz)

Figure 5: HPV-associated vulvar disease (Universitdtsklinik fiir Frauenheilkunde Graz)

Concerning histological type, squamous cell carcinoma make up for the vast majority (90%)
of vulvar cancer (S. D. Costa, 2013, p. 421).

Similarly, in a Dutch study investigating on 5680 patients with vulvar cancer between 1989
and 2010, squamous cell carcinoma (81%) was most common, followed by basal cell
carcinoma (8%), melanoma of the vulva (6%) and other histological subtypes (5%)

(Schuurman et al., 2013).

De Vuyst et al. conclude that around 40% of vulvar carcinoma and 75% of VIN2/3 could be
prevented by vaccination against HPV type 16/18 (De Vuyst et al., 2009).
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Figure 6: HPV-associated vulvar disease (Universitdtsklinik fiir Frauenheilkunde Graz)

1.7 HPV-associated Diseases in Males

1.7.1 Precancerous Lesions and Penile Cancer

Penile precancerous lesions usually precede penile malignancy (Hammes, 2022). In detail,
penile precancerous lesions conclude leukoplakia, lichen sclerosus and atrophicus and CIS
of the transitional epithelium and the mucosa (ibid.). Penile mucosal CIS and CIS of the
transitional epithelium are defined as Erythroplasia de Queyrat (ibid.). Erythroplasia de
Queyrat is histologically equivalent to Morbus Bowen (ibid.).

Current global incidence of penile cancer amounts to 37 700 cases and an age-standardized
incidence rate of 0.79 (Ferlay et al., 2024e; Sung et al., 2021; Ferlay et al., 2021). Latin
America and the Caribbean lead with an age-standardized incidence rate of 1.3/100 000, in
Europe, the age-standardized incidence rate is 0.9/100 000 (IARC, 2024d). The vast majority
of penile cancer are SCC (95%) (Hammes, 2022). Penile cancer is a rare in industrialized
nations (ibid.).

Penile cancer mainly occurs starting with the 5"/6" life decade and the prepuce and the glans
penis are the most commonly involved sites (Eberli, 2023). The patients” main reason for
medical consultation is a supposedly “inflamed” penis (Eberli, 2023), but also purulent-
watery discharge and contact bleeding are possible signs of the disease (Hammes, 2022). As
patients commonly suppress symptoms mentally for longer periods of time, consequently
the disease spreads (Eberli, 2023).

Risk factors for penile malignancy are poor personal hygiene, phimosis, increasing number

of sexual partners, smoking and dermatological UV-A treatments (Hammes, 2022). Poor
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personal hygiene may lead to chronic inflammation caused by smegma bacteria, progression
to intraepithelial neoplasia and consequently cancer is possible (ibid.). The disease is almost
non-existent in ethnic groups practicing circumcision (ibid.). An association of penile
malignancy with HPV type 16 or type 18 infection has been observed in some cases (ibid.).
Eberli describes that smegma showed carcinogenic behavior in animal testing (Eberli, 2023).
Moreover, the malignancy can be covered by a penile phimosis (Eberli, 2023).

The National Cancer Institute describes most penile malignancies to be attributable to HPV
(63%) (Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz
(BMSGPK), 2023a; National Cancer Institute, 2023b). However, De Martel et al., using data
from GLOBOCAN 2012 (Ferlay et al., 2012) and from the Cancer Incidence in Five
Continents (CI5-X) (Forman D et al., 2014), found that then 50% of penile cancers were
attributable to HPV (13 000 out of 26 000 cases of incidence) (de Martel et al., 2017 using
data from; Ferlay et al., 2012; Forman D et al., 2014)!°. HPV type 16 and type 18 make up
for around 70.2% (9100 out of 13 000 cases) of penile cancer and together with HPV types
6, 11, 31, 33, 45, 52, 58 they contribute to around 84.6% (11 000 out of 13 000 cases) of
penile cancer cases (de Martel et al., 2017 derived from ; Plummer ef al., 2016; Alemany et

al., 2016; Castellsagué et al., 2016; Serrano et al., 2015)'!.

1.8  Primary Prevention: HPV Vaccination

A global 90% vaccination coverage with the HPV vaccine amongst females until age 15 is
the first pillar of the WHO strategy to eradicate cervical cancer (World Health Organization,
2020a). Austria has committed to achieving this goal (Bundesministerium fiir Soziales,

Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2024).

The HPV genome’s late region carries two open reading frames, called “L1 and L2 which

encode capsid proteins” (Kurman, Ellenson and Ronnett, 2019, p. 251, 2019). The protein

10 (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012;
Forman D et al., 2014; UNDP (United Nations Development Programme), 2013; Alemany
et al., 2016; Castellsagué et al., 2016; Serrano et al., 2015)

"' (de Martel et al., 2017 using data from; Plummer et al., 2016; Ferlay et al., 2012;
Forman D ef al., 2014; UNDP (United Nations Development Programme), 2013; Alemany
et al., 2016; Castellsagué et al., 2016; Serrano et al., 2015)
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which is encoded by L1 builds the major capsid protein, the protein which is encoded by L2
builds a minor capsid protein (Kurman, Ellenson and Ronnett, 2019). The HPV capsid is
built by two proteins, L1 and L2 (Gaskins and Werner, 2020; Paul-Ehrlich-Gesellschatft fiir
Infektionstherapie e.V. (PEG), 2020; Yadav, Zhai and Tumban, 2019; Kirnbauer et al., 1992;
Hagensee, Yaegashi and Galloway, 1993; IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans., 2007; Scharl and Géhring, 2013b). The immunogenicity of
HPYV is mainly caused by the L1 protein, which functions as a strong antigen without and
with an adjuvant (Kirnbauer et al., 1992; Harro et al., 2001; Koutsky et al., 2002; Lowy and
Schiller, 2006; Scharl and Gohring, 2013b). L1 has the ability to congregate as empty virus-
like-particles (VLP’s) (Kirnbauer et al., 1992; Lowy and Schiller, 2006; Scharl and Géhring,
2013b; Kurman, Ellenson and Ronnett, 2019). However, they do not carry any DNA, which
makes them non-infectious (Scharl and Gohring, 2013b). The only viral component that is
present in the vaccines is L1 (Kirnbauer et al., 1992; Lowy and Schiller, 2006; Scharl and
Gohring, 2013b; MSD, 2024a). The bivalent vaccine uses purified L1 for HPV type 16 and
HPV type 18 (Gaskins and Werner, 2020; Paul-Ehrlich-Gesellschaft fiir Infektionstherapie
e.V. (PEG), 2020). Additionally to L1 for HPV type 16 and 18, the nonavalent vaccine uses
purified L1 for seven further HPV types: 6, 11, 31, 33, 45, 52, 58 (Gaskins and Werner,
2020; Paul-Ehrlich-Gesellschaft fiir Infektionstherapie e.V. (PEG), 2020; MSD, 2024b).
The vaccines” proteins are generated via recombinant DNA-technology to form virus-like
structures that are unable to replicate and cause disease (European Medicines Agency, 2014,
2016a, 2016b; Gaskins and Werner, 2020; Paul-Ehrlich-Gesellschaft fiir Infektionstherapie
e.V. (PEG), 2020). Serum antibody titers are higher after immunization with either of the
two vaccines than after natural HPV infection (Harper ef al., 2006; Harper and DeMars,
2017; Gaskins and Werner, 2020; Paul-Ehrlich-Gesellschaft fiir Infektionstherapie e.V.
(PEG), 2020). The antibodies attach to the viral capsids, neutralize the HP-virus, and prevent
HPYV infection of the epithelial cells (Schiller and Lowy, 2012, 2018; Gaskins and Werner,
2020; Paul-Ehrlich-Gesellschaft fiir Infektionstherapie e.V. (PEG), 2020). Adjuvants are
added to the vaccines to enhance the body’s immunological response (European Medicines
Agency, 2014, 2016a, 2016b; Gaskins and Werner, 2020; Paul-Ehrlich-Gesellschaft fiir
Infektionstherapie e.V. (PEG), 2020).

In Europe three vaccines - a bivalent, quadrivalent and nonavalent HPV vaccine - are
currently approved by the European Medical Agency (EMA) (The FUTURE II Study Group,
2007; Gaskins and Werner, 2020, pp. 8-9; European Medicines Agency, 2016b, 2016a, no
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date a; Gaskins and Werner, 2020; Paul-Ehrlich-Gesellschaft fiir Infektionstherapie e.V.
(PEG), 2020; European Medicines Agency, 2024c, 2024b, 2024a). The bivalent vaccine
Cervarix® (GlaxoSmithKline Biologicals S.A.) holds antigens for HPV type 16 and 18 to
prevent (pre-) cancerous lesions is approved for females (European Medicines Agency,
2024a, no date b). The quadrivalent vaccine Gardasil® (Merck Sharp & Dohme B.V.)
additionally holds antigens of the HPV types 6 and 11, protects against (pre-)cancerous
lesions in the cervix and anus, as well as against condylomata acuminata and is approved for
females and males (European Medicines Agency, 2024b, no date b). The nonavalent vaccine
Gardasil 9® (Merck Sharp & Dohme B.V.) was approved in 2015 (European Medicines
Agency, 2024c, no date b). Gardasil 9 holds antigens of 9 HPV types: 6, 11, 16, 18, 31, 33,
45, 52 and 58 (MSD, 2024c; European Medicines Agency, no date b). The HPV vaccines
are implemented in numerous national immunization programs (European Medicines
Agency, no date b).

In Austria, the nonavalent vaccine Gardasil 9® is recommended (Bundesministerium fiir

Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2024).

The efficacy of the quadrivalent HPV vaccination was investigated in two large, double-
blind, randomized landmark trials (Garland et al., 2007; The FUTURE II Study Group,
2007). In both studies vaccine efficacy was evaluated comparing a group that received the
full immunization regime with a placebo group (ibid.). The study subjects were observed for
on average for three years after the first vaccine/placebo dose was given (ibid.). In the
FUTURE 1 study, that included 5455 females subjects (Garland et al., 2007), vaccine
efficacy was 100% for the incidence of condyloma acuminata, VIN or VAIN, perianal and
perineal intraepithelial lesions and CIN and ACIS that were related with HPV types 6, 11,
16, 18 (Garland ef al., 2007). In the intention-to-treat population, which includes female
subjects independent of their HPV infection status at baseline, vaccine efficacy was 55% for
“when all grades of cervical lesions were combined” (Garland et al., 2007).

The FUTURE 11 study, including 12 167 females, prophylactic vaccine efficacy was 98%
for high-grade cervical lesions associated with HPV types 16 and 18 (The FUTURE II Study
Group, 2007). In an intention-to-treat population with all randomized females, with and
without prevalent CIN and HPV infection (vaccine and nonvaccine types) at baseline,
vaccine efficacy was estimated at 44% for the same endpoint (The FUTURE II Study Group,
2007).

37



Joura et al. investigated the nonavalent vaccine compared to the quadrivalent vaccine in a
double-blind, randomized, international study with 14 215 females (Joura et al., 2015). The
efficacy of the nonavalent vaccine was 96.7% for high grade vulvar, vaginal and cervical
disease associated with HPV types 31, 33, 45, 52 and 58 in the “per-protocol efficacy
population” (Joura et al., 2015, pp. 711, 714, 718).

1.8.1 HPV Vaccination in Austria

As at May 2024 the Austrian immunization program includes the nonavalent HPV vaccine
Gardasil9 from 9" birthday until the 21% birthday (Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2024). The vaccination scheme
for this age group is 1+1, the second vaccine dose should be given in a 6 — 12 months interval
after the first vaccine dose (ibid.). HPV vaccination is also administered to (preferably) 4"
grade — students, as a part of school immunization programs (ibid.).

A recent update in the HPV immunization program makes the HPV vaccine available free
of charge for adults until the age of 30 (Bundesministerium fiir Soziales, Gesundheit, Pflege
und Konsumentenschutz (BMSGPK), 2024). This free catch-up vaccination offer is
scheduled until end of 2025 (ibid.). As decided on the 7™ of June 2024, adults between the
age of 21 and 30 can profit from free catch-up HPV vaccination in Austria between the
1.7.2024 until the 31.12.2025 (Bundesministerium fiir Soziales, Gesundheit, Pflege und

Konsumentenschutz, no date).

The optimal age for the HPV vaccine is between the 9™ and 11" birthday, due to the
prophylactic effect of the HPV vaccine (Kirnbauer et al., 1992; Bundesministerium fiir
Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2024). At this time, the
prophylactic effect is especially strong because this is usually before the onset of sexual
activity because the vaccine has an optimal immunogenic effect in this age group
(Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK),

2024).

The Austrian immunization plan recommends the HPV vaccine to all people regardless from
gender from the 9™ birthday until the 30" birthday and optionally after the 30" birthday

(Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK),
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2024). The general recommendation for the best time of vaccine administration is between
the 9™ and 12™ birthday, after that catch-up vaccination is recommended until the 30™
birthday (Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz
(BMSGPK), 2024). Amongst other indications for the HPV vaccine after the 30" birthday
are personal desire to be vaccinated and risk of exposure due to sexual behaviour (sexual

partner is infected with HPV, changing sex partners) (ibid.).

The vaccination should be given in 2 doses in a 1+1 scheme (Meites, Kempe and Markowitz,
2016a; Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz
(BMSGPK), 2024, p. 43) for the age group 9 — 30 years, the second dose is recommended
6-12 months after the first vaccine dose (Iversen et al., 2016a; Bundesministerium flir
Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2024). The 2-dose
schedule for people aged 15 to 30 is off-label but the Austrian immunization plan states that
taking immunological considerations and available data into account the 2-dose vaccination
regime may be recommended to a healthy and immunocompetent population
(Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK),
2024). A period of at least 6 months should be kept between the first two vaccine doses, for
the vaccine to achieve appropriate efficacy in this population group (ibid.).

After age 30, the Austrian immunization plan recommends a three-dose-regime (0/2/6-8)
(Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK),

2024; Iversen et al., 2016a).

In June 2021, when our study was conducted, the Austrian immunization plan included the
free-of-charge nonavalent HPV vaccine only for children aged 9 — 12 years, regardless of
gender (scheme 1+1) (Bundesministerium fiir Soziales, Gesundheit, Pflege und
Konsumentenschutz (BMSGPK), 2021). Children up to the age of 15 could receive the
vaccine at reduced cost as part of the catch-up-program (ibid.). Due to the COVID-19
pandemic, this catch-up program was extended for children up to the age of 16 (ibid.). In

2021, the 3-dose regime was valid starting from age 15 (ibid.).

1.9  Secondary Prevention of Cervical Cancer: Cervical Screening

Secondary prevention seeks to decrease incidence and mortality of cervical cancer by
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identifying and treating females with precancerous cervical abnormalities (World Health
Organization, 2020a). Various options for secondary prevention exist: 1.) cytology-based
screening, 2.) visual cervical examination with acetic acid and treatment (the screen and treat
approach) and 3.) HPV testing (World Health Organization, 2020a).

Cytology-based screening, as part of high-coverage national programs, has been successful
in reaching said aims (ibid.). However, successful cytologic screening requires the capacity
to follow-up on patients, order additional diagnostics like colposcopy and pathology, and
provide disease management (ibid.). This can work in HICs but can be difficult in LICs and
MICs. Accordingly, the realization of cytology-based national programs has been
challenging in LICs and MICs (World Health Organization, 2020a) and in countries where
they have been realized, low screening coverage has been observed (ibid.).

In these resource-limited settings, the second screening option, “screen and treat” (World
Health Organization, 2020a, p. 28), has been less difficult to establish (ibid.). The screen and
treat method combines visual cervical examination with the application of acetic acid and
abnormalities are treated (ibid.). However, sensitivity of this method varies, and the accuracy
of visual examination is highly dependable on the examiner (ibid.).

Thirdly, HPV testing, having higher specificity and a “strong negative predictive value”
(World Health Organization, 2020a, p. 28) can be used for cervical cancer screening (World
Health Organization, 2020a). These qualities enable a minimum five-year testing interval,
meaning that for females that were tested HPV negative, retesting will only be necessary
after 5 years minimum (ibid.). Moreover, HPV testing can be performed via self-sampling,
which makes this option more accessible and raises acceptability (ibid.). To enable fast scale-
up, countries can use technology platforms, that are already used for testing of other
infections (tuberculosis, HIV (human immunodeficiency virus), etc.), for HPV testing
(ibid.).

Accordingly, the WHO recommends nations to switch to HPV testing as the main course of
action in cervical cancer screening (World Health Organization, 2020a). To evaluate and
manage females tested positive for HPV, evidence-based approaches exist (World Health

Organization, 2020a).

The PAP smear (short for Papanicolaou) was developed by Papanicolaou and Traut in the
1940s (Papanicolaou and Traut, 1941; Ahr and Scharl, 2013; Gossmann, Oettling and
Kreienberg, 2013). In 1941, Papanicolaou and Traut described their technique as ,,so simple

and inexpensive that it may be applied to large numbers of women” (Papanicolaou and Traut,
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1941, p. 194).

They stated in their publication that:
“In presenting this method of diagnosis at this time, we hope that it
may prove to be a dependable means whereby the principal malignant
diseases of the uterus can be recognized; and further that because of its
simplicity, it may eventually be applied widely so that the incipient
phases of the disease may come more promptly within the range of our
modern modes of treatment which have been proved highly effective in

early carcinoma.” (Papanicolaou and Traut, 1941, p. 205)

The PAP smear has since then been successfully established in various cancer screening
programs, for example in Germany, Canada and Austria (Ahr and Scharl, 2013; Gossmann,
Oettling and Kreienberg, 2013; Bundesministerium fiir Soziales, Gesundheit, Pflege und
Konsumentenschutz, Abteilung Kommunikation und Offentlichkeitsarbeit, 2019;
Bundesministerium fiir Gesundheit (BMG) and Referat L7 ‘Presse, Internet, Soziale
Netzwerke’, 2024).

In Austria, the PAP smear is part of the national health screen program and should be
performed yearly starting at the age of 18 (Bundesministerium fiir Soziales, Gesundheit,
Pflege und Konsumentenschutz, Abteilung Kommunikation und Offentlichkeitsarbeit,

2019).

Gossmann et al. describe the association between relative risk for cervical cancer and health
screen intervals: cervical screening every three years raises the relative cancer risk by a factor
of 4 and a 10-year or more interval makes the relative risk 12 times higher than when

screening is carried out 1x/year (Gossmann, Oettling and Kreienberg, 2013).

1.9.1 HPV-based Screening

The WHO recommends HPV testing as the primary screening approach (World Health
Organization, 2020a). The second pillar of the WHO's strategy to eliminate cervical
malignancy is to screen 70% of all females with a high-performance testing method (“a test

that would have performance characteristics similar or better than a HPV test” (World Health

41



Organization, 2020a, p. 20), new technology might be available in the future) at 35 and 45
years old (World Health Organization, 2020a, 2014).

HPV-testing uses molecular techniques to detect high-risk HPV-DNA in samples (World
Health Organization, 2014). For cervical malignancy to develop, persistent HPV infection is
almost always necessary (ibid.). The WHO recommends to not use HPV testing in females
under 30 (ibid.). The approach to not test females under 30 and detect infections, that are
often transient, avoids unnecessary treatment and its negative psychological and financial
consequences (ibid.). However, females over 30, that are tested HPV positive might have
corresponding cervical lesions or be at risk for future precancerous lesions and cervical
cancer (ibid.). The treatment of such “screen-positive” (World Health Organization, 2014,
p. 142) females can thus drastically decrease their risk for future cervical malignancy (ibid.).
Therefore, the WHO recommends to use HPV testing in females above the age of 30 “or the
age specified in updated national guidelines” (World Health Organization, 2014, p. 142).

The recommendations made by the Austrian guidelines will be described below.

The WHO states that HPV testing is established as a main screening method in “cervical
cancer prevention programmes” (World Health Organization, 2014, p. 142) in resource-rich
settings (ibid.). Additionally, self-sampling is possible (World Health Organization, 2014).
This option also makes HPV testing an attractive screening option in resource-limited
settings as females can self-sample their HPV test and for those with positive results, further

examination will be scheduled (Ahr and Scharl, 2013; Stewart ef al., 2007).

Moreover, a negative HPV high risk testing result “has a high negative predictive value”
(Reich et al., 2018b, p. 1234) and cervical dysplastic lesions that need treatment over longer
periods of time can largely be ruled out (Reich ef al., 2018b). Further prognostic value can

be drawn from subtype specific HPV testing (HPV type 16 and 18) (ibid.).

HPV-based screening can be used alone or in combination with cytology (so-called
cotesting) (Ahr and Scharl, 2013; Braune et al, 2015; Reich et al, 2018b;
Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMF), 2020b). The combination of these methods has a positive effect on screening
sensitivity (Ahr and Scharl, 2013). A third strategy is the use of HPV detection as a marker

for disease progression in suspicious cytological findings (ibid.).
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The first strategy, HPV testing alone as the primary screening method, builds on the
hypothesis that HPV high risk infection is necessary for cervical cancer to develop (Ahr and
Scharl, 2013). Ahr and Scharl describe screening models, where females over 30 were
included for HPV high risk testing (ibid.). Those tested positive in the screening, were then
further examined via colposcopy and cytology (ibid.). Screening interval is extended to five
years, when tested negative (annual screening = every five years) (ibid.).

Mayrand et al. found in their study that the sensitivity of HPV testing alone (94.6%)
outperforms the sensitivity of the cytological smear (55.4%) in detecting CIN2 and 3
(Mayrand et al., 2007; Ahr and Scharl, 2013; Braune et al., 2015). This screening model’s
weakness is that HPV testing (94.1%) has lower specificity than cytological testing (96.8%)
(Mayrand et al., 2007; Ahr and Scharl, 2013). Additionally, as HPV tests only test for a
certain panel of HPV types, a negative result cannot exclude HPV infection with types that
the patient was not tested for (Ahr and Scharl, 2013).

Ronco et al. followed-up four large European randomized controlled trials and found that
HPV-based screening offers 60 — 70% higher protection against invasive cervical
malignancy in comparison to cytological screening (Ronco et al, 2014). The authors
recommend implementing “HPV-based cervical screening with triage from age 30 years at

intervals of at least 5 years” (Ronco ef al., 2014, p. 530).

The strength of the second strategy, cytology combined with HPV testing as a primary
screening method, lies in its sensitivity: Mayrand et al. observed 100% sensitivity and 92.5%
specificity for the combination of these two screening methods (Mayrand et al., 2007; Ahr
and Scharl, 2013). Ahr and Scharl describe, that within this screening model females
between 20 and 30 would still be screened via cytology alone (1x/year), as, due to high HPV
infection rates in this age range, HPV testing only makes sense beyond this age (Ahr and

Scharl, 2013).

The third strategy, using HPV testing as a marker for progression in suspicious cytological
findings, is also based on the hypothesis, that infection with high-risk HPV is a requirement
for cervical cancer and precancerous lesions to develop (Ahr and Scharl, 2013). Thus,
conspicuous cytological findings that are consequently tested positive for HPV have a
different prognostic significance, than abnormal cytology that is tested negative (Ahr and
Scharl, 2013). Conspicuous cytology and a negative HPV test are either “false-positive
cytological findings” (Ahr and Scharl, 2013, p. 362) or they have a high tendency for
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remission (Ahr and Scharl, 2013). Abnormal cytology and positive HPV test results on the
other hand, are very unlikely to regress and normalize (ibid.).

In the opportunistic Austrian cervical cancer screening program, HPV testing is
recommended to females > 30 years, regardless from HPV vaccination status, at minimum
this is to be repeated every three years (Reich et al., 2018b). Both testing methods can be
performed alternately, however, routine co-testing should not be performed (Braune et al.,
2015; Reich et al., 2018b; Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft,
Deutsche Krebshilfe, AWMF), 2017).

Moreover, the Austrian (OEGGG) HPV task force states that the availability of primary HPV
testing for early detection of cervical cancer and precancerous lesions should be enabled in
Austria (Braune ef al., 2015). After consulting with the patient, the attending gynecologist
decides which method is applied: HPV testing as a replacement of conventional cytological
testing or both methods alternating (ibid.). In any case a routinely combination of both tests
should not be done (ibid.). At present, public insurance in Austria does not cover HPV-based
screening.

In the future, HPV testing as a preventative screening method should be implemented for
females that were vaccinated within the national vaccination program (Braune et al., 2015).
This measure should include a sufficiently long observation interval for the period of

implementation (ibid.).

The OEGGG task force proposed that HPV testing should be available to all women > 30
and to those with a history of HPV-associated disease, for example conization, genital warts,
St.p. PAPIII+, VIN, AIN (anal intraepithelial neoplasia) or a partner with HPV-associated
disease (Braune et al., 2015). Additionally, primary HPV screening should be offered to
females over 30 at first consultation and especially to those who have not taken part in annual
screening in over two years (ibid). Lastly, all females with whom it is unclear whether they
participate in annual screening, should be offered primary HPV screening (ibid.). HPV tests
should not be done routinely on females < 30 years (ibid.). Positive HPV test results require
follow-up via cytology and colposcopy (ibid.). Cytology shifts from being a preventative
screening method to a diagnostic method (ibid). Braune et al. conclude that this way profit
can be drawn from cytology s high specificity and additionally the positive predictive value

is raised strongly (Braune ef al., 2015).
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1.9.3 Diagnostic Tests

Not every positive cervical screening result means that the female tested has (pre-) cancer
(World Health Organization, 2014). Ensuing diagnostic tests, such as colposcopy and biopsy

are required to establish a diagnosis (ibid.).

Colposcopy is usually performed on females who tested positive in cervical screening
(World Health Organization, 2014). This test, that examines the vulva, vagina and cervix, is
performed to confirm “the presence, extent and type” (World Health Organization, 2014, p.
150) of precancerous or invasive lesion (ibid.). Moreover, colposcopy is performed to “guide
biopsies of” (World Health Organization, 2014, p. 150) conspicuous areas and to aid in
choosing the right treatment method (ibid.).

The definitive diagnosis is made through a biopsy (World Health Organization, 2014).
Cervical samples of suspicious tissue are taken from areas that are positive in visual
inspection with acetic acid or that look suspicious for cancerous lesions and are then
examined via microscope (ibid.). Colposcopy can help in locating lesion(s) that require
biopsy if they cannot be seen with the eye (ibid.). The purpose of biopsies is to assess “the
degree of abnormality of the cell changes and to rule out cancer” (World Health
Organization, 2014, p. 151). The biopsy results are categorized as normal, CIN (low-
grade/CIN 1 or high-grade/CIN II and CIN III) or invasive cervical cancer (ibid.). This

classification aids in treatment recommendations (ibid.).

Endocervical curettage (ECC) is useful if a lesion is suspected but the squamocolumnar
junction is not visible in its full extent and if the PAP smear showed a glandular cervical
lesion, that typically emerges from the endocervical canal’s columnar epithelium (World
Health Organization, 2014). Moreover, ECC is performed in the case of suspected cancer
and screening/colposcopy were not appropriate as the transformation zone could not be fully
visualized (ibid.). Lastly, if the screening test implies a (pre-)cancerous lesion that cannot be
seen in colposcopy, which raises the suspicion that they are located in the cervical canal,

ECC is performed (ibid.).
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1.10 Management and Treatment of Cervical Intraepithelial Neoplasia
in Austria

As this thesis focuses on the preventative aspects of HPV associated malign disease, in
particular cervical disease, this chapter describes management and treatment of precancerous
cervical lesions, as a part of secondary prevention, according to the joint guideline by Reich
et al. (Reich ef al., 2018). This goal is also integrated in the “Global strategy to accelerate
the elimination of cervical cancer as a public health problem” (World Health Organization,
2020a, p. Coverl): 90% of all females with precancerous lesions should receive treatment

(World Health Organization, 2020a).

Firstly, the Austrian Joint Guideline states, that, in line with “internationally accepted quality
standards” (Reich et al., 2018, p. 1237) the patient needs to be examined via colposcopy

before conization or superficial tissue destruction is performed (Reich et al., 2018).

Histologically diagnosed CIN I (LSIL) should be re-evaluated via colposcopy and ECC/EB
(endocervical biopsy) in six to twelve months’ time (Reich et al., 2018). A resection CIN I
lesions is indicated if the lesion persists > 2 years (ibid.).

In Austria, Germany and other European nations, CIN II lesions are, contrary to the concept
used in the United States, not categorized as HSILs that need to be treated immediately
(Reich et al., 2018; Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche
Krebshilfe, AWMF), 2020b). In the case of histologically verified CIN II, the patient should
be re-evaluated in a maximum period of six months via colposcopy and ECC/EB, however,
the observational period should not be longer than a year (Reich et al., 2018). Large loop
excision of the transformation zone (LLETZ) and ECC can become necessary (ibid.).
Histologically confirmed CIN III and AIS require treatment with LLETZ and ECC, in case

of AIS, conization is always necessary (Reich et al., 2018).

Patients < 25 years of age with HSIL can be observed for up to two years with examinations
being performed in 6-month intervals (ibid.).

No suspicion of an invasive lesion in colposcopy and an entirely visible lesion
(transformation zone type I or II) are necessary preconditions (ibid.).

If early invasion or AIS are suspected, conization is indicated (Reich et al., 2018). “Recurrent

pathological cytology without a histological corre-late [sic]” (Reich ef al., 2018, p. 1238)
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also requires resection (ibid.). Lastly, resection is necessary if HPV high-risk type infection
persists for over two years and additional indications apply (“divergent findings” (Reich et
al.,2018b, p. 1238)) (Reich et al., 2018b; Kjer et al., 2010).

