DOI: 10.21294/1814-4861-2025-24-3-76-92 @)eY 40 |
YIIK: 618.146-006.6:575.113(549) (<9

[nsa uutupoBanus: Mohammad N., Khan M., Magsood M., Naseeb A.H.K. Accouynauns nonMmopguamMoB reHa
WHTepneiikuta-10 (rs1800872 1 rs1800896) ¢ BOCpMMMYMBOCTBIO K paky Lwelikv MaTkv B KeTTe, MNakuctaH. Cubnpckuit oHkono-
rndeckui xypHan. 2025; 24(3): 76-92. — doi: 10.21294/1814-4861-2025-24-3-76-92

For citation: Mohammad N., Khan M., Magsood M., Naseeb A.H.K. Association of Interleukin-10 gene polymorphisms
(rs1800872 and rs1800896) with cervical cancer susceptibility in Quetta, Pakistan. Siberian Journal of Oncology. 2025; 24(3): 76-92.
— doi: 10.21294/1814-4861-2025-24-3-76-92

ASSOCIATION OF INTERLEUKIN-10 GENE POLYMORPHISMS
(rs1800872 AND rs1800896) WITH CERVICAL CANCER
SUSCEPTIBILITY IN QUETTA, PAKISTAN

N. Mohammad', M. Khan', M. Magsood’, A.H.K. Naseeb?

'Department of Zoology, Faculty of Life Sciences, Sardar Bahadur Khan Women’s University
Brewery Road, Quetta, 87300, Pakistan

2Center for Nuclear Medicine and Radiotherapy (CENAR)

Brewery Road, Quetta, 87300, Pakistan

Abstract

Background. Interleukin-10 (IL-10) regulates immune responses and has been linked to cancer development.
Polymorphisms in the /L-10 gene, such as rs1800872 and rs1800896, may affect cancer susceptibility. No
previous study has examined the association between these variants and cervical cancer in Quetta, Pakistan,
which this study aims to address. Aims. This study aimed to investigate the association between /L-10 gene
polymorphisms (rs1800872 and rs1800896) and cervical cancer susceptibility among women in Quetta,
Pakistan, and to determine the prevalence and risk factors contributing to cervical cancer in this population.
Material and Methods. A total of 50 patients diagnosed with cervical cancer and 50 individuals without any
health issues were selected for the case-control analysis. Data was collected for retrospective analysis using a
pre-designed data collection form. Demographic information and blood samples were collected from participants
with explicit consent. The DNA was extracted using an organic approach, and genotyping was performed
using the TETRA primer ARMS-PCR technique. The data analysis was conducted using multinomial logistic
regression with a 95 % confidence interval, utilizing the SPSS software. Results. The study demonstrated no
significant association between /L-10 gene polymorphisms (rs1800872 and rs1800896) and cervical cancer
among the population of Quetta City. Statistically significant relationships were found between cervical cancer
and smoking, lack of exercise, menarche, and usage of oral contraceptive medications. Conclusion. This
study confirms no association between IL-10 gene polymorphisms (rs1800872 and rs1800896) and cervical
cancer in Quetta. Furthermore, a lack of awareness regarding cervical cancer poses a significant obstacle
to its effective care at the individual level in Pakistan.
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JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

AHHOTauuA

AxTyanbHocTb. VIHTepnenknH-10 (IL-10) urpaeT BaxkHyto posb B PEryrnsiumMm UMMYHHBIX PEaKLUA U MOXET
ObITb CBSA3aH C pa3BuTMemM paka. [Nonumopduamsl B reHe UJ1-10, Takne kak rs1800872 n rs1800896, moryT
BMUSATb Ha BOCMPUMMYMBOCTb K paky. HM OfHO M3 NpeabiayLimx UccneqoBaHnin He n3yyano CBA3b Mexay
3TUMK BapuaHTaMu 1 pakom ek maTtkm B KeetTe, lMakucTtaH. Llenbio uccnegoBaHus Obino mdyyveHve
CBs3U Mexay nonumopduamamu reHa IL-10 (rs1800872 1 rs1800896) 1 BOCNpUMMUYMBOCTLIO K PaKy LLENKN
matku (PLUM) cpeam xeHwuH B KBeTTe, MNakncTaH, a Takke onpegeneHme pacnpocTpaHeHHOCTH U (hakTOpoB
pucka, cnocobcTBytowmx passututo PLLM B aTol rpynne HaceneHus. MaTepuan u meTtoabl. [Ins npoBeaeHust
aHanu3a no MeTody «Cryyarn-koHTponb» Obinu oTobpaHbl 50 6onbHbIX PLUM 1 50 3gopoBbix nuu. [JaHHble
[ONsi pETPOCNEKTUBHOIO aHanmsa cobvpanmcb C UCMonb30BaHNeEM 3apaHee pa3paboTaHHo opMbl. [emo-
rpadmyeckas MHdopMauusi n 06pasubl KpoBM cobrpanuck y ydacTHuy, ¢ ux cornacus. AHK n3snekanack ¢
MCMONb30BaHNEM OpPraHUYeCcKoro Noaxoaa, a reHoTUNUPOBaHWE NPOBOAUIIOCH C UCMOMNb30BaHNEM TEXHUKM
TETRA-nparimepa ARMS-PCR. AHann3 faHHbIX MPOBOAMIICS C UCMOMNb30BaHWEM MYIBTUHOMUASBEHOW NOrn-
cTuyeckon perpeccun ¢ 95 % NOBEPUTENBHBLIM MHTEPBAIIOM C MOMOLLbIO NporpamMmmMHoro obecneyveHunst SPSS.
Pes3ynbTarthbl. iccnenoBaHve He BbISIBANO 3HAYMMOW CBA3U Mexay nonvmopduamamu reHa IL-10 (rs1800872
1 rs1800896) n PLLUM cpeau HaceneHusi ropofa KeeTtta. 3Haunmas cBssb bbina obHapyxeHa mexay PLUM u
KypeHveMm, OTCyTCTBUEM (PU3NYECKON aKTUBHOCTM, BO3PACTOM MEHAPXE U UCMOMNb30BaHMEM OparbHbIX KOH-
TpaLenTMBoB. 3akrntoyeHue. ViccnenoBaHve He NOATBEPXKAAET CBA3M Mexay nonumopduramamu reHa IL-10
(rs1800872 1 rs1800896) n pakom Lueriku matku B KBeTte. OTCyTCTBME OCBEAOMIIEHHOCTU U HEAAEKBATHbIN

CKPUHVHT SBNSAIOTCS CYLLECTBEHHbIM NPenAaTCTBUEM ANns apdekTuBHoro nedexHus PLUM.

KniouyeBble croBa: pak Wwenkn Mmatku, IL-10, nonumopdusm, SNP.

Introduction

Cervical cancer is a significant global health is-
sue, particularly in underdeveloped nations such as
Pakistan [1]. Cervical cancer is caused by the rapid
growth of abnormal cells in the cervix due to the
human papillomavirus (HPV), genetic factors, and
unhealthy lifestyles. Epidemiological and medical
statistics indicate that various variables contribute to
the onset of cervical cancer. The main causative factor
for the development of cervical cancer is the human
papillomavirus (HPV) [2]. Possible additional risk
factors for cervical cancer include immunodeficiency,
nutritional status, age at first pregnancy, smoking, im-
munosuppression, and family history [3]. Annually,
over 311,000 women across the globe succumb to
cervical cancer, impacting almost 570,000 individuals
each year. Women in underdeveloped countries are at
a higher risk of developing cervical cancer [4].

Insufficient screening and inadequate reporting
of cervical cancer in Pakistan have resulted in a lack
of accurate data regarding the prevalence of this
disease. The epidemiological data is unreliable due
to inadequate disease reporting. The studies were
conducted on a limited scale and exclusively targeted
documented cases. The World Health Organization
(WHO) predicts that by 2030, around 500,000 women
will succumb to cervical cancer, with 98 % of these
fatalities concentrated in underdeveloped countries
such as Pakistan [5].

