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Abstract

This review assesses Poland’s activities in preventing and managing human papillomavirus (HPV)-related diseases, summarizing
information from the 2023 HPV Prevention and Control Board meeting. Progress in primary, secondary, and tertiary prevention
identifies opportunities to strengthen control of cervical cancer. Poland’s national HPV vaccination program, launched in June
2023, initially achieved suboptimal coverage. In contrast, regional initiatives such as the Wroctaw immunization program, which
has operated for over a decade, demonstrate highly relevant context-specific best practices, including the use of a “train the train-
ers” model to effectively share information among stakeholders and mitigate crisis. Improved vaccination rates require not only
ease of access to vaccines, as the COVID-19 vaccination program has demonstrated, but also addressing parental concerns about
vaccine safety and effectiveness. Moreover, innovative strategies—such as integration of adolescent vaccination with cervical
screening among women 30 to 45 years old—may have the potential to increase uptake and accelerate elimination in the country.
For secondary prevention, Poland is well placed to switch to HPV-based screening, having a centralized registry, validated tests,
and standardized colposcopy. The results of a study of the “HPV testing In Polish POpulation” (HIPPO) cervical cancer screening
program confirm the superiority of HPV testing over cytology; however, current opportunistic screening poses challenges concern-
ing completeness and equity in data. Expanding organized screening programs and midwife-led services will increase access and
help build confidence in public-sector health systems. Tertiary prevention is in line with updated European guidelines. In early-
stage cervical cancer, there has been an increase in the use of less invasive surgical approaches, and immunotherapies, such as
pembrolizumab, hold promise in locally advanced disease. Initial data suggest that HPV vaccination may help reduce the incidence
of cervical intraepithelial neoplasia grade 2 or higher (CIN2+) after excisional treatments, but more data are needed. Poland’s
coordinated approach shows significant improvements while also highlighting the need for continued innovation, quality control,
and public engagement to improve the prevention and treatment of HPV-related conditions.
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Introduction cervical cancer in an organized cervical cancer screening program

from 2006/2007 as recommended by the European Union (2). In

The prevention of human papillomavirus (HPV) disease can be
divided into three levels: primary, secondary, and tertiary pre-
vention. Primary prevention primarily focuses on immunization
against high-risk HPV types, which are responsible for all HPV-re-
lated cancers. HPV vaccines, available since 2006, induce an anti-
L1 capsid protein antibody response conferring protection against
HPV infections. Secondary and tertiary prevention emphasize
early detection and treatment of precancerous lesions to prevent
progression to advanced disease and, in some cases, cancer. De-
spite the efforts, the uptake of HPV vaccination and cervical can-
cer screening remains uneven. As of 2022, HPV vaccination cov-
erage in the World Health Organisation (WHO) European Region
stood at just 31.0%, whereas cervical cancer screening coverage in
2022 varied significantly, ranging from 78.8% in Sweden to as low
as 4.5% in Romania (1). Poland, a central European country with
a population of approximately 37 million, began efforts to prevent

= Corresponding author: alex.vorsters@uantwerpen.be

2022, coverage extended to only 10.9% of women 25 to 59 years old
screened for cervical cancer within the last 3 years, which was one
of the lowest in the WHO European Region (1). The country intro-
duced HPV vaccination nationally starting on June 1st, 2023 (3).
However, Poland’s investigations of HPV-related disease started
well before this, with significant early advancements by the Pol-
ish researcher Stefania Jabtofiska, who initially postulated the as-
sociation between HPV and skin cancer in 1966 (4). Her pioneer-
ing work preceded Harald zur Hausen’s well-known hypothesis
linking HPV infections and cervical cancer (5).

The HPV Prevention and Control Board is an independent,
international, and multidisciplinary group of experts created in
2015 to provide evidence-based guidance and reflection on stra-
tegic, technical, and policy issues regarding the implementation
and sustainability of HPV prevention and control programs. The
board aims to increase and disseminate relevant information on
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HPV prevention and control to a broad array of stakeholders.
It contributes to the control of HPV infection, prevention, and
screening strategies of HPV-related cancers by holding two meet-
ings every year: a technical meeting covering topics such as vac-
cine characteristics, vaccine safety, screening technologies and
landscape, treatment strategies, the role of healthcare providers
in vaccination programs, and dealing with anti-vaccine mes-
sages (6—9); and a national-level meeting covering an analysis of
strengths, weaknesses, opportunities, and threats (SWOT) for the
country or region (Table 1, 2) (10, 11).