The recommended resection method is electrosurgical loop conization (LLETZ, LEEP, loop
conization/excision, loop cone biopsy) (Reich et al., 2018).

In Austria, approximately 7000 conizations/year are performed (BMSGPK - Diagnosen- und
Leistungsdokumentation der &sterreichischen KA 2002-2023 and GOG - eigene
Berechnungen, 2023).

HPYV vaccination after conization could decrease recurrence risk, as some literature indicated
(Joura et al., 2012; Kang, Choi and Kim, 2013; Reich ef al., 2018). In Austria, insurance
covers HPV vaccination after conization due to HSIL (CIN II/III) for females up to 45 years
of age (Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz

(BMSGPK), 2023a).

If the biopsy findings show a LSIL lesion (CIN I/ condyloma), superficial destruction can
be the therapy of choice (Reich ef al., 2018b). For superficial destruction, the lesion must be
located on the ectocervix, and the transformation zone must be visible in its entire extent
(ibid.). A follow-up monitoring after six months is necessary and should include colposcopy

and cytology (ibid.).

1.11 WHO: Global Strategy for Cervical Cancer Elimination

In 2018 the WHO issued a Global Call for Action to eradicate cervical cancer (World Health
Organization, 2018b, 2020a, no date a). In 2020, the World Health Assembly enacted the
“Global Strategy of Cervical Cancer Elimination” (World Health Organization, no date a).
The strategy proposes “a vision of a world where cervical cancer is eliminated as a public
health problem” (World Health Organization, 2020a, p. 7). For the eradication of this cancer
as a public health issue nations should aim to reach an incidence < 4 per 100 000 women-
years (World Health Organization, 2020a). To be on the road to succeed in that goal, all
nations need to fulfill the 90-70-90 targets:

- 90% HPV vaccination coverage of females until aged 15

- 70% screening coverage via a high-performance test at age 35 and 45 years

- 90% of females with a diagnosis of cervical (pre-)cancer receive treatment:
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o 90% of females with precancerous lesions are treated
o 90% of females with invasive cervical cancer diagnosis are managed (World

Health Organization, 2020a).

The advantages of reaching the 90-70-90 targets until 2030 in LIC’s and lower-middle-
income countries were shown by a mathematical model (Brisson et al., 2020; Canfell et al.,
2020; World Health Organization, 2020a). By that model, that used the scenario of 90%
vaccination coverage of 9-year old females in 2020 (“with a 1-year multi-age cohort catch-
up to age 14 years” (Brisson et al., 2020, p. 578)) and 90% screening coverage at ages 35
and 45 by the year 2045, median cervical malignancy incidence rate will decrease by around
42% until 2045 (Brisson et al., 2020; World Health Organization, 2020a). The authors of
that study discuss that in case scale-up of HPV immunization in combination with cervical
screening is achieved, their results imply “that cervical cancer elimination could be achieved
in all countries by 2100 (Brisson et al., 2020, p. 586; World Health Organization, 2020a).
Therefore, cervical cancer incidence would be decreased by 97% “and more than 74 million
cases would be averted over the next century" (Brisson et al., 2020, p. 586; World Health
Organization, 2020a)

Combining vaccination with scale up of screening (twice/life) and treatment (modelled
scenario details are to be found in Canfell’s study (Canfell et al., 2020)) would result in a
median cumulative number of prevented cervical malignancy deaths of 300 000, more than
14 million and more than 62 million until 2030, 2070 and 2120, respectively (Brisson et al.,
2020; Canfell ef al., 2020; World Health Organization, 2020a).

Additionally, as part of “Europe’s Beating Cancer Plan”, in the fight against cervical cancer
and other HPV-associated cancers, the European Commission pursues not only to reach a
minimal vaccination coverage of 90% amongst EU target population of females, but also to
considerably raise HPV vaccination of males by 2030 (World Health Organization, 2020b;
EUROPEAN COMMISSION, 2021; Bundesministerium fiir Soziales, Gesundheit, Pflege
und Konsumentenschutz (BMSGPK), 2023b; Directorate-General for Communication,
2024a). Among others, one of the measures to reach vaccination goals is to scale-up outreach
and communication (Directorate-General for Communication, 2024a). Additionally, the
World Health Organization states, that, among others, “vigorous health promotion at all
levels” (World Health Organization, 2020a, p. 8) will be necessary to eradicate cervical

cancer as a public health challenge (World Health Organization, 2020a). Moreover, bold
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strategic actions to increase community awareness and to nationally expand “organized,
population-based prevention and treatment platforms” (World Health Organization, 2020a,
p. 19), among others, will be necessary to pave the way to cervical cancer elimination (World
Health Organization, 2020a).

The World Health Organization’s strategy requests governments to engage with key partners
who can stand up for accessible and acceptable health services and products and raise

awareness on the topics of prevention and control of cervical cancer in their communities

(ibid.).

Addressing especially primary prevention through HPV vaccination, the WHO indicates that
the implementation of HPV vaccine programs needs to be complemented with “strong
communication strategies for advocacy and social mobilization” (World Health
Organization, 2020a, p. 26) to build awareness on the advantages, efficacy and safety of the
HPYV vaccine, so that long-lasting coverage and a high acceptance level are possible (World
Health Organization, 2020a). Moreover, strategies that target the growing anti-vaccine
movement need to be developed (ibid.).

Furthermore, apart from vaccination against HPV, a comprehensive prevention strategy
should educate on sexual and reproductive health, safer sex, and the importance of tobacco
cessation (ibid.). The promotion of a healthy lifestyle to adolescents regardless from their
gender, is crucial if it is to achieve a healthier population and sustainable development

(ibid.).

As mentioned above, scale-up of outreach and communication are critical to achieve
vaccination goals (Directorate-General for Communication, 2024b). Outreach aims at
reaching target populations, for example adolescents, outside of health-care facilities, for
example in schools, to build and raise health specific knowledge, for example prevention of
cervical cancer (World Health Organization, 2014). Moreover, health service access should
be ameliorated by that (ibid.). Additionally, outreach aims at reaching maximum coverage
and uptake of cervical cancer preventative and control services (ibid.). One of the five target
population groups that should be approached with outreach strategies are teenagers
(including their families) (ibid.). As per WHO recommendation, young females between 9
and 13 years are the target group for vaccination against HPV (ibid.). Nevertheless,
campaigns that spread knowledge and awareness should also include males (ibid.).

Apart from in health-care facilities, health education can be brought to the population
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through community education (World Health Organization, 2014). Community education
can be carried out in various settings and by various chosen community members, for
example by medical professionals, community health workers and teachers (ibid.). Schools,
community centers and sports events are some of the possible settings listed by the WHO
(World Health Organization, 2014). Information about the HPV vaccine needs to be tailored
for the target group (adolescents, regardless of gender, and their parents or legal guardians)
(ibid). Community health education, providing educational sessions taught by medical
providers or trained community health workers have the potential to raise uptake of cervical

cancer preventative and control services (World Health Organization, 2014).

1.12 Vaccination Rates Worldwide and in Austria

A 90% HPV vaccination coverage of females by age 15 is one of the WHO's three targets
that have to be met until 2030 for worldwide cervical cancer elimination (World Health
Organization, 2020a). Globally, in 2022, HPV vaccination coverage for females by age 15
with the first vaccine dose and the last vaccine dose was estimated to be 21% and 17%,
respectively (World Health Organization, 2023a). HPV vaccine coverage for males by age
15 with the first dose and the last vaccine dose was estimated to be 7% and 5%, respectively
in 2022 (ibid.). In comparison, in 2018, when the WHO called for action to eradicate cervical
cancer, HPV vaccination coverage for females by age 15 with the first dose and the last dose
was estimated to be 13% and 10%, respectively and for males by age 15 3% and 2%,
respectively (World Health Organization, 2018a, 2023a, no date b).

“HPV Vaccination program coverage” (World Health Organization, 2023a) with the first
vaccine dose in females worldwide was 16% in 2021 and increased to 21% in 2022 (World
Health Organization, 2023a, 2023e). The World Health Organization describes that this
increase was “driven in particular by the effect of new introductions and programmes that
resumed after interruptions” (World Health Organization, 2023e). However, in 2019 “HPV
vaccination program coverage” with the first dose in females was 19% (World Health
Organization, 2023a).

Spayne and Hesketh estimated the global vaccination coverage in 2018 for females aged 15

years old at 12.2% (Spayne and Hesketh, 2021)'2. Through extrapolation from these

12 (Spayne and Hesketh, 2021 using data from ; World Bank, 2020; IARC, 2020; Ferlay et al., 2019; World
Bank, 2020, no date; Unicef, 2020, no date, 2019; Huh et al., 2017)
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numbers, they found that, 7041 of the around 61 million 15-year-old females in 2018, will
probably die from cervical malignancy (ibid.)!*. Almost all of these deaths are expected in
poorer countries (ibid.)!*. However, in this study only 78 of 195 countries reported on their
HPV immunization programs and two countries only reported on the first dose coverage
(ibid.)"*. For the calculation/estimation of the global HPV immunization rate, the lack of
reporting was seen as an indicator for a lack of immunization, which the authors stated as

unclear if this is actually the case (Spayne and Hesketh, 2021)"°.

In Europe the vaccination rate for females and males by age 15 in 2022 is estimated at 38%
and 18% with the first dose and at 29% and 14% with the last vaccine dose, respectively
(World Health Organization, 2023b).

A striking example of high HPV vaccination coverage is Uzbekistan, where in 2019 the HPV
vaccination was first implemented in the national immunization plan (World Health
Organization, 2022) and vaccination coverage in females with the final dose reached 98.6%
the same year (World Health Organization, 2023c). In 2023, the HPV vaccination rate
peaked even further with 99.8% (females, last dose) (World Health Organization, 2023c).
According to the World Health Organization, the communication plan, built by the country
itself and aided by the WHO and UNICEF, was crucial to the success of the vaccine
implementation (World Health Organization, 2022). Moreover, constant monitoring of the
vaccination uptake and addressing problems with adequate measures helped to keep the
vaccination implementation on track (ibid.). For example, as a response to decreasing
vaccine take-up numbers in one school, teacher-parent meetings with health care workers
were held under the national immunization plan and questions regarding misinformation
about the vaccine on social media could be addressed (ibid.). The WHO Uzbekistan team
considered these measures very effective (ibid). After receiving information
(data/studies/examples) by experts, parents did not only wish for their own child to receive
the vaccine, but for as many kids as possible (ibid.). A factor for the great success of the
Uzbekistan vaccination program was to bring “all the stakeholders together to speak with
one voice” (World Health Organization, 2022), for example teachers were specifically

trained (ibid.).

13 (Spayne and Hesketh, 2021 using data from ; World Bank, 2020; IARC, 2020; Ferlay et al., 2019; World
Bank, 2020, no date; Unicef, 2020, no date, 2019; Huh et al., 2017)
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In Austria, vaccine coverage for the years 2014 - 2022 with HPV vaccine Gardasil/Gardasil9
were calculated via an agent-based simulation model (Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2023b). Further details regarding
technical aspects of this calculation can be found in the cited report. The Austrian vaccine
coverage for children aged 14 in the year 2022 for the first dose is analyzed at 56% and for
both doses at 53% (Bundesministerium fiir Soziales, Gesundheit, Pflege und

Konsumentenschutz (BMSGPK), 2023b, 2023a; World Health Organization, 2023d).

In the Austrian free immunization program, the HPV vaccine is recommended and
administered to all genders (Bundesministerium fiir Soziales, Gesundheit, Pflege und
Konsumentenschutz (BMSGPK), 2023b). At the moment, no data regarding gender
distribution among the vaccinated population exists, therefore it is currently impossible to
assess the degree to which Austria is approaching the WHO's target (Bundesministerium fiir
Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2023b) which leads to

the aim of this thesis.

1.13  Aim of this Thesis

This study aims to explore if targeted education on the topics of HPV and the HPV vaccine
can raise students” knowledge and awareness and have a positive effect on participants”
willingness to receive the vaccine. The study aims to investigate if targeted education can
raise HPV vaccination intention amongst a sample of 12 — 14-year-old unvaccinated
students. Furthermore, this study intends to evaluate if targeted education through medical
professionals can increase the students” willingness to recommend the vaccine to others.
Additionally, it seeks to obtain a minimal vaccination coverage in a predefined sample
group. Lastly, this study shall explore whether knowledge on the topics of HPV and the HPV
vaccine is present in the studied sample group and whether this knowledge can be improved

by a specific education.
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2 Material and Methods

2.1  Objective and Research Question

When the study was conducted in June 2021, no official statistics of vaccine coverage existed
in Austria, it was estimated to be under 50% (Pressestelle des LKH-Univ. Klinikum Graz,
2019; Osterreichische Krebshilfe, 2022, 2023b, 2023a). We conducted this study to obtain a
minimal vaccine coverage in a predefined sample group. The objective of this study was to
explore if targeted education by medical professionals can have a positive effect on HPV

vaccination intention in a sample of 12 — 14-year-old students.

2.2 Study Population

In June 2021, the Austrian immunization plan included the free-of-charge nonavalent HPV
vaccine only for children from 9 — 12 years of age, regardless of gender (Bundesministerium
fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2021). Beyond that
age, children up to the age of 15, could receive the vaccine at reduced cost as part of the
catch-up-program. During the COVID pandemic the catch-up program was extended until
the age of 16 (Osterreichische Krebshilfe, 2020; Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2021). At that time, children
above the age of 15 were given 3 HPV vaccine doses, the costs were not covered by the
national children vaccination program and expenses had to be covered by the patients
themselves (Osterreichische Krebshilfe, 2020).

Hence, the cohort of 12 — 14 (-15, respectively) year old children was the last one to benefit
from the cost-reduced HPV catch-up-program (Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2021). In June 2021, said program
was made accessible until the age of 18 (Simone Traxler Gesundheitsamt Impfstelle Stadt
Graz, 2024). At the time we concepted the study, the catch-up-program was for the cohort
of 12- to l6-year-olds (Bundesministerium fiir Soziales, Gesundheit, Pflege und
Konsumentenschutz (BMSGPK), 2021; Simone Traxler Gesundheitsamt Impfstelle Stadt
Graz, 2024). Therefore, the target group of the study was the last cohort included in the
catch-up program. By choosing our target population, we aimed at reaching the last group,

that could receive the vaccine at the cost of 69 €/dose (Simone Traxler Gesundheitsamt
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Impfstelle Stadt Graz, 2024), before the cost was raised to about 624 € for everyone above
the age of 15 years (Waser, Heiss and Borena, 2022).

We picked a cohort with a minimum age of 12 and a maximum age of 14 years old. We
conducted the study in the Graz International Bilingual School (GIBS), the intended sample
size was 50 students. For that we intended to include two classes. The school’s principal,
Edda Berger-Cian, offered us the opportunity to conduct the study in three classes with a
total of 82 students. However, the total number of students that handed in the signed parental
consent form was below 50. Therefore, we extended the study to five classes in total, with a

total of 135 students. The intention-to-treat population consequently was 135.

2.2.1 Inclusion Criteria

1.) Age 12-14 years (irrespective of gender)

2.) Parentally signed consent forms

2.3 Outcomes

2.3.1 Primary Outcome

The primary outcome was the intention of unvaccinated (or vaccination uncertain) students
to receive the HPV vaccination intention before and after receiving specific education about

HPV.

2.3.2 Secondary Outcome

The first part of the survey included demographic data on age and anatomic-medical sex.

Secondary outcomes in all groups, irrespective of HPV vaccination status, were present
knowledge about HPV and the HPV vaccine (“Ja”/*Nein”/“Ich habe schon mal was dariiber
gehort, weill aber nicht genau dariiber Bescheid.”, “Yes”/”No”/”l have heard about it, but |
do not know exactly what it is”); willingness to recommend the HPV vaccine to friends
(“Ja”/*“Nein”, “Yes”/”No”); and opinion on whether the students think it’s good to receive
specific HPV education in schools (“Ja”/*“Nein”, “Yes”/’No”). The endpoints were

evaluated before and after receiving the specific educational class on HPV.

54



Additionally, in the second questionnaire section (“Fragebogen nach Aufkliarung”,
“Questionnaire after targeted education”) we explored whether the student’s opinion on the
HPYV vaccine changed as a result of the educational class (“Ja”/“Nein”, “Yes”/”No”) and if
yes, for what reasons. Furthermore, we explored possible reasons for the refusal of the HPV
vaccine.

Students who were vaccinated were asked at what age they had received the vaccine.

In the cohort with uncertain or negative HPV immunization status, we analyzed whether
students were previously informed about the possibility of HPV vaccination.

Moreover, the anamnestic HPV vaccination status at the time of the study was investigated
and the percentage of vaccinated students (students who responded with “Ja” (“Yes”) to the
question “Bist du gegen HPV geimpft?” (“Are you vaccinated against HPV?”) and students
who ticked off “Ja” (“Yes”) and added a written note that they have received only one dose)
was investigated separately for each gender.

Lastly, students had the possibility to leave comments at the end of each questionnaire

(questionnaires are attached in the annex).

2.4  Methods

The principal of the Graz International Bilingual School (GIBS), Edda Berger-Cian, was
contacted in March 2021, informed about the planned study and asked about the opportunity
of conducting it in two classes of GIBS in June 2021. Due to the COVID-19 pandemic it
was unclear at first if the study could be conducted in presence or online. Mrs. Berger-Cian
agreed to support the study.

In the meantime, we submitted the protocol to the Ethics Committee of the Medical
University of Graz. Approval was obtained in June 2021 (EK-number 33-448 ex 20/21)

(annex).

Contact with Mrs. Berger-Cian was resumed in May 2021 to plan whether the study could
be held in presence. Further practical details (the number of classes required to reach the
targeted number of study participants (50), possible dates, the procedure for obtaining
parental consent due to minority of study participants) were discussed. The primarily
proposed study dates were the 8, 9 and 11 June 2021. As we received the positive ethics vote

on 4 June 2021 and needed time to hand out the parental consent forms to the students before
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the start of the study, we started the study on 9 June and postponed the first date (8 June) to
the 15 June. At first, we conducted the study in three classes. As the total number of students
in the three classes, who handed in signed consent forms and therefore could participate in
the study, (n=33) (3a, 3b, 3c) was below our intended sample size of 50 participants, we
extended the study to two further classes (4a, 4b) and reached a primary sample size of 55

participants.

As the study participants were minors, written parental consent (patient information and
informed consent forms for students and parents are attached in the annex) was obtained in
advance. The parental consent forms were handed out to the intention-to-treat population
(n=135, 5 classes). Prior to the study start, the author of this study visited the classes,
introduced herself and the study and handed out the patient information for the students, as
well as the patient information and consent form for the parents to the students themselves.
As some of the students were missing when the documents were distributed, the residual
patient information and consent forms were given to the class teachers to pass on to the
missing students.

At the first intervention day, 9 June 2021, only 10 out of 26 present students (27 students in
class in general, 1 missing) handed in signed parental consent forms. Therefore, the author
contacted the form teachers of the four classes for which the intervention was still scheduled.
She asked them in an email/text message that the student’s parents be reminded to sign the
consent forms and have the children return them. Moreover, the patient information and
consent forms and the contact information (phone number) of Dr. Taumberger (one of the
supervisors of this study) and of the author of this study were attached in the mail again, in
case any questions arose. Two form teachers forwarded the documents and the mail, (one
teacher added an additional English explanation), one teacher reminded the student’s parents
in their WhatsApp group and one teacher did not see the mail in time, however the principal
forwarded the reminder in the WhatsApp group of the class in question.

The information sessions were held in June 2021. One double period was made available per
class. Dr. Taumberger and the author of this study held the initial day of the study together,
the subsequent four study dates were conducted by the author herself.

The children who had submitted a signed parental consent form were allowed to participate
in the questionnaire study.

Study participants first completed the first section of the questionnaire (“Fragebogen vor
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Aufklarung”, “Questionnaire before targeted education”). Next, the author of this study (and
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Dr. Taumberger on the first study day) conducted an approximately one-hour specific
educational class about HPV and the HPV vaccine (the PowerPoint presentation is attached
in the annex). Then, the study participants proceeded to fill in the second part of the
questionnaire (“Fragebogen nach Aufkldarung”, “Questionnaire after targeted education”).

The first section of the questionnaire, the educational class and the second section of the
questionnaire were conducted on the same day successively. The study participants” opinion
was to be collected independent from other influences, therefore all data were collected on
the same day. By that, we wanted to exclude the possibility of the students doing self-

research or having a conversation with their parents and but rather solely explore the

students” knowledge and opinion on the relevant topics, without external influence.

The study was conducted as a random sample study. The sample of 55 students that handed
in their signed parental consent form is too small for a generalization of the results. It is
feasible to repeat this study with a larger sample size, if relevant changes in HPV vaccination
intention as a result of the targeted educational class are to be examined more thoroughly.

Such an extension (e.g., including further schools) is outside the scope of this thesis.

The abstract of this thesis was submitted for the poster award of the OEGGG
(Osterreichische Gesellschaft fiir Gynikologie und Geburtshilfe) Jahrestagung 2022, at
which the author of this study presented the study.

2.5  Statistics

2.5.1 Data Analysis

Data were analyzed with descriptive statistics in Microsoft Excel. Demographic variables of
the study participants were analyzed using data from the first questionnaire.

To analyze the primary outcome measure, study subjects with a history of a positive HPV
immunization status were excluded, as were those who reported to have received one dose
only (one student, who reported to be vaccinated with one dose in the 1% questionnaire
“Ja/Nein, ich hab eine”, “Yes/No, I have one”) and then responded with “Ja/Nein”
(“Yes/No”) in the 2™ questionnaire (student ticked off both options), was also excluded).

The HPV vaccination intention within the catch-up vaccination program at reduced cost was
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analyzed within the cohort with a negative or uncertain HPV immunization status (“Nein”
(“No”), “Das weil ich nicht.” (“I do not know that”), before and after receiving the targeted
education class. In the same cohort with uncertain or negative immunization status, it was
explored, whether students have been informed on the possibility of the HPV vaccination
before.

Reasons for HPV vaccine refusal were explored only in students who did not know their
HPV immunization status or were not HPV vaccinated at the time the study was conducted
and showed no intention to receive the vaccination in a catch-up vaccination program at
reduced cost, after receiving the targeted education class. For that all students that were
vaccinated fully and vaccinated with one dose were excluded, one student, who reported to
be vaccinated with one dose in the 1% questionnaire “Ja/Nein, ich hab eine” (“’Yes/No, I have
one”) and then responded with “Ja/Nein” (“Yes/No”) in the 2" questionnaire (student ticked
off both options) was also excluded. Then, to analyze this measure, out of this cohort, only
students that responded negatively (with “Nein” (“No”)) to the question “Wenn Nein,
wiirdest du dich im Rahmen eines kostenvergiinstigten Impfprogrammes impfen lassen?”

(“If not, would you get vaccinated in a cost reduced catch-up program?”’) were included.

For the analysis of the other secondary outcome measures, all test subjects meeting age

inclusion criteria (12 — 14 years old) and irrespective of immunization status were included.

Relative frequencies, to analyze the share of vaccinated/unvaccinated study subjects in the
total sample size, were calculated. The percentage of vaccinated (students who responded
with “Ja” (“Yes”) to the question “Bist du gegen HPV geimpft?” (“Are you vaccinated
against HPV?”) and students who ticked off “Ja” (“Yes”) and added a written note that they

have received only one dose) students were calculated separately for each gender.

All measures, except for reasons for refusal of HPV vaccine, change of opinion regarding
HPV vaccine as a result of targeted education and reasons for change of opinion, were
analyzed before and after the specific educational intervention. The three exceptions were

analyzed only after our targeted educational class.

The primary intention was to calculate whether our results are significant. However, due to
the small sample size, it is clear, that statistical significance of our results cannot be

reasonably established; therefore, we decided to forego in doing so. Further work using
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larger sample sizes is recommended. However, doing so is beyond the scope of and resources

available to this study.

2.6  Data Protection

Data were collected anonymously with sequential numbering. Study subjects who provided
signed parental consent forms received two questionnaires, which were stapled together. The
first questionnaire was titled with “Fragebogen vor Aufkldarung” (“Questionnaire before
targeted education”), the second questionnaire was titled “Fragebogen nach Aufkldrung”
(“Questionnaire after targeted education”). The questionnaires were marked by sequential
numbering, with one number per study subject. After completion of the second
questionnaire, each study subject submitted their signed consent form joint to the
questionnaires. This enabled us to verify that all participants had signed parental consent

forms.
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3 Results

3.1 Demographics

We handed out parental consent forms to 135 students. 55 students (41%) returned parentally
signed consent forms and then completed the questionnaires and participated in the

educational class. Table 1 shows the number of students participating, present, absent and

general number of students in class for the dates the study was conducted.

Participating Present General Number Absent
Students Students Students in Class Students

1 10 26 27 1

2 19 26 27 1

3 4 25 28 3

4 17 19 26 7

5 5 24 27 3

Total 55 135

Table 1: Number of participating, present, general number of students and absent students per class

During data analysis we excluded 1 student who was 15 years old. Therefore, 54 students

were ultimately included in the study (Fig /).
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135 parental

consent forms
handed out

55 students included 80 students excluded
with parentally signed [ > due to missing consent
consent forms (41%) forms (59%)
54 students meeting 1 student excluded
inclusion criteria (40%) | i (age 15)

54 students

included (40%)

Figure 7: Flow diagram showing included and excluded subjects

Demographic variables are described only for the included students. Mean age was 13.2
years, median age was 13 years (“Alter: _ Jahre”, “Age:  years”). 34 out of 54 students
were female (63%), 19 were male (35% out of 54) and 1 student did not specify (Fig. 3)
(“Mein Geschlecht (anatomisch-medizinisch) ist”, “My sex (anatomical-medical) 1s”’). The

item “sex” in the questionnaires was specified to anatomical-medical sex.
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Figure 8 (left): Number of students by age

Figure 9 (right): Number of students by (anatomical-medical) sex

3.2 Knowledge about HPV and HPV vaccine

Before receiving specific education on HPV, 18 of 54 students (33%) reported to know what
HPV is, 33 students (61% of 54 students) had heard about it but did not know exactly what
it is and 3 students (6%) did not know what HPV is (“Weilit du, was HPV ist?”, “Do you
know what HPV is?”) (Fig. 4).

After the targeted education class, all 54 students (100%) reported knowing what HPV was
(Fig. 5).

Before receiving specific education, 27 of 54 students (50%) stated that they knew what the
HPV vaccine is (“Weillt du, was die HPV-Impfung ist?”, “Do you know what the HPV
vaccine is?”). 21 students (39%) reported to have heard about it, but to not know exactly
what it is and 6 students (11%) stated not knowing what the HPV vaccine was (“Weil}t du,
was die HPV-Impfung ist?”, “Do you know what the HPV vaccine is?”) (Fig. 6).

After receiving targeted education, 53 students (98%) reported knowing what the HPV

vaccine was. 1 student (1.85%) stated having heard about it, but not knowing exactly what

itis (Fig. 7).
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Figure 10: Percentage of students per response on the question: "Do you know what HPV is?" ("Weifst du, was HPV

ist?") of the I*" questionnaire before receiving targeted education on HPV

After Targeted Education on HPV
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Figure 11: Percentage of students per response on the question: "Do you know what HPV is?" ("Weifst du, was HPV

ist?") of the 2" questionnaire after receiving targeted education on HPV
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Figure 12: Percentage of students per response on the question: "Do you know what the HPV vaccine is?" ("Weifst du,
was die HPV-Impfung ist?") of the 1st questionnaire before receiving targeted education on HPV
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Figure 13: Percentage of students per response on the question: "Do you know what the HPV vaccine is?" ("Weif3t du,
was die HPV-Impfung ist?") of the 2nd questionnaire afier receiving targeted education on HPV
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3.3 Vaccination Coverage in the Cohort

From analysis of the first questionnaire, 38 of 54 students reported to be vaccinated with the
HPV vaccine (70%) (“Bist du gegen HPV geimpft?”, “Are you vaccinated against HPV?”).
3 students (6%) answered with “Ja” (“Yes”) and added a written note that they have received
only one dose of the HPV vaccine by the time the study was conducted. Therefore,
vaccination coverage with minimum one dose in our cohort was 76% (41/54). Within the
overall intention-to-treat population this leads to a minimal anamnestic vaccination coverage

of 28% (38/135 students) and 30% (41/135) for minimal one dose.

In the first questionnaire, 8 students (15%) were uncertain of their HPV vaccination status,
4 students (7%) reported to be unvaccinated with the HPV vaccine and 1 student (1.85%)
was not vaccinated at the exact time of the study but was to receive the HPV vaccine still on

the same day the study was conducted.

After receiving the targeted educational class only 6 students were uncertain of their
vaccination status anymore (11%) (first questionnaire: 8 students, 15%), but 2 more students
reported to be HPV unvaccinated (6 in total (11%) compared to 4 students (7%) in the 1%
questionnaire). 2 students (4%) reported to have received one dose of the HPV vaccine by
the time the study was conducted. 1 student (1.85%) ticked off both “Ja” (“Yes”) and “Nein”
(“No”) in response to the question of whether they are HPV vaccinated. The same student
initially responded to have received 1 dose of the HPV vaccine in the first questionnaire.