Cervical cancer is a significant public health
concern in Pakistan. According to the World Health
Organization (WHO), in 2021, over 5,000 Pakistani
women were diagnosed with cervical cancer, and
approximately 3,006 deaths were reported. These
numbers are believed to be underestimated due to
limited national screening programs and underreport-
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ing [6]. Further studies have estimated that the age-
standardized incidence rate (ASIR) of cervical cancer
in Pakistan ranges from 5.2 to 8.4 per 100,000 women,
with approximately 6,166 new cases annually. These
estimates highlight a higher burden than previously
reported and underscore the need for comprehensive
cervical cancer control strategies [1]. These statistics
emphasize the critical need for enhanced cervical can-
cer screening, prevention, and treatment programs in
Pakistan to reduce the disease burden effectively.

Interleukin-10 (IL-10) is a cytokine that plays a
role in multiple cellular activities. /L-10 has a dual
role in the genesis of cancer.” /L-10 plays a role in
both suppressing the immune system and encouraging
cancer. However, it can also prevent cancer growth
by inhibiting the formation of new blood vessels
(anti-angiogenic activities) [7]. Various scientific in-
vestigations have indicated that polymorphisms can
influence and alter an individual's vulnerability to
numerous types of cancer. Several studies have sought
to establish a connection between cervical cancer and
a specific genetic variation in the /L-/0 gene, known
as polymorphism (1082 G/A), with various levels of
achievement. In 2001, Stanczuk et al. found a substan-
tial association between the G allele of the /L-10 gene
and the development of cervical cancer in Zimbabwean
women, as compared to the /L-10 A allele. Moreover,
in Japanese populations, the presence of the G allele
was associated with a higher occurrence of cervical
cancer compared to the /L-10 A allele. The /L-10 gene
polymorphism was found to have no association with
cervical cancer in the Korean, Dutch, British, Chinese,
and Argentinean populations [8].

The AA and CA genotypes for /L-10-592C/A were
strongly linked to increased cell proliferation rates.
When GG and GA alleles of TNF-308 were combined
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with AA and CA alleles of the /L-10 gene, a correlation
was present between the severity of cervical cancer
for both /L-10-592C/A and TNF -308G/A variations.
These findings imply that /L-10-592 CA/AA can alter
an individual's immunological response, increasing the
risk of cervical cancer [9].

Despite being a significant health issue in de-
veloping nations such as Pakistan, there is a lack of
research on the prevalence and risk factors of cervical
cancer. Although several studies have been undertaken
in various regions of Pakistan, none of them have
specifically investigated the prevalence, risk factors,
and association between /L-10 gene polymorphisms
(rs1800872 and rs1800896) and cervical cancer. This
study aimed to determine the incidence of cervical
cancer, assess associated risk factors, and evaluate the
association of /L-10 gene polymorphisms (rs1800872
and rs1800896) with cervical cancer susceptibility
among women in Quetta, Pakistan.

Material and Methods

Study area and data collection

The study was carried out at the Center for Nuclear
Medicine and Radiotherapy (CENAR) in Quetta, Pa-
kistan. A retrospective analysis was performed using
data from hospital records at CENAR over eight
years (2015-2022). Data were extracted using a pre-
designed questionnaire that captured essential informa-
tion from the hospital records. In addition, individual
interviews were conducted to obtain supplementary
details regarding patients’ age, menopause, menarche,
ethnicity, exercise habits, smoking status, number of
children, use of contraceptive drugs, type of cervical
cancer, cancer stage, and clinical manifestations.

Study Population

A retrospective analysis was conducted using data
from 112 cervical cancer patients recorded between
2015 and 2022 at the Center for Nuclear Medicine
and Radiotherapy (CENAR) in Quetta, Pakistan.
However, blood samples for DNA extraction were
collected only from patients available during the study
period. Consequently, a subgroup of 50 cervical cancer
patients was selected for gene polymorphism analysis
based on the availability of high-quality DNA and
comprehensive clinical records. An equivalent group
of 50 age-matched healthy control individuals, with
no history of cervical cancer or other malignancies,
was also recruited for the genetic analysis.

Inclusion and exclusion criteria

The inclusion criteria for all the patients were: hav-
ing confirmed cervical cancer through diagnosis, being
genetically unrelated, having an age of more than 20
years, having no previous history of other cancers, and
having female sex. Whereas, exclusion criteria were:
patients who were unable to provide information, had
chronic diseases and other cancer types, were under
20 years old, and refused to participate in the study.
Controls were selected by matching age with cervical
cancer patients.

78

Blood sampling

Venous blood samples (3 mL) were collected from
both cervical cancer patients and healthy control par-
ticipants at CENAR Hospital. Before blood collection,
Falcon tubes were preloaded with 200 uL of EDTA
(Ethylenediaminetetraacetic acid) as an anticoagulant.
Immediately following collection, the samples were
stored at -20 °C for at least 24 hours before DNA
extraction.

DNA extraction, quantification,

and Tetra primer ARMS-PCR

The lab work was conducted in the molecular
biology laboratory located at Sardar Bahadur Khan
Women’s University (SBKWU) in Quetta. Genomic
DNA was extracted from peripheral blood using the
organic method. Briefly, blood samples were washed
with TE buffer and centrifuged to separate white blood
cells. The pellet was digested with proteinase K and
Sodium Dodecyl Sulphate (SDS), followed by DNA
extraction using phenol-chloroform-isoamyl alcohol.
DNA was then precipitated with isopropanol, washed
with ethanol, and dissolved in TE buffer. The puri-
fied DNA samples were stored at -20 °C for further
analysis. The quantification of extracted DNA was
performed using gel electrophoresis on a 1.5 % agarose
gel. The genotyping of the single nucleotide polymor-
phism (SNP) was performed using the Tetra Primer
Amplification Refractory Mutation System Polymer-
ase Chain Reaction (ARMS-PCR), a cost-effective
and easy approach. Reverse and forward primers were
employed to amplify the particular sequence of the /L-
10 gene. Eventually, gel electrophoresis was performed
to observe the amplified DNA samples.

Statistical analysis

The data was analyzed using SPSS version 20
(SPSS Inc., Chicago, IL, USA). Multinomial logistic
regression was employed to assess the correlation
between different risk factors, and odds ratios (OR)
with 95 % confidence intervals (CI) were calculated
to interpret categorical variables. The association
between /L-10 gene polymorphisms and categorical
variables was determined using the chi-square test,
with both the calculated test statistic (y* value) and the
corresponding p-value reported in the tables. Graphs
were generated using GraphPad Prism 8 OS X version
8.0.1 software.

Results

Occurrence rate of cervical cancer (2015-2022)

Between 2015 and 2022, CENAR Hospital record-
ed 112 cases of cervical cancer, with a fluctuating trend
in annual cases. The highest incidence occurred in
2018, while the numbers were generally lower in other
years, with the smallest recorded in 2017. A detailed
breakdown of the yearly data is given in Fig. 1.

Over the past eight years, cervical cancer cases
were observed across various age groups, ranging
from 20 to 79 years old. Cervical cancer cases were
most prevalent in the 40-49 age group, representing
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Table 1/Tabnuua 1

Age groups, frequency of reported cases
BospacTHble rpynnbl, YacToTa 3aperMcTpUupoBaHHbIX clyvyaeB

Age groups, years/Bo3pacTHbIe TpyIIIbI, JIeT
20-29
30-39
40-49
50-59
60—-69
70-79
Total/Bcero
Note: created by the authors.

HpHMeanne: TaONUIa COCTABICHA aBTOpaMU.
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Fig. 1. Annual cervical cancer cases were reported at CENAR
Hospital Quetta from 2015 to 2022. Note: created by the authors
Puc. 1. MNMorogosoe 4ncno nepeuyHbIx crnyvaes PMLLU B 6onbHuLe

CENAR B KseTTe, B nepuog ¢ 2015 no 2022 r.. Mpumeyanwue:

PUCYHOK BbIMNOJTHEH aBTOpaMu

29 % of the total patients. The least number of cases
occurred in the 20-29 age range. The details of age
distribution are presented in Table 1.

