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Abstract

Cervical cancer (CC) remains one of the primary health concerns for women worldwide, with its
prevalence in Poland posing a significant health challenge. Despite advancements in preventive treatments,
this disease persists as one of the leading causes of morbidity and mortality among women. In Poland, its
impact extends beyond individual health and patient quality of life, also affecting the healthcare system and the
nation's economy.
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Introduction

Cervical cancer (CC) is a malignant tumor that develops in the cells lining the cervix- the lower part of the
uterus that connects to the vagina. It is the sixth most common malignancy in women under the age of 45, with
chronic infection with the human papillomavirus (HPV) being the primary cause. Poland has one of the highest
incidence and mortality rates for cervical cancer in Europe (Bray in., 2024). Table 1 presents the number of
cases from 2015 to 2021 (Raporty | Krajowy Rejestr Nowotworéw, b.d.). From 2015 to 2018, the incidence
rates showed a proportional decline. However, there was an increase in cases from 2018 to 2019, followed by a
significant decrease from 2019 to 2020. Since 2020, an upward trend in incidence has been observed again.
By 2017, thanks to increased awareness of prevention and a higher number of screening tests performed in
Poland, the incidence of cervical cancer had decreased. In 2019, during the COVID-19 pandemic, it is
estimated that not all cases of cervical cancer were captured Table 2 outlines the mortality rates from 2015 to
2021. Since 2017, there has been a noticeable downward trend in cervical cancer deaths, stabilizing at around
1,400 deaths annually. In the case of cervical cancer mortality, we can also observe a trend between the years
2019 and 2021, where the number of deaths decreased. This may suggest that not all cases were recorded due
to the COVID-19 pandemic (Didkowska i in., 2022).

The pandemic imposed temporary restrictions on scheduled therapies, delayed diagnoses, and routine cancer
screening tests. As shown in several previous international studies, lower wealth in cancer screening programs
has increased the incidence of advanced-stage cancers, mortality, and years of life lost (Didkowska i in., 2022).
Despite the availability of widespread preventive measures and screening tests in the Polish healthcare market,
these statistics remain alarming (Raporty | Krajowy Rejestr Nowotworéw, b.d.).

Cervical cancer can be classified into several types, depending on the kind of cells from which it originates. The
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most common type is squamous cell carcinoma, accounting for about 70-90% of all cases. It develops from the
flat cells lining the cervix. Adenocarcinoma constitutes approximately 10-25% of cases and originates from
glandular cells in the cervical canal. Mixed carcinoma (adenosquamous carcinoma) exhibits features of both
aforementioned types. Rare types include small cell carcinoma, sarcoma, and clear cell carcinoma. Cervical
cancer can be cured if diagnosed and treated in its early stages. Recognizing symptoms and seeking medical
advice to address any issues is a critical step. Women should consult a doctor if they notice: Unusual bleeding
between periods, after menopause, or after sexual intercourse, increased or foul-smelling vaginal discharge,
symptoms such as the persistent back, leg, or pelvic pain, weight loss, fatigue, and loss of appetite, vaginal
discomfort, swelling of the legs (Nowicki I in., 2017).
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Figure 1. The table presents cervical cancer incidence data in women from 2015 to 2021. The results are illustrated in a chart based on

the National Cancer Registry.
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Figure 2. The graph includes data on the number of deaths of women in RSM in 2015-2021. The results were presented based on data

from the National Cancer Registry.
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Pathogenesis

Cervical cancer develops as a result of a prolonged process involving multistep cellular changes in the
cervix, primarily triggered by infection with human papillomavirus (HPV). HPV is a small DNA virus
consisting of a spherical genome, which is made of about 8000 base pairs surrounded by an
icosahedral viral capsid made of two proteins L1 and L2 (Robert Jach, Magda Dumin, i in., b.d.). HPV
infection is the leading risk factor for cervical cancer, and approximately 99% of cases are linked to
chronic infection with high-risk HPV strains, particularly types 16 and 18 (Burd, 2003).