The rest of the parameters were unchanged from the first questionnaire.

In the 1% questionnaire, 76% of female students that participated reported to be HPV
vaccinated (26/34). 29/34 (85%) of female students reported to have received at least the
first dose of the HPV vaccine.

11/19 (58%) of the male students reported to be HPV vaccinated. The one student who did

not specify their sex was vaccinated.

3.3.1 (Previous) Information on the Possibility of HPV Vaccination

In the 1% questionnaire, 3/13 (23%) of the unvaccinated/uncertain reported to previously
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have been informed about the possibility of HPV vaccination (“Wenn Nein, wurdest du
schon mal iiber die Moglichkeit einer Impfung aufgeklart?”, “If no, have you ever been
informed about the possibility to vaccinate?”), 3 (23%) were uncertain about having been
informed, 6 (46%) reported not to have been informed and 1 (8%) did not answer to the
question. One of the 3 students that stated to have been informed about the possibility of

HPYV vaccination, added to have received information in primary school.

In the 2™ questionnaire in this group (unvaccinated/uncertain), 8 students (62%) reported to
have been informed about the possibility of HPV vaccination. 1 of these 8 students added to
have been informed in our educational class. 3 students (23%) stated to not know whether
they have been informed about the possibility of HPV vaccination, 1 student (8%) reported

not to have been informed about this and 1 (8%) did not answer the question.

3.4 HPV Vaccination Intention

Before targeted education, 10/13 (77%) students who were HPV unvaccinated or uncertain
whether they were HPV vaccinated, would get vaccinated with the HPV vaccine in a cost-
reduced vaccination program (,Wenn Nein, wiirdest du dich im Rahmen eines
kostenvergiinstigten Impfprogrammes impfen lassen?”, “If no, would you get vaccinated in
a cost-reduced program?”).

After the educational class, 11/13 (85%) students from this cohort would get HPV vaccinated

in a cost-reduced vaccination program.

The one additional student who did not want to get HPV vaccinated before and did want to
get vaccinated in a cost-reduced vaccination program after receiving targeted education,
stated in the comments section of the 1% questionnaire “Ich finde es toll dass wir so einen
Workshop machen.”. In the 2™ questionnaire this student stated that their opinion on the
HPYV vaccine changed as a result of the targeted education class (“Hat sich deine Meinung
zur HPV-Impfung durch die Auftklarung veridndert?”, “Did your opinion on the HPV vaccine
change as a result of targeted education?”’). The student’s response to the question on why
their opinion on it has changed (“Wenn Ja, warum hat sich deine Meinung zur HPV-Impfung
verandert?”, “If yes, why did your opinion on the HPV vaccine change?”) is: ,,Ich wurde

sehr gut aufgeklirt und weil} jetzt was genau das ist.”. In the additional comment section of
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the 2nd questionnaire, this student added: “Ich fand den Workshop sehr interessant und ich

finde es toll dass wir dariiber aufgeklart wurden”.

To conclude, in the 1% questionnaire 2 out of 13 (15%) students of the same cohort were
unwilling to get HPV vaccinated in a cost-reduced program and 1 student (8%) did not
answer the question.

In the 2" questionnaire, 1 student (8%) of this cohort was unwilling to receive the HPV

vaccine in a cost-reduced program and 1 (8%) did not respond to the question.

5.) Bist du gegen HPV
geimpft? (Mehrere Elemente)
vor Aufklarung
Anzahl von 8.) Wenn Nein, wiirdest du dich im Rahmen
eines kostenvergiinstigten Impfprogrammes impfen

Zeilenbeschriftungen lassen?
Ja 10 77%
Nein 2 15%
X 1 8%
Gesamtergebnis 13 ~100%

16.) Bist du gegen
HPV geimpft? (Mehrere Elemente)
nach Aufklarung
Anzahl von 19.) Wenn Nein, wiirdest du dich im
Rahmen eines kostenvergiinstigten Impfprogrammes

Zeilenbeschriftungen impfen lassen?
Ja 11 85%
Nein 1 8%
X 1 8%
Gesamtergebnis 13 ~100%

3.4.1 Reasons for Refusion of HPV Vaccine

The one student (male) who remained unwilling to receive the HPV vaccine after education
on the topic provided as a reason for his HPV vaccine refusal:
“Ich bin der Meinung das es keinen richtigen Schutz gegen Impfungen gibt und unser

Vorfahren haben auch iiberlebt”.
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3.5 Willingness to Recommend HPV Vaccine to Friends

Before targeted education, 45/54 (83%) of students would recommend the HPV vaccine to

their friends. After education 50/54 (93%) would recommend the vaccine.

Before receiving targeted education, 3 (6%) students were uncertain (ticked off both “Ja”
(“Yes”) and “Nein” “No”) whether they would recommend the vaccine, 3 (6%) would not

recommend the vaccine, and 3 (6%) did not answer the question.

After the educational class, only 1 student (2%) was uncertain (ticked off both “Ja” (“Yes”)
and “Nein” (“No”’)) on recommending the vaccine and 3 (6%) did not answer the question.
No student would not recommend the vaccine to friends after receiving targeted education

about it.

3.6  Opinion on Targeted Education about HPV Vaccine in School

In the 1% questionnaire, 52/54 students (96%) considered it to be good that targeted education
about the HPV vaccine is provided in school. One of these 52 students even added an
exclamation mark next to the “Yes” option.

One student (2%) answered with “~* and one student (2%) ticked off both options “Ja”
(“Yes”) and “Nein” (“No”).

In the 2" questionnaire, 53/54 students (98%) considered it good that targeted education is
provided in school. One of these 53 students added an exclamation mark next to the “Yes”
option (“Ja!” (“Yes!”)). One student (1.85%) ticked off both options “Ja” (“Yes”) and
“Nein” (“No”).

3.7 Change of Opinion Regarding HPV Vaccine as a Result of
Targeted Education

19/54 students (35%) stated that their opinion on the HPV vaccine changed as a result of
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targeted education about HPV. For their reasons for this change of opinion, refer to Chapter
3.7.1.

35/54 students (65%) did not change opinion on the HPV vaccine. 3 out of the 35 students
added extra information to their response: 1 student answered: “Nein, ich finde sie trotzdem
noch gut.”, 1 student replied: “Nein, ich hatte davor keine wirkliche Meinung” and 1 student

responded with: “Nein, ich wollte mich vorher auch impfen lassen.”.

3.7.1 Reasons for Change of Opinion

15/19 students (79%) provided reasons for their change of opinion as a result of the targeted
educational class (“Wenn Ja, warum hat sich deine Meinung zur HPV-Impfung veréndert?”,
“If yes, why did your opinion on the HPV vaccine change?”). The students” responses were
not corrected with regards to grammar and/or spelling. Reasons (in German, original
language of the study) are listed here:
»Weil man jetzt genau dariiber Bescheid weil und man Freunden diese Impfung
empfehlen kann. Und fiir so einen kleinen Stich sollte sich jeder Impfen lassen weil
man dann geschiitzt ist.*
- ,,Weil ich jetzt besser + genauer weil3, was es ist, und wie gefdhrlich es sein kann.*
- ,,Weil ich davor nicht wusste wie wichtig es ist und dass man davon sterben kann.*
- ,,Weil Bewusstsein geschaffen wurde, dass das wirklich gefdhrlich ausgehen kann
und man deshalb sogar keine Kinder bekommen kénnte, oder sterben konnte*
- ,,Weil ich nicht wusste das es so geféhrlich ist*
- ,,Weil ich nicht wusste das es so ernst ist.*
- ,,Ich hab halt gesehen, dass HPV geféhrlicher ist, als gedacht*
- ,,Ich wurde sehr gut aufgeklart und weil} jetzt was genau das ist.*
- ,,Weil mir die Wichtigkeit noch deutlicher gemacht wurde.*
- ,,Welil es sehr detailliert erklart wurde.
- ,,Ich habe vorher gedacht, "ja, gut und schon, es kann ja nicht schaden", aber jetzt
denke ich, dass es extrem wichtig ist, sich impfen zu lassen.*
- ,,Ich sehe wie wichtig es ist*
- ,,Nicht wirklich gedndert aber ich fiihle mich jetzt noch sicherer
- ,,Ich bin jetzt informier und finde es gut jedoch weil} ich nicht ob ich geimpft bin*

- ,,Ich meine es macht mir Angst*
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4 students who indicated a change of opinion did not answer the question.

1/35 students who did not indicate a change of opinion stated: “Sie hat sich nicht wirklich

gedndert, sie hat meine Meinung nur bestdrkt.”. The same student responded before, that

they would recommend the vaccine to friends and considered it to be good that targeted

education about the HPV vaccine is provided in school.

3.8  Selected Comments from the Commentary Section

3.8.1 1®* Questionnaire

A selection of comments (in German, original language of the study) concerning the topic,

from the 1% questionnaire, before students received targeted education, are listed here:

,Ich finde es toll dass wir so einen Workshop machen.*

,Ich finde es sehr schade, dass Schiiler, vor einer moglichen Impfung nicht informiert
werden, was das ist, warum mann das macht...*

»Ich finde Impfungen zwar nicht immer gut, manchmal ist weniger mehr, ich kann
mich aber auch nicht mehr genau erinnern, ob ich gegen HPV geimpft wurde. Impfen
wiirde ich mich aber mit geniigend Informationen schon.*

,Ich finde diesen Kurs sehr toll :)*

»lch finde es wichtig, aufgeklidrt zu werden und ich bin froh, heute geimpft zu
werden.“

,Ich finde, Aufklarung iiber HPV ist sehr wichtig flir Jugendliche, da viele sich der
Gefahren nicht bewusst sind.*

»Ich finde es gut wenn Leute sich gegen HPV impfen lassen. Weil ein kleiner Stich
in den Korper ist nicht so schlimm wie Krebs oder andere Krankheiten zu haben.*
,,Jch weil} nicht viel dariiber*

,»Ich weil} nur, dass es eine Impfung ist.*

,»Ich habe die erste Impfung gekriegt, aber bald kriege ich die zweite.*

,Ist Gelbfieber eine Art von einer HPV Impfung*
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3.8.2  Commentary Section: 2" Questionnaire

A selection of comments (in German, original language of the study) concerning the topic
from the 2" questionnaire, after students received targeted education, are listed here:
,Ich finde das diese Presentation sehr wichtig war und noch dazu war sie sehr
interessant. Ich wiirde die Presentation auch fiir andere Klassen weiterempfehlen.*

- ,Ich finde es interessant, dass uns genauer erklart wurde, was das eigentlich ist.
Obwohl meine Mama mich in der 4. Klasse Volksschule impfen hat lassen und ich
damals nichts dariiber wusste, wiirde ich mich auch jetzt impfen lassen, wenn ich
noch nicht geimpft wére. Der Arzt hat uns damals empfohlen, dass ich mich impfen
lasse.*

- lIch denke, dass die Idee Schiiler in diesem Alter iiber den Virus ndher zu
informieren recht gut ist. Informationen iiber ein Thema zu erhalten kann auch oft
die Einstellung dem gegeniiber d4ndern.*

- ,JIch fand den Workshop sehr interessant und ich finde es toll dass wir dariiber
aufgeklért wurden*

- ,,Das Thema HPV ist wichtig und man sollte dariiber bescheid wissen.*

- ,Ich finde es gut, dass man tiber die Impfung aufgeklart wird und man erfdhrt gegen
was die Impfung eigentlich ist. Es ist auch gut zu wissen, wann man sich impfen
lassen sollte.*

- ,Ich finde es gut dass sie uns aufgeklért haben.*

- ,,Ich finde es gut, das man aufgeklart wird*

- ,Ich finde es toll, ndhere Information zu bekommen. Danke!*

- ,Ich finde, dass die PP super interessant und spannend war.*

- ,,Mega gut xD*

- ,,Danke fiir die tolle Aufklarung! Viel Gliick beim Studium noch!*

- ,,Danke fiir die Informationen und den Vortrag.*
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4 Discussion

This study analyzes the impact of targeted education about HPV on 12 to 14-year-old high
school students. To the best of our knowledge this is the first study in Austria assessing the

effect of targeted education about HPV on (pre-)adolescents.

4.1  General Knowledge

Before the targeted education, 61% of students had heard about HPV but did not know
exactly what it was, 6% did not know what HPV is at all, 39% of students had heard about
the HPV vaccine but did not know exactly what it is and 11% did not know what the HPV
vaccine is. Therefore, 33% and 50% of all students knew what HPV and the HPV vaccine
is, respectively. This finding shows that pre-educational knowledge on HPV and HPV
vaccine was rather low in our cohort of 12 — 14-year-old students, even in a relatively
exclusive, international school.

Studies from China have found similar results with even lower baseline knowledge on HPV
and the HPV vaccine in large samples of (pre-)adolescent students (Zhang: 12.6% and 15.7%
for HPV and HPV vaccine; Liu: 15.1% and 17.5% for HPV and HPV vaccine, respectively)
(Liu et al., 2019; Zhang et al., 2020). A South African study investigated a large sample of
adolescents and found dramatically low levels of HPV and HPV vaccine knowledge, stating
it to be 4.08% and 3.31%, respectively. (Mbulawa et al., 2023). Nevertheless, this cohort
might not be best to compare to our students because of the different socioeconomical
background between South Africa and Austria (ibid.).

In contrast, an Italian study in a large group of pre-adolescents, 70% reported having heard
about HPV, information was mostly received from their doctor and parents (Icardi et al.,
2020). Moreover, this study also investigated pre-adolescents” parents” (86% were mothers)
knowledge about HPV and the HPV vaccine and found that, 88% and 87% have heard about
HPV infection and the HPV vaccine before, respectively (ibid.). However, although
awareness about HPV and knowledge about HPV vaccine age (97%) and gender (87%)
recommendations were high in pre-adolescents, knowledge about its spread and its potential
to cause condylomata was lacking (40% and 17% responded correctly). (Icardi et al., 2020).
This study is better comparable to our cohort due to the geographical and socioeconomic

background of two neighboring middle-European countries (ibid.).
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As part of a study on adolescents” consent to vaccines in Tyrol, Austria, Kreidl et al. also
investigated on their knowledge on HPV, although it was framed differently than in our
study (Kreidl et al., 2020a). They studied 367 adolescents and found that 55% disagreed that
HPYV is a childhood illness, 62% were aware of its sexual transmission mode and 67.2%
knew that the HPV vaccine is recommended gender-neutrally (Kreidl ez al., 2020a).

Knowledge levels differed in the mentioned studies, nevertheless, authors of most of these
studies (Liu et al., 2019; Icardi et al., 2020; Zhang et al., 2020; Mbulawa et al., 2023)
conclude that their participants” knowledge on HPV/ HPV vaccine is deficient and targeted
education of students is required, Liu and Zhang proposed integrating HPV education in

already existing sexual-health school curricula (Liu et al., 2019; Zhang et al., 2020).

4.2  Effect of Targeted Education on HPV and HPV Vaccine
Knowledge

Therefore, our study investigated whether targeted education increases students” knowledge
on HPV and the HPV vaccine. The results show that targeted education clearly raises the
number of students who stated to know what HPV and the HPV vaccine are. After receiving
the educational intervention, 100% and 98.15% knew what HPV and the HPV vaccine are,
respectively. Hence, in this study, targeted education led to an increase of knowledge
regarding primary prevention of HPV associated cancers. However, due to the small study
sample size, the significance of the results is unclear.

Previous studies that analyzed large samples of female and male (pre-) adolescents found
similar effects of targeted education (Liu et al., 2019; Zhang et al., 2020; Thanasas et al.,
2022; Mbulawa et al., 2023). For example, a large Greek study of 11 — 12 year-old students
found that at pre-intervention 44% of students did not know what HPV is and 52% knew
that it is a virus, whereas directly post-intervention only 1.6% of students did not know what
HPV is and the percentage of students who knew it is a virus rose to 96% (Thanasas et al.,
2022). Additionally, percentage of students who knew that sex is the most common
transmission route rose from 38% pre-intervention to 95.6% directly post-intervention
(Thanasas et al., 2022). Moreover, this study also analyzed knowledge three months post-
intervention and saw that 8% did not know what HPV is, 88% knew it is a virus (ibid.).
86.3% knew about its transmission via sex (ibid.). The percentage of study participants in

the third questionnaire (88.3%) who knew that HPV is a virus notably differs from the 52.4%
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in the first questionnaire, but lightly less than in the second questionnaire (95.6%) (ibid.).
Similarly, a South African study with a sample of over 2000 high school learners (median
age: 18), found that educational intervention raised students” HPV knowledge significantly
(Mbulawa et al., 2023). In this study, before intervention only 1% of learners showed “good”
HPV knowledge, compared to 73% with “good” knowledge post-intervention (ibid.).

In line with these results, a Chinese study of 13 - 14 year-olds found that after receiving an
educational intervention, HPV-associated knowledge rose significantly (Zhang et al., 2020).
A different Chinese study found that at 1-year post-intervention students (median age: 12.31
years) who received the educational intervention had significantly higher awareness of HPV
and HPV vaccines compared to a control group (Liu et al., 2019).

Molokwu et al. investigated the impact of educational intervention on HPV and the vaccine
on immunization rates in 2380 adults (18 - 26 years) and parents of children that were aged
9-17 and have not received the full HPV immunization in a mostly Hispanic community
(Molokwu et al., 2019). They found a significant change of HPV awareness from 62% to
88% in adults and 85% to 96% in the parents(ibid.).

In conclusion, our results suggest that education can raise knowledge on HPV among
students. As described above, other studies with greater participant samples, showed
statistical significance in knowledge level increase pre- and post-educative intervention
(Thanasas et al., 2022; Mbulawa et al., 2023). Therefore, our results are in line with those

of previous studies.

4.3  Effect of Targeted Education on HPV Vaccination Intention

Our primary outcome was whether targeted education has an impact on vaccination intention
in students with negative or uncertain HPV immunization status. We found that the number
of students who, after receiving targeted education, were willing to receive the vaccine in a
cost-reduced vaccination program, increased by 1 (pre-intervention: 10/13 and post-
intervention: 11/13). These small numbers preclude a clear and unambiguous answer to the
primary research question. Several reasons explain the lack of an unambiguous result: First,
the study was conducted in a small sample. Secondly, within the intended-to-treat population
only 41% of students (55/135) returned parentally signed consent forms. Third, vaccination
coverage in our per-protocol cohort (n=54) was surprisingly high with 76% (41/54) having

received minimum one dose of the HPV vaccine. Therefore, there was only a small group of
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students with negative or uncertain immunization status (n=13). Out of this group, 10
students already showed willingness to get HPV vaccinated in a cost-reduced catch-up
vaccination program before receiving education.

These results were unexpected. Probably the fact that the study was conducted at a single
school contributes to the results. It is also necessary to emphasize the distinctive character
of the high school the study was conducted in. GIBS is a bilingual school with language
focus (Admission, no date; Admission Years 2-6/Grades 6-10, no date). It is an “Austrian
state-funded school” (Admission, no date), but the admission process includes interviews of
the applying students (Admission Year 1/Grade 5, no date). Although GIBS Graz is a state
school and tuition fees are not charged, student families pay a membership fee
(400€/child/school year in 2023/24) to the GIBS Foundation to “cover non-government
funded operating costs” (Parents, no date), families in financial distress are however
supported by the school’s guidelines (ibid.). In a call with GIBS" principal Edda Berger-
Cian, she added that the membership fee is voluntary and should cover the cost for language
assistants and school-related events (Edda Berger-Cian, 2024). Unfortunately, we had no
data on parents” educational level or socioeconomic status. On request, Berger-Cian
speculated, that by observation there is a high academic level amongst their students’
parents, however there is no official data on the matter (Edda Berger-Cian, 2024). These

factors distinguish GIBS from other Austrian high schools.

In general, as we saw only one additional student who, after receiving education, would have
wanted to receive the HPV vaccine in a cost—reduced program, our results do not allow
recommendations on whether targeted education can raise HPV vaccination intention.
However, previous studies of larger samples and in multiple educational institutions did find
that educative interventions improve HPV vaccination intention (Liu ef al., 2019; Zhang et
al., 2020; Thanasas et al., 2022). Liu et al. explored a large sample of adolescent students
from one urban and one rural school (both school groups were split in control and
intervention groups) and found that at baseline, 55% of students from both intervention
(503/890, (57%)) and control (338/634, (53%)) groups were willing to receive the HPV
vaccine, if available (Liu et al., 2019). In the intervention group, readiness to receive HPV
vaccination rose significantly after receiving education: from 57% pre- to 88% post-
education (ibid.).

Zhang et al. investigated a large sample of adolescents from seven geographical areas (one

city chosen per area) in China (Zhang et al., 2020). Per city, one rural and one urban middle
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school were selected and one control (ibid.). At baseline 67% (2937/4367) adolescents from
both, intervention (1515 adolescents/2216, (68%)) and control group (1422/2151, (66%)),
stated they were willing to receive prophylactic vaccination (ibid.). After receiving
education, 92% of the intervention class (2262/2472) showed willingness to receive the HPV
vaccine, if available (ibid.). Students who were willing to receive the HPV vaccine showed
significantly higher knowledge regarding HPV transmission modes, the link between
cervical cancer and HPV, the most effective HPV infection prevention methods and the best
timing for immunization, compared to students that were unwilling to vaccinate after
receiving education (ibid.).

Thanasas et al. studied 434 preadolescent students from various rural schools, urban schools
and one private school in Greece (Thanasas et al., 2022). Their results are in line with the
above-mentioned findings: willingness for HPV vaccination increased from 71% at baseline
to 89% directly after receiving education (ibid.). Three months post-education this rate
decreased to 84% (ibid.) Despite this slightly lower willingness rate compared to directly
after intervention, results are still significantly higher in comparison to baseline willingness
rates (ibid.). It is noteworthy, that in the intervention group, after receiving education, a
statistically significant difference was found in HPV vaccination willingness rates based on
yearly income per family, sex and whether they live in rural or urban areas (ibid). Females,
adolescents from high-income families and those living in urban regions were more willing
to receive HPV vaccination (ibid.).

Feemster et al. explored the potential effect of sociodemographic characteristics on the
efficacy of tailored educational video messages on HPV vaccination intent within 12 months
among mothers of 11 — 14 year old children in the U.S. (Feemster et al., 2021). Effect
modification was analyzed between two trial arms: 1.) a general informational video and 2.)
a general informational video supplemented by video(s) tackling all vaccine concerns (ibid.).
In stratified analysis HPV vaccination willingness was significantly higher in the second arm
in comparison to the first arm among mothers aged 36 or younger, mothers with vocational
or college education, among household earnings higher than US$100,000, households with
one or two kids, among younger kids (11 — 12 years old), White and Black kids and non-
Hispanic children (ibid.). (Feemster ef al., 2021)

In conclusion, future studies on this topic should have adequate sample sizes and include
multiple schools, both private and public, from rural and urban areas. Moreover, it would be

important to have data on parents” educational levels and socio-demographic data.
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4.4  Strategies to Raise HPV Vaccination Coverage in Austria

In the present study, several students were absent on the study days. During the first two
interventions only one student was absent per class, whereas during the third intervention
three were absent. At the fourth intervention, seven students were absent and at the fifth
intervention three were absent. Furthermore, we observed participation hesitancy among a
few parents. One parent emailed us asking about whether the study is anonymous and was
approved by an Ethics committee. A different parent called Dr. Taumberger, asked for
information and then the parent was willing to let its child participate. Lastly, one parent
refused participation for their child. Overall, only 41% of students returned parentally signed

consent forms.

We hypothesize that this nonparticipation may partly have mundane reasons, such as
children simply forgetting to show parents the consent forms, parents not checking their
email in time, and teachers not sending reminder emails to parents in time. Another possible
explanation could be general uncertainty regarding vaccination, vaccine hesitancy up to and
including anti-vaccination movement beliefs. However, it may also be due to the possibly
sensitive topic of discussing HPV, a predominantly sexually transmitted virus, with a (pre-
)adolescent child. Discussing HPV with a child may pose a challenge to parents who might
additionally perhaps be underinformed on the topic themselves as well.
HPV vaccine coverage in Austria is insufficient and measures to raise coverage are
necessary. As in Austria, children before the age of 14 require their legal guardians” consent
for vaccination (Bundesministerium fiir Soziales, Gesundheit, Pflege und
Konsumentenschutz, 2023a) and the HPV vaccine is best administered before the age of 14,
(Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK),
2024) it is essential to establish strategies on how the decision-making parents/ legal
guardians can be reached. Additionally, children above the age of 14 need to be informed
about their possibilities. Strategies should include:

1.) Outreach to parents of children under the age of 14 and provision of education on

HPV and the HPV vaccine.
2.) Awareness campaigns aimed at parents of children under the age of 14 and

adolescents below and above the age of 14.
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3.) Adressing vaccine hesitancy among parents of children under the age of 14.

4.) Substitution of the Austrian opt-in system by an opt-out system

5.) Education of children above the age of 14 about their right to decide for themselves
on vaccination (Kreidl et al., 2020b; Bundesministerium fiir Soziales, Gesundheit,
Pflege und Konsumentenschutz, 2023a; Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2024).

6.) Lowering practical barriers to vaccination by measures such as making vaccinations
available in all schools (Bundesministerium fiir Soziales, Gesundheit, Pflege und

Konsumentenschutz, 2024)

4.4.1 Outreach to Parents of Children under the Age of 14 and
Provision of Education on HPV and the HPV Vaccine

In Styria HPV vaccines are provided to children/adolescents in primary schools (4™ grade)
and secondary schools (amongst other possibilities) (Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz, 2024). The city of Graz directly provides free
HPYV vaccination to schools as part of an HPV vaccination campaign for students (Stadt
Graz, 2024). In 2024 in Graz, students” parents receive information about the possibility of
the HPV vaccine via the schools” communication app “schoolfox” (Stadt Graz, 2024).
Unfortunately, we do not know how the information about the HPV vaccine program is
distributed to parents in the rest of Austria. We do not know whether information had been
delivered to our intention-to-treat population’s parents at the time their children reached the
age of 9. However, we saw several uncertainties and doubts among parents as well as a low
participation rate (41%) in our study. Therefore, we figure that it is necessary to enhance
outreach to parents and include the (pre)adolescents’ parents in educational campaigns.

This is supported by findings of an Austrian study with 334 parents (93% were
mothers/maternal guardians), that, although demonstrating a high overall parental HPV
vaccine acceptance rate of 82% for their children, showed that the leading reasons for HPV
vaccine rejection were “fear of permanent side effects, children’s being too young to be
vaccinated, and not being adequately informed about the vaccine” (Waser, Heiss and Borena,
2022, p. 4). The study also found that the odds of HPV vaccine acceptance for children were
lower when parents used the Internet to inform themselves about HPV, and that the

likelihood for vaccinating children, especially female, against HPV augmented when parents
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had received HPV education flyers (ibid.). Lastly, parents that showed higher HPV
knowledge also demonstrated higher HPV vaccine acceptance regarding their female
children (ibid.). The authors of that study conclude that education about the HPV vaccine is
required to tackle parental knowledge gaps and counteract existing misinformation about the
HPV vaccine that potentially leads to vaccine rejection (ibid.).

An Indonesian study showed efficacy in educating parents of (pre-)adolescent females on
HPV: in a cohort of 506 parents who received a presentation led by a trained pediatrics
resident and a subsequent discussion, parents willingness for their children to be vaccinated
against HPV for free (=parental acceptability) rose from 74% pre-intervention to 87% post-
intervention (Sitaresmi et al., 2020). After being educated, parental awareness, knowledge
about cervical cancer, infection with HPV and HPV vaccine and perception of the latter were
significantly enhanced (ibid.). Increase of vaccine acceptability was significantly associated
with improvement of all of the latter items (Sitaresmi et al., 2020).

A study from the U.S. assessed the impact of an educational video on parental HPV vaccine
acceptability and found that out of 186 female adults who watched the video and completed
the questionnaires, before watching the video 67% “would vaccinate their child if the
vaccine were free” (Chapman et al., 2010, p. 105) versus 87% post-video (ibid.). Before
watching the educational video, 55% indicated the vaccine should be mandatory for all kids
versus 73% that indicated so after the video (ibid.). The percentage of participants who
“would agree to vaccination of their children at school (Chapman et al., 2010, p. 105),
increased from 51% pre-video to 65% post-video (ibid.). Additionally, before the
intervention only 13% showed willingness to vaccinate their children at 9 years old against
HPV, after watching the video this percentage rose to 43% (ibid.).

In the case of our study, we propose that targeted education on HPV and the HPV vaccine
could for example be provided at parents” evenings in schools. Education could either be

given by teachers who were educated on the subject or by medical professionals.

4.4.2 Awareness Campaigns aimed at Parents of Children under the
Age of 14 and Adolescents below and above the Age of 14

Social media education campaigns could be another efficient option for reaching parents as

well as adolescents. Teoh explored the potential of social media for HPV immunization
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(Teoh, 2019). The study cites an ecologic study by Dunn et al. (Dunn et al., 2017; Teoh,
2019). Dunn et al. investigated more than 273 million exposures to more than 258 400 HPV
vaccine associated tweets and the results suggest “that in states where negative opinions
about HPV vaccines are popular-ized [sic] by mainstream media, the coverage is often lower
than would be expected by socioeconomic differences alone” (Dunn et al., 2017, p. 3040)
(Ortiz, Smith and Coyne-Beasley, 2019; Teoh, 2019). The authors concluded that the media
have a potential to either mirror, enhance or impact how the HPV vaccine is accepted (Dunn
etal.,2017).