The 112 reported instances of cervical cancer were
distributed across various ethnic backgrounds, with
Pashtoon patients making up the largest group. A de-
tailed ethnic distribution is presented in Fig.2.

The patient presented with symptoms including
vaginal bleeding, post-menopausal bleeding, pelvic
pain, and vaginal discharge. The most common initial
symptom was vaginal bleeding. However, a detailed
symptom distribution is shown in Fig. 3.

Between 2015 and 2022, patients from various
cities in Balochistan were admitted to CENAR, with
Quetta reporting the highest number of cases (42 %).
A small number of cases were recorded from other
provinces of Pakistan and Afghanistan. The full re-
gional distribution is shown in Fig. 4.

Patients underwent a series of tests and procedures,
including complete blood counts (CBC), blood sugar
analysis, comprehensive urine examination, computed
tomography (CT) scan, and ultrasound. Doctors uti-
lized the FIGO (International Federation of Gynecol-
ogy and Obstetrics) staging approach to categorize the
condition. There were no patients diagnosed at stage
I. The majority of cases were classified as stage [V
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Frequency/Yactora
1(0.89 %)
15 (13.39 %)
33 (29.46 %)
24 (21.42 %)
26 (23.21 %)
13 (11.60 %)
112 (100 %)

Number of Cases

Fig. 2. Different ethnic groups of reported cases at CENAR
hospital from 2015-2022. Note: created by the authors
Puc. 2. 3THuueckue rpynnbl 6onbHbIX PLLUM,
3aperucTpupoBaHHbIx B 6onbHuue CENAR ¢ 2015 no 2022 r.
[MprmevaHue: pucyHOK BbIMONHEH aBTopamm

Vaginal discharge

Pelvic pain

Post menopausal bleeding

Vaginal bleeding

I T T 1
20 40 60

Number of cases

Fig. 3. Presenting symptoms of cervical cancer cases reported
from 2015-2022, the most common presenting symptom was
vaginal bleeding. Note: created by the authors
Puc. 3. CumnToMbl paka Lueikn MaTku, BbIIBMEHHOTO B Nepuop, ¢
2015 no 2022 r. NpumeyaHue: pUCyHOK BbIMOSIHEH aBTopamu
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Fig. 4. Percentage of reported cases
from different cities. Most cases were
reported from Quetta City, which is 42 %
of all cases. Note: created by the authors
Puc. 4. TMpoueHT 3aperncTpupoBaHHbIX
cnyyaes PLLUM n3 pasHbix ropodos.
BonblumMHCcTBO nayneHTOK NpoXunearno B
r. Keetta — 42 % cnyyaes. Npumedanme:
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Fig. 5. Number of reported cases according to the FIGO staging
system during 2015-2022. Note: created by the authors
Puc. 5. Pacnpegenenne PLUM, BbisiBneHHbIx B 2015-2022 rr.,
no ctaguam FIGO. MNpumevaHne: pUcyHOK BbINOMHEH aBTopamu

(25 %), further staging details are shown in Fig. 5.

In our study, squamous cell carcinoma was reported
as the most common histological type, accounting for
75 % of cases. Further histological details are shown
in Fig. 6.

Genomic analysis

In our study, the genomic analysis of /L-10 gene
polymorphism (rs1800872) showed no significant
association with cervical cancer in the Pakistani com-
munity of Quetta, Balochistan (p=0.32). The frequency
ofthe minor allele (A) was higher in cases compared to
controls, while the major allele (C) was more prevalent
in controls. Detailed genotype and allele distributions
along with dominant and recessive model analyses are
presented in Table 2.

Furthermore, the genomic analysis of /L-10 gene
polymorphism (rs1800896) showed no significant
association with cervical cancer in the Pakistani
community of Quetta, Balochistan (p=0.42). The
minor allele (A) was slightly less frequent in cases
compared to controls, while the major allele (G) was
more prevalent in cases. Detailed genotype and allele
distributions along with dominant and recessive model
analyses are presented in Table 3.

80
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Types of cervical cancer

m=  Squamous cell carcinoma
== Adenocarcinoma

w=  Adenosquamous carcinoma
== Poorly differentiated carcinoma

Fig. 6. Pie chart showing the percentage of cervical cancer types
in reported cases. Note: created by the authors
Puc. 6. CooTHOLLEHNE MMCTONOrMYeCKNX TUMOB paka LenKu
matku. [pumeyvaHne: pycyHOK BbIMOSIHEH aBTopamu

The TETRA primer ARMS-PCR results display
all bands on a single gel, consisting of a shared band
representing the gene and two distinct bands of vary-
ing sizes indicating the allele. The /L-10 gene poly-
morphism (rs1800872) has a shared band of 425 bp
(base pairs). The A allele is represented by a band of
368 bp, while the C allele is produced at a site of 211
bp (Fig. 7).

The IL-10 gene polymorphism (rs1800896) has
a shared band of 433 bp. The A allele is represented
by a band at 292 bp, while the G allele is shown by a
band at 199 bp (Fig. 8).

Genotype frequencies for IL 10 polymorphisms
(rs1800872 and rs1800896) were evaluated for com-
pliance with Hardy—Weinberg equilibrium (HWE)
using chi-square tests in both cases and controls. For
rs1800872, significant deviations from HWE were
observed in cases (p=0.0012) and controls (p=0.0002).
Similarly, for rs1800896, the deviations were signifi-
cant in both cases (p=0.0003) and controls (p=0.025).
These deviations likely reflect underlying population
stratification or sampling variability rather than tech-
nical errors, as all genotyping was performed under
strict quality control. However, the association analysis
using logistic regression was conducted separately.
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Table 2/Ta6bnuua 2

Genotype and allele frequency for IL-10 gene polymorphism (rs1800872)
FeHoTun n yactoTa annenei ans nonmMmopdusma reHa IL-10 (rs1800872)

Status/Craryc
Cases/ Controls/ 2 o
Genotype/Teromun Yucno cinyvaen Huciio KOHTPOIBHBIX X p-value A ER L)
paka Cclly4acs
CcC 18 (36 %) 25 (50 %)
AA 20 (40 %) 15 (30 %) 0.98 0.32m 1.31(0.42-3.91)
CA 12 (24 %) 10 (20 %)
C 48 (48 %) 60 (60 %) .
A 52 (52 %) 40 (40 %) 1.02 0.31 1.30 (0.32-3.61)
Dominant Model (CA + AA vs CC)/ o o s _
JlowmmarHas mozers (CA + AA vs CC) 32 (64 %) 25 (50 %) 1.52 0.22 1.78 (0.80 — 3.96)
Recessive Model (AA vs CA +CCY/ 30 (60 %) 35 (70 %) 070 040"  0.67(0.31—145)

PeneccuBnas moznens(AA vs CA + CC)

Notes: p-value=0.05, ™ — non-significant; created by the authors.

IMpumevanus: p-value=0,05, ™ — He3HAYNMBIC PA3INYHs; TAOIHUIA COCTABICHA aBTOPAMH.

Table 3/Tabnuua 3

Genotype and allele frequency for IL-10 gene polymorphism (rs1800896)
FeHoTuN n yacToTa annenen ansa nonmMmopdusma reHa IL-10 (rs1800896)

Status/Craryc
Cases/ Controls/ 2 ,
Genotype/TenoTun UYucno caydaeB  UuMCI0 KOHTPOIBHBIX i p-value AREB6E)
paka CcllyJaeB
GG 23 (46 %) 18 (36 %)
AA 15 (30 %) 15 (30 %) 1.47 0.42m 1.00 (0.52-4.91)
AG 12 (24 %) 17 (34 %)
G 58 (58 %) 53 (53 %) .
A 2 (42 %) 47 (47 %) 0.32 0.41 1.50 (0.41-4.61)
Dominant Model (AG + AA vs GG)/ o o s B
Tovunantias sozens (AG + AA vs GG) 27 (54 %) 32 (64 %) 0.66 0.31 0.64 (0.30 - 1.37)
Recessive Model (AA vs AG + GG)/ 35 (70 %) 35 (70 %) 0.00 1.00=  1.00 (0.4 — 2.30)

Penieccunast mozenb (AA vs AG + GG)

Notes: p-value=0.05, ™ — non-significant; created by the authors.