HPV is mainly transmitted through sexual contact, and infections can be asymptomatic, often
resolving spontaneously due to immune system responses. In cases where the infection is not cleared,
chronic infection can occur, leading to cellular changes in the epithelial cells of the cervix. HPV
targets the epithelial cells of the cervical transformation zone, where squamous and glandular cells
meet. This zone is especially susceptible to HPV infection. High-risk HPV strains produce E6 and E7
oncoproteins, which disrupt normal cellular regulation by inactivating tumor suppressors proteins
like p53 and pRb (Revathidevi i in., 2021). This leads to disturbances in apoptosis (programmed cell
death) and uncontrolled cell proliferation. Chronic HPV infection can cause cellular changes leading
to cervical intraepithelial neoplasia (CIN). CIN is a continuous process of carcinogenesis that begins
with low-grade dysplasia and ends with invasive cancer. There are three grades:

CIN 1 (low-grade): mild dysplastic changes, often resolving on their own.
CIN 2 (moderate-grade): more significant changes that may progress to advanced dysplasia.

CIN 3 (high-grade): severe changes with a high risk of progressing to invasive cervical cancer if
untreated.

A critical step in the development of cervical cancer is the integration of HPV DNA into the host cell
genome. High-risk HPV types, such as 16 and 18, can incorporate their genetic material into cervical
cells. This leads to the persistent expression of oncoproteins E6 and E7, promoting genomic
instability and increasing susceptibility to mutations (Burd, 2003)

If untreated, high-grade neoplasia can progress to invasive cancer, a process that may take several
years. Squamous cell carcinoma is the most common form of cervical cancer (70-90% of cases),
originating from the squamous epithelial cells of the cervix. Adenocarcinoma, arising from glandular
cells, accounts for 10—25% of cases.

HPV is adept at evading the immune system, allowing persistent infection. Altered cervical cells
infected with HPV may go undetected by immune surveillance, enabling continued growth and
progression toward cancer.

Invasive cervical cancer occurs when cancer cells break through the basement membrane of the
epithelium and begin to invade surrounding tissues, such as the uterus, vagina, bladder, and regional
lymph nodes. Symptoms of invasive cancer include abnormal bleeding, pelvic pain, and urinary
problems.

Stages of clinical advancement

Cervical cancer typically progresses through several stages, which can be described as follows.
Precursors and Precancerous Changes:

Dysplasia: Early changes in the cervical cells that can be detected through a Pap smear or HPV
testing. Dysplasia is classified into different grades (low-grade, moderate-grade, and high-grade)
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based on the depth and extent of the changes (Piatek Szymon i in., b.d.).

Lichen Planus: Changes in the mucous membrane of the cervix that may result from viral infections
such as HPV.

Early Cancer:

Carcinoma in Situ: A stage where cancerous cells are confined to the upper layer of the cervical
mucosa and have not penetrated deeper tissues.

Invasive Cervical Cancer: Cancerous cells begin to invade beyond the basement membrane and
develop into deeper layers of the cervix. It can be classified into different stages depending on the
depth of invasion and spread to nearby structures (Pigtek Szymon i in., b.d.).

Advanced Cancer:

Stage Invasion and spread

| The cancer is confined to the cervix
1A microscopic invasion
B Visible invasion

1 the cancer extends to nearby structures such as the
lower part of the vagina and/or the surrounding
connective tissue but has not spread beyond the
pelvis

i The cancer spreads to the pelvic walls and/or the
lower part of the vagina. It may obstruct the
ureters and symptoms related to kidney function
v The cancer extends beyond the pelvis to distant
organs, such as the bladder, rectum, liver, or lungs
(Lepkai in., 2019) (Kozakiewicz, b.d.)

Table 1. The table shows the invasiveness of CC in relation to its stage.

At a given stage, we can identify clinical symptoms:

Symptoms Stage

May not present any symptoms and is Early
often detected through routine screening
Pain and Discomfort: pain in the lower Later

abdomen, pain during intercourse, or a
general feeling of discomfort.

