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Abstract

Human papillomavirus (HPV) is the most common sexually transmitted infection, affecting
approximately four out of five sexually active individuals at some point in their lives. While
papillomaviruses generally cause benign tumours, they can sometimes lead to malignant tu-
mours. This study aimed to 1dentify and quantify the different types of HPV present in Alba-
nian women. A cohort study was conducted with 124 women, aged 19 to 58 years, who pre-
sented with abnormal squamous epithelial cells. The HPV QUANT-21 Quantitative real-
time PCR kit® was employed to 1dentify and quantify both low-risk HPV types (HPV 6, 11,
44) and high or probable high-risk HPV types (HPV 16, 18, 26, 31, 33, 35, 39, 45, 51, 52,
53, 56, 58, 59, 66, 68, 73, 82). Out of 123 samples analysed, 104 were positive for at least one
HPV genotype, resulting in an overall infection frequency of 84.6%. Among these positive
cases, the most commonly detected types were HPV 6 (a low-risk type) and HPV 31 and
HPV 52 (both high-risk types). The age group with the highest number of positive cases was
the 29-38 years old group, with 59 women testing positive (47.9%). Single HPV infections
were observed in 48.19% of the cases, while multiple infections were noted as follows: double
ifections in 39.49% of cases, triple infections in 10.15%, quadruple infections in 5.8%, and
fivefold infection in 1.9% of cases. There has been a noticeable increase in the incidence of
HPV infection among Albanian women over the years. This rise 1s likely due to increased
awareness and routine check-ups leading to more frequent testing and identification of infec-
tions. Although our method identifies only 21 types of HPV—fewer than some other meth-
ods—it 1s both quick and accurate, providing valuable insights into HPV prevalence and types.

Keywords: HPV (Human papillomavirus), low risk HPV types (LR HPV), high risk types
(HR HPV), single HPV infection, multiple HPV infection.
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1. Introduction

In Albania approximately 1.2 million women aged 15 years and older are at risk for cervical
cancer). Each year, around 133 new cases of cervical cancer are diagnosedresulting in 77
deaths. Cervical cancer is the second most common cancer among women and the sixth lead-
ing cause of cancer-related deaths for women aged 15 to 44 years in Albania (Bruni et al,
2023).

Persistent infection with high-risk human papillomavirus (HPV) especially types 16 and

18, causes about 99.7% of cervical cancer cases (Okunade 2020). Despite the availability of
effective vaccines, HPV infection remains a significant public health challenge, especially
among unvaccinated women. HPV types are classified based on their risk association with
cervical cancer. (Munioz et al., 2003). High-risk types: 15 HPV types (directly linked to cervical
cancer):16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and 82, Probable high-risk types:
3 HPV types:26, 53, and 66; Low-risk types (associated with genital warts): 12 HPV types (6,
11, 40, 42, 43, 44, 54, 61, 70, 72, 81, CP6108)
Globally HPV-16 and HPV-18 cause 70% of I cervical cancers, with slightly higher prevalence
in developed regions (72-77%) compared to less developed areas (65-72%). The next six most
common HPV types: 31, 33, 85, 45, 52, and 58, account for an additional 20% of cases
(Clifford et al., 2006).

The Furopean Union has authorized three HPV vaccines: by: 1.Gardasil, against HPV
types 16 and 18 (leading causes of cervical cancer), and types 6 and 11 (causing genital warts
and recurrent respiratory papillomatosis,RRP); 2.Cervarix, targets HPV types 16 and 18;
3.Gardasil 9 provides broader coverage against HPV types 6, 11, 16, and 18, and five addi-
tional types (31, 33, 45, 52, and 58) (Public Health European Commission. Vaccination).