IMpumeuannst: p-value=0,05, ™ — He3HAYNMBIC pa3IH4uUst; TaOIULA COCTABICHA aBTOPAMHU.

Fig. 7. Agarose gel (1.5 %) representing the /L-10 gene
polymorphism (rs1800872): M lane — DNA ladder (100bp);
NC lane — negative control; lanes 1 and 2 — CC (homozygous
dominant); lanes 3, 4, and 6 — CA (heterozygous); lane
5 — AA (homozygous recessive). Note: created by the authors
Pwc. 7. AraposHeiii renb (1,5 %), npeacTaBnsioLLmnii NonMMop-
¢uam reHa IL-10 (rs1800872): nonoca M — JHK-necTtHuua (100
n.H.); nonoca NC — oTpuuaTenbHblii KOHTPOnb; nonock! 1 u
2 — CC (romM031roTHbIN JOMWHAHTHbIN), nonockl 3, 4 n 6 — CA

(reTepo3nroTHbIN); nornoca 5 — AA (roMO3UrOTHbIN PELIECCUBHbIN).

I'Ipwmeanme: PUCYHOK BbIMNOSTHEH aBTOpaMu

CUBUPCKUI OHKONOMMYECKUM XXYPHAI. 2025; 24(3): 76-92

Fig. 8. Agarose gel (1.5 %) representing the IL-10 gene
polymorphism (rs1800896): M lane — DNA ladder (100 bp); NC
lane —negative control; lane 3, 6, 8, 9 and 10 — GG (homozygous
dominant); lane 5 AG (heterogeneous); lane 1, 2 and
7 — AA (homozygous recessive). Note: created by the authors
Puc. 8. AraposHsbii rens (1,5 %), npeacraBnsaoLWwmnii NOAMmMop-
dun3m rena IL-10 (rs1800896): nonoca M — JHK-nectHuua (100
n.H.); nonoca NC — oTpuuaTenbHbIi KOHTPOsb; nornockl 3, 6, 8, 9
1 10 — GG (roMO3MroTHbIN AOMUHAHTHBIN); nonoca 5 AG (rete-
poreHHbIn); nonockl 1, 2 n 7 — AA (rOMO3UTrOTHbIN PELIECCUBHDIN).
[MprmeyaHue: pucyHOK BbIMONHEH aBTopamm
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Risk factors

A multinomial logistic regression approach was
employed to assess the relationships between various
risk factors. The genotype was chosen as the dependent
variable and divided into three categories. The /L-10
gene variant (rs1800872) was classified into three
genotype groups: CC, AA, and CA. The CA genotype
was used as the reference. The /L-10 gene variant
(rs1800896) was classified into three genotype groups:
GG, AA, and GA. The GA genotype was used as the
reference. Additionally, dominant and recessive model
analyses were conducted for each risk factor.

This study analyzed demographic factors con-
cerning /L-10 gene polymorphisms (rs1800872 and
rs1800896). No significant correlation was observed
between genotypes and age groups or menopause
timing. However, for rs1800896, the Pashtoon ethnic
group showed a significant association with the GG
genotype (p=0.02), and menarche after age 13 was
linked to the GG genotype (p=0.01). Detailed results
are presented in Tables 4 and 5.

A comprehensive analysis of /L-10 gene polymor-
phisms (rs1800872 and rs1800896) revealed signifi-
cant associations with lifestyle factors. For rs1800872,
contraceptive drug use and smoking were strongly
linked to the AA genotype (p=0.03). For rs1800896,
a sedentary lifestyle showed a significant correlation
with the AA genotype (p=0.03), while smoking was
notably associated with the GG genotype (p=0.04).
Detailed results are presented in Tables 6 and 7.

In addition to the general association model, we
conducted dominant and recessive model analyses
to further assess the genetic risk stratified by demo-
graphic and clinical parameters. For rs1800872, the
dominant model (AA + CA vs CC) did not show sig-
nificant associations across most subgroups. However,
the recessive model (AA vs CA + CC) revealed sig-
nificant associations with smoking status (p=0.0130,
OR=4.00, 95 % CI=1.34-11.97) and contraceptive use
(p=0.0262, OR=5.50, 95 % CI=1.23-24.81), suggest-
ing that individuals with the AA genotype may have
an increased risk of cervical cancer in the presence of
these risk factors (Table 6).

Additionally, for rs1800896 in the exercise group
(AA+AGvs GG), asignificant association was observed
(p=0.04, OR=0.86, 95 % CI=0.32-2.28). Similarly, in
the smoking group (AA + AG vs GG), the association
was statistically significant (p=0.02, OR=1.14, 95 %
CI=0.36-3.65). Moreover, the menarche subgroup
(p=0.01, OR=1.00, 95 % CI=2.00-3.00) also demon-
strated a potential association (Table 7).

These results contribute to the growing body of
literature on genetic predisposition to cervical cancer
and highlight the potential modifying effects of envi-
ronmental and lifestyle factors. Further investigations
with larger sample sizes and diverse populations are
needed to validate these findings.
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Discussion

Deadly cervical cancer affects women of all ages in
Pakistan [10]. The outcomes of the present study indicate
that cervical cancer affects women of all age groups. Based
on data spanning from 2015 to 2022, instances of cervical
cancer were documented across various age demograph-
ics. Nevertheless, the age range of 40-49 accounted
for the bulk of instances, representing around 29 %
of the total number of cases (Table 1). The majority of
women diagnosed with cervical cancer are inhabitants of
developing nations [11]. The exact occurrence and fre-
quency rates are uncertain in Pakistan due to the lack of
regular screening and preventive measures for cervical
cancer. Many studies have unreliable epidemiological
data due to limited populations, small-scale investiga-
tions, and a focus solely on registered cases [12].

Human papillomavirus (HPV) is a significant public
health concern in Pakistan, particularly with cervical
cancer. Studies have reported varying prevalence rates
of HPV among Pakistani women. Approximately 0.5 %
of women in the general population harbor cervical
HPV-16/18 infections, with 88.1 % of invasive cervical
cancers attributed to these types. Research indicates
that 87.5 % of invasive cervical cancer cases are HPV-
DNA positive, with HPV16 being the most common
type (67.3 %), followed by HPV18 (10.2 %) [13].

Another study reported that 94.81 % of cervical
lesions were positive for HPV, with single infections
of HPV16 detected in 24.68 % of total samples and
HPV18in 25.97 %, while 40.26 % of samples showed
co-infection with both HPV16 and 18. A systematic
review found an overall HPV prevalence of 23.1 %
among Pakistani women, with the highest prevalence
observed among cervical cancer cases (80.4 %). Ad-
ditionally, high-risk HPV DNA was detected in 16.9 %
of cases, with a strong correlation between HPV
positivity and neoplasia in women tested in Pakistan.
These findings highlight the critical need for robust
HPV vaccination and screening programs in Pakistan
to mitigate the burden of cervical cancer [14].

The diagnosis of cervical cancer can be made
through the use of a Pap smear and by conducting bi-
opsies on the cervical tissues. Conization, also known
as a cone biopsy, is employed to assess invasiveness
when a cervical biopsy fails to ascertain the presence of
the disease. Adenocarcinoma in situ, which specifically
impacts hard-to-sample areas of the cervix, reduces the
effectiveness of cervical cytologic screening methods
in detecting the illness [15].