This report covers the fifteenth meeting (held in November
2023), a national meeting discussing the HPV prevention land-
scape in Poland. The objectives of the meeting were to: 1) review
healthcare system and immunization programs within the context
of HPV-related disease prevention and control; 2) provide a sum-
mary of the epidemiology, burden of disease, and surveillance
related to HPV and HPV-related cancers in Poland; 3) analyze the
current landscape by identifying key issues and challenges re-
lated to HPV prevention and control efforts in Poland; 4) review
local and international examples of best practices in HPV preven-
tion and control; and 5) propose strategic directions for advancing
HPV prevention and control in Poland.

Organization of the healthcare system and cancer
registries in Poland

Poland’s national health policy is formulated in the National
Health Program, which was established in 1990. In its current
form (2021-2025), the program is underpinned by five legal acts:
the Act on Public Health, the Act on Preventing and Combating In-
fections and Infectious Diseases in Humans, the Act on Upbring-

ing Sobriety and Counteracting Alcoholism, the Act on Counter-
acting Drug Addiction, and the Act on Protection of Public Health
Against the Effects of Tobacco Use. Therefore, preventive interven-
tion is part of the National Health Program, which is carried out
at three levels. At the national level, the program is formulated,
implemented by a range of national institutions, and financed
by responsible ministries. At the regional level (Poland is divided
into sixteen voivodeships, or wojewddztwa), preventive actions
include raising awareness of preventable public health concerns.
At the local level (counties, or poviaty), prevention programs are
carried out and financed by the budget of municipalities (gminy).
In addition, municipalities can apply for funds from international
sources, including European Union grants and/or donations from
private individuals or entrepreneurs. Cervical cancer prevention
is one of eight programs implemented by the Ministry of Health
and financed by the National Health Fund. The program initially
focused on secondary prevention through cervical cancer screen-
ing. However, in June 2023, an HPV vaccination program using the
bivalent or nonavalent vaccine was introduced as a separate com-
ponent of the National Immunization Plan, expanding the focus
to include primary prevention.

All cancer cases are recorded in the Polish National Cancer Reg-
istry (https://onkologia.org.pl), which was established in 1952. The
incidence of HPV-related cancers was determined based on data
from the registry from 2000 to 2019. In 2019, Poland (with a popula-
tion of approximately 29 million adults) recorded 4,418 HPV-attrib-
utable cancers in women, with crude incidence rates per 100,000
for cervical cancer at 19.8, oral cavity cancer (gums, floor of the
mouth, palate, other parts of the mouth, other non-base parts of
the mouth) at 6.68, and vulvar cancer at 3.90. In men, 1,623 cases
were reported, with crude incidence rates per 100,000 for oral cav-

Table 1 | Based on the presentations and discussions, a strengths, weaknesses, opportunities, and threats (SWOT) analysis of the Polish HPV vaccination pro-

gram was developed.

POSITIVE NEGATIVE

Strengths Weaknesses

e The Wroctaw case study exemplifies the potential success and e The national system for vaccine administration (e.g., mandatory
outcomes achievable through the vaccination program in Poland.  appointments and registration by healthcare providers) is time

intensive, potentially deterring participation.
e The programs benefit from a multidisciplinary approach, e Ambiguity in the recommendations targeting primary and catch-
integrating various fields and expertise to enhance their up populations may result in confusion among the public and
effectiveness. healthcare providers.
. e HPVvaccination is free of charge and targets boys and girls e Training for healthcare professionals is costly and demands
= 9 to 14 years old. significant resources.
i e The program uses a nationwide information campaign e Alimited number of vaccination points and confusion about the
E (press, radio, television, internet, social media). availability of two vaccines (bivalent and nonavalent) in the program
reduce trust and accessibility.
e A central system for purchasing vaccines ensures their e Propaganda surrounding vaccine options undermines public trust,
consistency and reliability. causing confusion about vaccine selection and its justification.
e The lack of a comprehensive and consistent communication strategy
among healthcare professionals and policymakers can weaken
public trust and confidence in the vaccination program, making it
crucial to address this issue.
Opportunities Threats
e Engage with young individuals to understand their motivations e Misinformation can lead to increased vaccine hesitancy among the
and barriers to vaccination, and reach out to their parents and population.
caretakers as stakeholders.
. e The global elimination strategy has heightened international e Parental concerns about the safety of the vaccine and the perception
= awareness and garnered support forimplementing the that the vaccine is still new, despite 15 years of evidence supporting
e vaccination program. its safety and effectiveness, pose significant barriers.
E e Best practices and insights from other countries can be leveraged

within the Polish program.

e Developing tailored interventions based on insights from target
groups (healthcare professionals, vaccinees, parents, and social
influencers) can effectively promote vaccine uptake.