Teoh suggests that “Health care providers and health care organi-zations [sic] need to
maximize pro-HPV vaccine messaging and appeal to both logic and emo-tion [sic] to
overcome the anti-HPV vaccine mes-saging [sic] that exists on social media” (Teoh, 2019).
In order to raise vaccine coverage in Austria, the Osterreichische Krebshilfe demands
Austrian health politics to drastically scale up the outreach of targeted education on the HPV
vaccine (Osterreichische Krebshilfe, 2024). Austrian HPV campaigns include “From ten to
teen”, “Das beste Alter” and “Gemeinsam gegen HPV” (Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz, 2023b; Bundesministerium fiir Soziales,
Gesundheit, Pflege und Konsumentenschutz (BMSGPK), no date; Gitti Grobbauer
Communications im Auftrag von: Osterreichische Gesellschaft fiir Gynikologie und
Geburtshilfe (OEGGG), no date; Merck Sharp & Dohme Ges.m.b.H., no date). The
campaigns “From ten to teen” and “Gemeinsam Gegen HPV” amongst others use(d) social
media for outreach. (Gitti Grobbauer Communications im Auftrag von: Osterreichische
Gesellschaft fiir Gynédkologie und Geburtshilfe (OEGGG), no date; Merck Sharp & Dohme
Ges.m.b.H., no date). To my best knowledge, the only campaign that was active on social
media in 2024 is “Gemeinsam Gegen HPV”, that additionally involves popular Austrians,
amongst others, Christl Clear, Nina Radman, Michael Buchinger, Valerie Huber and Martina
Reuter (Merck Sharp & Dohme Ges.m.b.H., no date; gemeinsam.gegen.hpv, no date;
Gemeinsam gegen HPV, no date a; Gemeinsam gegen HPV, no date b).

It is essential to pursue the demand from the Osterreichische Krebshilfe (Osterreichische
Krebshilfe, 2024) and establish outreach to the Austrian target population and their parents.
Outreach, whether via social media, or in persona educational campaigns needs to be

increased until sufficient vaccination coverage is reached.
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4.4.3 Addressing Vaccine Hesitancy among Parents of Children under
the Age of 14

The European Commission measured the state of vaccine confidence in Europe and found
that Austria ranked 19 among the 27 EU member states regarding the percentage of adults
(44%) from the general public that believe vaccines to be “important, safe, effective, and
compatible with their beliefs” (European Commission. Directorate General for Health and
Food Safety., 2022; European Commission. Directorate General for Health and Food Safety.
et al., 2022). Austria ranked 26 regarding the percentage of health care professionals that
believe vaccines to be the same items as listed above (74%) (compared to for example
Luxembourg with 100%) (ibid).

The Austrian public’s confidence regarding general vaccine safety was 78% (6 percentage
points less than in 2020) and confidence in vaccine importance was 76% (12.2 percentage
points less than in 2020) (European Commission. Directorate General for Health and Food
Safety., 2022).

Public confidence in Austria in the HPV vaccine’s importance was 68% in 2022 (7.4
percentage points less than in 2020) (European Commission. Directorate General for Health
and Food Safety., 2022). The public confidence in the HPV vaccine’s safety was 71% in
2022 (no change from 2020), in effectiveness was 69% and in its compatibility with beliefs
was 74%, all below general EU percentage rates (ibid.).

An Austrian study found that despite parental HPV vaccine acceptance being high (82%),
the leading reasons for vaccine rejection were “fear of permanent side effects, children’s
being too young to be vaccinated, and not being adequately informed about the vaccine”
(Waser, Heiss and Borena, 2022, p. 4).

Taumberger et al. reviewed, discussed and debunked the most common myths regarding the
HPV vaccine (Taumberger ef al., 2022). Amongst others, the addressed myths included
whether the recommended age for HPV vaccination is too early, since the child is not
sexually active at this point, and whether the vaccine encourages unsafe sexual behavior and
“sexual disinhibition in adolescents” (Taumberger et al., 2022, p. 1318). Taumberger et al.
tackle the first concern in stating the fact that a better immune response is given, provided
the vaccine is administered under 15 years old (Taumberger et al., 2022). A clinical trial
showed that adolescents aged 9 to 14 who received a 2-dose series (0-6 months and 0-12

months) had consistently higher geometric antibody titers against all HPV types included in
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the nonavalent vaccine than females between the ages 16 and 26 who were administered a
3-dose series (0-2-6 months) (Iversen et al., 2016b; Meites, Kempe and Markowitz, 2016b;
Taumberger ef al., 2022). Moreover, when addressing this myth, Taumberger et al. point out
the fact, that despite the most common HPV infection mode being sexual, non-sexual
transmission routes of HPV have also been proposed (Tay, Ho and Lim-Tan, 1990;
Casalegno et al., 2012b; Gallay et al., 2015b; Liu, Rashid and Nyitray, 2016b; Petca,
Borislavschi, M. E. Zvanca, et al., 2020; Taumberger et al., 2022). Taumberger et al.
conclude their discussion of this myth: “The earlier you vaccinate teenagers the better,
starting from the age of 9 years. You can never vaccinate too early but rather, unfortunately,
sometimes you can vaccinate too late.” (Taumberger et al., 2022, p. 1318).

Taumberger et al. cite various studies dispelling the misconception that HPV vaccination
leads to sexual disinhibition in teenagers (Taumberger et al., 2022; Kasting et al., 2016;
Forster et al., 2012; Smith et al., 2015; Rysavy et al., 2014; Bednarczyk et al., 2012). A
systematic review of 20 studies with female populations found that “the consistent and
replicated evidence indicates that HPV vaccination does not lead to risk
compensation/sexual disinhibition” (Kasting et al., 2016, p. 1446). One study found no
significant difference in the change of proportion of sexually active females and the change
in the number of sex partners (both baseline to follow-up) between the vaccinated and
unvaccinated cohort (Forster ef al., 2012; Kasting et al., 2016; Taumberger et al., 2022).
Moreover, “Change in condom use between baseline and follow-up did not differ by
vaccination group” (Forster et al., 2012, p. 4942). Smith et al. used pregnancy and sexually
transmitted infection (STI) as clinical indicators for sexual behavior and did not observe
HPV vaccination to have a significant effect on the composite measures of pregnancies and
STI (other than HPV) in in a large cohort of female teenagers (Smith et al., 2015; Kasting et
al., 2016; Taumberger et al., 2022). The same applies to the examination of pregnancy and
non-HPV-associated STI individually (ibid.). Lastly, Rysavy et al. found that HPV
vaccinated and unvaccinated females aged 13 — 23 years showed similar (high-risk) sexual
behaviors, which underlines the assumption that HPV vaccination is not linked to higher
sexual activity (Rysavy et al., 2014; Kasting et al., 2016; Taumberger et al., 2022). However,
early sexual debut was observed in this cohort, highlighting the necessity of early HPV

vaccination (ibid.).
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4.4.4 Substitution of the Austrian Opt-in System by an Opt-out System

One possibility to raise vaccine coverage in Austria is to change the current “opt-in” system
to an “opt-out” approach. In Austria, students” parents need to “opt-in” for their children to
receive the vaccine (Osterreichische Krebshilfe, 2024). The Osterreichische Krebshilfe
demands the implementation of an “opt-out™ option regarding the HPV vaccine
(Osterreichische Krebshilfe, 2024). This means, that after being educated on the matter,
parents who explicitly do not wish to have their child(ren) vaccinated, should be able to give
written dissent/contradict the vaccine in written form (ibid.).

The matter is handled differently around the globe. In Chile the HPV vaccine is obligatory
(Ministerio de Salud, 2023). In the United States in Virginia, Rhode Island, Washington
D.C., Hawaii and Puerto Rico HPV immunization is required for school entry (Hawai‘i
Department of Health Immunization Branch, 2020; Department of Health, 2024; School
Health Requirements, no date; Human Papillomavirus (HPV) Vaccine, no date; School
Requirements, no date; Vazquez-Otero et al., 2021) although in many areas exemptions can
be made for medical or religious reasons (Oficina de Gerencia y Presupuesto del Gobierno
de Puerto Rico, 1983; Hawai‘i Department of Health Immunization Branch, 2020; Vazquez-
Otero et al., 2021; DC Health Government of the District of Columbia, 2024; Department
of Health, 2024; 12VAC5-110-80. Exemptions from immunization requirements., no date;
School Requirements, no date; School Health Requirements, no date).

In the United States, 80% and 68% of females turning 15 in 2023 have initiated and
completed the vaccine series at some point between the 9™ and 14™ birthday, respectively

(World Health Organization, 2024b).

In Chile, 91% and 82% of females turning 15 in 2023 have initiated and completed the
vaccine series at some point between the 9™ and 14" birthday, respectively (World Health
Organization, 2024c).

The mentioned countries are far closer to the HPV vaccine coverage goal (90% of 15-year
old females fully immunized) set by the WHO (World Health Organization, 2020a) than
Austria (53% of 14-year old children with both vaccines in 2022) (Bundesministerium fiir
Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK), 2023b, 2023a; World
Health Organization, 2023d). Considering the Osterreichische Krebshilfe’s claim
(Osterreichische Krebshilfe, 2024), an adaptation of the current opt-in to an opt-out system,

could be one possible approach to raise HPV vaccine coverage in Austria. Waser et al. have
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also previously hypothesized about this tactic to reach a possible vaccine coverage increase

in Austria (Waser, Heiss and Borena, 2022).

4.4.5 Education of Children above the Age of 14 about their Right to
Decide for Themselves on Vaccination

The HPV vaccine is most effective when given between the ages 9 — 11/ before sexual debut
(Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK),
2024). The option that parents do not agree with the vaccine before the age of 14 and
therefore the child is not vaccinated, exists. In Austria, adolescents, starting from the age of
14 can opt for HPV wvaccination themselves (if decision-making ability is given)
(Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz, 2023a;
Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK),
2024). However, an Austrian study from Tyrol found that only 35% of 14-year-old
adolescents knew that they could get vaccinated without parental consent (Kreidl et al.,
2020b). 67% of the same cohort were aware of the HPV vaccine’s recommendations
regarding sex and 28% were aware that schools offered the free HPV vaccine for everyone
between the 9™ and 12" birthday (ibid.). At the same time, however 65% of the 367
adolescents were unwilling to share their HPV immunization status or were uncertain of it,
leaving only an estimated share of 39% of respondents being HPV vaccinated (ibid.). This
is a low vaccine coverage for a cohort that is targeted by the HPV program (Kreidl et al.,
2020b). The authors discussed that:
“This lack of awareness that schoolchildren do not need their parents’ consent to
vaccinate was neither associated with vaccine hesitancy nor the intention to vaccinate
against measles or HPV, but this may change if more schoolchildren are aware about
their rights in the future.” (Kreidl ef al., 2020b, p. 9,10)
These results and the currently insufficient vaccine coverage in Austria demand action.
Educational campaigns that aim to increase knowledge about HPV and the HPV vaccine
(and other vaccine-preventable diseases) in adolescents need to raise awareness about their
right to decide for vaccination without parental consent when turning 14. Moreover, medical
personal (especially general physicians, school physicians, gynecologists and pediatricians)
that is in touch with this defined age group should inform them about their possibilities and

encourage pro-vaccination decisions. Furthermore, in the era of social media platforms,
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informational campaigns about their vaccine-related rights and the vaccines that 14-year-
olds can now opt for could have promising outreach in this age group. Lastly, teachers,

especially biology and ethics teachers, should integrate this information in their curriculum.

4.4.6 General Strategies Suggested by the Osterreichische Krebshilfe

Strategies to increase vaccine coverage in Austria were suggested in a 6-point program in
2020 by the Osterreichische Krebshilfe and AGO-Austria (Arbeitsgemeinschaft
Gynikologische Onkologie) (Osterreichische Krebshilfe, 2020, 2022, 2023a, 2024). In
addition to some of the previously discussed strategies (substitution of the opt-in system with
an opt-out system, scale up of HPV vaccine education and information dissemination),
demands included the extension of the HPV vaccine catch-up program, the implementation
of an electronic vaccination card, facilitated access to the HPV vaccine (all physicians
authorized to administer the vaccine) and the intensive cooperation of school doctors to make
sure all students targeted by the vaccination program receive the vaccine (Osterreichische
Krebshilfe, 2020, 2022, 2023a, 2024).

Some of the demands have (partially) succeeded in the meantime, while others still require
implementation (Osterreichische Krebshilfe, 2020, 2022, 2023a, 2024). Firstly, the catch-up
program has been extended until the 21 birthday, with a limited additional extension until
the 30th birthday until 2025 (ibid.). Secondly, the electronic vaccination card was
implemented with a mandatory documentation of the HPV vaccine, among others (ibid.). As
the documentation remains uncontrolled, the Osterreichische Krebshilfe argues it remains
“voluntary” (Osterreichische Krebshilfe, 2024, p. 35). Thirdly, as a consequence of the
COVID-19 pandemics, physicians of all specialties are authorized to administer vaccines
(Osterreichische Krebshilfe, 2024). However, scale up of immunization centers and doctors
is still necessary (ibid.). Fourth, a legal amendment enabled facilitated information regarding
school vaccinations (ibid.). Fifth, an awareness campaign was installed by the Austrian
Health Ministry in 2023, further campaigns are necessary (ibid.). The introduction of an opt-
out system is still pending (Osterreichische Krebshilfe, 2020, 2022, 2023a, 2024).

4.5 Limitations
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Our study has several limitations. Firstly, our sample size was small and precluded
statistical analyses. Secondly, our questionnaire asked students whether they knew what
HPV and the HPV vaccine were, offering three possible answers (Yes/ No/ I have heard
about it before, but I do not know exactly what it is) in lieu of an HPV/ HPV vaccine
knowledge scale (Waller et al., 2013; Perez et al., 2016) or questionnaire (Harrison et al.,
2021). Our study was conducted in a single bilingual school and selection bias is possible.
We had no data on students” sociodemographic background.

Furthermore, similar to the study by Waser, Heiss and Borena (Waser, Heiss and Borena,
2022) the participation in this study was voluntary and no incentives, other than the
students” receiving education, were used. This is not a limitation per se, but similar to the
limitation found in the study by Waser, Heiss and Borena (ibid.) it might have attracted
parents/students, that were generally informed and/or interested in the topic, to a further
extent than others (ibid.). Similar to their study, it is possible, that in our study too, parents
that were not aware of the topic were not as susceptible to the parental information sheet
previously handed out and that parents affected by vaccine hesitancy or anti-vaccine
movement beliefs might have not let their children participate (Waser, Heiss and Borena,

2022). Due to the discussed limitations, our results do not allow generalization.

4.6  Strengths

To our knowledge, no comparable study has been conducted in Austria. It is therefore the
first study, that evaluated the immediate effect of a targeted educational intervention on
HPV and HPV knowledge and on HPV vaccination intention in a sample of 12—14-year-
old students in Austria. Furthermore, although not generalizable, this study measured
vaccine coverage per sex in the analyzed cohort. An additional strength of this study is that

it was conducted prospectively.

5 Conclusion

In our small cohort, one additional student was willing to get vaccinated after receiving

targeted education on HPV/ the HPV vaccine. The results of this limited study do not allow
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conclusive and unequivocal recommendations on whether targeted education can raise
HPV vaccination intention in Austria. But we did find that after targeted education nearly
all students stated to know what HPV and the HPV vaccine are. Targeted education led to
an increase in the number of students with knowledge regarding primary prevention of
HPV associated cancers. Therefore, education may lead to increased knowledge and
awareness regarding HPV and the HPV vaccine. This is important because increased
knowledge might have an indirect effect and lead to increased HPV vaccination intention.
Furthermore, as we only know the rate of vaccination of the study participants (n=54), we
cannot state the actual vaccination rate within the group that was intended to be
investigated (n=135).

These topics require further study. Future studies should have an adequate sample size;
include students from multiple schools in diverse settings (urban and rural, public and
private schools, vocational schools, junior high schools, high schools); use a valid HPV-
knowledge scale; obtain detailed demographic and socioeconomic information; and,

possibly, include randomization into interventional and control groups.

87



Bibliography

12VAC5-110-80. Exemptions from immunization requirements. (no date) LIS Virginia Law.
Available at: https://law.lis.virginia.gov/admincode/title12/agency5/chapter110/section80/
(Accessed: 25 July 2024).

Admission (no date) gibs - Graz International Bilingual School. Available at:
https://www.gibs.at/admission/#1606127912735-4a19ae83-7829 (Accessed: 17 July 2024).

Admission Year 1/Grade 5 (no date) gibs - Graz International Bilingual School. Available
at: https://www.gibs.at/courses/admission-year-1/ (Accessed: 17 July 2024).

Admission Years 2-6/Grades 6-10 (no date) gibs - Graz International Bilingual School.
Available at: https://www.gibs.at/courses/admission-years-2-7/ (Accessed: 17 July 2024).

Agaimy, A. et al. (2019) Pathologie: das Lehrbuch. 6., vollstindig iiberarbeitete Auflage.
Edited by G. Hofler, H.H. Kreipe, and H. Moch. Miinchen: Elsevier GmbH. Available at:
https://medsearch.medunigraz.at/Record/990000887230104546.

Agaimy, A., Noske, A. and Baumhoer, D. (2019) ‘Kapitel 26 - Mundhdhle, Zdhne und
Speicheldriisen’, in A. Agaimy (ed.) Pathologie. 6. Auflage. Miinchen: Elsevier GmbH,
pp. 529-554. Available at: https://doi.org/10.1016/B978-3-437-42390-1.00026-X.

Agnew, C., Alexander, S. and Prabhu, N. (2017) ‘Multifocal Epithelial Hyperplasia’,
Journal of Dentistry for Children (Chicago, IIl.), 84(1), pp. 47—49. Available at:
https://pubmed.ncbi.nlm.nih.gov/28387191/ (Accessed: 16 August 2024).

Ahr, A. and Scharl, A. (2013) ‘Zervixkarzinomfritherkennung — Zytologie und
Kolposkopie’, in M. Kaufmann, S.D. Costa, and Anton Scharl (eds) Die Gyndkologie.
Berlin, Heidelberg: Springer Berlin Heidelberg, pp. 355-364. Available at:
https://doi.org/10.1007/978-3-642-20923-9 21.

Akoglu, G. et al. (2015) ‘Focal epithelial hyperplasia associated with human
papillomavirus 13 and common human leukocyte antigen alleles in a Turkish family’,
International Journal of Dermatology, 54(2), pp. 174—178. Available at:
https://doi.org/10.1111/1jd.12538.

Alemany, L. ef al. (2016) ‘Role of Human Papillomavirus in Penile Carcinomas
Worldwide’, European Urology, 69(5), pp. 953-961. Available at:
https://doi.org/10.1016/j.eururo.2015.12.007.

Appleby, P. et al. (2007) ‘Cervical cancer and hormonal contraceptives: collaborative
reanalysis of individual data for 16 573 women with cervical cancer and 35 509 women
without cervical cancer from 24 epidemiological studies’, The Lancet, 370(9599), pp.
1609—-1621. Available at: https://doi.org/10.1016/S0140-6736(07)61684-5.

Arnson, Y., Shoenfeld, Y. and Amital, H. (2010) ‘Effects of tobacco smoke on immunity,
inflammation and autoimmunity’, Journal of Autoimmunity, 34(3), pp. J258-J265.
Available at: https://doi.org/10.1016/j.jaut.2009.12.003.

88



Axéll, T., Hammarstrom, L. and Larsson, A. (1981) ‘Focal Epithelial Hyperplasia in
Sweden’, Acta Odontologica Scandinavica, 39(4), pp. 201-208. Available at:
https://doi.org/10.3109/00016358109162281.

Baandrup, L. et al. (2011) ‘In situ and invasive squamous cell carcinoma of the vulva in
Denmark 1978-2007—a nationwide population-based study’, Gynecologic Oncology,
122(1), pp. 45-49. Available at: https://doi.org/10.1016/j.ygyno.2011.03.016.

Beaudenon, S. et al. (1987) ‘A New Type of Human Papillomavirus Associated With Oral
Focal Epithelial Hyperplasia’, Journal of Investigative Dermatology, 88(2), pp. 130—135.
Available at: https://doi.org/10.1111/1523-1747.ep12525278.

Bednarczyk, R.A. et al. (2012) ‘Sexual Activity—Related Outcomes After Human
Papillomavirus Vaccination of 11- to 12-Year-Olds’, Pediatrics, 130(5), pp. 798-805.
Available at: https://doi.org/10.1542/peds.2012-1516.

Bendtsen, S.K. et al. (2021) ‘Focal Epithelial Hyperplasia’, Viruses, 13(8), p. 1529.
Available at: https://doi.org/10.3390/v13081529.

Betz, S.J. (2019a) ‘HPV-Related Papillary Lesions of the Oral Mucosa: A Review’, Head
and Neck Pathology, 13(1), pp. 80-90. Available at: https://doi.org/10.1007/s12105-019-
01003-7.

Betz, S.J. (2019b) ‘HPV-Related Papillary Lesions of the Oral Mucosa: A Review’, Head
and Neck Pathology, 13(1), pp. 80-90. Available at: https://doi.org/10.1007/s12105-019-
01003-7.

Bibby, K. and Peccia, J. (2013a) ‘Identification of Viral Pathogen Diversity in Sewage
Sludge by Metagenome Analysis’, Environmental Science & Technology, 47(4), pp. 1945—
1951. Available at: https://doi.org/10.1021/es305181x.

Bibby, K. and Peccia, J. (2013b) ‘Identification of Viral Pathogen Diversity in Sewage
Sludge by Metagenome Analysis SUPPORTING INFORMATION’, Environmental
Science & Technology, 47(4), pp. 1945—-1951. Available at:
https://doi.org/10.1021/es305181x.

Blot, W.J. ef al. (1988) ‘Smoking and Drinking in Relation to Oral and Pharyngeal
Cancer’, Cancer Research, 48(11), pp. 3282—-3287. Available at:
http://aacrjournals.org/cancerres/article-pd{/48/11/3282/2432143/cr0480113282.pdf
(Accessed: 20 February 2024).

BMSGPK - Diagnosen- und Leistungsdokumentation der dsterreichischen KA 2002-2023
and GOG - eigene Berechnungen (2023) ‘Anzahl der stationiren Aufenthalte mit
Konisation (MEL JK020) nach Wohnsitz-Bundesland der Pat. 2002-2023".

Borborema-Santos, C.M. et al. (2006) ‘Oral focal epithelial hyperplasia: report of five
cases’, Brazilian Dental Journal, 17, pp. 79—82. Available at:
https://doi.org/10.1590/S0103-64402006000100018.

Bosch, F.X. ef al. (2002) ‘The causal relation between human papillomavirus and cervical
cancer’, Journal of Clinical Pathology, 55(4), p. 244. Available at:
https://doi.org/10.1136/jcp.55.4.244.

89



Bouvard, V. et al. (2009) ‘A review of human carcinogens—Part B: biological agents’,
The Lancet Oncology, 10(4), pp. 321-322. Available at: https://doi.org/10.1016/S1470-
2045(09)70096-8.

Bozca, B., Ozbudak, 1. and Alpsoy, E. (2020) ‘A case of Heck’s disease with primary
intestinal lymphangiectasia treated with imiquimod’, Indian Journal of Dermatology,
Venereology and Leprology, 86(6), p. 724. Available at:
https://doi.org/10.4103/ijdvI.IJIDVL 898 19.

Braune, G. et al. (2015) ‘HPV Task Force der OEGGG - Positionspapier’. Available at:
https://oeggg.at/wp-content/uploads/2022/08/HPV-Positionspapier.pdf (Accessed: 25 April
2024).

Brisson, M. ef al. (2020) ‘Impact of HPV vaccination and cervical screening on cervical
cancer elimination: a comparative modelling analysis in 78 low-income and lower-middle-
income countries’, Lancet (London, England), 395(10224), pp. 575-590. Available at:
https://doi.org/10.1016/S0140-6736(20)30068-4.

Bundesministerium fiir Gesundheit (BMG) and Referat L7 ‘Presse, Internet, Soziale
Netzwerke’ (2024) Verbesserte Friiherkennung von Gebdrmutterhalskrebs,
Bundesministerium fiir Gesundheit. Available at:
https://www.bundesgesundheitsministerium.de/themen/praevention/frueherkennung-
vorsorge/frueherkennung-von-gebaermutterhalskrebs (Accessed: 19 April 2024).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (2023a)
‘Aufklarungs- und Dokumentationsbogen zur Schutzimpfung Version 2.1°. Available at:
https://www.sozialministerium.at/Themen/Gesundheit/Impfen/Einverst%C3%A4ndniserkl
%C3%A4rungen-t%C3%BCr-Schutzimpfungen.html (Accessed: 17 July 2024).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (2023b) Das
beste Alter. Fiir die gratis HPV-Impfung., Bundesministerium Soziales, Gesundheit, Pflege
und Konsumentenschutz. Available at:
https://www.sozialministerium.at/Services/Neuigkeiten-und-Termine/Archiv-
2023/September-2023/HPV-Impfung.html (Accessed: 31 July 2024).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (2024)
Impfung gegen Humane Papillomaviren (HPV), Bundesministerium Soziales, Gesundheit,
Pflege und Konsumentenschutz. Available at:
https://www.sozialministerium.at/Themen/Gesundheit/Impfen/Impfung-gegen-Humane-
Papillomaviren-(HPV).html (Accessed: 24 July 2024).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (no date)
Das beste Alter. Fiir die gratis HPV-Impfung., Impfen. Available at:
https://impfen.gv.at/impfungen/hpv (Accessed: 26 July 2024).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz, Abteilung
Kommunikation und Offentlichkeitsarbeit (2019) Krebsvorsorge bei
Gebdrmutterhalskrebs, Bundesministerium fiir Soziales, Gesundheit, Pflege und
Konsumentenschutz. Available at:
https://www.sozialministerium.at/Themen/Gesundheit/Nicht-uebertragbare-
Krankheiten/Krebs/Krebsvorsorge-bei-Gebdrmutterhalskrebs.html (Accessed: 18 April

90



2024).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK)
(ed.) (2021) ‘Impfplan Osterreich 2021°.

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK)
(ed.) (2023a) ‘Impfplan Osterreich 2023/2024, Version 1.0°, pp. 39-47. Available at:
https://www.sozialministerium.at/Themen/Gesundheit/Impfen/Impfplan-
%C3%96sterreich.html (Accessed: 11 December 2023).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK)
(ed.) (2023b) ‘Kurzbericht Humane Papillomaviren (HPV) Evaluierung der HPV-
Durchimpfungsraten mit einem dynamischen agentenbasierten Simulationsmodell, Version
1.0’. Available at: https://www.sozialministerium.at/Themen/Gesundheit/Impfen/Impfung-
gegen-Humane-Papillomaviren-(HPV).html (Accessed: 10 May 2023).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK)
(ed.) (2024) ‘Impfplan Osterreich 2023/2024 Version 2.0 vom 14.05.2024°. Available at:
https://www.sozialministerium.at/Themen/Gesundheit/Impfen/Impfplan-
%C3%96sterreich.html (Accessed: 16 May 2024).

Bundesministerium fiir Soziales, Gesundheit, Pflege und Konsumentenschutz (BMSGPK)
(no date) Das beste Alter. Fiir die gratis HPV Impfung., Impfen. Available at:
https://impfen.gv.at/impfungen/hpv (Accessed: 31 July 2024).

Burchell, A.N. ef al. (2006) ‘Chapter 6: Epidemiology and transmission dynamics of
genital HPV infection’, Vaccine, 24(Suppl 3), pp. S52-S61. Available at:
https://doi.org/10.1016/j.vaccine.2006.05.031.

Canfell, K. ef al. (2020) ‘Mortality impact of achieving WHO cervical cancer elimination
targets: a comparative modelling analysis in 78 low-income and lower-middle-income
countries’, Lancet (London, England), 395(10224), pp. 591-603. Available at:
https://doi.org/10.1016/S0140-6736(20)30157-4.

Casalegno, J. ef al. (2012a) ‘High Risk HPV Contamination of Endocavity Vaginal
Ultrasound Probes: An Underestimated Route of Nosocomial Infection?’, PLoS ONE.
Edited by R. Medeiros, 7(10), p. e48137. Available at:
https://doi.org/10.1371/journal.pone.0048137.

Casalegno, J. ef al. (2012b) ‘High Risk HPV Contamination of Endocavity Vaginal
Ultrasound Probes: An Underestimated Route of Nosocomial Infection?’, PLoS ONE.
Edited by R. Medeiros, 7(10), p. e48137. Available at:
https://doi.org/10.1371/journal.pone.0048137.

Cason, J. et al. (1995) ‘Perinatal infection and persistence of human papillomavirus types
16 and 18 in infants’, Journal of Medical Virology, 47(3), pp. 209—218. Available at:
https://doi.org/10.1002/jmv.1890470305.

Castellsagué, X. et al. (2002) ‘Male Circumcision, Penile Human Papillomavirus Infection,
and Cervical Cancer in Female Partners’, New England Journal of Medicine, 346(15), pp.
1105-1112. Available at: https://doi.org/10.1056/NEJMoa011688.