Gardasil and Cervarix vaccines are up to 90% effective in preventing HPV16/18 infections

or related diseases in women over the age of 25. Cervarix, in particular, also shows 70% effi-
cacy against HPV- 31 and HPV-45 in older women.
However, despite their effectiveness, global HPV vaccination uptake remains alarmingly low,
with less than 2% of females aged 9-45 years receiving the vaccine. This rate 1s even more
concerning in countries where the incidence of cervical cancer 1s highest, as vaccination pro-
grams are often non-existent (Harper & DeMars 2017). This disparity is even more pro-
nounced in countries like Albania, where cervical cancer incidence is high, but vaccination
programs are still developing. In 2023, Albania launched a implemented a national HPV
vaccination program targeting girls aged 13 years (Institute of Public Health, Albania). While
this mitiative represents a significant step forward many women over the target age remain
unvaccinated, leaving them vulnerable to HPV infection and related diseases.

This study focuses on unvaccinated women in Albanai, aiming to assess the prevalence of
high - risk HPV types, identify barriers to vaccination, and evaluate awareness levels regarding
HPYV and cervical cancer prevention. The novelty of this research lies in its focus on unvac-
cinated adult women - a demographic often overlooked in national vaccination strategies.
Given the increasing number of HPV genotypes identified, PCR sequencing techniques could
be particularly valuable in research settings. These advanced methods are crucial, as they en-
sure a broad spectrum of HPV types are detected and identified, reducing the risk of under-
estimating the involvement of certain HPV types in various lesions (Fontaine et al., 2007).

By highlighting the prevalence of HPV in this population, the study provides crucial in-
sights that could inform catch-up vaccination programs and shape public health policies aimed
at reducing cervical cancer rates among older, at-risk women.


https://health.ec.europa.eu/vaccination_en

Prevalence of HPV genotypes in unvaccinated women in Albania: A public health insight.113

2. Materials and Methods

A cohort study enrolled 124 unvaccinated women, aged 19-58, between October 2022 and
August 2023. These women presented to "GeniusLab" in Tirana with abnormal squamous
epithelial cells, as identified by their gynaecologists. Cervical samples were collected from
each participant based on the medical recommendations. Swab samples were stored at tem-
peratures between 2 and 4°C and were analyzed in the laboratory within 24 hours to ensure
sample integrity.

HPV DNA extraction was conducted using a commercial Genomic Column DNA Ex-
press kit (Sacace Biotechnologies, Italy) following the manufacturer’s guidelines. For the spe-
cific identification and quantification of HPV types, the HPV QUANT-21 Quantitative Real-
Time PCR kit® (Sacace Biotechnologies, Italy) was used. This kit employs real-time amplifi-
cation of HPV DNA through polymerase chain reaction (PCR) and nucleic acid hybridization
techniques. The analysis differentiated between low-risk types (HPV 6, 11, 44) and high- or
probable high-risk types (HPV 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68,
73, 82). For the detection and quantification of nucleic acid sequences, the ABI 7500 Real-
Time PCR system (Applied Biosystems) was employed.

Statistical analysis was carried out using IBM® SPSS® Statistics (Statistical Package for
Social Sciences) version 20 for Windows. To assess significant differences between groups,
both the chi-square test and Pearson correlation test were applied. A p-value of less than 0.05
was considered statistically significant, ensuring the rigor of the findings.

“Genius lab” 1s accredited to perform laboratory analyzes in accordance with S SH
ISO/TEC 15189:2012 "Medical Laboratories - Requirements for this and Competence'. Since
the laboratory performs routine tests for HPV genotyping, there is no need to obtain informed
consent from participants. Prior to any data collection, the laboratory requested a written
confirmation report confirming that all personal data will be anonymized, and participants
will be assigned unique identification codes to protect their privacy. Only de-identified data
will be used 1n analyses and publications. The research protocol, including all data collection
tools and participant materials, has undergone rigorous review to ensure compliance with
national and international ethical standards.