Abnormal Bleeding: Bleeding between Later/advanced
menstrual periods, after intercourse, or
after menopause.

Discharge: Vaginal discharge that may
have an unpleasant odor and be bloody
or watery

Urinary and Bowel Issues: problems Advanced
with urination or bowel movements, as
well as swelling of the legs.
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Table 2. The table shows clinical symptoms at a given stage.

Risk Factors
Human Papaillomavirus

Based on scientific publications regarding cervical cancer (CC) in the Polish population, several main risk
factors associated with this disease can be identified (Andrzej i in., 2008). The most common of these is
infection with the human papillomavirus (HPV) (Stefanek & Durka, 2014). HPV belongs to the genus of
sexually transmitted papillomaviruses (Madry i in., 2009) . HPV can be categorized into low-risk or high-risk
strains depending on their oncogenic potential. Low-risk strains may be asymptomatic or cause genital warts,
while high-risk strains are oncogenic and can lead to dysplasia or cervical cancer. There are over 200 identified
HPV strains, with types 16 and 18 responsible for 70% of all cervical cancer cases (Olejnik Anita, b.d.). Type 16
accounts for 50% of squamous cell carcinomas and up to 60% of all cervical cancers, while type 18 causes
approximately 20% of cervical adenocarcinomas (Bebyn i in., 2022). After HPV infection, chronic
inflammation can occur, allowing the virus to persist in the body and gradually cause cellular changes in the
cervical epithelium, potentially leading to precancerous lesions (Bedell i in., 2020). These changes can include
cellular abnormalities, dysplasia, carcinoma in situ, and cancer. The virus can damage the DNA of cervical
epithelial cells by integrating its genetic material into the host cells. This damage can lead to uncontrolled cell
growth and cancer development (Bowden i in., 2023). Effective preventive measures, such as vaccination
against HPV and regular screening, are crucial for reducing the risk of cervical cancer and its progression.

Sex life

As we know, HPV is sexually transmitted, which is why sex life is the most important risk factor. Multiple
sexual partners and early onset of sexual activity are considered high-risk factors for developing CC due to the
sexually transmitted nature of HPV (Mak i in., 2004) . High sexual activity increases exposure to various HPV
types, including high-risk oncogenic strains. Each new sexual partner increases the risk of infection and
prolonged exposure, heightening the risk of inflammation (Baltzer i in., 2017). In addition, a partner who has
sexual intercourse with other partners, unprotected sexual intercourse, or polygamy are also among the risk
factors (Ngoma & Autier, 2019).

Hormonal Contraception

Steroidal contraceptive hormones, especially in the context of oral contraception, may influence the
development of cervical cancer, particularly when combined with human papillomavirus (HPV) infection. The
proposed mechanism suggests that these hormones may promote the integration of HPV DNA into the host
cell genome, which can increase the risk of carcinogenesis (Gadducci i in., 2020). Steroidal contraceptive
hormones may also promote the integration of HPV DNA into the host genome and may bind to specific HPV
DNA sequences in the transcriptional regulatory regions, thus increasing or inhibiting the transcription of
various genes and potentially modulating cell apoptosis (Webster i in., 2001) (Marks i in., 2011). Estrogen and
progesterone increase the level of apoptosis induced by HPV16 E2 and E7 proteins, and therefore, these
hormones may protect cells from malignant transformation (de Villiers, 2003). Epidemiological data indicate
that the use of hormonal contraception is associated with a 1.5 to 3.3 times higher relative risk of developing
cervical cancer. This increased risk may result from the interaction between hormones and the regulatory
sequences of the HPV virus, potentially affecting the expression of viral oncogenes. Additionally, hormones
may inhibit apoptosis (programmed cell death), which facilitates uncontrolled growth of HPV-infected cells
(Gadducci i in., 2020). Despite these potential mechanisms, it is important to understand that the risk
associated with oral contraception is relative and can be modulated by other factors, such as the duration of
contraceptive use, the presence of HPV infection, and other cervical cancer risks factors, such as smoking or
the immune status of the individual (Gadducci i in., 2020). Long-term use of oral contraceptives may correlate
with the risk of developing CC (Bovo i in., 2023). Taking contraceptive pills for more than 5 years may increase
the risk of cervical cancer development (Medard M & Ostrowska, 2007). The use of combined oral
contraceptives is associated with an increased risk of invasive cervical cancer. The relative risk for individuals
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currently using oral contraceptives increases with the duration of use: using them for 5 or more years is
associated with approximately a twofold increase in risk. The increased risk of cervical cancer associated with
the use of combined oral contraceptives decreases over time after discontinuation. Interestingly, in cases of
other types of cancer, contraception reduces the risk of their incidence (Gadducci i in., 2020).