91



Castellsagué, X. et al. (2016) ‘HPV Involvement in Head and Neck Cancers:
Comprehensive Assessment of Biomarkers in 3680 Patients’, JNCI: Journal of the
National Cancer Institute, 108(6), p. djv403. Available at:
https://doi.org/10.1093/jnci/djv403.

Castellsagué, X., Bosch, F.X. and Mufnoz, N. (2002) ‘Environmental co-factors in HPV
carcinogenesis’, Virus Research, 89(2), pp. 191-199. Available at:
https://doi.org/10.1016/S0168-1702(02)00188-0.

Chang, F. et al. (1991) ‘Human papillomavirus (HPV) infections and their associations
with oral disease’, Journal of Oral Pathology & Medicine, 20(7), pp. 305-317. Available
at: https://doi.org/10.1111/1.1600-0714.1991.tb00936.x.

Chapman, E. et al. (2010) ‘Use of multimedia as an educational tool to improve human
papillomavirus vaccine acceptability—A pilot study’, Gynecologic Oncology, 118(2), pp.
103—-107. Available at: https://doi.org/10.1016/j.ygyno.2010.04.010.

Chaturvedi, A.K. ef al. (2013) ‘Worldwide Trends in Incidence Rates for Oral Cavity and
Oropharyngeal Cancers’, Journal of Clinical Oncology, 31(36), pp. 4550-4559. Available
at: https://doi.org/10.1200/JC0.2013.50.3870.

Chow, L.Q.M. (2020) ‘Head and Neck Cancer’, New England Journal of Medicine. Edited
by D.L. Longo, 382(1), pp. 60-72. Available at: https://doi.org/10.1056/NEJMral715715.

Cohen, P.A. et al. (2019) “Cervical cancer’, The Lancet, 393(10167), pp. 169—182.
Available at: https://doi.org/10.1016/S0140-6736(18)32470-X.

Cook, R.L. et al. (2014) ‘Sexual Behaviors and Other Risk Factors for Oral Human
Papillomavirus Infections in Young Women’, Sexually Transmitted Diseases, 41(8), pp.
486-492. Available at: https://doi.org/10.1097/0LQ.0000000000000159.

Costa, S. (2013) ‘Vagina’, in M. Kaufmann, S.D. Costa, and A. Scharl (eds) Die
Gyndkologie. 3., vollstindig iiberarbeitete und erweiterte Auflage. Berlin, Heidelberg:
Springer Berlin Heidelberg, pp. 429—435. Available at: https://doi.org/10.1007/978-3-642-
20923-9 26.

Costa, S.D. (2013) “Vulva’, in M. Kaufmann, Serban D. Costa, and A. Scharl (eds) Die
Gyndkologie. 3., vollstindig iiberarbeitete und erweiterte Auflage. Berlin, Heidelberg:
Springer Berlin Heidelberg, pp. 415-428. Available at: https://doi.org/10.1007/978-3-642-
20923-9 25.

DC Health Government of the District of Columbia (2024) ‘HPV Opt-Out’. Available at:
https://dchealth.dc.gov/sites/default/files/dc/sites/doh/service content/attachments/2024-
04-HPV-OptOutForSchool Year-ENGLISH-IA.pdf (Accessed: 25 July 2024).

De Martel, C. et al. (2012) ‘Global burden of cancers attributable to infections in 2008: a
review and synthetic analysis’, The Lancet Oncology, 13(6), pp. 607—615. Available at:
https://doi.org/10.1016/S1470-2045(12)70137-7.

De Villiers, E.-M. et al. (1986) ‘Infection of the oral mucosa with defined types of human
papillomaviruses’, Medical Microbiology and Immunology, 174(6), pp. 287-294.
Available at: https://doi.org/10.1007/BF02123681.

92



De Vuyst, H. et al. (2009) ‘Prevalence and type distribution of human papillomavirus in
carcinoma and intraepithelial neoplasia of the vulva, vagina and anus: A meta-analysis’,
International Journal of Cancer, 124(7), pp. 1626—1636. Available at:
https://doi.org/10.1002/ijc.24116.

Department of Health (2024) HPV (Human Papillomavirus) Vaccine, State of Rhode
Island Department of Health. Available at: https://health.ri.gov/immunization/about/hpv/
(Accessed: 25 July 2024).

Ding, D.-C. et al. (2011) ‘Long-term persistence of human papillomavirus in
environments’, Gynecologic Oncology, 121(1), pp. 148—151. Available at:
https://doi.org/10.1016/j.ygyno.2010.11.040.

Directorate-General for Communication (2024a) New measures to prevent cancer through
vaccination, European Commission. Available at: https://commission.europa.eu/news/new-
measures-prevent-cancer-through-vaccination-2024-02-02_en (Accessed: 14 May 2024).

Directorate-General for Communication (2024b) New measures to prevent cancer through
vaccination, European Commission. Available at: https://commission.europa.eu/news/new-
measures-prevent-cancer-through-vaccination-2024-02-02_en (Accessed: 16 May 2024).

D’Souza, G. et al. (2009) ‘Oral Sexual Behaviors Associated with Prevalent Oral Human
Papillomavirus Infection’, The Journal of Infectious Diseases, 199(9), pp. 1263—1269.
Available at: https://doi.org/10.1086/597755.

Dunn, A.G. et al. (2017) ‘Mapping information exposure on social media to explain
differences in HPV vaccine coverage in the United States’, Vaccine, 35(23), pp. 3033—
3040. Available at: https://doi.org/10.1016/j.vaccine.2017.04.060.

Eberli, D. (2023) ‘Neubildungen des Urogenitalsystems (Tumoren)’, in T. Gasser, D.
Eberli, and C. Thomas (eds) Basiswissen Urologie. Berlin, Heidelberg: Springer Berlin
Heidelberg, pp. 71-98. Available at: https://do1.org/10.1007/978-3-662-67450-5_6.

Edda Berger-Cian (2024) ‘Telefonat mit Edda Berger-Cian’.

Elfgren, K. et al. (2017) ‘Management of women with human papillomavirus persistence:
long-term follow-up of a randomized clinical trial’, American journal of obstetrics and
gynecology, 216(3), p. 264 e1-264 7. Available at:
https://doi.org/10.1016/j.aj0g.2016.10.042.

EUROPEAN COMMISSION (2021) ‘COMMUNICATION FROM THE COMMISSION
TO THE EUROPEAN PARLIAMENT AND THE COUNCIL EMPTY - Europe’s Beating
Cancer Plan’. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:52021DC0044 (Accessed: 14 May 2024).

European Commission. Directorate General for Health and Food Safety. (2022) ‘Austria
vaccine confidence factsheet, 2022°, in State of vaccine confidence in the European Union
2022. Available at: https://health.ec.europa.eu/document/download/82395ac4-1{36-4a38-
a9bf-c1{f7a6a83d5f en?filename=2022 confidence factsheet austria en.pdf (Accessed: 1
August 2024).

European Commission. Directorate General for Health and Food Safety. et al. (2022) State

93



of vaccine confidence in the European Union 2022. LU: Publications Office. Available at:
https://data.europa.eu/doi/10.2875/188426 (Accessed: 1 August 2024).

European Medicines Agency (2014) ‘EPAR summary for the public: Gardasil human
papillomavirus vaccine [types 6, 11, 16, 18] (recombinant, adsorbed) EMA/429427/2010
EMEA/H/C/000703°. Available at:
https://www.ema.europa.eu/en/documents/overview/gardasil-epar-summary-public_en.pdf
(Accessed: 22 May 2024).

European Medicines Agency (2016a) ‘EPAR summary for the public: Cervarix human
papillomavirus vaccine [types 16, 18] (recombinant, adjuvanted, adsorbed)
EMA/462426/2016 EMEA/H/C/000721°. Available at:
https://www.ema.europa.eu/en/documents/overview/cervarix-epar-summary-public_en.pdf
(Accessed: 22 May 2024).

European Medicines Agency (2016b) ‘EPAR summary for the public: Gardasil 9 human
papillomavirus 9-valent vaccine (recombinant, adsorbed) EMA/192711/2016
EMEA/H/C/003852°. Available at:
https://www.ema.europa.eu/en/documents/overview/gardasil-9-epar-summary-
public_en.pdf (Accessed: 22 May 2024).

European Medicines Agency (2024a) Cervarix. Available at:
https://www.ema.europa.eu/en/medicines/human/EPAR/cervarix (Accessed: 13 September
2024).

European Medicines Agency (2024b) Gardasil. Available at:
https://www.ema.europa.eu/en/medicines/human/EPAR/gardasil (Accessed: 13 September
2024).

European Medicines Agency (2024c) Gardasil 9. Available at:
https://www.ema.europa.eu/en/medicines/human/EP AR/gardasil-9#authorisation-details
(Accessed: 13 September 2024).

European Medicines Agency (no date a) Human papillomavirus vaccines - Cervarix,
Gardasil, Gardasil 9, Silgard - referral, European Medicines Agency. Available at:
https://www.ema.europa.eu/en/medicines/human/referrals/human-papillomavirus-
vaccines-cervarix-gardasil-gardasil-9-silgard (Accessed: 18 May 2024).

European Medicines Agency (no date b) Human papillomavirus vaccines - Cervarix,
Gardasil, Gardasil 9, Silgard - referral, European Medicines Agency. Available at:
https://www.ema.europa.eu/en/medicines/human/referrals/human-papillomavirus-
vaccines-cervarix-gardasil-gardasil-9-silgard (Accessed: 19 May 2024).

Eversole, L.R. et al. (1987a) ‘Demonstration of human papillomavirus DNA in oral
condyloma acuminatum’, Journal of Oral Pathology & Medicine, 16(5), pp. 266-272.
Available at: https://doi.org/10.1111/5.1600-0714.1987.tb01491 .x.

Eversole, L.R. ef al. (1987b) ‘Demonstration of human papillomavirus DNA in oral
condyloma acuminatum’, Journal of Oral Pathology & Medicine, 16(5), pp. 266-272.
Available at: https://doi.org/10.1111/5.1600-0714.1987.tb01491 .x.

Feemster, K.A. et al. (2021) ‘Efficacy of tailored messages to improve behavioral intent to

94



accept HPV vaccination among mothers may be moderated by sociodemographics’,
Preventive Medicine Reports, 23, p. 101413. Available at:
https://doi.org/10.1016/j.pmedr.2021.101413.

Ferlay, J. et al. (2012) GLOBOCAN 2012: Estimated Cancer Incidence, Mortality and
Prevalence Worldwide in 2012 v1.0. (IARC CancerBase No. 11). Available at:
https://publications.iarc.fr/Databases/larc-Cancerbases/GLOBOCAN-2012-Estimated-
Cancer-Incidence-Mortality-And-Prevalence-Worldwide-In-2012-V1.0-2012 (Accessed:
21 March 2024).

Ferlay, J. et al. (2019) ‘Estimating the global cancer incidence and mortality in 2018:
GLOBOCAN sources and methods’, International Journal of Cancer, 144(8), pp. 1941—
1953. Available at: https://doi.org/10.1002/ijc.31937.

Ferlay, J. et al. (2021) ‘Cancer statistics for the year 2020: An overview’, International
Journal of Cancer, 149(4), pp. 778-789. Available at: https://doi.org/10.1002/ijc.33588.

Ferlay, J. et al. (2024a) Global Cancer Observatory: Cancer Today, International Agency
for Research on Cancer. Available at: https://gco.iarc.who.int/today, (Accessed: 7 March
2024).

Ferlay, J. et al. (2024b) Global Cancer Observatory: Cancer Today, International Agency
for Research on Cancer. Available at:
https://gco.iarc.who.int/media/globocan/factsheets/cancers/23-cervix-uteri-fact-sheet.pdf
(Accessed: 20 March 2024).

Ferlay, J. et al. (2024c) Global Cancer Observatory: Cancer Today, International Agency
for Research on Cancer. Available at:
https://gco.iarc.who.int/media/globocan/factsheets/cancers/22-vagina-fact-sheet.pdf
(Accessed: 1 April 2024).

Ferlay, J. et al. (2024d) Global Cancer Observatory: Cancer Today, International Agency
for Research on Cancer. Available at:
https://gco.iarc.who.int/media/globocan/factsheets/cancers/2 1 -vulva-fact-sheet.pdf
(Accessed: 3 April 2024).

Ferlay, J. et al. (2024¢) Global Cancer Observatory: Cancer Today, International Agency
for Research on Cancer. Available at:
https://gco.iarc.who.int/media/globocan/factsheets/cancers/26-penis-fact-sheet.pdf
(Accessed: 11 April 2024).

Forman D et al. (2014) Cancer Incidence in Five Continents Volume X. Lyon (FR):
International Agency for Research on Cancer (IARC Scientific Publication No. 164).
Available at: https://publications.iarc.fr/Book-And-Report-Series/larc-Scientific-
Publications/Cancer-Incidence-In-Five-Continents-Volume-X-2014 (Accessed: 1 April
2024).

Forster, A.S. et al. (2012) ‘Human papillomavirus vaccination and sexual behaviour:
Cross-sectional and longitudinal surveys conducted in England’, Vaccine, 30(33), pp.
4939-4944. Available at: https://doi.org/10.1016/j.vaccine.2012.05.053.

Franceschi, S. (2005) ‘The IARC commitment to cancer prevention: the example of

95



papillomavirus and cervical cancer’, Recent Results in Cancer Research. Fortschritte Der
Krebsforschung. Progres Dans Les Recherches Sur Le Cancer, 166, pp. 277-297.
Available at: https://doi.org/10.1007/3-540-26980-0 18.

Franzen, A. and Coordes, A. (2022) Kurzlehrbuch Hals-Nasen-Ohren-Heilkunde. 4.
Auflage. Bremen: UNI-MED Verlag AG. Available at:
https://medsearch.medunigraz.at/Record/99963236904546 (Accessed: 13 February 2024).

Fredericks, B.D. et al. (1993) ‘Transmission of Human Papillomaviruses from Mother to
Child’, The Australian and New Zealand Journal of Obstetrics and Gynaecology, 33(1),
pp. 30-32. Available at: https://doi.org/10.1111/j.1479-828X.1993.tb02047.x.

Frega, A. et al. (2003) ‘Human papillomavirus in virgins and behaviour at risk’, Cancer
Letters, 194(1), pp. 21-24. Available at: https://doi.org/10.1016/S0304-3835(03)00048-X.

Fu, T. (Jane) et al. (2015) ‘Epidemiology of Human Papillomavirus Detected in the Oral
Cavity and Fingernails of Mid-Adult Women’, Sexually Transmitted Diseases, 42(12), pp.
677—-685. Available at: https://doi.org/10.1097/OLQ.0000000000000362.

Gallay, C. et al. (2015a) ‘Human papillomavirus (HPV) contamination of gynaecological
equipment’, Sexually Transmitted Infections, 92(1), pp. 19-23. Available at:
https://doi.org/10.1136/sextrans-2014-051977.

Gallay, C. ef al. (2015b) ‘Human papillomavirus (HPV) contamination of gynaecological
equipment’, Sexually Transmitted Infections, 92(1), pp. 19-23. Available at:
https://doi.org/10.1136/sextrans-2014-051977.

Ganzenmiiller, T. and Iftner, T. (2020) ‘Papillomviren und Polyomaviren’, in S. Suerbaum
et al. (eds) Medizinische Mikrobiologie und Infektiologie. 9. Auflage. Berlin, Heidelberg:
Springer Berlin Heidelberg, pp. 707—716. Available at: https://doi.org/10.1007/978-3-662-
61385-6_68.

Garcia, [.A.C. and Espinosa, J.C. (2011) ‘Hiperplasia epitelial multifocal: revision de 71
casos’, Dermatologia Cosmética, Médica y Quirurgica, 9(3), pp. 176—180. Available at:
https://www.medigraphic.com/pdfs/cosmetica/dcm-2011/dcm113c.pdf (Accessed: 16
August 2024).

Garcia-Corona, C. et al. (2004) ‘Association of HLA-DR4 (DRB1*0404) With Human
Papillomavirus Infection in Patients With Focal Epithelial Hyperplasia’, Archives of
Dermatology, 140(10), pp. 1227-1231. Available at:
https://doi.org/10.1001/archderm.140.10.1227.

Garland, S.M. et al. (2007) ‘Quadrivalent Vaccine against Human Papillomavirus to
Prevent Anogenital Diseases’, New England Journal of Medicine, 356(19), pp. 1928—1943.
Available at: https://doi.org/10.1056/NEJMo0a061760.

Garland, S.M. et al. (2009) ‘Natural History of Genital Warts: Analysis of the Placebo
Arm of 2 Randomized Phase III Trials of a Quadrivalent Human Papillomavirus (Types 6,
11, 16, and 18) Vaccine’, The Journal of Infectious Diseases, 199(6), pp. 805-814.
Available at: https://doi.org/10.1086/597071.

Gaskins, M. and Werner, R.N. (2020) ‘Verfiigbare Impfstoffe und deren Anwendung’, in

96



Paul-Ehrlich-Gesellschaft fiir Infektionstherapie e.V. (PEG) (ed.) S3-Leitlinie
Impfprivention HPV-assoziierter Neoplasien Langfassung Version (Mai 2020, 4.0).
Berlin: AWMF online, pp. 8—11. Available at:
https://register.awmf.org/de/leitlinien/detail/082-002 (Accessed: 18 May 2024).

Gemeinsam gegen HPV (no date a) facebook. Available at:
https://www.facebook.com/gemeinsamgegenhpv (Accessed: 31 July 2024).

Gemeinsam gegen HPV (no date b) YouTube. Available at:
https://www.youtube.com/channel/UCs-DBIBeo5qw9kbQVDbe2uA (Accessed: 31 July
2024).

gemeinsam.gegen.hpv (no date) Instagram. Available at:
https://www.instagram.com/gemeinsam.gegen.hpv/ (Accessed: 31 July 2024).

Girardi, F. et al. (2015) Burghardt’s colposcopy and cervical pathology: textbook and
atlas. 4th ed. Stuttgart: Thieme.

Gitti Grobbauer Communications im Auftrag von: Osterreichische Gesellschaft fiir
Gynékologie und Geburtshilfe (OEGGG) (no date) Eine Aufkldirungskampagne iiber
Humane Papillomaviren, hpv-info.at. Available at: https://www.hpv-info.at/ (Accessed: 31
July 2024).

Global Burden of Disease Cancer Collaboration (2017) ‘Global, Regional, and National
Cancer Incidence, Mortality, Years of Life Lost, Years Lived With Disability, and
Disability-Adjusted Life-years for 32 Cancer Groups, 1990 to 2015°, JAMA oncology,
3(4), pp. 524-548. Available at: https://doi.org/10.1001/jamaoncol.2016.5688.

Gonzélez, L.V. et al. (2005) ‘Clinical, histopathological and virological findings in patients
with focal epithelial hyperplasia from Colombia’, International Journal of Dermatology,
44(4), pp. 274-279. Available at: https://doi.org/10.1111/5.1365-4632.2005.02321 .x.

Gossmann, S., Oettling, G. and Kreienberg, R. (2013) ‘Cervix uteri’, in M. Kaufmann,
S.D. Costa, and A. Scharl (eds) Die Gyndkologie. Berlin, Heidelberg: Springer Berlin
Heidelberg, pp. 437-465. Available at: https://doi.org/10.1007/978-3-642-20923-9 27.

Giirkov, R. (2022) ‘Benigne Tumoren des Larynx’, in R. Giirkov (ed.) BASICS Hals-
Nasen-Ohren-Heilkunde. 6. Auflage. Elsevier GmbH Deutschland, pp. 106—107. Available
at: https://doi.org/10.1016/B978-3-437-42182-2.00045-X.

Hagensee, M.E., Yaegashi, N. and Galloway, D.A. (1993) ‘Self-assembly of human
papillomavirus type 1 capsids by expression of the L1 protein alone or by coexpression of
the L1 and L2 capsid proteins’, Journal of Virology, 67(1), p. 315. Available at:
https://doi.org/10.1128/jvi.67.1.315-322.1993.

Hammes, C. (2022) ‘29 - Penistumoren’, in C. Hammes (ed.) BASICS Urologie. 5.
Auflage. Deutschland: Elsevier GmbH, pp. 66—67. Available at:
https://doi.org/10.1016/B978-3-437-42596-7.00029-4.

Hampl, M. et al. (2008) ‘New aspects of vulvar cancer: Changes in localization and age of
onset’, Gynecologic Oncology, 109(3), pp. 340-345. Available at:
https://doi.org/10.1016/j.ygyno.2008.01.041.

97



Harper, D.M. et al. (2006) ‘Sustained efficacy up to 4-5 years of a bivalent L.1 virus-like
particle vaccine against human papillomavirus types 16 and 18: follow-up from a
randomised control trial’, The Lancet, 367, pp. 1247-55. Available at:
https://doi.org/10.1016/S0140-6736(06)68439-0.

Harper, D.M. and DeMars, L.R. (2017) ‘HPV vaccines — A review of the first decade’,
Gynecologic Oncology, 146(1), pp. 196-204. Available at:
https://doi.org/10.1016/j.ygyno.2017.04.004.

Harrison, S.E. ef al. (2021) ‘Examining Associations between Knowledge and Vaccine
Uptake using the Human Papillomavirus Knowledge Questionnaire (HPV-KQ)’, American
journal of health behavior, 45(5), pp. 810—827. Available at:
https://doi.org/10.5993/AJHB.45.5.2.

Harro, C.D. et al. (2001) ‘Safety and Immunogenicity Trial in Adult Volunteers of a
Human Papillomavirus 16 L1 Virus-Like Particle Vaccine’, JNCI: Journal of the National
Cancer Institute, 93(4), pp. 284-292. Available at: https://doi.org/10.1093/jnci1/93.4.284.

Hartwig, S. et al. (2017) ‘Estimation of the overall burden of cancers, precancerous
lesions, and genital warts attributable to 9-valent HPV vaccine types in women and men in
Europe’, Infectious Agents and Cancer, 12, p. 19. Available at:
https://doi.org/10.1186/s13027-017-0129-6.

Hawai‘i Department of Health Immunization Branch (2020) School Health Requirements |
Disease Outbreak Control Division, State of Hawaii, Department of Health | Ka ‘Oihana
Olakino Disease Outbreak Control Division. Available at:
https://health.hawaii.gov/docd/vaccines-immunizations/school-health-requirements/sy-20-
21/ (Accessed: 25 July 2024).

Hoy, T. et al. (2009) ‘Assessing incidence and economic burden of genital warts with data
from a US commercially insured population’, Current Medical Research and Opinion,
25(10), pp. 2343-2351. Available at: https://doi.org/10.1185/03007990903136378.

Huh, W.K. ef al. (2017) ‘Final efficacy, immunogenicity, and safety analyses of a nine-
valent human papillomavirus vaccine in women aged 16-26 years: a randomised, double-
blind trial’, The Lancet, 390(10108), pp. 2143-2159. Available at:
https://doi.org/10.1016/S0140-6736(17)31821-4.

Human Papillomavirus (HPV) Vaccine (no date) VDH Virginia Department of Health.
Available at: https://www.vdh.virginia.gov/immunization/hpv/ (Accessed: 25 July 2024).

IARC (2020) ‘Global cancer observatory Lyon’. France: International Agency for
Research on Cancer. Available at: https://gco.iarc.fr/ (Accessed: 8 October 2024).

IARC (2023) List of classifications by cancer sites with sufficient or limited evidence in
humans, IARC Monographs Volumes 1—135a. Last update: 1 December 2023 [online
database]. Lyon, France: International Agency for Research on Cancer. Available at:
https://monographs.iarc.who.int/wp-

content/uploads/2019/07/Classifications_by cancer_site.pdf (Accessed: 29 March 2024).

IARC (2024a) Absolute numbers, Incidence, Females, in 2022, International Agency for
Research on Cancer - World Health Organization - Cancer Today, Data version:

98



Globocan 2022 (version 1.1) - 08.02.2024. Available at:
https://gco.iarc.who.int/today/en/dataviz/bars?mode=cancer&key=total&group population
s=1&types=0&sort _by=valueO&populations=900&multiple populations=0&values_positi
on=out&cancers h=23&sexes=2 (Accessed: 7 March 2024).

IARC (2024b) Absolute numbers, Mortality, Females, in 2022, International Agency for
Research on Cancer - World Health Organization - Cancer Today, Data version:
Globocan 2022 (version 1.1) - 08.02.2024. Available at:
https://gco.iarc.who.int/today/en/dataviz/bars?mode=cancer&key=total&group population
s=1&types=1&sort _by=valueO&populations=900&multiple populations=0&values_positi
on=out&cancers h=23&sexes=2 (Accessed: 7 March 2024).

IARC (2024c) Age-Standardized Rate (World) per 100 000, Incidence, Both sexes, in 2022
Cervix uteri, International Agency for Research on Cancer - World Health Organization -
Cancer Today, Data version: Globocan 2022 (version 1.1) - 08.02.2024. Available at:
https://gco.iarc.who.int/today/en/dataviz/maps-

heatmap?cancers=23 &types=0&sexes=0&palette=Blues&mode=population (Accessed: 20
March 2024).

IARC (2024d) Age-Standardized Rate (World) per 100 000, Incidence, Both sexes, in 2022
Penis, International Agency for Research on Cancer - World Health Organization -
Cancer Today, Data version: Globocan 2022 (version 1.1) - 08.02.2024. Available at:
https://gco.iarc.who.int/today/en/dataviz/bars?mode=population&cancers=26 (Accessed:
19 August 2024).

IARC (2024e) Estimated number of deaths from 2022 to 2030, Both sexes, age [0-85+]
Cervix uteri, International Agency for Research on Cancer - World Health Organization-
Cancer Tomorrow,  Data version: Globocan 2022 (version 1.1) - 08.02.2024. Available
at:
https://gco.iarc.fr/tomorrow/en/dataviz/bars?cancers=23&populations=900&years=2030&t
ypes=1 (Accessed: 19 August 2024).

IARC (2024f) Estimated number of new cases from 2022 to 2030, Both sexes, age [0-85+]
Cervix uteri, International Agency for Research on Cancer - World Health Organization -
Cancer Tomorrow, Data version: Globocan 2022 (version 1.1) - 08.02.2024. Available at:
https://gco.iarc.fr/tomorrow/en/dataviz/bars?cancers=23 &populations=900&years=2030&t
ypes=0 (Accessed: 19 August 2024).

IARC (2024¢) List of classifications. Agents classified by the IARC Monographs, Volumes
1-135. Last updated: 2024-01-31 [online database]. Lyon, France: International Agency
for Research on Cancer. Available at: https://monographs.iarc.fr/list-of-classifications
(Accessed: 29 March 2024).

IARC Working Group on the Evaluation of Carcinogenic Risks to Humans (2007)
‘Combined estrogen-progestogen contraceptives and combined estrogen-progestogen
menopausal therapy.’, larc Monographs on the Evaluation of Carcinogenic Risks to
Humans, 91, pp. 1-528. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4781221/ (Accessed: 23 March 2024).

IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. (2007) Human
Papillomaviruses. Edited by International Agency for Research on Cancer. Lyon (FR):

99



International Agency for Research on Cancer (IARC monographs on the evaluation of
carcinogenic risks to humans, No. 90). Available at:
https://www.ncbi.nlm.nih.gov/books/NBK321760/ (Accessed: 31 January 2022).

Icardi, G. et al. (2020) ‘Burden and Prevention of HPV. Knowledge, Practices and Attitude
Assessment Among Pre-Adolescents and their Parents in Italy’, Current Pharmaceutical
Design, 26(3), pp. 326-342. Available at:
https://doi.org/10.2174/1381612826666200114100553.

Insinga, R.P. et al. (2008) ‘A Systematic Review of the Prevalence and Attribution of
Human Papillomavirus Types Among Cervical, Vaginal and Vulvar Pre-cancers and
Cancers in the United States’, Cancer epidemiology, biomarkers & prevention : a
publication of the American Association for Cancer Research, cosponsored by the
American Society of Preventive Oncology, 17(7), pp. 1611-1622. Available at:
https://doi.org/10.1158/1055-9965.EP1-07-2922.

International Agency for Research on Cancer (2010) Cancer Incidence in Five Continents,
Volumes I to IX: IARC CancerBase No. 9. Lyon, France: International Agency for
Research on Cancer.

Iversen, O.-E. et al. (2016a) ‘Immunogenicity of the 9-Valent HPV Vaccine Using 2-Dose
Regimens in Girls and Boys vs a 3-Dose Regimen in Women’, JAMA, 316(22), pp. 2411—
2421. Available at: https://doi.org/10.1001/jama.2016.17615.

Iversen, O.-E. et al. (2016b) ‘Immunogenicity of the 9-Valent HPV Vaccine Using 2-Dose
Regimens in Girls and Boys vs a 3-Dose Regimen in Women’, JAMA, 316(22), pp. 2411—
2421. Available at: https://doi.org/10.1001/jama.2016.17615.

Jarvis, A. and Gorlin, R.J. (1972) ‘Focal epithelial hyperplasia in an Eskimo population’,
Oral Surgery, Oral Medicine, Oral Pathology, 33(2), pp. 227-228. Available at:
https://doi.org/10.1016/0030-4220(72)90392-1.