HPV = human papillomaviruses.
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ity cancer at 16.30, laryngeal cancer at 14.80, and oropharyngeal
cancer (base of the tongue, tonsils, oropharynx) at 6.87. In men,
laryngeal cancer incidence (unrelated to HPV) showed a decreas-
ing trend, whereas for cancers of the oropharynx and the oral
cavity (related to HPV) the trend increased. Furthermore, a slight
upward trend in penile cancer incidence has also been observed.
In women, the prevalence of cervical lesions is slightly decreas-
ing, with cervical cancer in situ partly replacing invasive disease,
suggesting an impact of screening because women are being diag-
nosed at earlier stages. A slight increase in cancers of the orophar-
ynx and oral cavity can be observed. Although the cervical cancer
incidence in Poland (10.0 per 100,000) has fallen below levels in
other European countries (e.g., Norway: 13.0 per 100,000; Czech
Republic: 12.0 per 100,000), the same is not true for mortality (Po-
land: 7.5 per 100,000; Norway: 3.0 per 100,000; Czech Republic:
4.0 per 100,000), potentially because of treatment inequality (bar-
riers in women’s access to healthcare and variability in quality
and performance of treatment) and underreporting. The cervical
cancer survival rate has been slightly improving over time (12), but
additional efforts will be necessary to improve survival rates fur-
ther. In vulvar cancer, the contribution of HPV could have been
overestimated. Combined HPV DNA and p16 inhibitor of kinase 4a
testing may provide a better estimate of the HPV-attributable frac-
tion, which in Europe may be around 20% (13, 14). In Poland, the
mortality-to-incidence ratio (the proportion of women diagnosed
with a specific disease that die from it within a given time frame)
for vaginal cancer is significantly higher compared to neighboring
countries (12, 15). This may, in part, be due to misclassification of
the early lesions, which are easier to treat. Ten percent of women
with vaginal intraepithelial neoplasia will progress to invasive
cancer (16). HIV infection and persistent HPV infection after treat-

ment are both independent risk factors for progression (17).

Primary prevention: the HPV vaccination program in
Poland

Introduction plan, delivery strategy, communication plan, and
reporting system

The Polish National Immunization Program was established in
1960. Although it mostly focuses on infants, the program includes
HPV vaccination of adolescents and influenza vaccination of risk
groups. Universal vaccination against HPV started on June 1st,
2023. Although a number of vaccines are mandatory (Bacille Cal-
mette-Guérin, hepatitis B, rotavirus, diphtheria, tetanus, pertussis,
polio, Haemophilus influenzae type B, pneumococcus, measles,
mumps, rubella) (18), HPV vaccination is recommended and free
of charge for gender-neutral vaccination of children 11 to 14 years
old, based on a two-dose schedule, with the second dose between
6 and 12 months after the first dose. Vaccinations are administered
at all primary healthcare vaccination facilities with an option to
carry out vaccinations at schools, provided there is agreement
and cooperation between the school and local healthcare staff. An
electronic vaccination card is used to confirm eligibility and to re-
cord the vaccination. The program launch was accompanied by a
nationwide information campaign (press, radio, television, inter-
net, and social media). Currently, the National Research Institute
at the National Institute of Public Health—National Institute of Hy-
giene conducts education and awareness activities on vaccination
against HPV (https://szkolenia.pzh.gov.pl). The introduction date
was carefully chosen to coincide with Mother’s Day (May 26th,
launch of the nationwide communication campaign) and Chil-

Table 2 | Based on the presentations and discussions, a strengths, weaknesses, opportunities, and threats (SWOT) analysis of the cervical cancer screening

program in Poland was developed.