Smoking

Smoking is associated with an increased risk of developing cervical cancer. Chemicals in cigarette smoke (Su i
in., 2018), can damage the DNA of cervical cells and increase susceptibility to HPV infection, especially among
long-term smokers (Bravi i in., 2014). The cervical mucus of smokers contains detectable amounts of cigarette
components and their metabolites, such as benzo[a]pyrene (BaP), nicotine, and nitrosamines derived from
nicotine, including 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (Fonseca-Moutinho, 2011). Regulation of
HPV genome amplification by BaP may increase the risk of viral DNA integration into the host genome, which
is a critical step in the development of cervical cancer. Long-term in vivo exposure to nicotine can lead to
sustained cell proliferation, inhibition of apoptosis, and stimulation of vascular endothelial growth factor,
resulting in increased microvessel density (Bravi i in., 2014). Quitting smoking was associated with a twofold
reduction in risk. Giving up the habit provides significant benefits in protecting against cancer (Roura i in.,
2014).

Education and knowledge

Individuals with low educational attainment may have limited knowledge about CC, its risk factors, and the
importance of screening tests (Pastawska et al., 2014). They may be less aware of the need for Pap smears or
HPV testing and may be less likely to utilize healthcare services or have difficulty accessing medical care
(Klapa, n.d.). Low education levels can lead to risky health behaviors, such as an unhealthy diet or improper
sexual practices. Another risk factor is the low vaccination rate against HPV in Poland (Wysocki et al., 2012).
According to the Ministry of Health, 35,932 boys and girls were vaccinated in 2021, and this number increased
to 57,830 in 2022 (Bulletins, reports, epidemiological information, n.d.). Despite the availability of vaccines,
low public awareness, concerns about vaccine safety, and distrust of vaccination programs contribute to low
vaccination rates, which increases the risk of infection.

Preventive Measures in Poland

In Poland, various preventive measures are in place to reduce the incidence of cervical cancer. These include
both vaccination programs against the human papillomavirus (HPV) and screening tests such as Pap smears or
HPV tests.

Vaccination Programs

On June 1, 2023, the Ministry of Health introduced a nationwide HPV vaccination program that complements
the free vaccination program for children and adolescents (Szczepionka przeciw HPV, b.d.). This program
targets both girls and boys aged 9-15 and provides two free doses of the vaccine. Currently, three types of
vaccines are available on the market. Cervarix: a bivalent vaccine targeting HPV types 16 and 18. Gardasil: a
quadrivalent vaccine targeting HPV types 6, 11, 16, and 18.Gardasil 9: a nine-valent vaccine targeting HPV
types 6, 11, 16, 18, 31, 33, 45, 52, and 58. (Szczepionka przeciw HPV, b.d.) All three vaccines are administered
to prevent precancerous lesions of the genital organs and rectum (Trojanczyk, 2012) Promotional and
educational activities are conducted to increase public awareness about the benefits of vaccination and the
importance of protecting against cervical cancer.