Jiménez Aguilar, S.M. et al. (2023a) ‘Great diversity of oncogenic human

papillomaviruses is revealed in an outbreak of multifocal epithelial hyperplasia’, Journal of
the American Academy of Dermatology, 88(5), pp. 1115—-1117. Available at:
https://doi.org/10.1016/j.jaad.2019.12.041.

Jiménez Aguilar, S.M. et al. (2023b) ‘Great diversity of oncogenic human

papillomaviruses is revealed in an outbreak of multifocal epithelial hyperplasia’, Journal of
the American Academy of Dermatology, 88(5), pp. 1115—-1117. Available at:
https://doi.org/10.1016/j.jaad.2019.12.041.

Jones, R.W., Baranyai, J. and Stables, S. (1997) ‘Trends in Squamous Cell Carcinoma of
the Vulva: The Influence of Vulvar Intraepithelial Neoplasia’, Obstetrics & Gynecology,
90(3), pp. 448—452. Available at: https://doi.org/10.1016/S0029-7844(97)00298-6.

Joura, E.A. et al. (2000) ‘Trends in vulvar neoplasia. Increasing incidence of vulvar
intraepithelial neoplasia and squamous cell carcinoma of the vulva in young women’, The
Journal of Reproductive Medicine, 45(8), pp. 613—615. Available at:
https://pubmed.ncbi.nlm.nih.gov/10986677/.

Joura, E.A. et al. (2012) ‘Effect of the human papillomavirus (HPV) quadrivalent vaccine

100



in a subgroup of women with cervical and vulvar disease: retrospective pooled analysis of
trial data’, The BMJ, 344, p. €1401. Available at: https://doi.org/10.1136/bmj.e1401.

Joura, E.A. et al. (2015) ‘A 9-Valent HPV Vaccine against Infection and Intraepithelial
Neoplasia in Women’, New England Journal of Medicine, 372(8), pp. 711-723. Available
at: https://doi.org/10.1056/NEJMoa1405044.

Kang, W.D., Choi, H.S. and Kim, S.M. (2013) ‘Is vaccination with quadrivalent HPV
vaccine after loop electrosurgical excision procedure effective in preventing recurrence in

patients with high-grade cervical intraepithelial neoplasia (CIN2-3)?°, Gynecologic
Oncology, 130(2), pp. 264-268. Available at: https://doi.org/10.1016/j.ygyno.2013.04.050.

Karam, A., Berek, J.S. and Kidd, E.A. (2024) Vaginal cancer, Uptodate. Available at:
https://www-luptodate-1com-1fzj1902u03a0.han.medunigraz.at/contents/vaginal-
cancer?search=vaginal%?20cancer&sectionRank=2&usage type=default&anchor=H2&sou
rce=machineLearning&selectedTitle=1%7E111&display rank=1#H2 (Accessed: 19
August 2024).

Kasting, M.L. et al. (2016) ‘Tempest in a teapot: A systematic review of HPV vaccination
and risk compensation research’, Human Vaccines & Immunotherapeutics, 12(6), pp.
1435-1450. Available at: https://doi.org/10.1080/21645515.2016.1141158.

Kaufmann, M., Costa, S.D. and Scharl, A. (eds) (2013) Die Gyndikologie. 3., vollstindig
iberarbeitete und erweiterte Auflage. Berlin, Heidelberg: Springer Berlin Heidelberg.
Available at: https://doi.org/10.1007/978-3-642-20923-9.

Khanal, S. et al. (2015) ‘Human papillomavirus detection in histologic samples of
multifocal epithelial hyperplasia: a novel demographic presentation’, Oral Surgery, Oral
Medicine, Oral Pathology and Oral Radiology, 120(6), pp. 733—743. Available at:
https://doi.org/10.1016/j.0000.2015.07.035.

Kirkbride, P. ef al. (1995) ‘Carcinoma of the Vagina—Experience at the Princess Margaret
Hospital (1974-1989)°, Gynecologic Oncology, 56(3), pp. 435—443. Available at:
https://doi.org/10.1006/gyno.1995.1077.

Kirnbauer, R. et al. (1992) ‘Papillomavirus L1 major capsid protein self-assembles into
virus-like particles that are highly immunogenic.’, Proceedings of the National Academy of
Sciences of the United States of America, 89(24), pp. 12180-12184. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC50722/ (Accessed: 16 May 2024).

Kjer, S.K. et al. (2010) ‘Long-term Absolute Risk of Cervical Intraepithelial Neoplasia
Grade 3 or Worse Following Human Papillomavirus Infection: Role of Persistence’, JNCI
Journal of the National Cancer Institute, 102(19), pp. 1478-1488. Available at:
https://doi.org/10.1093/jnci/djq356.

Kohlberger, P. et al. (2017) ‘Stellungnahme und Ubersichtsdarstellung der OEGGG zur
Gyn-Zyto Nomenklatur der OGZ und OGPath/IAP Austria’. Available at:
https://oeggg.at/wp-content/uploads/2022/08/Stellungnahme-und-
U%CC%88bersichtsdarstellung-zur-neuen-0%CC%88GZ-Nomenklatur.pdf (Accessed: 19
August 2024).

Koutsky, L.A. et al. (2002) ‘A Controlled Trial of a Human Papillomavirus Type 16

101



Vaccine’, New England Journal of Medicine, 347(21), pp. 1645-1651. Available at:
https://doi.org/10.1056/NEJM0a020586.

Kreidl, P. et al. (2020a) ‘14-year-old Schoolchildren can Consent to Get Vaccinated in
Tyrol, Austria: What do They know about Diseases and Vaccinations?’, Vaccines, 8(4), p.
610. Available at: https://doi.org/10.3390/vaccines8040610.

Kreidl, P. et al. (2020b) ‘14-year-old Schoolchildren can Consent to Get Vaccinated in
Tyrol, Austria: What do They know about Diseases and Vaccinations?’, Vaccines, 8(4), p.
610. Available at: https://doi.org/10.3390/vaccines8040610.

Kreimer, A.R. et al. (2013) ‘Incidence and clearance of oral human papillomavirus
infection in men: the HIM cohort study’, The Lancet, 382(9895), pp. 877-887. Available
at: https://doi.org/10.1016/S0140-6736(13)60809-0.

Kumaraswamy, K.L. and Vidhya, M. (2011) ‘Human papilloma virus and oral infections:
An update’, Journal of Cancer Research and Therapeutics, 7(2), p. 120. Available at:
https://doi.org/10.4103/0973-1482.82915.

Kurman, R. et al. (eds) (2014a) WHO classification of tumours of female reproductive
organs. 4th ed. Lyon: International Agency for Research on Cancer (World Health
Organization classification of tumours). Available at: https://publications.iarc.fr/Book-
And-Report-Series/Who-Classification-Of-Tumours/ WHO-Classification-Of-Tumours-Of-
Female-Reproductive-Organs-2014.

Kurman, R. ef al. (eds) (2014b) World Health Organization Classification of Tumours of
the Female Reproductive Organs. 4th edition. Lyon: IARC press.

Kurman, R.J., Ellenson, L.H. and Ronnett, B.M. (eds) (2019) Blaustein’s pathology of the
female genital tract. Seventh edition. Cham: Springer.

La Rosa, G. (2016a) ‘Papillomavirus’, in J.B. Rose and B. Jiménez-Cisneros (eds) Global
Water Pathogen Project. http://www.waterpathogens.org (J.S Meschke, and R. Girones
(eds) Part 3 Viruses). Available at: http://www.waterpathogens.org/book/papillomavirus.

La Rosa, G. (2016b) ‘Papillomavirus’, in J.B. Rose, B. Jiménez-Cisneros, and UNESCO -
International Hydrological Programme (eds) Water and Sanitation for the 21st Century:
Health and Microbiological Aspects of Excreta and Wastewater Management (Global
Water Pathogen Project) (J.S Meschke, and R. Girones (eds) Part 3: Specific Excreted
Pathogens: Environmental and Epidemiology Aspects Section 1: Viruses). Michigan State
University, E. Lansing, MI, UNESCO. Available at:
https://doi.org/10.14321/waterpathogens.17.

Lax, S.F. et al. (2019) ‘Kapitel 40 - Weibliche Geschlechtsorgane’, in A. Agaimy (ed.)
Pathologie. 6. Auflage. Miinchen: Elsevier GmbH, pp. 759-794. Available at:
https://doi.org/10.1016/B978-3-437-42390-1.00040-4.

Ledesma-Montes, C. et al. (2005) ‘Multifocal epithelial hyperplasia. Report of nine cases’,
Medicina Oral, Patologia Oral Y Cirugia Bucal, 10(5), pp. 394-401. Available at:
https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1698-44472005000500003
(Accessed: 16 August 2024).

102



Ledesma-Montes, C. and Mendez-Mendoza, A. (2017) ‘Unusually high incidence of
multifocal epithelial hyperplasia in children of the Nahuatl population of Mexico’, Indian

Journal of Dermatology, Venereology and Leprology, 83(6), p. 663. Available at:
https://doi.org/10.4103/ijdvl.IIDVL 442 16.

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMF) (2017) ‘Pravention des Zervixkarzinoms, Langversion 1.0, 2017, AWMF
Registernummer: 015/0270L°. Available at: http://www.leitlinienprogramm-
onkologie.de/leitlinien/zervixkarzinom-praevention/ (Accessed: 29 April 2024).

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMF) (2020a) ‘Analkarzinom (Diagnostik, Therapie und Nachsorge von Analkanal- und
Analrandkarzinomen), Langversion 1.2, 2020, AWMF Registernummer: 081/0040L".
Available at: https://www leitlinienprogramm-onkologie.de/leitlinien/analkarzinom/
(Accessed: 23 February 2024).

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMF) (2020b) ‘Pravention des Zervixkarzinoms, Langversion 1.1, 2020, AWMF
Registernummer: 015/0270L°. Available at: http://www leitlinienprogramm-
onkologie.de/leitlinien/zervixkarzinom-praevention/ (Accessed: 23 March 2024).

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMF) (2022) ‘S3-Leitlinie Diagnostik, Therapie und Nachsorge der Patientin mit
Zervixkarzinom, Langversion, 2.2, 2022, AWMF-Registernummer: 032/0330L".
Available at: https://www.leitlinienprogramm-onkologie.de/leitlinien/zervixkarzinom/,
(Accessed: 23 March 2024).

Lin, C., Franceschi, S. and Clifford, G.M. (2018) ‘Human papillomavirus types from
infection to cancer in the anus, according to sex and HIV status: a systematic review and
meta-analysis’, The Lancet. Infectious Diseases, 18(2), pp. 198-206. Available at:
https://doi.org/10.1016/S1473-3099(17)30653-9.

Liu, C.-R. et al. (2019) ‘Effect of an educational intervention on HPV knowledge and
attitudes towards HPV and its vaccines among junior middle school students in Chengdu,
China’, BMC Public Health, 19, p. 488. Available at: https://doi.org/10.1186/s12889-019-
6823-0.

Liu, Z., Rashid, T. and Nyitray, A.G. (2016a) ‘Penises not required: a systematic review of
the potential for human papillomavirus horizontal transmission that is non-sexual or does
not include penile penetration’, Sexual Health, 13(1), p. 10. Available at:
https://doi.org/10.1071/SH15089.

Liu, Z., Rashid, T. and Nyitray, A.G. (2016b) ‘Penises not required: a systematic review of
the potential for human papillomavirus horizontal transmission that is non-sexual or does
not include penile penetration’, Sexual Health, 13(1), p. 10. Available at:
https://doi.org/10.1071/SH15089.

Lowy, D.R. and Schiller, J.T. (2006) ‘Prophylactic human papillomavirus vaccines’,
Journal of Clinical Investigation, 116(5), pp. 1167-1173. Available at:
https://doi.org/10.1172/JC128607.

Markowitz, L.E. ef al. (2014) ‘Human Papillomavirus Vaccination: Recommendations of

103



the Advisory Committee on Immunization Practices (ACIP)’, Morbidity and Mortality
Weekly Report (MMWR), Vol. 63(No. 5), pp. 1-7. Available at:
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6305al.htm (Accessed: 6 March 2024).

Marrazzo, J.M. et al. (2001) ‘Papanicolaou test screening and prevalence of genital human
papillomavirus among women who have sex with women’, American Journal of Public
Health, 91(6), pp. 947-952. Available at: https://doi.org/10.2105/AJPH.91.6.947.

de Martel, C. et al. (2017) “Worldwide burden of cancer attributable to HPV by site,
country and HPV type’, International Journal of Cancer, 141(4), pp. 664—670. Available
at: https://doi.org/10.1002/ijc.30716.

Mayrand, M.-H. et al. (2007) ‘Human Papillomavirus DNA versus Papanicolaou
Screening Tests for Cervical Cancer’, New England Journal of Medicine, 357(16), pp.
1579-1588. Available at: https://doi.org/10.1056/NEJMo0a071430.

Mbulawa, Z.Z.A. et al. (2023) ‘Effect of Human Papillomavirus (HPV) Education
Intervention on HPV Knowledge and Awareness Among High School Learners in Eastern
Cape Province of South Africa’, Journal of Cancer Education, 38(1), pp. 146—152.
Available at: https://doi.org/10.1007/s13187-021-02090-3.

Med Uni Graz (2024) How to use Al systems to write a thesis at the Medical University of
Graz. Available at:
https://muniverse.medunigraz.at/uploads/Orientierungshilfe KI Tools V1 _Eng final 4ba
23d2da5.pdf (Accessed: 26 October 2024).

Meites, E., Kempe, A. and Markowitz, L.E. (2016a) ‘Use of a 2-Dose Schedule for Human
Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on
Immunization Practices’, MMWR. Morbidity and Mortality Weekly Report, 65, pp. 1405—
1408. Available at: https://doi.org/10.15585/mmwr.mm6549a5.

Meites, E., Kempe, A. and Markowitz, L.E. (2016b) ‘Use of a 2-Dose Schedule for Human
Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on
Immunization Practices’, MMWR. Morbidity and Mortality Weekly Report, 65(49), pp.
1405-1408. Available at: https://doi.org/10.15585/mmwr.mm6549a5.

Merck Sharp & Dohme Ges.m.b.H. (no date) Die Kampagne, Gemeinsam gegen HPV.
Gemeinsam gegen KREBS. Available at: https://www.gemeinsam-gegen-hpv.at/kampagne
(Accessed: 31 July 2024).

Mills, A. et al. (2020) ‘Squamous intraepithelial lesions of the uterine cervix’, in WHO
Classification of Tumours Editorial Board (ed.) Female Genital Tumours. 5th Edition.
Lyon (France): International Agency for Research on Cancer (WHO classification of
tumours series). Available at: https://publications.iarc.fr/592.

Ministerio de Salud (2023) Vacuna contra el Virus del Papiloma Humano (VPH), Chile
Atiende. Available at: https://www.chileatiende.gob.cl/fichas/36896-vacuna-contra-el-
virus-del-papiloma-humano-vph (Accessed: 26 July 2024).

Molokwu, J. et al. (2019) ‘Tiempo de Vacunarte (time to get vaccinated): Outcomes of an
intervention to improve HPV vaccination rates in a predominantly Hispanic community’,
Preventive Medicine, 121, pp. 115-120. Available at:

104



https://doi.org/10.1016/j.ypmed.2019.02.004.

Moreno, V. et al. (2002) ‘Effect of oral contraceptives on risk of cervical cancer in women
with human papillomavirus infection: the IARC multicentric case-control study’, The
Lancet, 359(9312), pp. 1085-1092. Available at: https://doi.org/10.1016/S0140-
6736(02)08150-3.

Moscicki, A.-B. et al. (2012) ‘Updating the natural history of human papillomavirus and
anogenital cancers’, Vaccine, 30(Suppl 5), pp. F24-33. Available at:
https://doi.org/10.1016/j.vaccine.2012.05.089.

Mourad, M. et al. (2017) ‘Epidemiological Trends of Head and Neck Cancer in the United
States: A SEER Population Study’, Journal of oral and maxillofacial surgery : official

Jjournal of the American Association of Oral and Maxillofacial Surgeons, 75(12), pp.
2562-2572. Available at: https://doi.org/10.1016/j.joms.2017.05.008.

MSD (2024a) ‘FACHINFORMATION (ZUSAMMENFASSUNG DER MERKMALE
DES ARZNEIMITTELS) GARDASIL ® 9°. Available at:
https://www.fachinfo.de/pdf/020720 (Accessed: 21 May 2024).

MSD (2024b) ‘FACHINFORMATION (ZUSAMMENFASSUNG DER MERKMALE
DES ARZNEIMITTELS) GARDASIL ® 9°. Available at:
https://www.fachinfo.de/pdf/020720 (Accessed: 22 May 2024).

MSD (2024c) ‘FACHINFORMATION (ZUSAMMENFASSUNG DER MERKMALE
DES ARZNEIMITTELS) GARDASIL ® 9°. Available at:
https://www.fachinfo.de/pdf/020720 (Accessed: 19 May 2024).

Nartey, N., Newman, M. and Nyako, E. (2003) ‘Focal epithlieltal hyperplasia: report of six
cases from Ghana, West Africa’, Journal of Clinical Pediatric Dentistry, 27(1), pp. 63—66.
Available at: https://doi.org/10.17796/jcpd.27.1.q3125147j7750067.

National Cancer Institute (2023a) HPV and Cancer, National Cancer Institute. Available

at: https://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-and-
cancer (Accessed: 3 April 2024).

National Cancer Institute (2023b) HPV and Cancer, National Cancer Institute. Available
at: https://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-and-
cancer (Accessed: 12 April 2024).

Nielson, C.M. et al. (2007) ‘Risk Factors for Anogenital Human Papillomavirus Infection
in Men’, The Journal of Infectious Diseases, 196(8), pp. 1137—-1145. Available at:
https://doi.org/10.1086/521632.

Nogues, J.C. et al. (2021) ‘Human Papillomavirus-Associated Head and Neck Cancer’,
The Journal of the American Board of Family Medicine, 34(4), pp. 832—837. Available at:
https://doi.org/10.3122/jabfm.2021.04.200588.

Oficina de Gerencia y Presupuesto del Gobierno de Puerto Rico (1983) Ley de las
Inmunizaciones Compulsorias a los Nifios Pre-escolares y Estudiantes en el Estado Libre
Asociado de Puerto Rico [Ley 25-1983]. Available at:
https://bvirtualogp.pr.gov/ogp/Bvirtual/leyesreferencia/PDF/25-1983.pdf (Accessed: 25

105



July 2024).

Orfanos, C.E., Strunk, V. and Gartmann, H. (1974) ‘Fokale epitheliale Hyperplasie der
Mundschleimhaut: Hecksche Krankheit [Focal epithelial hyperplasia of the oral mucosa:
Heck’s disease (author’s transl)]’, Dermatologica, 149(3), pp. 163—175. Available at:
https://doi.org/10.1159/000251518.

Ortiz, R.R., Smith, A. and Coyne-Beasley, T. (2019) ‘A systematic literature review to
examine the potential for social media to impact HPV vaccine uptake and awareness,
knowledge, and attitudes about HPV and HPV vaccination’, Human Vaccines &
Immunotherapeutics, 15(7-8), pp. 1465—1475. Available at:
https://doi.org/10.1080/21645515.2019.1581543.

Osterreichische Krebshilfe (2020) ‘HPV-IMPFUNG GEGEN KREBS’.

Osterreichische Krebshilfe (2022) ‘HPV-IMPFUNG GEGEN KREBS’. Available at:
https://www krebshilfe.net/fileadmin/user upload/Dachverband/Brosch%C3%BCren/HPV
_Nachdruck 2022 final.pdf (Accessed: 27 May 2024).

Osterreichische Krebshilfe (2023a) ‘HPV-IMPFUNG GEGEN KREBS’. Available at:
https://www krebshilfe.net/fileadmin/user upload/Dachverband/Brosch%C3%BCren/2023
_HPV_web.pdf (Accessed: 27 May 2024).

Osterreichische Krebshilfe (2023b) WHO-Tag zur Beseitigung von Gebdirmutterhalskrebs
(17.11.), Osterreichische Krebshilfe. Available at:

https://www krebshilfe.net/presse/detail/who-tag-zur-beseitigung-von-
gebaermutterhalskrebs-1711 (Accessed: 27 May 2024).

Osterreichische Krebshilfe (2024) ‘HPV-IMPFUNG GEGEN KREBS’. Available at:
https://www krebshilfe.net/fileadmin/user upload/Dachverband/Brosch%C3%BCren/HPV
2024 korr.pdf (Accessed: 24 July 2024).

Panici, P.B. ef al. (1992) ‘Oral condyloma lesions in patients with extensive genital human

papillomavirus infection’, American Journal of Obstetrics and Gynecology, 167(2), pp.
451-458. Available at: https://doi.org/10.1016/S0002-9378(11)91428-8.

Papanicolaou, G.N. and Traut, H.F. (1941) ‘The Diagnostic Value of Vaginal Smears in
Carcinoma of the Uterus’, American Journal of Obstetrics and Gynecology, 42(2), pp.
193-206. Available at: https://doi.org/10.1016/S0002-9378(16)40621-6.

Parents (no date) gibs - Graz International Bilingual School. Available at:
https://www.gibs.at/parents/#1707310701473-995bf236-3baa (Accessed: 17 July 2024).

Paul-Ehrlich-Gesellschaft fiir Infektionstherapie e.V. (PEG) (2020) S3-Leitlinie
Impfprdvention HPV-assoziierter Neoplasien Langfassung Version (Mai 2020, 4.0).
Berlin: AWMF online. Available at: https://register.awmf.org/de/leitlinien/detail/082-002
(Accessed: 18 May 2024).

Perez, S. et al. (2016) ‘Extending and validating a human papillomavirus (HPV)
knowledge measure in a national sample of Canadian parents of boys’, Preventive
Medicine, 91, pp. 43—49. Available at: https://doi.org/10.1016/j.ypmed.2016.07.017.

106



Petca, A., Borislavschi, A., Zvanca, M., et al. (2020) ‘Non-sexual HPV transmission and
role of vaccination for a better future (Review)’, Experimental and Therapeutic Medicine,
20(6), p. 186. Available at: https://doi.org/10.3892/etm.2020.9316.

Petca, A., Borislavschi, A., Zvanca, M.E., et al. (2020) ‘Non-sexual HPV transmission and
role of vaccination for a better future (Review)’, Experimental and Therapeutic Medicine,
20(6), p. 186. Available at: https://doi.org/10.3892/etm.2020.9316.

Pfister, H. et al. (1983) ‘Characterization of human papillomavirus type 13 from focal
epithelial hyperplasia Heck lesions.’, Journal of Virology, 47(2), pp. 363-366. Available
at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC255268/ (Accessed: 16 August 2024).

Pils, S. et al. (2017) ‘HPV prevalence in vulvar cancer in Austria’, Wiener Klinische
Wochenschrift, 129(21), pp. 805-809. Available at: https://doi.org/10.1007/s00508-017-
1255-2.

Pirotta, M. et al. (2009) ‘The psychosocial burden of human papillomavirus related disease
and screening interventions’, Sexually Transmitted Infections, 85(7), pp. 508-513.
Available at: https://doi.org/10.1136/sti.2009.037028.

Plummer, M. ef al. (2016) ‘Global burden of cancers attributable to infections in 2012: a
synthetic analysis’, The Lancet Global Health, 4(9), pp. €609—e616. Available at:
https://doi.org/10.1016/S2214-109X(16)30143-7.

Praetorius-Clausen, F. (1972) ‘Rare oral viral disorders (molluscum contagiosum, localized
keratoacanthoma, verrucae, condyloma acuminatum, and focal epithelial hyperplasia)’,
Oral Surgery, Oral Medicine, Oral Pathology, 34(4), pp. 604-618. Available at:
https://doi.org/10.1016/0030-4220(72)90344-1.

Pressestelle des LKH-Univ. Klinikum Graz (2019) ,, Es gibt eine Impfung gegen Krebs und
keiner geht hin!““, LKH-Univ. Klinikum Graz. Available at:
https://www.uniklinikumgraz.at/aktuelles/detail/es-gibt-eine-impfung-gegen-krebs-und-
keiner-geht-hin (Accessed: 27 May 2024).

Pringle, G.A. (2014) ‘The Role of Human Papillomavirus in Oral Disease’, Dental Clinics
of North America, 58(2), pp. 385-399. Available at:
https://doi.org/10.1016/j.cden.2013.12.008.

Puranen, M. ef al. (1996) ‘Vertical transmission of human papillomavirus from infected
mothers to their newborn babies and persistence of the virus in childhood’, American
Journal of Obstetrics and Gynecology, 174(2), pp. 694-699. Available at:
https://doi.org/10.1016/S0002-9378(96)70452-0.

Reich, O. et al. (2018a) ‘Gemeinsame Leitlinie der OEGGG, AGO, AGK und OGZ zur
Diagnose und Therapie von Cervikalen Intraepithelialen Neoplasien sowie Vorgangsweise
bei zytologischen Befunden mit eingeschrankter Qualitéit’. Available at:
https://oeggg.at/wp-content/uploads/2022/08/Leitlinie-CIN.pdf (Accessed: 19 August
2024).

Reich, O. et al. (2018b) ‘Joint Guideline of the OEGGG, AGO, AGK and OGZ on the
Diagnosis and Treatment of Cervical Intraepithelial Neoplasia and Appropriate Procedures
When Cytological Specimens Are Unsatisfactory’, Geburtshilfe und Frauenheilkunde,

107



78(12), pp. 1232—1244. Available at: https://doi.org/10.1055/a-0764-4875.

Ries, L. et al. (eds) (2007) SEER Cancer Statistics Review, 1975-2004. Bethesda, MD:
National Cancer Institute. Available at: https://seer.cancer.gov/cst/1975 2004/, based on
November 2006 SEER data submission (Accessed: 19 August 2024).

RKI - RKI-Ratgeber - Humane Papillomviren (2018) Robert Koch Institut. Available at:
https://www.rki.de/DE/Content/Infekt/EpidBull/Merkblaetter/Ratgeber HPV.html
(Accessed: 3 February 2022).

Roden, R.B.S., Lowy, D.R. and Schiller, J.T. (1997) ‘Papillomavirus Is Resistant to
Desiccation’, The Journal of Infectious Diseases, 176(4), pp. 1076-1079. Available at:
https://doi.org/10.1086/516515.

Rodriguez, A.C. et al. (2008) ‘Rapid Clearance of Human Papillomavirus and Implications
for Clinical Focus on Persistent Infections’, Journal of the National Cancer Institute,
100(7), pp. 513-517. Available at: https://doi.org/10.1093/jnci/djn044.

Rodriguez, A.C. et al. (2010) ‘Longitudinal Study of Human Papillomavirus Persistence
and Cervical Intraepithelial Neoplasia Grade 2/3: Critical Role of Duration of Infection’,
JNCI Journal of the National Cancer Institute, 102(5), pp. 315-324. Available at:
https://doi.org/10.1093/jnci/djq001.

Ronco, G. ef al. (2014) ‘Efficacy of HPV-based screening for prevention of invasive
cervical cancer: follow-up of four European randomised controlled trials’, The Lancet,
383(9916), pp. 524-532. Available at: https://doi.org/10.1016/S0140-6736(13)62218-7.

Rysavy, M.B. et al. (2014) ‘Human Papillomavirus Vaccination and Sexual Behavior in
Young Women’, Journal of Pediatric and Adolescent Gynecology, 27(2), pp. 67-71.
Available at: https://doi.org/10.1016/.jpag.2013.08.009.

Said, A.K. et al. (2013) ‘Focal epithelial hyperplasia — an update’, Journal of Oral
Pathology & Medicine, 42(6), pp. 435-442. Available at:
https://doi.org/10.1111/jop.12009.

Scharl, A. and Gohring, U.-J. (2013a) ‘HPV-Impfung’, in M. Kaufmann, S.D. Costa, and
Anton Scharl (eds) Die Gyndkologie. Berlin, Heidelberg: Springer Berlin Heidelberg, pp.
365-376. Available at: https://doi.org/10.1007/978-3-642-20923-9 22.

Scharl, A. and Gohring, U.-J. (2013b) ‘HPV-Impfung’, in M. Kaufmann, S.D. Costa, and
Anton Scharl (eds) Die Gyndkologie. Berlin, Heidelberg: Springer Berlin Heidelberg, pp.
365-376. Available at: https://doi.org/10.1007/978-3-642-20923-9 22.

Schiffman, M. et al. (2007) ‘Human papillomavirus and cervical cancer’, Lancet (London,
England), 370(9590), pp. 890-907. Available at: https://doi.org/10.1016/S0140-
6736(07)61416-0.

Schiffman, M. ef al. (2011a) ‘Human papillomavirus testing in the prevention of cervical
cancer’, Journal of the National Cancer Institute, 103(5), pp. 368—383. Available at:
https://doi.org/10.1093/jnci/djq562.

Schiffman, M. et al. (2011b) ‘Human Papillomavirus Testing in the Prevention of Cervical

108



Cancer’, JNCI Journal of the National Cancer Institute, 103(5), pp. 368-383. Available at:
https://doi.org/10.1093/jnci/djq562.

Schiffman, M. et al. (2011c) ‘Human Papillomavirus Testing in the Prevention of Cervical
Cancer’, JNCI: Journal of the National Cancer Institute, 103(5), pp. 368-383. Available
at: https://doi.org/10.1093/jnci/djq562.

