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ABSTRACT

Aim To investigate the prevalence of cervical cytology abnormalities over a five-year period and examine its
correlation with patients’ age and presence/absence of HPV infection.

Methods Pap findings of 614 women with documented cervical abnormalities and Pap findings of HPV-pos-
itive women (regardless of whether the Pap test showed an intraepithelial abnormality) were included in this
study.

Results The majority of women included in the study were aged 30-39 years, 224 (36.5%). The most com-
mon abnormalities included atypical squamous cells-ASC, 291(47.4%) and low-grade squamous intraepi-
thelial lesions (LSIL), 93 (15.1%). Out of 614 women, 270 (43.9%) were positive for HPV. HR HPV posi-
tivity was found in 256 (41.7%). The proportion of HPV infection positivity decreases with age, especially
in two oldest age groups (>60) (p=0.03). A higher ratio of Pap smear abnormalities in the group of patients
>40 years of age was found (p=0.02). The youngest age group (<20 years) showed no other lesions than
ASC, while women <40 had no squamous cell carcinoma (SCC) on Pap smear (p<0.01). Out of 256 HR
HPV- positive women, 108 (42.2%) showed Pap abnormalitiecs. HR HPV-positive women more commonly
had high-grade squamous intraepithelial lesions (HSIL), but without statistical significance (p>0.05).
Conclusion The results obtained contribute to the knowledge about HPV prevalence and the prevalence of
squamous cell abnormalities and confirm the necessity for further implementation of HPV vaccination and

organized cervical cancer screening program at the national level.
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INTRODUCTION

According to available data, there are approximately 58,219
new cases of cervical cancer and 26,950 related deaths annual-
ly in Europe (1). Cervical cancer is the 6™ most frequent cancer
among women in Bosnia and Herzegovina (B&H) and the 2™
most frequent cancer among women between 15 and 44 years
of age (2). Its prevention is possible by early detection and
treatment of precancerous cervical lesions. The most common
cervical cancer screening test globally is still the Papanicolaou
(Pap) test together with colposcopy (3) and Human papilloma-
virus (HPV) testing, particularly in wealthy nations (4). Glob-
ally, the most widely used method for cervical cancer screen-
ing remains the Papanicolaou (Pap) test, commonly conducted
in conjunction with colposcopy and Human papilloma virus
(HPV) testing, particularly in high-income countries (4).
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Although some advances in HPV vaccination and screening
programs in B&H have been noticed, especially at the cantonal
level, there is still a lack of complete national cervical can-
cer screening programs (5). In Southern Europe, about 3.8%
of women in the general population are estimated to harbour
cervical HPV-16/18 infection at a given time, which is consid-
ered to be responsible for 68.0% of invasive cervical cancers;
however, data are not yet available on the HPV burden in the
general population of our country (2). Implementation of the
HPV Immunization Program in the Federation of Bosnia and
Herzegovina began first in Canton Sarajevo in late 2022, with
the aim of introducing mandatory vaccination (6).

The lack of complete data is also affected by the fact that a
substantial portion of Pap smears is evaluated at private gynae-
cological clinics. The distribution of patients between private
and public gynaecology clinics is unpredictable, along with the
absence of a centralized database (5).

The aim of this study was to investigate the prevalence of cer-
vical cytology abnormalities at our institution over a five-year
period and to correlate it with patients’ age and presence/ab-
sence of HPV infection, for patients who were tested.
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PATIENTS AND METHODS

Patients and study design

For this retrospective study, the database of the Department of
Pathology, School of Medicine of the University of Sarajevo
was searched for five years (2020-2024), and data were ex-
tracted on the total number of cervical Pap smears per year. In
the period 2020-2024, a total number of 17.367 cervical smears
were examined at our institution. The samples were obtained
exclusively from patients attending 10 private gynaecological
clinics, all situated within the Federation of B&H.