In our study, vaginal bleeding was the most common
initial symptom (46 %), followed by post-menopausal
bleeding, pelvic pain, and vaginal discharge, highlight-
ing the need for early symptom recognition (Fig. 3).
Another study suggests that around 80-90 % of indi-
viduals diagnosed with cervical cancer encounter some
type of unusual vaginal bleeding, such as bleeding after
menopause, irregular menstrual cycles, heavy periods,
painless bleeding between periods, or bleeding after
sexual intercourse. Approximately 10 % of patients
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Table 4/Tabnuua 4
Analysis of the IL-10 gene polymorphism (rs1800872), age, ethnicity, age at menarche,
and menopause of cases and controls

AHanu3 nonumopcduama reHa IL-10 (rs1800872) B 3aBMCUMMOCTM OT BO3pacTa, ITHUYECKOM
NPUHAANEXHOCTU, CPOKOB HACTYNIEHUS MeHapXe U MeHomnays3bl

Parameters/ Genotype/ Gy Comizel
yp KomnnuectBo Konunuectso i B x> p-value OR (95 %CI)
[TapameTpsl T'enorun .
GOIBHBIX KOHTPOJILHOM TpyTITe
Age, years/Bospacr, ner
cC 12 (33 %) 10 (43 %) 0.89  0.34™  1.46(0.38-3.13)
Abgzp‘geng“/ AA 15 (42 %) 8 (35 %) 0.59 044  1.36(0.63-2.97)
CA 9 (25 %) 5(22 %) - 1.00 (Ref)
Dominant Model/: s | 0z 1 oC) 24 (67 %) 13 (57 %) 0.77 038  1.52(0.60-3.85)
I[OMI/IHHHTH&SI MOICIIb
Recessive Model/ 4 s vcavco)  21(58%) 15 (65 %) 0.05 083"  1.12(0.41-3.10)
PeHeCCI/IBHaﬂ MOICIIb
- / cC 5(36 %) 11 (41 %) 091 035"  1.57(0.61-4.05)
B eMOOzO ;( engrs AA 6 (43 %) 10 (37 %) 0.60 047  1.43(0.54-3.75)
CA 321 %) 6 (22 %) - 1.00 (Ref)
Dominant Model/ -, )  cp s 00 9 (64 %) 16 (59 %) 0.14  1.00%  1.24(0.33-4.71)
JloMuHAHTHAsT MOJIETH
Recessive Model/ — y x \oa 4 c) 8 (57 %) 17 (63 %) 051 032  2.27(0.47-10.92)
PenieccuBHast Mmonennb
Ethnicity/9THHYecKast IPUHAUISKHOCTh
cC 6 (32 %) 431 %) 0.60  0.44™  1.50(0.54-4.21)
g‘;smhi‘;i‘l/l AA 7 (36 %) 6 (46 %) 146 023 1.83(0.68-4.96)
CA 6 (32 %) 3(23 %) - 1.00 (Ref)
Dominant Model/ ) )  cp s 00 13 (68 %) 9 (69 %) 0.07  1.00%  0.96(0.21-4.42)
JloMuHaHTHAsT MOJIEITH
Recessive Model/ — x . coa 4 c) 12 (63 %) 7 (54 %) 034  057*  1.50(0.45-5.02)
PenteccuBHast Mmonenb
Blocty cC 2 (28 %) 3 (44 %) wos 100" 100(053-421)
Bei;’;m AA 3 (44 %) 2(28 %) ' 071  1.83(0.78-4.96)
CA 2 (28 %) 2 (28 %) - 1.00 (Ref)
Dominant Model/ .
(AA + CA vs CC) 5(72 %) 4(56 %) 0.14  1.00®  1.00(0.20-5.07)
JloMuHaHTHas MOJIEb
Recessive Model/ ) ) o ca 4 0C) 4 (44 %) 5 (72 %) 0.16  1.00®  0.64(0.10-4.11)
PenieccuBHas momens
. cC 3(33%) 5 (45 %) 165 0.12°  3.50(0.73-16.85)
E;zleﬂ AA 4 (44 %) 2 (18 %) 130 0.18™  3.00 (0.61-14.86)
CA 2(23 %) 437 %) - 1.00 (Ref)
s Ve 6 (67 %) 6 (55 %) 008 0.67°  1.67(0.54-5.17)
,HOMI/IHaHTHaSI MOICIIb
Recessive Modell  y  \s ca+co) 5(36 %) 9 (64 %) 0.10  1.00™  0.43(0.10-1.89)
PenieccuBHas Mojeinb
" cC 4 (44 %) 5 (50 %) 038  042®  2.00(0.37-10.92)
HZ‘:{E}‘;‘(&%H AA 3(33 %) 3 (30 %) 027 057"  0.50 (0.05-5.51)
CA 223 %) 2 (20 %) - 1.00 (Ref)
Dominant Model/ 1 4 o 00y 5(56 %) 5 (50 %) 025 1.0  1.25(0.21-7.62)
JloMuHaHTHas MOJIEb
Recessive Model/ ) ) . op 4 ¢ 6 (67 %) 7 (70 %) 023 1.0  1.17(0.17-8.09)

PereccuBHast Mozenb

CUBUPCKIM OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 76-92
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Parameters/
[Tapamerpbl

Any other/
Hpyrue

Dominant Model/
JIOMHHAHTHAsT MOJIEITH

Recessive Model/
Peneccusnas Moueib

Menarche/Menapxe

Above 13 years/
Crapure 13 ner

Dominant Model/
JloMHHAHTHAsI MOJIETTb

Recessive Model/
PenieccuBnas monens

Below 13 years/
Momnoxe 13 ner

Dominant Model/
JlomMmuHaHTHas MOJIETh

Recessive Model/
PenieccuBHast monelb

Menopause/MeHonay3a

Below 55 years/
Monoxe 55 net

Dominant Model/
JloMuHaHTHAs MOJIEIIb

Recessive Model/
PenieccuBnast monens

Above 55 years/
Crapmre 55 ner

Dominant Model/
JIOMHHAHTHAsT MOIEITH

Recessive Model/
PenieccuBnas monenb

Genotype/
T'eHoTnm

CcC
AA
CA

(AA+CAvs CC)

(AAvs CA+CC)

CcC
AA
CA

(AA + CA vs CC)

(AAvs CA+CC)

CcC
AA
CA

(AA + CA vs CC)

(AA vs CA + CC)

@
AA
CA

(AA+ CAvs CC)

(AA vs CA + CC)

CcC
AA
CA

(AA+CAvs CC)

(AAvs CA+CC)

Cases/
Konuuectro
OOJIBHBIX

3(50 %)
2(33 %)
1 (17 %)

3(50 %)

4 (67 %)

10 (33 %)
12 (40 %)
8 (27 %)

20 (67 %)

18 (60 %)

9 (47 %)
737 %)
3(16 %)

10 (53 %)

12 (63 %)

5(38 %)
6 (47 %)
2 (15 %)

8 (62 %)

7 (54 %)

424 %)
8 (47 %)
5(29 %)

13 (76 %)

9 (53 %)

Notes: p-value=0.05, ™ — non-significant; created by the authors.

Controls/
KomuuectBo i B
KOHTPOJILHOM TpyIIe

3(33 %)
2(23 %)
4 (44 %)

6 (67 %)

7 (78 %)

14 (42 %)
9 (26 %)
11 (32 %)

20 (58 %)

25 (74 %)

4 (25 %)
7 (44 %)
531 %)

12 (75 %)

9 (56 %)

3(33 %)
2 (22 %)
4 (45 %)

6 (67 %)

7 (78 %)

5(50 %)
330 %)
2(20 %)

5 (50 %)

7 (70 %)

Tpumeuanus: p-value=0,05, ™ — He3HAYMMBIE PA3TUYMs; TAOIUIIA COCTABICHA ABTOPAMHU.
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End of Table 4/OkoH4yaHue Tabnuubl 4

2

X

0.11
0.49

0.24

0.29

1.32

1.41

0.26

1.10

0.67
0.67

1.13

0.11

0.29
0.60

0.09

0.07

0.11
0.11

1.50

0.90

p-value

0.74"
0.48™

0.62™

1.00™

0.39m

0.59

0.61™

0.29m

0.26™
0.26™

0.29m

0.74

0.59
0.4

1.00™

1.00™

0.74
0.74n

0.22m

1.00™

OR (95 %CI)

0.80 (0.22-2.98)
0.60 (0.14-2.51)
1.00 (Ref)

0.50 (0.21-2.35)