POSITIVE NEGATIVE
Strengths Weaknesses
e Robust IT infrastructure, including a country-wide central e Suboptimal program organization and fragmentation of the medical
screening registry. system.
e Advancing digital healthcare (e-prescription, referral, and e Lack of a registry for HPV lesions detected in private opportunistic
vaccination cards) screening events.
e Multiple well-equipped testing laboratories with molecular e Preventive care is deprioritized (low funding).
Z testing support.
Z e Availability of validated HPV tests. e GDPR limits patient data access.
E o Local pilot data (HIPPO study) supporting HPV-based screening e Inadequate use of performance and quality control indicators.
= over cytology.
e Current efforts to standardize colposcopy and screening among e Non-standardized reimbursement procedures.
gynecologists.
e Midwives have the capacity to play a greater role in screening, e HCPs’ inconsistency in screening and treatment guidelines.
especially for hard-to-reach populations.
o Lack of local epidemiological data on HPV-attributable cancers.
Opportunities Threats
e High health literacy in the population. e Lobbying from medical societies for non-optimal practices (e.g., co-
testing and private-based opportunistic screening).
e High capacity of trained gynecologists (c. 6,000) for screening e Users’ preference for private sector opportunistic-based screening.
and treatment services.
. e Good infrastructure (roads) for accessing rural areas. e Support for inefficient (non-cost-effective) models.
= e Leveraging IT platforms from the COVID-19 pandemic. e Hesitancy to reveal performance indicators per ESGO guidelines.
é e Stakeholder interest and potential for organized screening with e Social media disinformation.
% comprehensive, reorganized, and standardized reimbursement.
e Tax incentive for users participating in screening. e Need for optimal secondary screening for the non-vaccinated cohort
(over age 40).
e Implementation of structured local screening guidelines. e Use of pre-/probiotics to treat HPV infection without an evidence
base.
e Potential to train midwives for screening services.

ESGO = European Society for Gynaecological Oncology, GDPR = General Data Protection Regulation, HPV = human papillomaviruses, HIPPO = “HPV testing In Pol-
ish POpulation” cervical screening program, HCPs = healthcare professionals, IT = information technology.
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dren’s Day (June 1st, start of the HPV vaccination program).

A government-led central system is used for purchasing and
distributing vaccines to vaccination points. It has made 100,000
doses of bivalent and nonavalent vaccines available for vaccina-
tion, with a 10-times greater preference for the nonavalent vac-
cine. Since the introduction of the program on June 1st, 2023,
covering individuals born in 2010, 2011, 2012, and 2013, an over-
all vaccination uptake of 16.70% has been recorded, with girls
accounting for 62.97% of the vaccinations and boys for 37.03%.
In the initial phase of the program, interest was higher, with
44,000 vaccinations recorded in June 2023, although the number
decreased to 9,000 by November 2023. In light of these develop-
ments, the Ministry of Health has issued updated recommenda-
tions for the HPV vaccination program, effective as of September
1, 2024. The program has been extended to include individuals 9
to 14 years old, encompassing both girls and boys. In addition,
all primary healthcare clinics authorized to conduct vaccinations
may now also offer HPV vaccinations at primary schools by sched-
uling field trips as part of the program’s expansion.

Lessons learned from the Wroctaw HPV vaccination program

In the 13 years preceding the national HPV vaccination program
(2010-2023), a local program operated in Wroctaw, with vacci-
nations being promoted as part of a healthy lifestyle campaign.
The program offered annual training for healthcare profession-
als, teachers, and vaccinators by HPV and vaccination experts.
Healthcare professionals and teachers educated parents during
school meetings and children during classes using presentations,
movies, and games. Free HPV vaccines were offered at all gen-
eral practitioners’ offices, which were equipped with educational
materials targeting children and parents. The program achieved
a median vaccination coverage of 72% of the target population
(13-year-old girls from 2010 onward and boys starting in 2020) with
at least one HPV vaccine dose, with a total cost of the program be-
tween 2010 and 2023 of €2 million. Simultaneously, the campaign
also promoted cervical cancer screening for female caretakers.

Vaccination coverage data were continuously tracked at the
Health Department of the Wroctaw City Office and analyzed annu-
ally. Initial vaccine coverage exceeded 80%, but in 2015 a decline
to approximately 60% was observed. To learn from the program,
participants, parents, children, and vaccinators were interviewed.
Several factors were found to influence vaccine acceptance posi-
tively, including education offered within the program, offering
vaccinations for free, and experience with earlier vaccinations
(19). Barriers to vaccination were fear of side effects and lack of
trust in vaccination effectiveness. Many nurses underestimated
the importance of their role in building vaccination acceptance,
and 7.1% felt uncertain about administering the vaccination. Fi-
nally, if unvaccinated children had the chance to decide for them-
selves, nearly 50% would choose to be vaccinated (19).