All women with documented Pap smear positive for cervical
abnormalities and HPV-positive women (low-risk and/or high-
risk HPV), regardless of whether the Pap test showed an in-
traepithelial abnormality, were included in this study. The age
at the time of diagnosis was calculated for each patient accord-
ing to medical records. The mean age, minimum, and maxi-
mum values were calculated. For further analytical purposes,
the patients were categorized into age groups: younger than
20, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80-89. Where
statistically appropriate, a dichotomous classification (<40 vs.
>40 years) was also applied.

The data about HPV positivity (low or high risk) were extract-
ed from the patients’ referral. Some patients already had re-
corded data on HPV testing, while some were offered HPV
testing based on cytological findings, so we obtained data on
HPV positivity at repeated examinations. In the case of repeat-
ed Pap tests of the same patient, which showed deviations from
the first finding, the finding with the most severe type of cervi-
cal epithelial lesion was included in the study.

Methods

Cervical smears were stained with Pap stain following the
standardized procedure. The pap tests were interpreted by ex-
perienced pathologists and reported according to the Bethesda
System classification of 2014 (7), and divided into the fol-
lowing categories: negative for intraepithelial lesion or ma-
lignancy (NILM), atypical squamous cells (ASC) including
atypical squamous cells of undetermined significance (AS-
CUS) and ASC cannot exclude high-grade intraepithelial le-
sion (ASC-H), low-grade intraepithelial lesion (LSIL/CIN I),
high-grade squamous intraepithelial lesion (HSIL) including
moderate and severe dysplasia-cervical intraepithelial neopla-
sia /CIN2, CIN3/ and carcinoma in situ (CIS), squamous cell
carcinoma (SCC), atypical glandular cells of undetermined
significance (AGUS), and adenocarcinoma (ADC).

Samples of the cervical smear for HPV testing were taken
during routine gynaecological examinations and tested for low-
risk HPV (6, 11, 42, 43 and 44) and/or high-risk HPV types (16,
18,31, 33, 34, 35, 39,45, 51, 52, 56, 58, 59, 66, 68, and 70) (8).

Statistical analysis

Data were analysed according to type using the %2 test and
Spearman’s correlation test, where appropriate. Statistical sig-
nificance was observed for p<0.05.

RESULTS

PAP findings of 614 women with documented Pap smear results
positive for cervical abnormalities and Pap findings of HPV-pos-
itive women (regardless of whether the Pap test showed an in-
traepithelial abnormality), were included in the study.
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The mean age of the patients included in the study was
38.34+12.11 years (median age of 36 years), with the majority
of patients under the age of 40, 384 (62.5%). The youngest
patient was 19, and the oldest was 89. The largest proportion of
women, 224 (36.5%), were aged 30-39. The smallest percent-
age comprised the group <20 and >80 years of age with three
(0.5%) each, respectively.

Out of a total of 614 women included in the study, PAP find-
ings of 437 (72.1%) women showed the presence of cervical
epithelial abnormalities, while 177 (28.8%) women were neg-
ative for intraepithelial lesion or malignancy (NILM). When
compared to the total number of Pap smears screened for cer-
vical abnormalities, it presented 2.56% of cervical epithelial
abnormalities in five years.

When analysed by a number of presented Pap abnormalities
per year, a statistically significant decrease in the presence of
cervical abnormalities in the observed period was noted (from
2020-2024) (p<0.01) (Table 1).

Table 1. Frequency of cervical abnormalities on Pap smear over
a S5-year period

No (%) of women in the period

PAP finding Total
2020 2021 2022 2023 2024

29 20 53 15 60 177

NILM (184) (17.9) (445) (23.1) (37.5) (28.8)

. 129 92 66 50 100 437

Positive forIEA ¢/ 6 (92 1) (555) (76.9) (62.5) (71.2)

Toal 158 112 119 65 160 614

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

NILM, Negative for Intraepithelial Lesion or Malignancy; IEA,
intraepithelial abnormalities

The most common abnormalities included ASC (47.4%), fol-
lowed by low-grade intraepithelial lesions (LSIL) with 15.1%
of cases. HSIL lesions (including CIN II and CIN III) encom-
passed 6.8% of cases. Of the HSIL lesions, CIN III was defined
in 3.4%, CIN II in 2.3% of patients, and 1.1% of patients had
the HSIL label without further defining the subtype. For further
easier data manipulation, we have grouped all these three cat-
egories as HSIL (6.8%). The least common lesions were SCC
with 1.0% and AGUS with 0.8% of cases.