1.75 (0.18-10.63)

1.36 (0.68-2.71)
1.21 (0.59-2.46)
1.00 (Ref)

1.40 (0.66 — 1.92)

1.85 (0.57 — 3.95)

2.00 (0.60—6.64)
2.00 (0.60—6.64)
1.00 (Ref)

0.37 (0.35-1.45)

0.75 (0.29 — 2.58)

1.33 (0.46-3.84)
1.50 (0.53-4.21)
1.00 (Ref)

0.80 (0.13-4.75)

1.00 (0.23-4.40)

1.25 (0.34-4.66)
1.25 (0.34-4.66)
1.00 (Ref)

3.25 (0.61-17.28)

1.00 (0.25-4.04)
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Table 5/Tabnuua 5

Analysis of the IL-10 gene polymorphism (rs1800896), age, ethnicity, age at menarche,

and menopause of cases and controls

AHanu3 nonumopcduama reHa IL-10 (rs1800896) B 3aBMCUMMOCTM OT BO3pacTa, ITHUYECKOM

Parameters/
[Tapamerpsl

Age/Bospact

Above 45 years/
Crapue 45 net

Dominant Model/
JIoMHHAHTHAs MOJICITh
Recessive Model/
PenieccuBHast monenns

Below 45 years/
Momoxe 45 ner

Dominant Model/
JlomMuHaHTHAs MOJIEITb

Recessive Model/
PenieccuBnast monennb

Genotype/
T'enorun

GG
AA
AG

(AA+AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA +AG vs GG)

(AAvs GG + AG)

Ethnicity/9THHuYecKast mpuHAUIEKHOCTD

Pashtoon/
Ilymrynst

Dominant Model/
JlomMuHAHTHAS MOJIEITHb
Recessive Model/
PeneccuBHas Mmojenb

Baloch/
bemymxu

Dominant Model/
JloMuHaAHTHAsT MOJIEITb
Recessive Model/
PeneccuBHas Moziennb

Brahvi/
bpaxsu

Dominant Model/
JloMUHAHTHAS MOJIETH
Recessive Model/
PeneccuBnast Mmoaein

Punjabi/
Tlenmxadbu

Dominant Model/
JlomMuHaHTHAs MOJIEITH
Recessive Model/
PenieccuBHast monens

Any other/
Hpyroe

Dominant Model/
JIoMHHAHTHAs MOJIEIh

CUBUPCKIM OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 76-92

GG
AA
AG

(AA + AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA + AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA+AG vs GG)

(AAvs GG +AG)

GG
AA
AG

(AA + AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA + AG vs GG)

Cases/
KonnuectBo
OOJILHBIX

16 (44 %)
14 (39 %)
6 (17 %)

20 (56 %)

22 (61 %)

5(36 %)
428 %)
5(36 %)

9 (64 %)

10 (71 %)

11 (69 %)
3(19 %)
2(12 %)

531 %)

13 (81 %)

3 (38 %)
2(24 %)
3 (38 %)

5(62 %)

6 (75 %)

3 (38 %)
3 (38 %)
224 %)

5(63 %)

5(63 %)

2(29 %)
3 (42 %)
2(29 %)

5(71 %)

4(57 %)

327 %)
5 (46 %)
327 %)

8 (73 %)

Controls/
KomnuectBo i B
KOHTPOIIBHOH IpyIie

12 (46 %)
8 (31 %)
6 (23 %)

14 (54 %)

18 (69 %)

8 (33 %)
729 %)
9 (30 %)

16 (67 %)

17 (71 %)

6 (40 %)
427 %)
5(33 %)

9 (60 %)

11 (73 %)

5(56 %)
2(22 %)
2(22 %)

4 (44 %)

7 (78 %)

6 (55 %)
327 %)
2 (18 %)

5 (46 %)

8 (73 %)

2(29 %)
2(29 %)
3 (42 %)

5(71 %)

5(71 %)

3 (38 %)
2 (24 %)
3 (38 %)

5(62 %)

2

X

0.09
0.45

0.19

1.41

0.39
0.59

0.19

0.12

5.68
3.27

0.16

0.18

0.10
0.37

0.09

0.31

0.54
0.41

0.54

0.22

0.40
0.90

0.30

0.32

1.79
0.39

0.30

NpUHagnNexHoCTU, Bo3pacTa HaCcTynneHusa meHapxe u MmeHonay3bl

p-value

0.09™
0.23

1.00™

1.00m

0.39"
0.4

1.00m

1.00™

0.02%*
0.07™

0.16™

1.00™

0.71™
1.00™

0.43

0.89™

0.74"
0.53

0.65™

1.00™

0.34"
1.00"

1.00™

0.61"

0.18™
0.53™

0.58™

OR (95 %CI)

2.00 (0.89-4.45)
1.67 (0.73-3.81)
1.00 (Ref)

1.07 (0.39-2.95)

1.00 (0.41-2.41)

1.44 (0.62-3.38)
0.67 (0.24-1.88)
1.00 (Ref)

0.90 (0.23-3.59)

1.00 (0.33-3.02)

9.50 (2.21-40.78)
2.50 (0.48-12.89)
1.00 (Ref)

0.30 (0.07-1.33)

1.00 (0.32-3.11)

1.33 (0.29-5.96)
1.00 (0.20-4.95)
1.00 (Ref)

2.08 (0.31-13.9)

1.18 (0.13-10.2)

1.25 (0.34-4.65)
1.50 (0.42-5.31)
1.00 (Ref)

2.00(0.31-12.84)

1.00 (0.21-4.86)

0.33 (0.03-3.20)
1.00 (0.20-4.95)
1.00 (Ref)

1.00 (0.10-10.08)

1.88 (0.20-16.90)

0.33 (0.07-1.65)
0.67 (0.19-2.36)
1.00 (Ref)

1.64 (0.28-9.41)
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Parameters/
ITapamerpst

Menarche/Menapxe

Above 13 years/
Crapiue 13 net

Dominant Model/
JlomuHaHTHas MOJENb
Recessive Model/
PenieccuBHast monens

Below 13 years/
Mornosxke 13 aet

Dominant Model/
JlomMuHaHTHas MOJENb
Recessive Model/
PernieccuBHast MOJIENb
Menopause/MeHomnay3a

Above 55 years/
Crape 55 ner

Dominant Model/
JlomuHaHTHas MOJENb
Recessive Model/
PenieccuBHast MoJielb

Below 55 years/
Momnoxe 55 net

Dominant Model/
JloMUHAHTHAS MOJIETb

Recessive Model/
PenieccuBHas Moaenn

Genotype/

T'eHoTnm

GG
AA
AG

(AA +AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA+AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA +AG vs GG)

(AAvs GG + AG)

GG
AA
AG

(AA+AG vs GG)

(AA vs GG + AG)

Cases/
KonmuectBo
OOJIBHBIX

15 (50 %)
10 (33 %)
5(17 %)

15 (50 %)

20 (67 %)

9 (23 %)
6 (31 %)
5 (46 %)

11 (69 %)

14 (69 %)

11 (41 %)
7 (26 %)
9 (33 %)
16 (59 %)

20 (74 %)

436 %)
436 %)
3 (28 %)

7 (64 %)

7 (64 %)

Controls/
Konuyectso nui B
KOHTPOIIBHOH TpyIIe

16 (44 %)
12 (32 %)
9 (24 %)

21 (68 %)

25 (68 %)

3(23 %)
431 %)
6 (46 %)

10 (77 %)

9 (69 %)

12 (41 %)
8 (28 %)
9 (31 %)
17 (59 %)

21 (72 %)

4 (33 %)
3(25%)
5 (42 %)

8 (67 %)

9 (75 %)

Notes: p-value=0.05; ™ — non-significant; * — significant association; created by the authors.

Ipumeuanns: p-value=0,05; ™ — He3HAYNMBIE pa3IUYNs; * — 3HAYMMBbIE PA3JIMUK; TAOIUIA COCTABICHA aBTOPAMH.