Screening Tests

In Poland, several screening programs are available for the early detection of HPV (human
papillomavirus) and cervical cancer. The main tests include cytology (Pap smear) and HPV testing.
Cytology (Pap test or cytological smear) detecting precancerous changes and early forms of cervical
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cancer. The test involves collecting a sample of cells from the surface of the cervix and examining
them microscopically (Tuchowska i in., 2013). It allows the detection of abnormal cells that may
indicate precancerous or cancerous changes. It is a rapid test available in pharmacies for patients to
do themselves. It is recommended that women aged 25-59 have a cytological test every 3 years
(Meggiolaro i in., 2016) . This test is part of the National Cancer Control Program and is available free
of charge within the healthcare system.

HPV Test (test for human papillomavirus) detecting HPV infection can lead to the development of
cervical cancer. The test involves collecting a sample from the cervix and testing for high-risk types of
HPV (e.g., HPV 16, HPV 18), while in men, the sample is taken from the penis or urethra (Urologia
Polska 2008/61/Supl. 1 - Diagnostyka zakazen wirusem brodawczaka ludzkiego (HPV) skoéry i
blony sluzowej narzqdéw plciowych meskich, b.d.). It is a rapid test available in pharmacies for
patients to do themselves. It should be noted that self-performance may reduce the sensitivity of the
test, therefore it is recommended to use higher sensitivity tests for this type of trial (Nowak-Markwitz
& Spaczynski, 2015). It was noted that the independent performance of the HPV test resulted in the
screening of women who had never performed it before (Gravitt i in., 2011) HPV infection does not
always lead to cancer, but its presence increases the risk of developing it. In some countries, the HPV
test replaces cytology as a screening method for women over 30 (Janiszewska i in., 2015). In Poland,
cytology is still more common, and the HPV test is often used as a follow-up for unclear cytology
results. This test is available in Poland, but it is not covered by insurance. It can be performed
privately.

Colposcopy is a supplementary test after abnormal cytology or HPV test results. Colposcopy involves
examining the cervix with a colposcope, a specialized microscope that allows a detailed inspection of
the cervical surface and the detection of any abnormalities. This is not a routine test and is usually
done after abnormal cytology or HPV test results. It is available in Poland within the healthcare
system as a follow-up test (Burness i in., 2020)

Cervical Biopsy confirming the diagnosis of cervical cancer or precancerous changes. A tissue sample
is taken from the cervix during a biopsy for further histopathological examination. This invasive test
confirms a diagnosis after abnormal results from other tests A biopsy is performed in Poland as part
of the diagnostic process following abnormal test results (Janiszewska i in., 2015)

Public health organizations, foundations, medical facilities, and the media run educational and
informational campaigns about cervical cancer, its risk factors, preventive methods, and available
treatment options. These efforts aim to increase public awareness about the importance of regular
screenings and HPV vaccinations. Additionally, psychosocial support programs are available for
women affected by cervical cancer and their families, offering emotional support, psychological
counseling, and information about treatment options.

Education and Awareness
Public education and the availability of vaccination and screening programs are crucial for effective
prevention (Nowakowski i in., 2013). Efforts include raising awareness about the importance of

regular screenings and the benefits of vaccination against HPV. Support programs offer emotional
and psychological support to affected women and their families (Pacewicz i in., 2012).
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Future Prospects

The future of combating cervical cancer in Poland relies on the effective implementation and
promotion of preventive strategies, the development of modern diagnostic and therapeutic methods,
and further scientific research on HPV infection mechanisms and cervical cancer development
(Magiera i in., 2024). Implementing integrated healthcare and public education programs can
significantly reduce the burden of cervical cancer on Polish society.

Conclusion

Analyzing risk factors and preventive strategies in the context of cervical cancer in Poland is crucial
for effectively managing this disease. Implementing effective vaccination programs (Pruski i in.,
2023), conducting regular screenings, and educating the public are key to reducing the incidence and
mortality associated with cervical cancer (Basta i in., 2019). Continuous scientific research and
monitoring the effectiveness of preventive measures are necessary to continually improve strategies
for combating this disease. Cervical cancer remains a significant health problem in Poland, and
further efforts are needed to improve access to preventive programs, educate the public, and ensure
equal access to modern diagnostic and therapeutic methods to reduce the occurrence and impact of
this disease in the Polish population.
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