A total of 285 (out of 614; 46.4%), data about HPV testing
were available. Out of 614 women, 270 (43.9%) were positive
for HPV. HR HPV positivity was found in 256 (41.7%) while
LR HPV positivity without HR HPV positivity was found in 14
(2.3%) patients. HR HPV-positive women were mostly young-
er than 40 years of age, 181 (70.7%).

The youngest HPV-positive woman was 19, and the oldest
was 71. HPV-positive women were statistically significantly
younger (mean age 36.29+10.15 years) compared to HPV-neg-
ative women (mean age 42.67£15.23) (p=0.02). The analysis
showed that the proportion of HPV infection positivity de-
creases with age, particularly in patients aged 60 years or older
(>60). Thus, in the age groups <20 years and 50-59 years, all
women were HPV positive (100%), while in the age group of
60-69 years, this percentage was 81.8%, and 50% in the age
group of 70-79 years (p=0.03) (Figure 1).

The analysis of the presence/absence of intraepithelial abnor-
malities showed a higher ratio of Pap smear abnormalities in the
group of patients older than >40 years of age (p=0.02) (Figure 2).
Although ASC represented the most common type of Pap ab-
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Figure 2. Prevalence of Pap intraepithelial abnormalities among
age groups

normality found in all age groups, there is a significant differ-
ence in the prevalence of certain types of cervical epithelial
lesions among age groups (p<0.01). The youngest age group
(<20 years of age) showed no other lesions than ASC, while
women aged <40 had no SCC on Pap smear. LSIL together
with HSIL was predominant in age groups less than<40. HSIL
and AGUS were absent in women >70 (Table 2).

Table 2. Distribution of intraepithelial abnormalities on Pap test
by patients’ age group

Age Pap abnormalities

group Total
(vears) AGUS ASC LSIL HSIL SCC

<20 0 1(100.0) 0(0.0) 0 0 1(0.2)
20-29  1(0.9) 71(62.8) 30(26.5) 11(9.7) 0 113 (25.9)
30-39  1(0.7) 94(63.9) 35(23.8) 17(11.6) 0 147 (33.6)
40-49  1(1.1) 59 (66.3) 16(18.0) 11 (12.4) 2(2.2) 89 (20.4)
50-59  2(3.9) 40(78.4) 8(15.7) 1(2.0) 0 51 (11.7)
60-69 0 21(72.4) 3(103) 2(6.9) 3(10.3) 29 (6.6)
70-79 0 3(75.0) 1(25.0) 0 0 4(0.9)
80-89 0 2 (66.7) 0 0 1(333) 3(0.7)
Total 5 (1.1) 291 (66.6) 93 (21.3) 42 (9.6) 6 (1.4) 437 (100.0)

AGUS, atypical glandular cells of undetermined significance; ASC,
atypical squamous cells; LSIL low-grade squamous intraepithelial
lesion; HSIL, high-grade squamous intraepithelial lesion; SCC,
squamous cell carcinoma

Comparison according to age groups showed that AGUS, ASC
and SCC were more prevalent in the age group >40 years,
while LSIL and HSIL were more prevalent in the age group
<40 years (p=0.008) (Figure 3).
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Figure 3. Frequency of the type of intraepithelial lesion in the
group of women younger and older than 40 years of age

Out of 256 HR HPV- positive women 108 (42.2%) showed Pap
abnormalities. Statistical analysis showed no significant asso-
ciation between HR HPV positivity and type of cervical lesion,
although it was noticed that HR HPV-positive women more
commonly had HSIL lesions, compared to those who were HR
HPV-negative (p>0.05).