A literature review of effective strategies for increasing HPV
vaccination uptake, along with local study results, was used by
the program supervisors to create a tailored intervention plan
aimed at rebuilding vaccination coverage. The information gath-
ered led to the following actions: highlighting vaccine safety,
highlighting vaccine effectiveness, providing information on how
to handle (perceived) adverse reactions, providing up-to-date on-
line information with a frequently-asked-questions (FAQ) section,
targeting vaccinators/nurses and emphasizing the importance of
their role in parental vaccine decision making, addressing hesi-
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tance and fear, and training the motivational style of conveying
messages to parents and children. An increase in vaccine cover-
age to approximately 70% has been observed since these inter-
ventions were implemented, despite the pandemic’s negative im-
pact on vaccination efforts (20).

Vaccine hesitancy, identified by the WHO as a top global health
threat (21), is driven by distrust in vaccines and authorities (22).
Europe has the lowest vaccine confidence, particularly in France
(21). Although trust in healthcare providers promotes vaccination
(23), skepticism toward scientific experts and reliance on alterna-
tive information sources such as the internet can spread anti-vac-
cination messages (24). Healthcare providers’ lack of vaccine con-
fidence further undermines uptake (25, 26). In Poland, barriers to
vaccination are parental concerns about the vaccine’s safety and
the fact that the vaccine is still considered new, although 15 years
of experience have shown its safety and effectiveness. Other fac-
tors are the limited number of vaccination points and confusion
about the availability of two vaccines in the program, which re-
duces trust in both vaccines. Finally, the limited age group as a
target for vaccination is also perceived as a barrier. To tackle the
latter, the bivalent vaccine has been made free of charge for all
between 9 and 18 years old.

A key issue raised was the challenge of rebuilding public con-
fidence following crises in HPV vaccination programs, a scenario
that many European countries have faced. A central concern is
how to address these communication gaps, particularly when
health literacy may be a problem, because it varies significantly
among the population. How can the public be informed at a level
that is understood? The challenge lies in the fact that HPV relates
to sexual health, making it a sensitive topic when discussing it
with young people and their parents. Focusing the discussion on
future sexual health rather than current concerns, and emphasiz-
ing cancer prevention, were identified as opportunities to facili-
tate the conversation. The role of healthcare professionals (HCPs)
in the decision-making process was also identified as key. How-
ever, this can be an opportunity as well as a barrier. Therefore,
a special communication program focused on HCPs is necessary.
Moreover, for HPV, the range of HCPs involved is much broader
than for other vaccines, which must be kept in mind to tailor the
communication. A single individual will never have the same im-
pact as a joint response, and so it is essential to get everyone on
the same page, communicating with one voice. Communication
will not solve the problem of low coverage if the program is not
delivered in the easiest accessible way.

Secondary prevention: cervical cancer screening in Poland
Toward HPV-based cervical screening in Poland

A cervical screening program operated from 2006/2007, targeting
women between 25 and 64 years old, once every 3 years. In 2015,
invitations were discontinued due to a lack of effectiveness (its im-
plementation has not influenced the burden of cervical cancer in
the country), as determined by the Ministry of Health (27). Approx-
imately 3,000,000 cytologies are performed annually; 15% to 30%
(depending on the year) are part of the program, with a decreas-
ing trend that reached 11% in 2024, whereas 70% are opportunistic
smears. Reimbursement within the program is lower than for op-
portunistic screening, and the procedures are more time consum-
ing due to necessary data registration. At the same time, there is
no central registry for opportunistic tests. Moreover, women have
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more confidence in private gynecological care (by peer recommen-
dation) than in reimbursed care in the screening program (28).

Although this number of cytological smears would be sufficient
to cover the entire target population at the appropriate interval,
40% to 50% of the target population is not screened at all, and
the highest reported screening coverage was only 26%. Never-
theless, in a population-based census survey, more than 70% of
women 30 to 59 years old in 2019 reported having participated in
cervical cancer screening events within the preceding 3 years (29),
with cervical cancer cases being most frequently found among the
remaining 30% of under-screened women. A central registry inte-
grating the screening databases is the first necessary step to as-
sess whether the WHO’s 70% screening goal can be reached. In the
Polish setting, considerations of centralizing this registry between
private and public screening events are vital to evaluate actual
coverage. A roadmap was published to decrease the burden of cer-
vical cancer in Poland through primary and secondary prevention
(30). This included piloting HPV-based screening in an organized
setting: the “HPV testing In Polish POpulation” (HIPPO) cervical
cancer screening program (31). Poland is well positioned for such a
transition due to multiple well-equipped testing laboratories with
molecular testing support as well as the availability of validated
HPV tests. Preliminary data show that the cervical intraepithelial
neoplasia grade 2 or higher (CIN2+) detection rate is higher in the
intervention arm, regardless of intention-to-treat or per-protocol
analysis (detection rate ratios above 1, with a 95% confidence in-
terval excluding 1). Based on these results, HPV-based screening
efforts are in progress to implement HPV-based screening nation-
wide in the coming months. Complete protocols for screening, tri-
age, treatment, and follow-up have recently been published (32).
The aim is to provide broad access to screening, including the
possibility of offering vaginal clinician-collected samples or self-
sampling. Furthermore, midwives, with their established pres-
ence in communities and wide availability in the country, are well
positioned to assume a more significant role in screening efforts.
Self-sampling is not likely to replace clinician-collected cervical
smears, but it may be a good strategy to include the hard-to-reach
population. Acceptance and quality assurance need to be further
investigated before considering broad implementation of self-sam-
pling because each country’s population has different dynamics in
the barriers and enablers for women seeking care.