Detecting human papillomavirus (HPV) is crucial for preventing and managing cervical
cancer and other HPV-related diseases. The choice of detection method depends on sensi-
tivity, specificity, cost, and the clinical context. Here’s a comparison of the most used HPV
detection methods:

PCR (Polymerase Chain Reaction), with Highly Sensitive and Specific. PCR can detect
low levels of HPV DNA, even in asymptomatic patients or early infections.

Cytology (Pap Smear) has lower sensitivity compared to HPV DNA tests, especially for
detecting precancerous lesions. More operator-dependent, with higher chances of false nega-
tives

Next-Generation Sequencing (NGS) - High-Resolution Analysis. It’s more expensive and
time-consuming than PCR. Not routinely used for clinical diagnosis due to cost but valuable
for research purposes.

3. Results

The study included 123 unvaccinated women, aged between 19 and 58 years, with abnormal
squamous epithelial cells. The mean age of the participants was 33.93 years, with a standard
deviation of 9.04 years. Out of the total samples collected, 104 women tested positive for at
least one HPV genotype, resulting in an overall HPV frequency of 84.6%.
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Table 1 illustrates the distribution of HPV-positive cases according to the different age

groups of the women, which were divided into four categories with 10-year intervals (19-28
years, 29-38 years, 39-48 years, and 49-58 years). Among these, women in the 29-38 years age
group exhibited the highest overall HPV positivity, with a rate of 91.5%.
To further explore the relationship between age and HPV infection, we applied the Pearson
correlation test to assess whether there was a linear relationship between the two variables.
The test yielded a p-value of 0.01, indicating a statistically significant correlation between age
and the presence of HPV infection. This suggests that as age changes, the likelihood of con-
tracting HPV may also shift in a meaningful way, underscoring the importance of targeted
screening and prevention strategies in specific age groups.

Table 1. Frequency of HPV-positive cases according to age groups

Age groups n (%) HPYV positive (%) )
19-28 32 (20) 25 (78.0) 0.01°
20-38 59 (47.9) 54 O1.5) (x2=11.356)
39-18 21 (17.0) 19 (90.5)

19-38 119 6 (54)
Total 123 (100) 104 81.6)
<001

The distribution of HPV types 1s presented in Figure 1. Of the 21 HPV types targeted in
this study, 19 were identified across the sample, with HPV 26 and HPV 383 notably absent
from all samples analyzed. The most prevalent high-risk HPV types detected were HPV 31
and HPV 52, both appearing in 19.2% of cases, followed closely by HPV 18, which was found
m 13.5% of cases. These high-risk types are particularly significant due to their strong associ-
ation with cervical cancer and other malignancies.

In contrast, among the low-risk HPV types, HPV 6 was the most frequently identified,
appearing in 31.7% of the sample, while HPV 44 was detected in 15.3%. Low-risk types like
these are commonly linked to benign conditions, such as genital warts, rather than cancer.
The variation in HPV type prevalence emphasizes the importance of comprehensive screen-
g, as different HPV types can lead to a range of health outcomes, from benign lesions to
SETIoUs cancers.
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Figure 1. Distribution of identified HPV Types

One of the advantages of this technique is its ability to detect both single infections (with
one HPV type) and multiple infections (with two or more HPV types). Among the 104
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women who tested positive for HPV, 50 (48.1%) had single infections, while 54 (51.9%) had
multiple infections. Of the multiple infections, 41 (39.49%) had double infections, 5 (4.8%)
had triple infections, 6 (5.8%) had quadruple infections, and 2 (1.9%) had quintuple infec-
tions. Table 2 illustrates the distribution of single and multiple infections by age group.
We applied the Pearson correlation test to assess the linear relationship between age and the
presence of single or multiple HPV infections. The test yielded a p-value of 0.209, indicating
no statistically significant correlation between age and the presence of single or multiple HPV
infections at the 0.05 significance level. Further studies with larger sample sizes may be needed
to explore this potential association more thoroughly. Among double infections, the combi-
nations of HPV 52 and HPV 53 (in five cases) and HPV 31 and HPV 6 (in four cases) were
the most common. Additionally, the prevalence of multiple infections suggests a complex
mteraction between different HPV types, which may influence the progression and clinical
outcomes of HPV-related diseases.