End of Table 5/0koH4yaHue Tabnuubl 5

2

X

6.63
3.42

6.63

0.09

0.10
0.09

0.31

0.43

0.29
0.60

0.40

0.07
0.11
0.11
0.06

0.33

p-value

0.01*
0.06™

0.01*

0.91m

0.47"
0.07™

0.59™

1.00™

0.59"
0.4

1.00"

0.85™

0.74"
0.74"

0.89™

0.57™

OR (95 %CI)

1.00 (2.00-3.00)
2.25 (0.98-5.17)
1.00 (Ref)

1.44 (1.16-1.22)

1.06 (0.39-2.86)

0.70 (0.27-1.84)
0.30 (0.09-1.09)
1.00 (Ref)

0.67 (0.15-2.94)

1.00 (0.21-4.66)

1.33 (0.46-3.84)
1.50 (0.53-4.221)
1.00 (Ref)

1.00 (0.38-2.65)

0.90 (0.30-2.69)

1.25 (0.34-4.65)
1.25 (0.34-4.65
1.00 (Ref)

0.87 (0.14-5.26)

1.67 (0.29-9.64)

Table 6/Tabnuua 6

Analysis of IL-10 gene polymorphism (rs1800872), exercise, smoking status, number of children,
and use of contraceptive drugs

Ananus nonumopduama reHa IL-10 (rs1800872) B 3aBucuMocTy OT hn3M4EeCKON aKTUBHOCTHU, CTaTyca
KYPEeHUSA, KonmyecTBa geTel U UCNOSIb30BaHUA NPOTUBO3a4yaTO4YHbIX NpenapaToB

Parameters/
ITapamerpst

Genotype/
T'enorun

Exercise/®usnueckast akTHBHOCTE

Yes//la

Dominant Model/
JloMuHaHTHAs MOJICITb
Recessive Model/
PernieccuBHass Moieiab

No/Her

Dominant Model/
JloMUHAHTHAsI MOJIEIThH

86

@
AA
CA

(AA +CA vs CC)

(AA vs CC + CA)

CC
AA
CA

(AA + CA vs CC)

Cases/

KommuectBo

OOJBHBIX

6 (43 %)
5(36 %)
321 %)

8 (57 %)

9 (64 %)

15 (42 %)
14 (39 %)
7 (19 %)

21 (58 %)

Controls/
KonuuectBo nwil B

KOHTPOJIBHOM TpyIIe

10 (38 %)
9 (35 %)
727 %)

16 (62 %)

17 (65 %)

10 (42 %)
6 (25 %)
8 (33 %)

14 (58 %)

2

X

0.52
0.25

0.10

0.21

1.27
0.93

0.30

p-value

0.47"
0.62™

0.75™

0.95™

0.26™
0.34

1.00™

OR (95 %CI)

1.43 (0.54-3.75)
1.29 (0.48-3.45)
1.00 (Ref)

0.80 (0.20-3.10)

1.04 (0.26-4.11)

1.55 (0.72-3.29)
1.46 (0.66-3.13)
1.00 (Ref)

1.00 (0.40-2.52)
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Parameters/
[Tapamerpst

Recessive Model/
PenieccuBHast monmens

Genotype/
I'enotun

(AAvs CC+CA)

Smoking status/Crartyc KypeHust

Smokers/
Kypsmne

Dominant Model/
JloMuHaAHTHAs MOJIEITb
Recessive Model/
PenieccuBnast momens

Non-smokers/
Hexkypsmue

Dominant Model/
JloMUHaAHTHAs MOJIETTb

Recessive Model/
PeneccuBHas momenb

Children//letn

More than 5/
Bonpme 5

Dominant Model/
JloMuHaHTHAs MOJIEITb
Recessive Model/
PenieccuBHast monmens

Less than 5/
Mensie 5

Dominant Model/
JlomuHAHTHAS MOJEITH

Recessive Model/
PeneccuBHast Mmoneinnb

Contraceptive drugs/KoHTpalnenTHBHbIE perapaThl

Yes//la

Dominant Model/
JlomMuHaHTHas MOJENb
Recessive Model/
PeneccuBHast monennb

No/Het

Dominant Model/
JloMuHaHTHAs! MOJICITb
Recessive Model/
PenieccuBHast momens

CC
AA
CA

(AA + CA vs CC)

(AAvs CC+CA)

CC
AA
CA

(AA + CA vs CC)

(AAvs CC+CA)

CC

AA
CA

(AA + CA vs CC)

(AA vs CC + CA)

CC
AA
CA

(AA+ CA vs CC)

(AA vs CC + CA)

CC
AA
CA

(AA+ CA vs CC)

(AA vs CC + CA)

CC
AA
CA

(AA + CA vs CC)

(AAvs CC+CA)

Cases/

KommuectBo

OOJIBHBIX

22 (61 %)

8 (28 %)
15 (52 %)
6 (20 %)

21 (72 %)

14 (48 %)

9 (43 %)
733 %)
5 (24 %)

12 (57 %)

14 (67 %)

12 (33 %)

15 (42 %)
9 (25 %)

24 (67 %)

21 (58 %)

6 (43 %)
5(36 %)
321 %)

8 (57 %)

9 (64 %)

5(29 %)
9 (53 %)
3 (18 %)

12 (71 %)

8 (47 %)

15 (44 %)
10 (32 %)
8 (24 %)

18 (56 %)

23 (68 %)

Controls/

KonnuectBo nui B
KOHTPOJIBHOM Ipymie

18 (75 %)

6 (35 %)
8 (47 %)
3 (18 %)

11 (65 %)

9 (53 %)

15 (46 %)
9 (27 %)
9 (27 %)

18 (54 %)

24 (73 %)

11 (46 %)

9 (37 %)
4(17 %)

13 (54 %)

15 (63 %)

15 (58 %)
6 (23 %)
5(19 %)

11 (42 %)

20 (77 %)

6 (35 %)
7 (41 %)
424 %)

11 (65 %)

10 (59 %)

14 (43 %)
9 (27 %)
10 (30 %)

19 (57 %)

24 (73 %)

Notes: p-value=0.05; ™ — non-significant; * — significant association; created by the authors.

TIpumeuanus: p-value=0,05; ™ — He3HAUMMBIE pa3IHuKs; * — 3HAUMMBIC P34k, TA0IHIA COCTABICHA AaBTOPAMH.
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X

1.46

1.27
6.63

0.22

6.63

0.39
1.07

0.06

0.25

1.56

0.29

1.23

0.16

0.29
0.08

0.84

0.81

0.27
4.64

0.75

5.68

0.21
0.42

0.45

0.91

p-value

0.23m

0.26™
0.01%*

0.64™

0.01*

0.39m
0.30m

0.81™

0.62™

0.21m
0.59

0.27"

0.69™

0.59
0.76™

0.36™

0.37™

0.27™
0.03*

0.75™

0.02*

0.33m
0.72"

0.91™

0.67™

OR (95 %CI)

1.94 (0.64-5.88)

2.00 (0.60—6.64)
4.00 (1.34-11.97)
1.00 (Ref)

1.36 (0.38-4.82)

4.00 (1.34-11.97)

1.36 (0.68-2.71)
0.64 (0.28-1.48)
1.00 (Ref)

1.13 (0.40-3.23)

1.33 (0.42-4.17)

1.58 (0.77-3.26)

1.33 (0.46-3.84)
1.00 (Ref)

1.77 (0.63-4.92)

1.22 (0.45-3.30)

1.33 (0.46-3.84)
0.83 (0.25-2.73)
1.00 (Ref)

1.83 (0.49-6.86)

1.89 (0.47-7.50)

2.50 (0.46-12.89)
5.50 (1.23-24.81)
1.00 (Ref)

1.27 (0.29-5.61)

5.50 (1.23-24.81)

1.36 (0.72-2.62)
0.86 (0.43-1.79)
1.00 (Ref)

0.95 (0.37-2.44)

1.27 (0.44-3.64)
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Table 7/Tabnuua 7
Analysis of IL-10 gene polymorphism (rs1800896), exercise, smoking status, number of children,
and use of contraceptive drugs