DISCUSSION

Crude incidence rates of cervical cancer per 100,000 women
per year in Bosnia and Herzegovina are 18.6, which is much
higher compared to other countries in the region, such as Slo-
venia, Albania and Croatia with incidence rates of 9.96, 9.41
and 15.8, respectively (2). The annual number of cervical can-
cer cases in Bosnia and Herzegovina is 312, and the annual
cervical cancer deaths number is 153 (2). An average age-stan-
dardized incidence rates per 100,000 females of 12.48 in the
Federation of B&H, and 22.44 in Republika Srpska was report-
ed for the period January 2016 to December 2020 (9).

The reduction in the number of cervical abnormalities observed
over the five-year period may be attributed to the fact that the
analysed samples were from women who regularly attended gy-
naecological check-ups in private clinics, suggesting that con-
sistent preventive care contributed to the decreased prevalence.
Similar to other studies, we found atypical squamous cells
(ASC) followed by low-grade intraepithelial lesions (LSIL) as
the most common Pap smear abnormalities (4,5,10,11).
Because women aged up to 40 are of reproductive age and are
sexually active, it is expected to have more gynaecological ex-
aminations and thus more Pap smear abnormalities (5). Our
data confirm this hypothesis, since in our study patients young-
er than 40 were the most prevalent age group (62.5%), and
the most common and important preinvasive lesions (LSIL and
HSIL) were the most prevalent in this age group.

Although ASC represented the most common type of Pap abnor-
mality found in all age groups, there is a significant difference in
the prevalence of certain types of cervical lesions among the age
groups. Women aged less than 20 showed no other lesions than
atypical squamous cells, while women aged less than 40 had
no invasive lesions- SCC on Pap smear. These findings can be
explained by the fact that the development of cervical carcinoma
from preinvasive lesions requires years, thus being preventable
disease by Pap smear regular testing (11).

In Southern Europe the prevalence of HRHPV (HPV 16/18)
positivity among LSIL is 25.4 (95% CI=24.6-26.2), while
among HSIL it is 53.2 (2). Data show that HPV infections are
most prevalent in young, sexually active women and that their



frequency tends to decline significantly beyond the age of 45
(12,13), especially since some women eradicate infection by
competent immune system very early, leading to decrease of
HPV prevalence even after 25 years of age (12).

One of the reasons why the prevalence of HPV in B&H is still
unclear is because the country lacks a standardised database
of Pap test or HPV test results, especially to consolidate the
data obtained from private and public health institutions (5).
Our study also showed that the proportion of HPV infection
positivity decreases with age, especially in the two oldest age
groups (women older than 60). The finding that HPV-positive
women were significantly younger than HPV-negative women
is in line with previous studies examining the prevalence of
HPV (14,15).

Since ASC was the most common type of cervical abnormality
found in our study, many of the patients with ASC were tested
for HPV. Possible ways of ASC management can include fol-
low-up with cytology, HPV testing or colposcopy (16). In case
of multiple Pap smears of the same patient over a 5-year peri-
od, we correlated the most difficult intraepithelial abnormality
with HPV test results.

Out of 614 women, 270 (43.9%) were positive for HPV. HR
HPV positivity was found in 256 (41.7%) women. A slight-
ly lower prevalence of HR HPV positivity (16 and 18) was
recorded in the study of Sadikovi¢ et al. (5), the reason for
which may be the inclusion of women younger than 40 in the
study. In Serbia, an overall HPV prevalence of 41.3% was
found among women with normal Pap and speculum findings
without a history of precancerous lesions (17). Similar results
for ten-year period in overall HPV positivity showed other
studies, also from Serbia (for the Vojvodina region), with HPV
positivity found in 43.3% of patients (18). Considering that
the most prevalent age group in our study was 30-39 age, we
found a similar percentage of HR HPV positivity in patients
younger than 40 (70.7%) as previous studies from Bosnia (5)
and the neighbouring countries (17). Out of 256 HR HPV-pos-
itive women 42.2% showed Pap abnormalities. Our findings,
although without reaching statistical significance, showed that
HR HPV is most prevalent in patients with HSIL cytological
findings, similar to other studies (5,17). Unlike LSIL lesions

REFFERENCES

1. Ferlay J, Ervik M, Lam F, Colombet M, Mery L, Pifieros
M. Global Cancer Observatory: Cancer Today. Lyon: In-
ternational Agency for Research on Cancer; 2020. https://
gco.iarc.fr/today (accessed: 02 January 2025).

2. Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Go-
mez D, et al. ICO/IARC Information Centre on HPV and
Cancer (HPV Information Centre). Human Papillomavi-
rus and Related Diseases in the World. Summary Report
10 March 2023. https://hpvcentre.net/statistics/reports/
XWX.pdf (accessed: 15 January 2025).

3. Gustavsson I, Aarnio R, Myrnds M, Hedlund-Lindberg J,
Taku O, Meiring T, et al. Clinical validation of the HPVIR
high-risk HPV test on cervical samples according to the
international guidelines for human papillomavirus DNA
test requirements for cervical cancer screening. Virol J
2019; 16(1):107.

Camdzié et al. Cervical dysplasia and HPV

which tend to resolve within a few years, HSILs are linked
to persistent infection and an increased risk of progression to
invasive cervical cancer, particularly if the persistent infection
is a high-risk genotype like HPV 16 or 18 (19).

Introducing screening programs at the national level in our
country would probably lead to an increase of abnormal cytol-
ogy findings on Pap smears together with the increase in HPV
positivity, but would decrease the incidence and mortality, as it
is the case with developed countries (20).

In conclusion, this study contributes to knowledge about the
prevalence of HPV infection and squamous cell abnormalities
among women regularly checked in different private institutions
in Canton Sarajevo especially since we lack data flow between
private and public health institutions. However, we are also
aware that this could be a potential limiting factor since it does
not represent the true state of the nation’s condition and might
be influenced by the level of awareness about the disease and
the need for regular gynaecological examinations in different so-
cioeconomic groups. Insight into HPV prevalence is important
to ensure access to a sufficient amount of vaccines against HPV
and to achieve cooperation with the public and private sectors, in
order to increase vaccine coverage and develop national guide-
lines for the treatment of this type of cancer, as well as systemat-
ic monitoring of results to ensure progress.

AUTHOR CONTRIBUTIONS

Conceptualization, N.C.; Data curation, N.C., A.B. and E.M.;
Formal analysis, N.C. and A.B.; Investigation, M.D. and M.B.;
Methodology, N.C., E.L.S., SK.V., and E.M.; Writing — orig-
inal draft, N.C. and E.M.; Writing — review & editing, S.K.V.,
E.L.S; Supervision, S.K.V., M.D, M.B. All authors have read
and agreed to the published version of the manuscript.

FUNDING
No specific funding was received for this study
TRANSPARENCY DECLARATION

Conflict of interests: None to declare.

4. Arslan E, Gokdagli F, Bozdag H, Vatansever D, Karsy M.
Abnormal Pap smear frequency and comparison of repeat
cytological follow-up with colposcopy during patient
management: the importance of pathologist’s guidance in
the management. North Clin Istanb 2018; 6(1):69-74.

5. Sadikovi¢ A, Iljazovi¢ E, Konrad Custovi¢ M, Karasali-
hovi¢ Z, Avdi¢ S. Prevalence of high-risk human papil-
lomavirus infection and cervical cytology abnormalities
among women up to age 40 in the Tuzla Canton, Bosnia
and Herzegovina. Acta Dermatovenerol Alp Pannonica
Adriat 2020; 29(4):175-179.

6. Institute for Public health FB&H. Health statistics an-
nual Federation of Bosnia and Herzegovina 2023.
Sarajevo,  2024.  https://www.zzjzfbih.ba/struktura/
sektor-javnog-zdravstva/sluzba-za-epidemiologiju/epide-
mioloski-bilteni/ (accessed: 26 January 2025).

261



Medicinski Glasnik | Volume 22 | Number 2, August | 2025 |

7.

10.

11.

12.