Schiller, J. and Lowy, D. (2018) ‘Explanations for the high potency of HPV prophylactic
vaccines’, Vaccine, 36(32Part A), pp. 4768—4773. Available at:
https://doi.org/10.1016/j.vaccine.2017.12.079.

Schiller, J.T. and Lowy, D.R. (2012) ‘Understanding and learning from the success of
prophylactic human papillomavirus vaccines’, Nature reviews. Microbiology, 10(10), pp.
681-692. Available at: https://doi.org/10.1038/nrmicro2872.

School Health Requirements (no date) DISTRICT OF COLUMBIA PUBLIC SCHOOLS.
Available at: https://dcps.dc.gov/page/school-health-requirements (Accessed: 25 July
2024).

School Requirements (no date) VDH Virginia Department of Health. Available at:
https://www.vdh.virginia.gov/immunization/requirements/ (Accessed: 25 July 2024).

Schuurman, M.S. et al. (2013) ‘Trends in incidence and survival of Dutch women with
vulvar squamous cell carcinoma’, European Journal of Cancer, 49(18), pp. 3872-3880.
Available at: https://doi.org/10.1016/j.ejca.2013.08.003.

Serrano, B. et al. (2015) ‘Human papillomavirus genotype attribution for HPVs 6, 11, 16,
18, 31, 33, 45, 52 and 58 in female anogenital lesions’, European Journal of Cancer,
51(13), pp. 1732—-1741. Available at: https://doi.org/10.1016/j.ejca.2015.06.001.

Sethi, S. et al. (2022) ‘An update on Heck’s disease—a systematic review’, Journal of
Public Health, 44(2), pp. 269-285. Available at: https://doi.org/10.1093/pubmed/fdaa256.

Shigeishi, H. and Sugiyama, M. (2016) ‘Risk Factors for Oral Human Papillomavirus
Infection in Healthy Individuals: A Systematic Review and Meta-Analysis’, Journal of
Clinical Medicine Research, 8(10), pp. 721-729. Available at:
https://doi.org/10.14740/jocmr2545w.

Simone Traxler Gesundheitsamt Impfstelle Stadt Graz (2024) ‘E-mail-Auskunft HPV
Catch-Up Impfprogramm’.

Sitaresmi, M.N. et al. (2020) ‘Improvement of Parent’s awareness, knowledge, perception,
and acceptability of human papillomavirus vaccination after a structured-educational
intervention’, BMC Public Health, 20, p. 1836. Available at:
https://doi.org/10.1186/s12889-020-09962-1.

Small Jr, W. ef al. (2017) ‘Cervical cancer: A global health crisis’, Cancer, 123(13), pp.
2404-2412. Available at: https://doi.org/10.1002/cncr.30667.

Smith, E.M. et al. (2004) ‘Human Papillomavirus Prevalence and Types in Newborns and
Parents: Concordance and Modes of Transmission’, Sexually Transmitted Diseases, 31(1),
pp. 57-62. Available at: https://doi.org/10.1097/01.0LQ.0000105327.40288.DB.

109



Smith, E.M. et al. (2010) ‘Evidence for Vertical Transmission of HPV from Mothers to
Infants’, Infectious Diseases in Obstetrics and Gynecology, 2010(1), p. n/a-n/a. Available
at: https://doi.org/10.1155/2010/326369.

Smith, L.M. et al. (2015) ‘Effect of human papillomavirus (HPV) vaccination on clinical
indicators of sexual behaviour among adolescent girls: the Ontario Grade 8 HPV Vaccine
Cohort Study’, CMAJ, 187(2), pp. E74-E81. Available at:
https://doi.org/10.1503/cmaj.140900.

Solomon, D. et al. (2002) ‘The 2001 Bethesda System: terminology for reporting results of
cervical cytology’, JAMA, 287(16), pp. 2114-2119. Available at:
https://doi.org/10.1001/jama.287.16.2114.

Spayne, J. and Hesketh, T. (2021) ‘Estimate of global human papillomavirus vaccination
coverage: analysis of country-level indicators’, BMJ Open, 11(9), p. €052016. Available at:
https://doi.org/10.1136/bmjopen-2021-052016.

Stadt Graz (2024) Kostenlose HPV-Impfaktion fiir Schiiler:innen, Stadtportal der
Landeshauptstadt Graz. Available at:
https://www.graz.at/cms/beitrag/10421979/8114338/Kostenlose HPV Impfaktion fuer S
chuelerinnen.html (Accessed: 24 July 2024).

Stanley, M. (2010) ‘Pathology and epidemiology of HPV infection in females’,
Gynecologic Oncology, 117(2), pp. S5-S10. Available at:
https://doi.org/10.1016/j.ygyno0.2010.01.024.

Steben, M. and Garland, S.M. (2014a) ‘Genital warts’, Vulvovaginal Disease, 28(7), pp.
1063—1073. Available at: https://doi.org/10.1016/j.bpobgyn.2014.07.002.

Steben, M. and Garland, S.M. (2014b) ‘Genital warts’, Best Practice & Research Clinical
Obstetrics & Gynaecology, 28(7), pp. 1063—1073. Available at:
https://doi.org/10.1016/j.bpobgyn.2014.07.002.

Stewart, D.E. ef al. (2007) ‘Self-Collected Samples for Testing of Oncogenic Human
Papillomavirus: A Systematic Review’, Journal of Obstetrics and Gynaecology Canada,
29(10), pp. 817-828. Available at: https://doi.org/10.1016/S1701-2163(16)32636-6.

Stoler, M. et al. (2014) ‘Squamous cell tumours and precursors’, in WHO Classification of
Tumours of the Female Reproductive Organs. IARC.

Strander, B. ef al. (2007) ‘Long term risk of invasive cancer after treatment for cervical
intraepithelial neoplasia grade 3: population based cohort study’, BMJ : British Medical
Journal, 335(7629), p. 1077. Available at: https://doi.org/10.1136/bmj.39363.471806.BE.

Sturgis, E.M. and Cinciripini, P.M. (2007) ‘Trends in head and neck cancer incidence in
relation to smoking prevalence’, Cancer, 110(7), pp. 1429-1435. Available at:
https://doi.org/10.1002/cncr.22963.

Su, B. et al. (2018) ‘The relation of passive smoking with cervical cancer A systematic
review and meta-analysis’, Medicine, 97(46), p. €13061. Available at:
https://doi.org/10.1097/MD.0000000000013061.

110



Suerbaum, S. et al. (eds) (2020) Medizinische Mikrobiologie und Infektiologie. 9.,
vollstidndig iiberarbeitete und erweiterte Auflage. Berlin [Heidelberg]: Springer (Springer
Lehrbuch). Available at: https://doi.org/10.1007/978-3-662-61385-6.

Sung, H. et al. (2021) ‘Global Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries’, CA: A4 Cancer
Journal for Clinicians, 71(3), pp. 209-249. Available at:
https://doi.org/10.3322/caac.21660.

Surveillance Research Program, National Cancer Institute (2024) SEER *Explorer: An
interactive website for SEER cancer statistics [Internet]. Data source(s): SEER Incidence
Data, November 2023 Submission (1975-2021), SEER 8 registries., National Cancer
Institute Surveillance, Epidemiology, and End Results Program. Available at:
https://seer.cancer.gov/statistics-network/explorer/ (Accessed: 18 October 2024).

Sycuro, L.K. et al. (2008) ‘Persistence of Genital Human Papillomavirus Infection in a
Long-Term Follow-Up Study of Female University Students’, The Journal of Infectious
Diseases, 198(7), pp. 971-978. Available at: https://doi.org/10.1086/591625.

Syrjénen, S. (2003) ‘Human papillomavirus infections and oral tumors’, Medical
Microbiology and Immunology, 192(3), pp. 123—128. Available at:
https://doi.org/10.1007/s00430-002-0173-7.

Syrjdnen, S. (2018a) ‘Oral manifestations of human papillomavirus infections’, European
Journal of Oral Sciences, 126(Suppl 1), pp. 49-66. Available at:
https://doi.org/10.1111/e0s.12538.

Syrjdnen, S. (2018b) ‘Oral manifestations of human papillomavirus infections’, European
Journal of Oral Sciences, 126(Suppl 1), pp. 49-66. Available at:
https://doi.org/10.1111/e0s.12538.

Taumberger, N. ef al. (2022) ‘Myths and fake messages about human papillomavirus
(HPV) vaccination: answers from the ESGO Prevention Committee’, International Journal
of Gynecologic Cancer, 32(10), pp. 1316—-1320. Available at: https://doi.org/10.1136/1jgc-
2022-003685.

Tavassoli, F. and Devilee, P. (2003) World Health Organization Classification of
Tumours: Tumours of the Breast and Female Genital Organs. Lyon: IARC Press.

Tay, S.-K., Ho, T.-H. and Lim-Tan, S.-K. (1990) ‘Is Genital Human Papillomavirus
Infection Always Sexually Transmitted?’, The Australian and New Zealand Journal of
Obstetrics and Gynaecology, 30(3), pp. 240-242. Available at:
https://doi.org/10.1111/j.1479-828X.1990.tb03223 .x.

Tenti, P. ef al. (1999) ‘Perinatal transmission of human papillomavirus from gravidas with
latent infections’, Obstetrics & Gynecology, 93(4), pp. 475-479. Available at:
https://doi.org/10.1016/S0029-7844(98)00459-1.

Teoh, D. (2019) ‘The Power of Social Media for HPV Vaccination—Not Fake News!’,
American Society of Clinical Oncology Educational Book, 39, pp. 75-78. Available at:
https://doi.org/10.1200/EDBK_239363.

111



Terhorst, D. (2019) BASICS Dermatologie. 5. Auflage. Miinchen: Elsevier GmbH (Basics).
Available at: https://www.clinicalkey.com/student/content/toc/3-s2.0-C2018000972X.

Terhorst-Molawi, D. (2019) ‘In-situ-Karzinome, weitere Karzinome’, in D. Terhorst-
Molawi (ed.) BASICS Dermatologie. 5. Auflage. Miinchen: Elsevier GmbH, pp. 92-93.
Available at: https://doi.org/10.1016/B978-3-437-42134-1.00030-2.

Testi, D. et al. (2016) ‘HPV and oral lesions: preventive possibilities, vaccines and early
diagnosis of malignant lesions’, Oral & Implantology, 8(2-3), pp. 45-51. Available at:
https://doi.org/10.11138/0rl/2015.8.2.045.

Thanasas, I. ef al. (2022) ‘The Effect of Health Education on Adolescents’ Awareness of
HPV Infections and Attitudes towards HPV Vaccination in Greece’, International Journal
of Environmental Research and Public Health, 19(1), p. 503. Available at:
https://doi.org/10.3390/ijerph19010503.

‘The (1988) Bethesda system for reporting cervical/vaginal cytologic diagnoses.
Developed and approved at a National Cancer Institute Workshop, Bethesda, 12-13°
(1988), 11(5), pp. 291-297.

The FUTURE II Study Group (2007) ‘Quadrivalent Vaccine against Human
Papillomavirus to Prevent High-Grade Cervical Lesions’, New England Journal of
Medicine, 356(19), pp. 1915-1927. Available at: https://doi.org/10.1056/NEJMoa061741.

Tumban, E. (2019) ‘A Current Update on Human Papillomavirus-Associated Head and
Neck Cancers’, Viruses, 11(10), p. 922. Available at: https://doi.org/10.3390/v11100922.

UNDP (United Nations Development Programme) (2013) Human Development Report
2013: The Rise of the South: Human Progress in a Diverse World. Ney York, NY: United
Nations Development Programm (Human development Report, 2013). Available at:
https://hdr.undp.org/content/human-development-report-2013 (Accessed: 18 August 2024).

Unicef (2019) ‘WHO estimates of human papillomavirus immunization coverage 2010-
2018 — database UNICEF, 2019’. UNICEF. Available at:
https://data.unicef.org/resources/dataset/immunization/.

Unicef (2020) ‘Sample of the WHO/UNICEF joint report form on immunization’. New
York, USA: UNICEF. Available at: https://data.unicef.org/topic/child-
health/immunization/.

Unicef (no date) ‘Immunization data 2020. available from.” Available at:
https://data.unicef.org/topic/child-health/immunization/.

Van Dyne, E.A. et al. (2018) ‘Trends in Human Papillomavirus—Associated Cancers —
United States, 1999-2015°, Morbidity and Mortality Weekly Report, 67(33), pp. 918-924.
Available at: https://doi.org/10.15585/mmwr.mm6733a2.

Véazquez-Otero, C. et al. (2021) ‘The Intersection of Problems, Policy, and Politics: The
Adoption of an HPV Vaccine School-Entry Requirement in Puerto Rico’, Qualitative
health research, 31(5), pp. 859-870. Available at:
https://doi.org/10.1177/1049732321991507.

112



Vinokurova, S. et al. (2005) ‘Clonal History of Papillomavirus-Induced Dysplasia in the
Female Lower Genital Tract’, JNCI: Journal of the National Cancer Institute, 97(24), pp.
1816—-1821. Available at: https://doi.org/10.1093/jnci/dji428.

Wakeham, K. et al. (2017) ‘HPV status and favourable outcome in vulvar squamous
cancer’, International Journal of Cancer, 140(5), pp. 1134-1146. Available at:
https://doi.org/10.1002/ij¢.30523.

Waller, J. et al. (2013) “Validation of a measure of knowledge about human papillomavirus
(HPV) using item response theory and classical test theory’, Preventive Medicine, 56(1),
pp. 35-40. Available at: https://doi.org/10.1016/j.ypmed.2012.10.028.

Waser, M., Heiss, R. and Borena, W. (2022) ‘Factors affecting children’s HPV vaccination
in Austria: Evidence from a parent survey’, Human Vaccines & Immunotherapeutics,
18(6), p. 2126251. Available at: https://doi.org/10.1080/21645515.2022.2126251.

Wilbur, D.C. et al. (2014) ‘Glandular tumours and precursors’, in WHO Classification of
Tumours of the Female Reproductive Organs. IARC.

Winer, R.L. et al. (2003a) ‘Genital human papillomavirus infection: incidence and risk
factors in a cohort of female university students’, American Journal of Epidemiology,
157(3), pp. 218-226. Available at: https://doi.org/10.1093/aje/kwf180.

Winer, R.L. ef al. (2003b) ‘Genital Human Papillomavirus Infection: Incidence and Risk
Factors in a Cohort of Female University Students’, American Journal of Epidemiology,
157(3), pp. 218-226. Available at: https://doi.org/10.1093/aje/kwf180.

Witkop, C.J. and Niswander, J.D. (1965) ‘Focal epithelial hyperplasia in Central and South
American Indians and Ladinos’, Oral Surgery, Oral Medicine, Oral Pathology, 20(2), pp.
213-217. Available at: https://doi.org/10.1016/0030-4220(65)90193-3.

Woodman, C.B.J., Collins, S.I. and Young, L.S. (2007) ‘The natural history of cervical
HPYV infection: unresolved issues’, Nature Reviews Cancer, 7(1), pp. 11-22. Available at:
https://doi.org/10.1038/nrc2050.

World Bank (2020) World Bank open data 2020). Available at: https://data.worldbank.org/.

World Bank (no date) World development indicators Washington DC, USA, 2020.
Available at: https://databank.worldbank.org/source/world-development-indicators.

World Health Organization (2014) Comprehensive cervical cancer control: a guide to
essential practice. 2nd ed. Geneva: World Health Organization. Available at:
https://iris.who.int/handle/10665/144785 (Accessed: 26 April 2024).

World Health Organization (2018a) Cervical Cancer: An NCD We Can Overcome, World
Health Organization. Available at: https://www.who.int/director-

general/speeches/detail/cervical-cancer-an-ncd-we-can-overcome (Accessed: 10 May
2024).

World Health Organization (2018b) Cervical Cancer: An NCD We Can Overcome. Speech
by WHO Director-General, 18. May 2018, World Health Organization. Available at:
https://www.who.int/director-general/speeches/detail/cervical-cancer-an-ncd-we-can-

113



overcome (Accessed: 17 April 2024).

World Health Organization (2020a) Global strategy to accelerate the elimination of
cervical cancer as a public health problem. Geneva: World Health Organization. Licence:
CC BY-NC-SA 3.0 IGO. Available at: https://apps.who.int/iris/handle/10665/336583
(Accessed: 9 February 2022).

World Health Organization (2020b) World Health Assembly adopts global strategy to
accelerate cervical cancer elimination, World Health Organization. Available at:
https://www.who.int/news/item/19-08-2020-world-health-assembly-adopts-global-
strategy-to-accelerate-cervical-cancer-elimination (Accessed: 14 May 2024).

World Health Organization (2022) Uzbekistan achieves high HPV vaccination coverage
against cervical cancer, World Health Organization. Available at:
https://www.who.int/europe/news/item/07-09-2022-uzbekistan-achieves-high-hpv-
vaccination-coverage-against-cervical-cancer (Accessed: 10 May 2024).

World Health Organization (2023a) Human Papillomavirus (HPV) vaccination coverage,
World Health Organization. Available at: https://immunizationdata.who.int/global/wiise-
detail-page/human-papillomavirus-(hpv)-vaccination-coverage?CODE=Global &  YEAR=
(Accessed: 9 May 2024).

World Health Organization (2023b) Human Papillomavirus (HPV) vaccination coverage,
World Health Organization. Available at: https://immunizationdata.who.int/global/wiise-
detail-page/human-papillomavirus-(hpv)-vaccination-coverage?CODE=EUR& YEAR=
(Accessed: 10 May 2024).

World Health Organization (2023¢c) Human Papillomavirus (HPV) vaccination coverage,
World Health Organization. Available at: https://immunizationdata.who.int/global/wiise-
detail-page/human-papillomavirus-(hpv)-vaccination-coverage? CODE=UZB& YEAR=
(Accessed: 10 May 2024).

World Health Organization (2023d) Human Papillomavirus (HPV) vaccination coverage,
World Health Organization. Available at: https://immunizationdata.who.int/global/wiise-
detail-page/human-papillomavirus-(hpv)-vaccination-coverage? CODE=AUT& YEAR=
(Accessed: 10 May 2024).

World Health Organization (2023e) Immunization coverage, World Health Organization.
Available at: https://www.who.int/news-room/fact-sheets/detail/immunization-coverage
(Accessed: 9 May 2024).

World Health Organization (2024a) Copyright, Licensing and Permissions. Available at:
https://www.who.int/about/policies/publishing/copyright (Accessed: 22 October 2024).

World Health Organization (2024b) Human Papillomavirus (HPV) vaccination coverage,
World Health Organization. Available at: https://immunizationdata.who.int/global/wiise-
detail-page/human-papillomavirus-(hpv)-vaccination-
coverage?CODE=USA&ANTIGEN=&YEAR= (Accessed: 25 July 2024).

World Health Organization (2024¢c) Human Papillomavirus (HPV) vaccination coverage,
World Health Organization. Available at: https://immunizationdata.who.int/global/wiise-
detail-page/human-papillomavirus-(hpv)-vaccination-coverage? CODE=CHL (Accessed:

114



25 July 2024).

World Health Organization (no date a) Cervical Cancer Elimination Initiative, World
Health Organization. Available at: https://www.who.int/initiatives/cervical-cancer-
elimination-initiative (Accessed: 17 April 2024).

World Health Organization (no date b) Cervical Cancer Elimination Initiative, World
Health Organization. Available at: https://www.who.int/initiatives/cervical-cancer-
elimination-initiative (Accessed: 10 May 2024).

World Bank (2020) World bank country and lending groups 2020. Available at:
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-
and-lending-groups.

Wright, T.C. and Schiffman, M. (2003) ‘Adding a Test for Human Papillomavirus DNA to
Cervical-Cancer Screening’, New England Journal of Medicine, 348(6), pp. 489—490.
Available at: https://doi.org/10.1056/NEJMp020178.

Yadav, R., Zhai, L. and Tumban, E. (2019) ‘Virus-like Particle-Based L2 Vaccines against
HPVs: Where Are We Today?’, Viruses, 12(1), p. 18. Available at:
https://doi.org/10.3390/v12010018.

Zhang, X. et al. (2020) ‘Effect of a school-based educational intervention on HPV and
HPV vaccine knowledge and willingness to be vaccinated among Chinese adolescents : a
multi-center intervention follow-up study’, Vaccine, 38(20), pp. 3665-3670. Available at:
https://doi.org/10.1016/j.vaccine.2020.03.032.

Zhuang Li et al. (2023) ‘Prevalence of human papillomavirus DNA and p16INK4a
positivity in vulvar cancer and vulvar intraepithelial neoplasia: a systematic review and
meta-analysis’, The Lancet Oncology, 24(4), pp. 403—414. Available at:
https://doi.org/10.1016/S1470-2045(23)00066-9.

Zunt, S.L. and Tomich, C.E. (1989) ‘Oral Condyloma Acuminatum’, The Journal of
Dermatologic Surgery and Oncology, 15(6), pp. 591-594. Available at:
https://doi.org/10.1111/j.1524-4725.1989.tb03596 ..

“The following tool was used to optimize the language of the text:
e DeepL/DeepL Pro
e DeepL SE
o 2021-2024
e https://www.deepl.com/de/publisher” (Med Uni Graz, 2024, p. 3)

“The following tool was used to optimize the language of the text:

e Paraphraser

115


https://www.deepl.com/de/publisher

e Paraphraser.io

e 2024

e https://www.paraphraser.io/#google vignette” (Med Uni Graz, 2024, p.
3)

“The following tool was used to optimize the language of the text:

e QuillBot
e QuillBot
o 2024

e https://quillbot.com/paraphrasing-tool” (Med Uni Graz, 2024, p. 3)

“The following tool was used to optimize the language of the text:
e Scribbr Paraphrasing Tool
e Scribbr/QuillBot
o 2024
e https://www.scribbr.at/paraphrasing-tool/” (Med Uni Graz, 2024, p. 3)

116


https://www.paraphraser.io/
https://www.paraphraser.io/#google_vignette
https://quillbot.com/paraphrasing-tool
https://www.scribbr.at/paraphrasing-tool/

Annex

Ethics Approval

Medizinische Universitdt Graz

Ethikkommission
Auenbruggerplatz 2, A-8036 Graz
ethikkommission@medunigraz.at
Tel.: +43 /316 / 385-13928, Fax: -14348
VOTUM
giiltig bis 04.06.2022
EK-Nummer: 33-448 ex 20/21
Studientite|: Does education about HPV have a positive effect on vaccination intention amongst a

sample of 12 to 14 year old students?

Report from a high school in Graz

Priifer: Univ.-Prof. Dr. Karl Tamussino
Medizinische Universitat Graz

Sponsor: Medizinische Universtitat Graz, Universitatsklinik fir Frauenheilkunde und
Geburtshilfe

Ansprechpartner:  Dr.med.univ. Nadja Taumberger, 8036 Graz, Auenbruggerplatz 14

CRO: -

Antragsteller: Medizinische Universitit Graz
Ansprechpartner:  Maria Rissner

Die o.a. Studie wurde von der Ethikkommission erstmals im ‘expedited Review' am 26.04.2021 behandelt.
Die Ethikkommission ist zu folgendem Schiuss gekommen:

Es besteht kein Einwand gegen die Durchfiihrung der Studie in der vorliegenden Form.

Kommissionsmitglieder, die fur diesen Tagesordnungspunkt als befangen anzusehen waren und daher
gemaR Geschéftsordnung an der Entscheidungsfindung und Abstimmung nicht teilgenommen haben:
keine

Zur Beurteilung vorliegende Dokumente:

Dokumente eingegangen am 19.04.2021, begutachtet im 'expedited Review’ am 26.04.2021

v Cover Letter Anschreiben Diplomarbeit_MR 1.0 13.04.2021
v Antragsformular ECS 19.04.2021
Originalprotokoll Studienprotokoll_V1_MR 1.0 13.04.2021
Informed Consent Form Patient_inneninfo und Einverstandniserklarung_V1_MR 1.0 13.04.2021
¥ Conflict of Interest Erklérung Erklaerung Interessenskonflikt_MR 1.0 13.04.2021
Case Report Form Fragebogen HPY und HPV-Impfung bei 12-14-jahrigen 13.04.2021
Schueler_innen_V1_MR 1.0
¥ CV CV Karl Tamussino 0120 1.0 19.04.2021
v Sonstiges: Mailverkehr Direkterin GIBS 1.0 26.03.2021
v Sonstiges: Gebuhrenbefreiung_MR 1.0 16.04.2021
Dokumente eingegangen am 07.05.2021 (in der nichsten Begutachtung mitbegutachtety 9
v’ Antragsformular ECS Unterschriftenseiten 7 07.05.2021
EK-Nummer. 33-448 ex 20/21 Votum (04.06.2021) - Seite 1 von 2
L Graz, ggerplatz 2, A-8036 Graz. www.medunigraz.at
Junshscne Serscn Rechts gem. UG 2002. dar UID: ATU 675 111 78, Bankverkindung: Raiffaisen
L 1BAN: A | BIC RZSTAT2G

117



Dokumente eingegangen am 17.05.2021 (in der B h mithegutachtet)
v Originalprotokoll 2.0 16.06.2021

v Informed Consent Form Eltern 2.0 16.05.2021

¥ Informed Consent Form (12-14 Jahre) 1.0 16.05.2021

v Fragebogen (12-14 Jahre) 2.0 16.05.2021

v" Sonstiges: E-Mail: Stellungnahme zur Bearbeitungsmitteilung 17.05.2021
Dokuments eingegangen am 26.05.2021, begutachtst im ‘expedited Review’ am 04.06.2021

v Letter of Authorization 26.05.2021

Die Ethikkommission geht - rechtlich unverbindlich - davon aus, dass es sich um keine klinische Prifung
nach AMG bzw. MPG handelt.

Es handelt sich um eine Studie im Rahmen einer Diplomarbeit.

Das Votum der Ethikkommission beriihrt in keiner Weise die alleinige Verantwortung der Priiferin / des
Prifers / der Prifer fur die ordnungsgemafe Durchfihrung der Studie unter Einhaltung aller
einschldgiger gesetzlicher Bestimmungen und Richtlinien.

Weiters machen wir darauf aufmerksam, dass der Kommission unverziglich zu melden sind:
- Abweichungen vom Protokoll aus Sicherheitsgriinden oder Protokollanderungen

- Anderungen, die das Risiko der Teilnehmer/-innen erh&hen oder die Durchfiihrung der Studie
wesentlich beeinflussen

- MutmaRliche unerwartete schwerwiegende Nebenwirkungen - SUSARs (AMG-Studien ab 1.5.2004)
oder schwerwiegende unerwiinschte Ereignisse - SAEs (andere Studien)

- Jegliche Information Ober sonstige Umstande, die die Sicherheit der Teilnehmer/-innen oder die
DurchfUhrung der Studie beeintrachtigen kannen

zusitzliche Auflagen: Die behérdlich vorgeschriebenen Mafnahmen hinsichtlich der COVID-19
Pandemie missen beachtet werden. Der Prifer und der Sponsor missen in
ihrem jeweiligen Wirkungskreis unter alifalliger Beachtung von Leitlinien
gewahrleisten, dass keine zur Bekampfung der Pandemie bendtigten
Ressourcen gebunden werden bzw. ausreichend Personal vorhanden ist und die
Teilnehmerinnen durch ihre Studienteilnahme keiner zusatzlichen
Infektionsgefahr ausgesetzt werden.

Dieses Votum gilt fir ein Jahr ab dem Datum der Ausstellung. Bei langerer Studiendauer ist rechtzeitig
vor Ablauf der Giltigkeit des Votums ein Zwischenbericht vorzulegen (Berichtsformular), um eine etwaige
Verldngerung zu erlangen.

Graz, 04. Juni 2021

Univ.Prot'DI Dr'Josef Haas “Univ.Prof.Dr.Hans Peter Dimai
Vorsitzender Stv. Vorsitzender

Achtung: Bitte bei allen das Projekt betreffende Schreiben oder telefonischen Anfragen die EK-
Nummer angeben!

EK-Nummer. 33-448 ex 20/21_ __Votum (04.06.2021) —

Medizinische Universitit Graz, Auenbruggerplatz 2, A-803€ Graz. www.medunigraz.at
Parson Rechts gem. UG 2002 information: Minellungstiatt der Universitst. UID: ATU 578 111 70. Bankvarbindung: Raiffaisen
Landesbank Steiermark IBAN: AT443800000000049510, BIC: RZSTAT20

_ Seite2von2

118



Patient Information and Informed Consent Form

HPV und HPV-Impfung bei 12-14-jahrigen Schiiler*innen .2021 Version 2.0

Information und Einwilligungserklarung zur Studie: Erhéht

gezielte Aufklarung die HPV-Impfbereitschaft bei 12-14-
jahrigen Schiler*innen?

Liebe Eltern!

Wir méchten lhr Kind gerne einladen, an obengenannter Studie teilzunehmen. Die Studie ist
Teil einer Diplomarbeit, die im Zuge des Humanmedizinstudiums an der Medizinischen
Universitat Graz verfasst wird. Die Teilnahme an der Studie erfolgt freiwillig und kann
jederzeit, ohne Angabe von Griinden und ohne entstehende Nachteile abgebrochen

werden.

Worum geht es bei dieser Studie?