Table 2. Frequency of single and multiple HPV infections according to age groups.

Age groups Single Multiple infections N (%)
infection Double Triple Quadruple Fivefold
n (%) infection infection infection infection
n (%) n (%) n (%) n (%)
19 - 28 13 (52.0) 12 (48.0)
8 (32.0) | 0 (0.0) 3(12.0) | 1 (4.0)
29 - 33 24 (44.4) 30 (55.6)
24 (44.4) | 3 (5.6) | 2(3.7) | 1(1.9)
39 - 43 12 (63.9) 7 (36.8)
5(26.9) | 1(5.9) 1(5.3) | 0 (0.0)
49 - 58 1 (16.7) 5 (83.9)
4(66.6) | 1(6.7) 0 (0.0 | 0(0.0)
Total 50 (48.1) 54 (51.9)
41 (39.4) | 5 (4.8) | 6 (5.8) | 2 (1.9)

Table 3 illustrates the distribution of HPV types in single versus multiple infections. In
single infections, the most common LR HPV type 1s HPV 6, which accounts for 349% of cases,
while the most common HR HPV type is HPV 31, representing 20%. In multiple infections,
the most common LR HPV type remains HPV 6, with a prevalence of 29.6%, whereas HPV
52 emerges as the most common HR HPV type, occurring in 27.8% of cases. Notably, HR
HPV types HPV 52 (p < 0.05) and HPV 53 (p < 0.001) are significantly more frequent in
multiple HPV infections compared to single HPV infections.

Table 3. Distribution of HPV types in single and multiple infections.

HPV Types Single HPV Multiple HPV p-Value
infection infection
n (%) n (%)
HPV 6 17 (34.0) 16 (29.6) 0.632
HPV 11 0 (0.0) 1(1.9 0.334
HPV 44 5 (10.0) 11 (20.4) 0.143
HPV 16 1 (2.0) 3 (5.6) 0.346
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HPV Types Single HPV Multiple HPV p-Value
infection infection
n (%) n (%)

HPV 18 5 (10.0) 9 (16.7) 0.32
HPV 31 10 (20.0) 10 (18.5) 0.848
HPV 35 4 (8.0) 6 (11.1) 0.591
HPV 39 0 (0.0) 3 (5.6) 0.091
HPV 45 1 (2.0) 3 (5.6) 0.346
HPV 51 1 (2.0) 2(3.7) 0.604
HPV 52 5 (10.0) 15 (27.8) 0.013*
HPV 53 0(0.0) 12 (22.2) 0.0***
HPV 56 0 (0.0) 2 (3.7) 0.169
HPV 58 0(0.0) 2 (3.7) 0.169
HPV 59 0 (0.0) 1 (1.9) 0.334
HPV 66 0 (0.0) 2 (8.7) 0.169
HPV 68 1 (2.0) 2 (8.7) 0.604
HPV 82 0 (0.0) 2 (8.7) 0.604
" p<0.05; " * p<0.001

High-risk (HR) HPV infections, either alone or mixed with low-risk (LR) HPV types, were
detected in 81 samples (77.9%). Of these, 28 samples had a single HPV infection, while 53
samples had multiple HPV infections. Low-risk (LR) HPV infections, detected only in the
absence of HR HPV types, were found in 23 samples (22.19%), with 22 samples having a single
HPV infection and only one sample having multiple HPV infections. Figure 2 illustrates the
frequencies of LR and HR HPV infections according to age groups. The age groups of 29-38
years and 39-48 years exhibited the highest percentages of LR HPV and HR HPV infections,

respectively.
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Figure 2. Frequencies of LR HPV and HR HPV infections according to age groups.
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4. Discussion

This study aimed to identify HPV infection in a population of unvaccinated women with ab-
normal squamous epithelial cells. This was achieved using a molecular biology technique that
can detect 21 types of HPV, including both single and multiple infections, with high speed
and accuracy.