Davey DD, Souers RJ, Goodrich K, Mody DR, Tabba-
ra SO, Booth CN. Bethesda 2014 Implementation and
Human Papillomavirus Primary Screening: Practices of
Laboratories Participating in the College of American Pa-
thologists PAP Education Program. Arch Pathol Lab Med
2019; 143(10):1196-1202.

Burd EM. Human papillomavirus and cervical cancer.
Clin Microbiol Rev 2003; 16(1):1-17.

Vukovi¢ V, Strbac M, Risti¢ M, Sko&ibusi¢ S, Ci-
lovi¢-Lagarija S, Aéimovi¢ J, et al. Relationship Be-
tween Population Density, Availability of Gynecological
Services, and Cervical Cancer Incidence and Mortality
Across Administrative Units in Serbia and Bosnia and
Herzegovina During 2016-2020. Medicina (Kaunas)
2024; 60(12):1987.

Sundstrom K, Lu D, Elfstrom KM, Wang J, Andrac B,
Dillner J, et al. Follow-up of women with cervical cyto-
logical abnormalities showing atypical squamous cells
of undetermined significance or low-grade squamous in-
traepithelial lesion: A nationwide cohort study. Am J Ob-
stet Gynecol 2017; 216:48.e1-15.

Jahic M, Hadzimehmedovic A. Cytological, Colposcop-
ic and Pathohistological Correlation of HSIL and ASC H
Findings. Med Arch 2020; 74(5):381-383.

Bentley E, Cotton SC, Cruickshank ME, Duncan I, Gray
NM, Jenkins D, et al. Trial of Management of Borderline
and Other Low-Grade Abnormal Smears (TOMBOLA)
Group. Refining the management of low-grade cervical
abnormalities in the UK national health service and de-
fining the potential for human papillomavirus testing: A
commentary on emerging evidence. J Low Genit Tract Dis
2006; 10:26-38.

13.

14.

15.

16.

17.

18.

19.

20.

Khieu M, Butler SL. High-Grade Squamous Intraepi-
thelial Lesion of the Cervix. [Updated 2023 Nov 12].
In: StatPearls [Online]. Treasure Island (FL): StatPearls
Publishing; 2025. https://www.ncbi.nlm.nih.gov/books/
NBK430728/ (accessed: 01 February 2025).
Gavrankapetanovic F, Sljivo A, Dadic I, Mehmedbas-
ic N. Epidemiological Aspects of Age and Genotypical
Occurrence of HPV Infection Among Females of Canton
Sarajevo Over a 10-year Period. Mater Sociomed 2022;
34(4):260-263.

Ahmadi K, Armat R, Shahbazi B, Sasani E, Azad A,
Gharibi Z, et al. Prevalence and genotype distribution of
HPV infection among women in 2021-2023 in southern
Iran: The rising trend of HPV infection among women.
BMC Womens Health 2025; 25(1):126.

Kombe Kombe AJ, Li B, Zahid A, Mengist HM, Bounda
GA, Zhou Y, et al. Epidemiology and Burden of Human
Papillomavirus and Related Diseases, Molecular Patho-
genesis, and Vaccine Evaluation. Front Public Health
2021; 8:552028.

Malisic E, Brotto K, Krivokuca A, Cavic M, Jankovic R.
Overall human papilloma virus and types 16/18 preva-
lence in women with normal cervical cytology in Serbia:
is it time for human papillomavirus testing and/or vaccina-
tion? J BUON 2014; 19(4):973-9.

Nikolic N, Basica B, Strbac M, Terzic L, Patic A, Kova-
cevic G, et al. Prevalence of Carcinogenic Genotypes of
HPV-Infected Women in a Ten-Year Period (2014-2023)
in Vojvodina, Serbia. Medicina (Kaunas) 2024; 60(6):922.
Senapati R, Senapati NN, Dwibedi B. Molecular mech-
anisms of HPV mediated neoplastic progression. Infect
Agent Cancer 2016; 11:59.

Eun TJ, Perkins RB. Screening for Cervical Cancer. Med
Clin North Am 2020; 104(6):1063-1078.

Publisher’s Note Publisher remains neutral with regard to jurisdictional claims in published maps and institutional affiliations

262