Humane Papillomaviren (HPV) kommen weltweit vor. Von den (iber 200 Typen gelten circa
14 als potenziell krebserregend, zwei davon (6 und 11) sind unter anderem fiir
Genitalwarzen (Kondylome) verantwortlich. Vor allem zwei dieser HPV-Typen, 16 und 18,
werden stark in Zusammenhang mit der Krebsentstehung am Gebarmutterhals gebracht; sie
sind fiir ca. 70 % der bosartigen Neubildungen am Gebarmutterhals verantwortlich. Die HPV-
Typen 31, 33, 45, 52, 58 sind ursachlich fiir weitere 20 % der Gebarmutterhalskrebse (1).
HPV-Infektionen werden auRerdem in starken Zusammenhang mit anderen Krebsarten
(Mund-Rachen-Raum, Anus, Penis, Vagina und Vulva) gebracht. Humane Papillomaviren

werden lberwiegend bei sexueller Aktivitat Gibertragen (1,2)

Durch die Impfung namens ,Gardasil-9%“ werden Personen vor den HPV-Typen 6, 11, 16, 18,
31, 33, 45, 52 und 58 geschitzt. Die Impfung wirkt vorbeugend gegenlber HPV-Infektionen.
Um optimalen Impfschutz zu erhalten, sollte die Impfung laut der Empfehlung des
osterreichischen Impfplanes Kinder ab dem 9. Lebensjahr und noch vor dem Eintritt in das
sexuell aktive Alter erfolgen. Da man unabhangig vom Geschlecht von HPV assoziierten
Erkrankungen betroffen sein kann, ist es wichtig, dass so viele Kinder wie moglich geimpft
werden, um so die Infektionskette zu stoppen und einen Herdenschutz erreichen zu knnen
(1).

In Osterreich wird derzeit, trotz kostenfreiem Impfprogramm fiir Jugendliche zwischen 9 und

12 (1), von einer Durchimpfungsrate von 30 % ausgegangen (4).
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Die Weltgesundheitsorganisation (WHO) hat sich 2020 das Ziel gesetzt, Gebdrmutterhals zu
eliminieren. Dazu sollen weltweit definierte MaBnahmen bis 2030 getroffen werden, u.a. soll
auch eine 90 % HPV-Durchimpfungsrate von weiblichen Jugendlichen erreicht werden (3).
Da es keine Statistik zur Durchimpfungsrate in Osterreich gibt, méchten wir anhand dieser
Studie innerhalb einer Stichprobe von 50 Schiiler*innen eine Bestandsaufnahme

durchfiihren.

Des Weiteren mochten wir neben den Angaben zur Person (Alter, Geschlecht) herausfinden,
wie der Wissenstand zu den Themen HPV und HPV-Impfung bei lhrem Kind ist, ob es geimpft
ist, wenn Ja in welchem Alter es geimpft wurde, ob es die Impfung Freund*innen
weiterempfehlen wiirde, ob es schon mal Gber die Méglichkeit einer Impfung aufgeklart
wurde, ob es sich bei negativem Impfstatus im Rahmen eines kostenverglinstigten
Impfprogrammes impfen lassen wiirde und ob es Aufkldrung in der Schule zum HPV gut

findet.

Was ist der Zweck dieser Studie (Diplomarbeit)?

Der Zweck dieser Studie ist, herauszufinden, ob durch gezielte medizinische Aufklarung die
HPV-Impfbereitschaft gesteigert werden kann und wie hoch der Prozentsatz der geimpften
Kinder ist. Zudem soll erforscht werden, ob die Bereitschaft zur Weiterempfehlung der
Impfung durch zielgerichtete Edukation durch (angehende) Medizinerinnen erhéht werden
kann. Weiters soll aufgezeigt werden, inwieweit Wissen zu HPV und zur HPV-Impfung

vorhanden ist.

Wie lauft die Studie ab?

Wenn es aus Sicht der COVID19-Pandemie im Juni dieses Jahres schon méglich ist, wird die
Studie in Prasenz stattfinden. In diesem Fall erhalt ihr Kind zwei zusammengeheftete
Fragebdgen. Einer ist vor der Aufklarungseinheit zu HPV und einer danach auszufillen. In der
Aufklarungseinheit werden Dr. Taumberger und Cand.med. Rissner (iber die Natur der HPV,
damit verbundene Erkrankungen, den HPV-Impfstoff und den idealen Zeitpunkt fir die

Impfung sprechen. Die Dauer der Studie betragt einen Tag.
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HPV und HPV-Impfung bei 12-14-jdhrigen Schiiler*innen .2021 Version 2.0

Worin liegt der personliche Nutzen einer Teilnahme bei ihrem Kind und gibt es Risiken?

Ein unmittelbarer Nutzen fur ihr Kind ist durch die Teilnahme nicht zu erwarten. Die
medizinische Aufkldrungseinheit zu den Themen HPV und HPV-Impfung kdnnte aber das
Wissen ihres Kindes dazu steigern und das Bewusstsein im Umgang mit HPV erhéhen. Die
Erkenntnis, ob gezielte Aufklarung zu einer erhéhten Impfbereitschaft in dieser Stichprobe
fuhren kann, kénnte aber neue Anhaltspunkte liefern, die bei der Erreichung des WHO-Ziels

Gebdrmutterhalskrebs zu eliminieren, von Bedeutung sein kénnten.

Ihr Kind erhilt eine gezielte Aufklarung Giber HPV und HPV-Impfung. Somit kann das Wissen
zu diesen Themen erweitert werden. Sie konnten nach der Aufklarung eher dazu bereit sein,
die Impfung im Rahmen des Catch Up Programms wahrzunehmen. Das hat finanzielle
Vorteile, verglichen mit der Impfung zum vollen Selbstkostenpreis ab dem 16. Lebensjahr
sowie medizinische Vorteile, da durch die Impfung Krankheiten und Krebserkrankungen

verhindert werden kénnen. Es sind keine Risiken zu erwarten.

Die Studie wird unabhangig von der pharmazeutischen Industrie durchgefiihrt.

Kosten und Vergiitung

Es entstehen weder Kosten, noch ist eine Vergltung fir die Probandinnen vorgesehen.

Datenschutz

Bei den Daten, die Giber Ihr Kind im Rahmen dieser Studie (Diplomarbeit) erhoben und verarbeitet werden, kommt
es zur Verwendung von anonymisierten Daten, bei denen eine Rickfiihrung auf lhre Person nicht mehr moglich
ist.

Eine Weitergabe der Daten erfolgt nur in anonymisierter Form. Auch fir etwaige Publikationen werden nur die
anonymisierten Daten verwendet.

Samtliche Personen, die Zugang zu Ihren verschliisselten und nicht verschliisselten Daten erhalten, unterliegen im
Umgang mit den Daten der Datenschutz-Grundverordnung (DSGVO) sowie den dsterreichischen
Anpassungsvorschriften in der jeweils giltigen Fassung.

Im Rahmen dieser Studie (Diplomarbeit) ist keine Weitergabe von Daten in Lander auBerhalb der EU vorgesehen.

Sie kénnen lhre Einwilligung zur Erhebung und Verarbeitung lhrer Daten jederzeit widerrufen. Nach |hrem
Widerruf werden keine weiteren Daten mehr (iber Sie erhoben. Die bis zum Widerruf erhobenen Daten kénnen
allerdings weiter im Rahmen dieser klinischen Studie verwendet werden.

Aufgrund der gesetzlichen Vorgaben haben Sie auBerdem, sofern dies nicht die Durchfiihrung der Diplomarbeit
voraussichtlich unméglich macht oder ernsthaft beeintrachtigt, das Recht auf Einsicht in die |hre Person
betreffenden Daten und die Méglichkeit der Berichtigung, falls Sie Fehler feststellen.
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Sie haben auch das Recht, bei der dsterreichischen Datenschutzbehorde eine Beschwerde (iber den Umgang mit

Ihren Daten einzubringen (www.dsb.gv.at).

Die voraussichtliche Dauer der Studie ist ein Tag. Die Dauer der Speicherung Ihrer Daten tiber das Ende der
klinischen Studie hinaus ist durch Rechtsvorschriften geregelt

Falls Sie Fragen zum Umgang mit |hren Daten in dieser Studie (Diplomarbeit) haben, wenden Sie sich zundchst an

Ihre/n Studienleiter*in. Diese/r kann Ihr Anliegen ggf. an die Personen, die am Studienzentrum fiir den
Datenschutz verantwortlich sind, weiterleiten.

Die Kontaktstelle zum Datenschutz am LKH-Univ.Klinikum Graz ist datenschutz@medunigraz.at. Die Kontaktstelle

zum Datenschutz in den Krankenanstalten der KAGes ist datenschutz@kages.at.

Hier finden Sie weiterfiihrende Literatur:

1, B inisterium far Soziales, it, Pllege und (BMSGPK). Impfplan O ich 2021. Wien; 2021, 1845,

2 HPV and Cancer - National Cancer Institute [Intemet]. MATIONAL CANCER INSTITUTE. 2021 [zitiert 17. April 2021). Verfigbarunter:
httpsy/fwww.cancer gov/about- rfca ion/risk/infecti agents/hp d-cancer

3 World Health Organization. Glabal strategy to accelerate the elimination of eervical cancer as a public health problem [Internet]. Geneva: World

Health Organization; 2020. 565. Verflighar unter: httpsy//apps wha.int/firis/handle/10665/336583

4, HPV-Impfung ist SuBerst sicher und schiitzt vor filinf Kreb I . Ce hensive Cancer Center Vienna. [Zitiert 16. April 2021]. Verfligbar
unter: hittps:/fwww_cce ac at/r fsingleview hpv-impfung-ist sicher-und-schuetzt-vor-fuenf-

krebsarten/ddc3f62313d8092 6cf3ae 177397 7820f/ Mx_ttnews%58pointer%sD=18

Osterreichische Krebshilfe: HPVInfo: httos:/ Awew, ion/krebs-krebs-risik S /-hpw-{impfung
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HPV und HPV-Impfung bei 12-14-j3hrigen Schiiler*innen .2021 Version 2.0
Einwilligungserkldrung (Eltern)

Name des Kindes:
Geb.Datum:

Ich stimme zu, dass mein Kind an der Studie ,Erhoht gezielte Aufklarung die HPV-
Impfbereitschaft bei 12-14- jahrigen Schiiler*innen?” teilnimmt.

1CR BN VON HEITN/FTAU 1ouvieievecsieieiens s esiessses s eseesssesssssassssessssesssssnsssassassansasssessns sassessassnessnssan
ausfihrlich und verstandlich (iber die Studie, mogliche Belastungen und Risiken, sowie {iber
Wesen, Bedeutung und Tragweite der Studie, fiir mein Kind daraus ergebenden
Anforderungen aufgekldrt worden. Ich habe dariiber hinaus den Text dieser
Patient*innenaufklarung und Einwilligungserklarung, die insgesamt 5 Seiten umfasst gelesen.
Aufgetretene Fragen wurden mir von der Studienleiter*in verstandlich und geniigend
beantwortet. Ich hatte ausreichend Zeit, mich zu entscheiden. Ich habe zurzeit keine weiteren
Fragen mehr.

Ich stimme ausdriicklich zu, dass die Daten meines Kindes, welche im Rahmen dieser
klinischen Studie erhoben werden, wie im Abschnitt ,Datenschutz” dieses Dokuments
beschrieben verwendet werden.

Eine Kopie dieser Patient*inneninformation und Einwilligungserklarung habe ich erhalten. Das
Original verbleibt bei der Studienleiter*in.

Bei Ruickfragen stehen wir lhnen gerne telefonisch zur Verfiigung.
Cand. med. Maria Rissner -

Dr. med Nadja Taumberger

(Datum und Unterschrift der erziehungsberechtigten Person)

(Datum, Name und Unterschrift der verantwortlichen Studienleiter*in)

Seite 5von 5
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Patient Information and Informed Consent Form for Students

Patient*inneninformation 16.05.2021 Version 1.0

Information fiir Schiiler*innen: Erhoht gezielte Aufklarung die
HPV-Impfbereitschaft bei 12-14-jahrigen Schiiler*innen?

Hallo!

Hast du schon mal von HPV gehdrt? Hast du eine Vorstellung davon, was das sein kénnte?
Deine Antworten auf diese und noch ein paar weitere Fragen interessieren uns sehr. Im
Rahmen meiner Diplomarbeit, die im Zuge des Medizinstudiums geschrieben werden muss,
mdochte ich namlich erforschen, ob gezielte Aufklarung einen Einfluss auf die HPV-

Impfbereitschaft junger Menschen in deiner Altersklasse hat.

Warum machen wir das?

Humane Papillomaviren (HPV) sind Viren, die weltweit vorkommen. Sie sind fir viele
Erkrankungen, unter anderem fir einige Krebsarten, verantwortlich. Es gibt eine Impfung,
die diese Erkrankungen weitgehend verhindern kann. Heute wissen wir schon viel dariiber —
zum Beispiel, dass wenn geniigend Menschen dagegen geimpft sind, ganze Krebsarten
moglicherweise verschwinden kénnten. In Osterreich jedoch, sind nur sehr wenige
Menschen dagegen geimpft. In meiner Diplomarbeit mochte ich herausfinden, ob durch
medizinische Informationen und Gesprachen mit Menschen in deiner Altersklasse die

Bereitschaft zur Impfung gegen HPV gesteigert werden kann.

Was machen wir bei dieser Studie?

Zuerst mdchten wir dir gerne einige Fragen zu Humanen Papillomaviren (HPV) und zur HPV-
Impfung stellen. Im Anschluss an das Ausfillen des Fragebogens wiirden wir dir gerne circa
eine Stunde lang etwas dariber erzahlen, was HPV genau ist, welche Erkrankungen es
auslosen kann und wie man sich davor schitzen kann. Nach der Aufklarung bitten wir dich,
den mit ,Fragebogen nach Aufklarung” gekennzeichneten Teil auszufillen. Das wird jeweils

nur einige Minuten in Anspruch nehmen.

Das war es dann schon. Wenn du dich an irgendeiner Stelle nicht wohl fiihlst damit, dann
kannst du natiirlich jederzeit Bescheid geben, wenn du nicht weitermachen maochtest.

Vielen Dank fiir deine groRartige Mithilfe!

Alter Jahre

Seite 1von 2
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Schriftliche Einwilligung

Ich habe diese Information gelesen und verstanden, habe die Moglichkeit gehabt mit meinen
Eltern dariber zu sprechen und alles erfragt, was mir unklar war.

Ich mochte freiwillig an dieser Studie zu HPV und zur HPV-Impfung teilnehmen und weil3,
dass ich jederzeit, ohne zu sagen warum, die Teilnahme abbrechen kann.

Schiiler*in:
Mein Alter: Jahre
Vorname: Nachname:

Unterschrift: Datum:

Eltern/gesetzliche*r Vertreter*in:

Vorname: Nachname:
Unterschrift: Datum:

Seite 2 von 2
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Questionnaire

Fragebogen HPV und HPV-Impfung bei 12-144ahrigen Schiiler*innen

Fragebogen vor Aufkldrung

Liebe/r Schiiler*in!

Im folgenden Fragebogen méchten wir dir gerne einige Fragen zu Humanen Papillomaviren (HPV) und
zur HPV Impfung stellen. Im Anschluss an das Ausfiillen des Fragebogens wiirden wir dir gerne etwas
dariiber erzahlen, was HPV genau ist, welche Erkrankungen es auslosen kann und wie man sich davor

schiitzen kann. Nach der Aufkldrung bitten wir dich, den mit ,Fragebogen nach Aufklarung”
gekennzeichneten Teil auszufiillen. Das wird jeweils nur einige Minuten in Anspruch nehmen.

Wir bendtigen deine Mithilfe und Antworten fiir eine Diplomarbeit, die im Zuge des Medizinstudiums
geschrieben werden muss und ein wissenschaftliches Thema behandeln soll. Darin machten wir
genauer betrachten, ob gezielte Aufklarung einen Einfluss auf die HPV-Impfbereitschaft junger

Menschen in deiner Altersklasse hat.

Vielen Dank fir deine groRartige Mithilfe!

Nummer:

1.) Alter: Jahre

2.) Mein Geschlecht (anatomisch-medizinisch) ist:

CJweiblich
CImannlich
[Jkeine Angabe

3.) Weildt du, was HPV ist?

CJa

[CINein

[Jlch habe schon mal was dariiber gehort, weil aber nicht genau
dartiber Bescheid.

4.) Weildt du, was die HPV-Impfung ist?

ClJa

[JINein

[Jlch habe schon mal was dariiber gehért, weill aber nicht genau
daruber Bescheid.

5.) Bist du gegen HPV geimpft?

[JJa
[INein
[1Das weil} ich nicht.

16.05.2021 Version 2.0
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6.) Wenn Ja, in welchem Alter wurdest du geimpft?

Jahre

7.) Wenn Nein, wurdest du schon mal tiber die Moglichkeit einer Impfung
aufgeklart?

[1Ja
[INein
[1Das weild ich nicht.

8.) Wenn Nein, wiirdest du dich im Rahmen eines kostenverglinstigten
Impfprogrammes impfen lassen?

[Ja
[ INein

9.) Wenn Ja oder Nein, wiirdest du deinen Freund*innen die Impfung
weiterempfehlen?

[Ja
[INein

10.) Findest du es gut, wenn in der Schule Gber HPV Impfung aufgeklart
wird?

[Ja
[INein

11.)  Falls du uns noch etwas zu dem Thema sagen méchtest, wiirden wir
uns Gber deine Anmerkungen sehr freuen:

127



Fragebogen HPV und HPV-Impfung bei 12-14-jahrigen Schiiler*innen 16.05.2021 Version 2.0

Fragebogen nach Aufklarung

Nummer:

12,) Alter: Jahre

13.) Mein Geschlecht (anatomisch-medizinisch) ist:

CIweiblich
I méannlich
[Jkeine Angabe

14.) Weilt du, was HPV ist?

[Ja

[INein

[lIch habe schon mal was darliber gehért, weill aber nicht genau
darliber Bescheid.

15.) Weildt du, was die HPV-Impfung ist?

da
[INein

[1lch habe schon mal was dariiber gehort, weil} aber nicht genau
dartiiber Bescheid.

16.) Bist du gegen HPV geimpft?

JJa
[INein
[1Das weil ich nicht.

17.) Wenn Ja, in welchem Alter wurdest du geimpft?

Jahre

18.) Wenn Nein, wurdest du schon mal tiber die Mdglichkeit einer Impfung
aufgeklart?

[JJa
[INein
[—1Das weil} ich nicht.
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19.)  Wenn Nein, wiirdest du dich im Rahmen eines kostenvergtinstigten
Impfprogrammes impfen lassen?

[JJa
[INein

20.) Wenn Nein bei Frage 19.), was sind deine Griinde fiir die
Ablehnung der Impfung?

21.) Wenn Ja oder Nein, wiirdest du deinen Freund®innen die Impfung
weiterempfehlen?

Ja
[INein

22.) Findest du es gut, wenn in der Schule (iber HPV Impfung aufgeklart
wird?

Ja
[INein

23.) Hat sich deine Meinung zur HPV-Impfung durch die Aufklarung
verandert?

[JJa
[INein

24.) Wenn Ja, warum hat sich deine Meinung zur HPV-Impfung
verandert?
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25.) Falls du uns noch etwas zu dem Thema sagen mochtest, wiirden wir
uns {iber deine Anmerkungen sehr freuen:
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Targeted Educational Class

Cand. med. Maria Rissner
Dr. med. Nadja Taumberger
niv. Prof. Dr. Karl Tamussino

HPV — Was ist das eigentlich?
Und wieso ist das so wichtig?

1
OP Programm an unserer Klinik
I I R
Mo 06.05. NN, 303, PO 182 (neu) SNB/ICG + Kryokon-
servierung Ovar
Di 07.05. NN 303, PO Rez. CINIII, Z.n. Konisation Rekonisation
NN47a CINII Konisation
NN 35a CIN I Konisation
Mi 08.05. NN 25a CIN I/l Konisation
NN 22a CIN I Konisation
NN5la VINII Laserung
NN 403 Condylomata Laserung
Do 09.05. NN 38a Persist. abnormaler Pap; HPV'+ Konisation (Messer)
NN 34a CINII Konisation
Fr 10.05. NN 86a Vulvakarzinom T2 Weite Exzision, SNB beide
Leisten
Ambulanz: PT 40a neuerl. Pap Ill, HPV+, Z.n. 2x Koni HE besprechen
2
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Humane Papillomaviren (HPV)

Unbehtllte DNA Viren
Mehr als 200 Subtypen
Haut und Schleimhéaute

Low Risk: 6, 11, 42 .... = Haut- und Anogenitalwarzen

High Risk: 16, 18, 31, 33, 35, 309, 45, 51, 52, 56, 58, 59> sicher

krebserregend

BioTechMed-Graz Nobel Lecture 2018

Nobel Laureate Prof. Harald zur Hausen

19.12.2018, 5 p.m.

Aula University of Graz
Universititsolatz 3, 010 Graz

Program

= Wokone Addeses

= Nobel Licture “Preventcn of Cance-: Tre
Paryprcs of Mo Cance- Liraed Ftec ooy

* Gt bt & Bt

L T e

o Ty, Qu

Nobelpreisgewinner 2008:

B T

virun v genital

e

Mt cupermoms e el 1o GREfy T queston of wheer e pag-
homainas ol 4 el v s s ool with fupBomasinmes sbasrved =
b syt Thi 0 10t femiiencion of i types of papd

fiir seine Entdeckung der Auslésung von Gebarmutterhalskrebs durch

humane Papillomviren
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Wer ist gefahrdet?

*g>9
* " High Risk Typen ca. 30 %, Low Risk Typen ca. 40 %
* ?: High Risk Typen ca: 15 %, Low Risk Typen ca. 20 %
* Q<25 Jahre: Pravalenz: 27 — 38%

* Krankheitshaufigkeit Feigwarzen: 5-10 %
— Inzidenz: 170 / 100.000 Einwohner*innen in DE pro Jahr

Wie wird es ubertragen?

* Sehr ansteckend

* Sexuelle Ubertragung
* Schmierinfektion
— Handtlcher
— Bei der Geburt von der Mutter auf das Kind
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Welche Symptome macht die Infektion?

* Oft keine (asymptomatisch)

— Ubertragung trotzdem méglich

* Symptomatisch (Juckreiz):

— Feigwarzen (Condyloma accuminata) v.a. anogenital und an SH/Haut
— Gutartige Kehlkopftumore (Larynxpapillome)

— Krebsvorstufen an Vulva, Anus, Penis, Gebdarmutterhals, Rachen,
Kehlkopf, Mund

— Invasiver Krebs derselben Stellen

Um welche Krebsarten geht es im speziellen?

Gebarmutterhals e
Vulva ﬁ\
Vagina @
Penis
Anus
Mund
Rachen
Kehlkopf

TS Uterus
1 (Gebdrmutter)
Gebdrmutterhals

~ Muttermund

Vagina (Schelde)
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Welche Therapien gibt es?

* Abwartendes Vorgehen, Beobachten
— Spontanremission in 90% der Falle
* Medikamentdse Therapien

* Chirurgische Therapien

* Nachsorgekontrolle in engmaschigen Intervallen

Gibt es eine Moglichkeit der HPV Infektion
vorzubeugen?

Ja, gibt es!

10
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Vorbeugung

* HPV-Impfung

* 2-fach, 4-fach und 9-fach
zugelassen

11

Impfplan Osterreich 2021

|

s 1mdy 203

https://www.sozialministerium.at/Th / wdheit/Impfen/impfplan-%C3%96sterreich.html

12
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HPV-Impfung

Vorzugsweise zwischen 9 und 14 Jahren
Idealerweise VOR dem ersten Geschlechtsverkehr
Grundimmunisierung
— Alter 9-14 Jahre: 2 Impfdosen im Abstand von 5-12 Monaten
— Alter 215 Jahre: Immer 3 Impfdosen
« 1. Impfdosis Tag 0

+ 2. Impfdosis im Mindestabstand von 1 Monat zur 1. Impfdosis
* 3. Impfdosis 4-12 Monate nach der 1. Impfdosis

— Nach 15. Lebensjahr: empfohlen nachzuholen
Derzeit keine Auffrischung empfohlen

13

HPV Impfung

“Gardasil 9” deckt 90 % der HPV-Typen ab, die Krebs am
Gebarmutterhals verursachen

AuRerdem teilweiser Schutz vor anderen Krebsarten der Vulva,
Vagina, Anus, Penis, Mund, Rachen, Kehlkopf

90 % Schutz vor Feigwarzen

14
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Impfung in Osterreich

Im kostenfreien Impfprogramm enthalten und empfohlen?
—9.-12. Lebensjahr: 2 x kostenlos

— 12.-15. Lebensjahr: Catch-up Impfungen: 2 x 55 €
» Alter als 15: 3 x 205 €
» Durchimpfungsrate in Osterreich:

— Keine offizielle Statistik

— Geschatzt bei ca. 30 %2

1 https:/jewa. ium.at/Them fimpfen/impiplan-%C 3% 96sterreich html

& apring A,

po-implrate-in-oesterreich (18416958

15
WHO: Eliminierung von Gebarmutterhalskrebs
* November 2020
+ Weltgesundheitsorganisation beschlieRt das erste weltweite
Ziel, einen Krebs zu eliminieren, 3 Ziele:
— 70% aller Frauen erhalten ein Screening mit 35 und 45 Jahren
— 90% aller Frauen mit Vorstufen und Krebs erhalten eine Therapie
— 90 % Durchimpfungsrate aller Madchen bis zum 15. LBJ
* Beispiel Australien
1. https://www.who.int/health-topics/cervical-cancerf#ftab=tab 2
2. https://www.who.int/publications/ifitem /9789240014107
16
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Aussierules

What Australia can teach the world

Australia could become first country to
cradicatc cervieal cancer

Free varvine program in schoals leads to big drop in rales,
although they remain in the developing world

#® lan Frazer: Eliminating cervical eancer globally is within
reach

Austrn i eould beeame the Rt country 1o eradicale cervical esncer, seconding loa
Trom the Society.

New research, published oo Sunday, reveals (hal Australia’s free 1PV vaerine
program in sehools has ke to o deamatic deck
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Articles I

The projected timeframe until cervical cancer eliminationin @ ImpBcations of lfthe avelable avidance

Australia: a modelling study The findings o thisstudy offer a vabuabie insight into the

schimability and timeliness of the eall 1o sction for corvical
Autraka,

P n
i heaalth problom Ly 2028 (rangs 2023-35) Howwvar, e
population kevel finding does not necessandy mean that
inequitieswil Aot perist in some gioups atwomen, Fffetive
ko strateques will e required 10 maintain high
converaqe rtes.of the HPY vaccine (for younges eaharts) and of
oflered the nonavalent vaine).

Sumimary

Rackqgrauni In 2007, Auiralia was one of 1he fie comiies 1o introdoce 3 naronal human paplloma. in. (HFV)
VAL Pt s @ D sata e alibeved Digh vaLl R U CTage s bl s Douemden 2007
weipamised ceraal srevniig i Australas ansitaed fes omlogy bued v oven 2 yean ke o aged
from 18- 20 years o &% yours, W primany PV isting every 3 years for somen aged 1369 yran and cut iessing for
wamen aged 76-74 pears. We aimed 1o deruify the carliest ears in which the snmusl age stndsrdined incklonce of
convical cancer in Ansiralia [-lumlmﬂvulu T 3 [ 0000 m o) otk de P Bekom s STAIS
hestiokds that could be considersd o elimn thiebobds: 5 fate caset threabokd (s frm L pe
[T ———— Iunhlr!(l’nune- e, et WMV o), sanwe Australia i Bhely o be o of e
farst countrics o resch these berchmarks.

-G Pt of PV riraskon
ttural history, and cervical screening— estinnase the e stdanfied iadence of cervical Cancer i At
from 2015 tw 100 We incorparaterd age specific coverage of e Australian Natinad HFY Vacinston Program i /v

19
Zukunftsziele
* Der Gebarmutterhalskrebs (und andere HPV-assoziierte
Krebsvorstufen und -arten) kénnen/werden/sollen verschwinden.
* Primarpravention: Impfung, Impfung, Impfung
— Aufklarung, Aufklarung, Aufklarung
« Austria # Australia
« Sekundare Pravention
— HPV-basiertes Screening besser als Pap
— HPV-Test bei Frauen* >30a
* Hoffentlich schaut unser OP-Programm 2028 anders aus!
20
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Es gilst kein
Argument

HPY-Impfung -
ober viele Griinde dofir.

Take Home Message:
Man kann sich gegen
bestimmte Krebsarten impfen!

HPV-IMPFUNG GEGEN KREBS

el | —='~ =

21
Quellen
* Bundesministerium fur Soziales, Gesundhejt, Pflege und
Konsumentenschutz (BMSGPK). Impfplan Osterreich 2021. Wien; 2021.
184 S.
¢ HPV-Impfung ist duBerst sicher und schiitzt vor finf Krebsarten [Internet].
Comprehensive Cancer Center Vienna. [zitiert 16. April 2021]. Verfiigbar
unter: https://www.ccc.ac.at/news/singleview/hpv-impfung-ist-aeusserst-
sicher-und-schuetzt-vor-
fuenfkrebsarten/d4c3f62313d80926cf3ael1773977820f/?tx_ttnews%5Bpoi
nter%5D=18
* https://next.amboss.com/de/article/Z00ZIT#Zf1c75a14f0d2006dde008544
8974961a
22
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