Globally, the prevalence of HPV infection in women 1s approximately 53.72%. However,
this rate 1s notably higher in patients with abnormal cervical cells compared to those with
normal cervical cells, and it varies in smaller sample sizes (fewer than 500 participants) (Zhou
et al., 2024). In Albania, various studies have yielded different results due to differences in
techniques, sample sizes, and clinical statuses. For mnstance, the prevalence of HPV infection
among women undergoing routine control has been reported as 15.19%, while it 1s 43.99% in
those recommended for Pap tests, and as high as 71.79% in women with abnormal squamous
epithelial cells (Filipi et al,, 2010; Kone et al., 2017; Bakiri 2014). In contrast, European stud-
les have reported HPV prevalence rates ranging from 709% to 83.3% (Kjer et al, 2014;
Dabeski et al., 2019).

The prevalence of HPV infection 1s particularly high among women aged 29-38 years, at
91.5%. Other studies in Albania have shown that HPV prevalence is highest in the 20-29 years
age group (71-86.36%), followed by the 30-39 years age group (69-77.63%) (Bakiri 2014 Filipi
et al., 2010). Additionally, a study of Albanian women recommended for Pap tests found that
the prevalence was highest in the 25-3)5 years age group, at 43.6% (Kone et al., 2017). These
findings are consistent with studies conducted in Europe, which also report high HPV preva-
lence in the 30-33 years age group (Pirna et al., 2023) or among women under 41 years of age
(Muresu et al., 2022)

The high HPV infection rates observed in the 29-38 years age group, and to a lesser extent
in the 39-49 years age group, correspond with the incidence rates of cervical cancer in Europe,
where the highest incidence is observed in women aged 40-44 years (Bruni er al., 2023). This
alignment underscores the significance of age in HPV infection rates and its potential impact
on cervical cancer incidence.

There are several factors related to the high prevalence of HPV infection in this age group
i our study, such as younger age at first intercourse, higher number of past and recent sex
partners, history of sexually transmitted infections (ST1Is), and other factors related to sexual
activity (de Sanjosé et al., 2018).

Some studies indicate that use of vaccine in older women, can protect against HPV infec-
tion and consequently from the related diseases (Suk et al, 2022; Thompson et al., 2021).
US Food and Drug Administration (FDA) had expanded in 2018 the approved age range for
the use of the 9-valent HPV vaccine to ages 27 to 45 years in women (Merck 2018). All
women, especially the age group where the prevalence of HPV infection 1s higher, have the
possibility of vaccination by preventing or reducing related diseases.

The distribution of HPV types and their prevalence depends on the geographical distri-
bution, the characteristics of the sample taken in the study, and heterogeneity of the methods
used in the laboratory. HPV 52 (19.2%) and HPV 31 (19.2%) types, which are the most com-
mon high risk HPV types identified in our study, are the 7 most widespread in the world and
rate from 1.5% (normal cytology) to 14.2% (cervical cancer) and from 1.29 (normal cytology)
to 10.4% (high grade lesions), respectively (Bruni ef al., 2023). HPV 31 and HPV 52 types,
together with others are the five most common in Europe (Muresu et al., 2022; Aleksioska-
Papestiev et al., 2018; Nikolic et al., 2024). Other studies done in Albania, revealed that HPV
16 (11.7%; 21.05%; 40.98%) was the most common high risk HPV type (Bakiri 2014; Nall-
bani et al., 2018; Filipi et al., 2010).



118 Bakiri et al / J. Biol. Stud. 8(1): 111-121 (2025)

HPV infections were detected in 23 (22.1%) of the 104 HPV-positive individuals as low-
risk (LR HPV) and in 81 (77.99%) as high-risk (HR HPV). One reason for the higher rate of
HR HPV infections could be that none of the women in the study were vaccinated. The HPV
vaccine is known to be highly effective in preventing HR HPV infections (Li et al., 2023).