Standardization of procedures in cervical cancer screening and
colposcopy

In response to the WHO call for action in 2020, the Cervical Cancer
Screening Continuous Quality Improvement Project (also known
as the Colposcopy 2020 Project) was set up. This is a comprehen-
sive project for standardizing diagnostic and therapeutic proce-
dures in the secondary and tertiary prevention of cervical cancer
screening in Poland, introducing new screening paradigms. The
suggested screening algorithm is based on US guidelines, but it is
also applicable to the Polish situation because patients with simi-
lar test results and screening history combinations have a largely
similar CIN3+ risk, regardless of their geographic location, race,
ethnicity, or socioeconomic status (33). Loss to follow-up should
be minimized by the active capture of women with positive screen-
ing results by regional colposcopy clinics. The aim of the project
is to standardize the pre-colposcopy stage (pre-colposcopic pro-
cedures, including liquid-based cytology, HPV-based screening
test selection, and triage test selection), the colposcopy stage

(standardized colposcopy and expedited treatment), and the post-
colposcopy stage (excisional or ablative treatment, active observa-
tion, and follow-up) (34-38). Starting in 2025, certification will be
mandatory for colposcopists. Certification courses will be offered
to cytologists and colposcopists free of charge. Recertification will
be required every 2 years for physicians working in the screening
program. Those that fail the test must complete documented train-
ing and retake the test in the next session. Failing recertification
twice will result in temporary exclusion from the program until
the test is passed. The test has been voluntary since 2020, and
improvements in average and top scores have been observed. Pro-
posed key performance indicators for colposcopy clinics include
the following benchmarks: documentation of the type of transfor-
mation zone in 100% of the cases; colposcopic examination prior
to treatment for abnormal cervical cytology in 100% of the cases;
definitive histology of CIN2+ in excisional treatments and coniza-
tions in at least 85% of the cases; and detection of clear margins
in the excisional treatment biopsies in at least 80% of the cases.
In addition, each colposcopist should perform a minimum of 50
colposcopies per year for low-grade or minor abnormality and at
least 50 colposcopies per year for high-grade or major abnormality.

Another project is the HPV Cytologist Academy, an educational
project with certification in gynecological cytopathology for Pol-
ish cytotechnologists. The course offers various modules: basics
in gynecological cytopathology, liquid-based cytology as a triage
test in HPV-related strategy, and dual staining as a triage test in
HPV-related strategy.

Implementing a comprehensive cervical cancer prevention
plan should be based on several key elements. First, situational
awareness and true access for all are essential. Next, there should
be centralized databases with continuous updates on key perfor-
mance indicators. Successful invitations to (potential) partici-
pants are crucial, as are population-relevant results. These results
include finding cancers in early clinical stages, and reduction in
disease risk morbidity and mortality. Short-term solutions pro-
posed to improve prevention include modification of incentives
in favor of prophylactic procedures, with rewards for primary and
secondary HCP for the provision of preventive services; informa-
tion technology implementation, from registration to personal-
ized invitations and feedback; increased access, also in remote
areas; benchmarking of facilities; and publication of achievement
levels of the prevention programs.