Single HPV infections were found in 48.1% of cases, with the highest rates of infection
(63.29%) i the 39-48 age group. On the other hand, multiple HPV infections occurred in
51.9% of cases, with the highest rates (83.3%) in the 49-58 age group. This increase in multiple
mfections among older women may be due to decreased immunity and changes in hormone
levels (Lasche er al,, 2022). However, there was no statistically significant difference between
age groups in terms of single versus multiple infections.

Compared to similar studies, the prevalence of single HPV infections in this study was
higher than in a study conducted on Albanian women, where it was 39.47%. The prevalence
of multiple infections was lower than the 60.53% found in the same Albanian study (Bakiri
2014). Across Europe, varying results for single and multiple HPV infections have been re-
ported. In Italy, for instance, single infections accounted for 77.52% of cases, while multiple
infections made up 22.48% (Pisani & Cenci 2024). In Serbia, single and multiple infections
were found in 54.4% and 45.6% of cases, respectively (Kovacevic eral., 2021). Similar patterns
were observed in Greece, with minor differences in the proportions of single and multiple
infections (Kafasi et al, 2024).

The high percentage of multiple infections in this study was expected, as the women in-
cluded had abnormal squamous vaginal epithelium. Literature suggests that multiple HPV
infections are often associated with greater degrees of cervical abnormalities (Su et al., 2024).

The discussion highlights the relationship between vaccination status, age, immune func-
tion, and the type of HPV infection (single or multiple), emphasizing the importance of un-
derstanding these factors in managing HPV-related diseases.

In 2023, the HPV vaccine was included in the vaccination calendar for Albanian girls aged
13 years (Institute of Public Health, Albania). Data on HPV infection distribution and types
prevalent in the population would help in tailoring vaccination strategies. The Gardasil 9 vac-
cine, which protects against nine types of HPV (HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58), 1s
particularly relevant because these types represent 94.2% of the infections observed i the
study. This data suggests that using the Gardasil 9 vaccine would likely be the most effective
option for preventing HPV-related conditions in Albanian women.

One limitation of this study 1s the relatively small sample size, which may limit the gener-
alizability of the findings to larger or more diverse populations. With a smaller sample, the
statistical power to detect subtle differences between groups may be reduced, increasing the
risk of Type II errors (false negatives). This could mean that associations between HPV types
and clinical outcomes might be underestimated. The detection method used in this study may
not identify all HPV types, as it primarily targets high-risk genotypes such as HPV 16 and 18.
the overall prevalence of HPV infection may be underestimated, and the diversity of HPV
types involved in the study population may not be fully captured. This limitation arises from
the use of primers specific to high-risk strains, potentially overlooking low-risk or rare HPV
types that could still contribute to disease progression.

Future research could incorporate broader-spectrum assays or next-generation sequenc-
g to improve HPV type coverage and provide a more comprehensive understanding of
HPV diversity.

By addressing gaps in vaccination coverage and identifying key risk factors among unvac-
cinated women, this study aims to support expanded vaccination efforts and strengthen cervi-
cal cancer prevention strategies in Albania. Since HPV 16 and 18 are predominant, policy-
makers could prioritize vaccination against these types. This could lead to targeted national
vaccination programs for adolescents, reducing the future burden of cervical cancer. The data
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could justify public health campaigns aimed at increasing vaccine acceptance, addressing hes-
itancy, and advocating for free or subsidized vaccines, particularly in rural areas

By integrating HPV findings into public health policy, Albania can enhance cervical can-
cer prevention, improve screening effectiveness, and reduce health disparities. This evidence-
based approach will ultimately decrease HPV-related morbidity and mortality, aligning Alba-
nia with global efforts to eliminate cervical cancer as a public health threat.
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