Several well-equipped laboratories with the capacity to per-
form molecular (HPV-based) testing are present in Poland. When
deciding which HPV test is best suited for clinical, epidemiologi-
cal, or research purposes, various parameters should be consid-
ered. The two most important factors are the set of targeted HPV
genotypes and the level of analytical sensitivity. For clinical prac-
tice, the HPV test employed should be validated for clinical use,
all HPV infections that are associated with or will develop into
high-grade CIN should be detected, and they should be differenti-
ated from transient HPV infections. In other words, an HPV test
should aim for high analytical specificity, high clinical sensitivity,
and high clinical specificity. An optimal balance between clinical
sensitivity and clinical specificity for CIN2+ aims to minimize fol-
low-up procedures for high-risk HPV-positive women with tran-
sient high risk-HPV infections and/or without cervical lesions. In
2020, 254 distinct commercial HPV assays, with 425 variants, were
on the global market. Of those, only about 10% are clinically vali-
dated, according to the Meijer guidelines (39, 40). In the context
of managing HPV-related diseases, particularly HPV infections,
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it is essential to consider the role of the vaginal microbiome and
the potential therapeutic approaches being recommended. This
is particularly relevant in Poland, where there appears to be an
increasing push from private sector interests and private gynecol-
ogists to recommend non-validated techniques. Pharmaceutical
companies are actively marketing pre- and probiotic agents to
Polish healthcare workers as potential treatments for HPV infec-
tions, despite limited evidence supporting their use. The female
reproductive tract has a specific microbiome, mainly dominated
by Lactobacillus. Disruption of the microbiome may play a role in
vulnerability to HPV infection. Next-generation sequencing (NGS)
has made it possible to examine the microbiome in detail. This
facilitates investigating the microbiome before and after treat-
ment with pre- and probiotics to determine whether and how they
work. Previous studies (without NGS) do not provide sufficient ev-
idence for the use of pre- and probiotics to “treat” HPV infections
(41). Generally, the study sizes have been too small, and hardly
any placebo-controlled studies have been published. HPV-based
screening will lead to an HPV-positive result without lesions in a
proportion of women. An HPV-positive result leads to anxiety (42,
43), and these women may be unwilling to wait for the infection
to regress on its own. They may be vulnerable to using pre- and
probiotic products without any evidence base. Appropriate stud-
ies need to be performed to investigate the effectiveness of these
products and to define the mode of action if a product is effective.

Experiences from other countries, such as Slovenia’s success-
ful transition from opportunistic to organized screening, offer
valuable insights for improving cervical cancer screening in Po-
land. This was achieved by certifying cytology laboratories and
establishing a standardized reimbursement system for both pri-
vate and public providers. As a result, 3-year screening coverage
reached 73%, and 5-year coverage surpassed 80%, leading to a
55% reduction in cervical cancer incidence without increasing
costs. In Slovenia, women that have not had a smear in 3 years
receive active invitations, and most other women are screened
through their gynecologists, fostering trust between patients and
providers. The Slovenian experience underscores the importance
of a comprehensive and well-structured screening program. Key
components such as triage, colposcopy, histology, and treatment
must be integrated and routinely certified to ensure high-quality
outcomes. Applying similar principles in Poland could enhance
program effectiveness and participation rates, especially by
building trust and implementing active invitation systems. The
meeting also highlighted the importance of addressing dispari-
ties in access to screening, particularly in rural areas and among
socio-economically disadvantaged groups. These challenges are
relevant to Poland and call for innovative solutions such as nurse-
led outreach initiatives or mobile screening services. By adapting
these approaches, Poland could improve coverage and reduce in-
equalities in its cervical cancer screening efforts.

The examples shared at the meeting demonstrate how tailored,
well-organized screening programs can lead to significant public
health improvements, offering valuable direction for enhancing
cervical cancer prevention in Poland.

Tertiary prevention: treatment of HPV-related cancers
Treatment of gynecological cancers

European guidelines for the treatment of cervical cancer patients
have recently been updated (44). In the treatment of cervical pre-
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cancer, there is a tradeoff between the risk of treatment failure
and the risk of preterm birth after treatment. Therefore, a careful
personalized approach is necessary based on age and reproduc-
tive plans (45). The impact of HPV vaccination after excisional
treatment of CIN2+ has been investigated in clinical trials and
observational studies (46). HPV vaccination significantly reduced
the risk of CIN2+ recurrence. However, when restricted to obser-
vational studies with the least risk of bias, although present, the
effect of HPV vaccination was no longer statistically significant.
Large, correctly designed randomized placebo-controlled trials
are needed to further understand the association of HPV vaccina-
tion and CIN recurrence (46).

A large randomized phase III trial showed that simple hyster-
ectomy is non-inferior to radical hysterectomy when used in wom-
en with low-risk cervical cancer; that is, stages IA2 and IB1 with
stromal invasion below 10 mm (47). In locally advanced cervical
cancer (IB2-1IB), the use of pembrolizumab in combination with
chemoradiotherapy resulted in limited higher overall survival
and 10% higher progression-free survival at 24 months (48), with
a higher discontinuation due to immune-mediated adverse events
(2.3% versus 0.4%). For recurrent or metastatic disease, tisotum-
ab had improved overall survival and progression-free survival
compared to investigator’s choice chemotherapy (49, 50). Over-
all, surgical treatment of early forms of cervical cancer has been
changing to less radical procedures, and adding chemotherapy
before chemoradiotherapy improves treatment outcomes in lo-
cally advanced disease. Finally, the use of immunotherapy in the
treatment of advanced and recurrent cervical cancer is increasing.

Disease burden and treatment of head and neck cancers in
Poland

Globally, the fraction of HPV-positive oropharyngeal cancers
(OPCs) varies but is generally between 40% and 60% (51). Varia-
tion may be due to the method used for HPV detection, as shown
in Polish studies (52-54). In a study of 110 OPC cases, 70.9% of
cases were HPV positive, with HPV16 being the most prevalent
genotype (96.2%) (55). Among OPCs, the palatine tonsils were the
most prevalent tumor site (80%). Currently, standard treatment is
associated with high toxicities and compromised quality of life.
Therefore, the aim is to de-escalate treatment for these patients.
However, recently completed clinical trials to de-intensify chemo-
radiation in unselected populations failed to demonstrate non-in-
feriority. On the other hand, immunotherapy (e.g., the use of only
anti-programmed cell death protein 1/ programmed death ligand
1 antibodies) has been approved for clinical use. The incidence of
HPV-associated OPCs is expected to continue to rise until the ben-
efits of gender-neutral HPV vaccination begin to become manifest.

Addressing HPV-related cancers in Poland is hindered by the
lack of detailed local data on HPV subtype prevalence and can-
cer epidemiology. Without such detailed local data, only limited
effectiveness can be achieved in targeted prevention strategies
and treatment programs. The greatest priority would be to have
a comprehensive cancer registry to track disease staging, metas-
tasis, and treatment outcomes more effectively. One of the major
concerns about Poland is the high number of advanced cervical
cancer cases diagnosed—more than half are diagnosed at late
stages. This is attributed to delays in diagnosis, insufficiently or-
ganized screening programs hindering access, and poor coordi-
nation among cancer treatment centers. Although the incidence
rate of cervical cancer is generally decreasing, the slower de-
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crease in mortality points toward gaps in treatment quality and
accessibility. There is also growing concern about HPV-driven
oropharyngeal cancers, but no organized screening programs in
Poland target these cancers. The limited HPV subtype data avail-
able, mostly from regional studies, show the most frequent type
of HPV infection to be HPV-16. There is also very poor inclusion
of targeted high-risk groups—for example, HIV-positive patients
and patients treated for diseases related to HPV—into screening
programs. Inclusion would improve cancer registries, create more
public awareness, and strengthen programs on the prevention
and treatment of cancers in Poland. This highlights the need for
focused research and organized approaches toward successful re-
duction of the burdens of HPV-caused cancers.

Local stakeholders in HPV prevention and control

Kwiat Kobiecosci (https://www.kwiatkobiecosci.pl/, meaning
"the flower of femininity") is an organization founded 17 years ago
by Ida Karpifiska, a cervical cancer survivor. Following her diag-
nosis, Karpinska was unable to find sufficient information online,
and so she established the organization to address this gap. Lev-
eraging her media expertise, she successfully raised awareness of
this often-taboo topic. Kwiat Kobiecosci has since evolved into a
prominent patient organization, focusing on education and sup-
port for women, girls, and healthcare professionals (in training).
The organization offers free legal and healthcare support, in-
cluding emotional and psychological hotlines, and visits women
in 50 oncology wards with the help of 120 volunteers. The latest
initiative is a mobile medical office providing cytology, HPV test-
ing, ultrasound, and prostate-specific antigen (PSA) testing par-
ticularly in underserved areas. Results are disseminated online,
and women are referred to local gynecologists or national experts
as needed. The organization is fully reliant on sponsorships and
receives no government funding.

The way forward

A clear implementation plan for HPV vaccination and ownership
of the prevention plan and the outcome evaluation plan could
contribute to a successful program. The Wroclaw success story
shows that good vaccination rates can be achieved in Poland by
using a “train the trainers” program to spread information more
quickly. Simplified access to vaccination, based on the COVID-19
vaccination program, would further enhance participation. A
comprehensive and consistent communication strategy is neces-
sary to overcome parental concerns (e.g., about the safety and ef-
fectiveness of the HPV vaccine). Finally, vaccination (of children
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