Ananus nonumopduama reHa IL-10 (rs1800896) B 3aBucCMMOCTU OT (PM3UYECKUX YNPAXKHEHUH, cTaTyca

KypeHus, Konnyecrtea

Parameters/ Gen y Cases/ Controls/
eters enotype Kommuectso ~ KommuecTBo siuig B v p-value/ OR (95 % CI)
[Tapamerpsl I'enotun .
OONIBHBIX  KOHTPOJBHOI IpyIime
Exercise/®usnueckast akTHBHOCTE
cC 6 (43 %) 10 (38 %) 0.52 0.470 1.43 (0.54-3.75)
Yes/ITa AA 5 (36 %) 9 (35 %) 0.25 0.62" 1.29 (0.48-3.45)
CA 321 %) 727 %) - 1.00 (Ref)
Dominant Model/ s 4 ca ooy 8(57 %) 16 (62 %) 0.10 0.75™ 0.80 (0.20-3.10)
JloMuHAHTHasT MOJICITb
Recessive Model/
(AAvs CC+CA) 9 (64 %) 17 (65 %) 0.21 0.95m 1.04 (0.26-4.11)
PenieccuBHast Mmonenb
cC 15 (42 %) 10 (42 %) 1.27 0.26" 1.55 (0.72-3.29)
No/Her AA 14 (39 %) 6 (25 %) 0.93 0.34m 1.46 (0.66-3.13)
CA 7 (19 %) 8 (33 %) - 1.00 (Ref)
T (L)v[ Zﬁ;ﬁ‘:aﬁge” (AA+CAvsCC) 21 (58%) 14 (58 %) 0.30 1.00™ 1.00 (0.40-2.52)
JIENTh
Pieeiecj;zzy;f:é; . (AAWSCC+CA)  22(61%) 18 (75 %) 1.46 0.23" 1.94 (0.64-5.88)
Smoking status/Craryc KypeHust
cC 8 (28 %) 6 (35 %) 1.27 0.26 2.00 (0.60-6.64)
Smokers/
Kypse AA 15 (52 %) 8 (47 %) 6.63 0.01* 4.00 (1.34-11.97)
CA 6 (20 %) 3 (18 %) - 1.00 (Ref)
Dominant Model/ ) 4 oA ooy 21 (12%) 11 (65 %) 0.22 0.64™ 1.36 (0.38-4.82)
JloMuHaHTHasT MOJIEITb
P;?;i:g;iﬁ:i; . (AAWCCHCA)  14(48%) 9 (53 %) 6.63 0.01% 4.00 (1.34-11.97)
cC 9 (43 %) 15 (46 %) 0.39 0.39" 1.36 (0.68-2.71)
Non-smokers/ . .
Hexypsue AA 7(33 %) 9 (27 %) 1.07 0.30m 0.64 (0.28-1.48)
CA 5(24 %) 9 (27 %) - 1.00 (Ref)
Dominant Model/ — \ \  ca ooy 1257 %) 18 (54 %) 0.06 0.81" 1.13 (0.40-3.23)
JloMrHAHTHAsI MOJICTTb
Recessive Model/
(AA vs CC+CA)  14(67 %) 24 (73 %) 0.25 0.62" 1.33 (0.42-4.17)
PenieccuBnas monenb
Children/[Ileti
cC 12 (33 %) 11 (46 %) 1.56 0.21m 1.58 (0.77-3.26)
M‘]’;re thafsl 5/ AA 15 (42 %) 9 (37 %) 029 059" 133 (0.46-3.84)
0JICC
CA 9 (25 %) 4(17 %) - 1.00 (Ref)
Dominant Model/ 4 cx ocoy 24 (67 %) 13 (54 %) 1.23 0.27" 1.77 (0.63-4.92)
JloMuHaHTHAs MOJIEIIb
Piiii?;iiﬁ:ig . (AAWCC+CA)  21(58%) 15 (63 %) 0.16 0.69™ 1.22 (0.45-3.30)
cC 6 (43 %) 15 (58 %) 0.29 0.59m 1.33 (0.46-3.84)
Less than 5/ AA 5(36 %) 6 (23 %) 0.08 0.76™ 0.83 (0.25-2.73)
Menblie 5
CA 321 %) 5(19 %) - 1.00 (Ref)
Dominant Model/ —— \ \ |\ ca ysc0)  8(57%) 11 (42 %) 0.84 0.36™ 1.83 (0.49-6.86)
I[OMI/IHaHTHaSI MOICIIb
Recessive Model/ A L occ v cA) 964 %) 20 (77 %) 0.81 0.37m 1.89 (0.47-7.50)

PenteccuBnas monenn
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End of Table 7/OkoH4YaHue Tabnuubl 7

Parameters/ Genotype/ R (oo
P Komuuectso ~ Komuuectso nui B v p-value/ OR (95 % CI)
[Tapamerpsl T'enorun .
GOJIBHBIX  KOHTPOJILHOMW IPYIIIe
Contraceptive drugs/KoHTpaiienTuBHbIC MpenapaThl
CcC 5(29 %) 6 (35 %) 0.27 0.27m 2.50 (0.46-12.89)
Yes/Jla AA 9 (53 %) 7 (41 %) 4.64 0.03* 5.50 (1.23-24.81)
CA 3 (18 %) 4 (24 %) - 1.00 (Ref)
Dominant Model/
(AA+ CA vs CC) 12 (71 %) 11 (65 %) 0.75 0.75" 1.27 (0.29-5.61)
JloMuHAHTHAsI MOJIETIb
Recessive Model/ ) ) Loccrca)  8(@7%) 10 (59 %) 5.68 0.02* 5.50 (1.23-24.81)
PeueccuBnas mozens
cCc 15 (44 %) 14 (43 %) 0.21 0.33m 1.36 (0.72-2.62)
No/Her AA 10 (32 %) 9 (27 %) 0.42 0.72n 0.86 (0.43-1.79)
CA 8 (24 %) 10 (30 %) - 1.00 (Ref)
DN o e EE)  1BE6%) 19 (57 %) 0.45 0.91™ 0.95 (0.37-2.44)
JloMuHAHTHas MOJIEITh
Recessive Model/ oot ca)y 23 (68 %) 24 (73 %) 0.91 0.67" 1.27 (0.44-3.64)

PereccuBHast Mmozenb

Notes: p-value=0.05; ns — non-significant; * — significant association; created by the authors.

TIpumeuanus: p-value=0,05; ns — He3HAUMMBIE Pa3IHUKsl; * — 3HAUMMBIE Pa3JIMUKsl; Ta0IMIA COCTABICHA aBTOPAMH.

experience abnormal vaginal discharge as a primary
symptom. This discharge can be characterized as wa-
tery, purulent, or mucoid. Advanced instances are char-
acterized by pelvic or abdominal pain as well as urinary
or rectal symptoms. Pelvic discomfort can occur due
to a disease that invades the local area or as a result of
a concurrent pelvic inflammatory illness [16].

The International Federation of Gynecology and
Obstetrics (FIGO) has approved colposcopy, biopsy,
cervix conization, cystoscopy, and proctosigmoidosco-
py as the only evaluation methods for staging. During
the initial phases of a disease, the uterus may experi-
ence an impact, such as in stages IA, IB1, and [TIA1.
Individuals diagnosed with stage [IB-IVA disease are
classified as having advanced disease. As per multiple
oncologists, the advanced illness group now includes
patients with IB2 and ITA2 disease [17]. No patients
in this study were diagnosed at stage I, suggesting that
limited awareness and inadequate screening contribute
to delayed detection and reduced survival chances.
Additionally, squamous cell carcinoma was the most
prevalent type, observed in 75 % of cases (Fig. 6).

Globally, and particularly in developing countries,
cervical cancer is a major contributor to female mortal-
ity. Approximately 78 % of cervical cancer cases are
seen in developing and economically underdeveloped
nations [18].

A study found that starting menstruation at the
age of 13—14 is a substantial risk factor for develop-
ing cervical cancer, with an odds ratio of 2.91 (95 %
confidence interval: 1.18-7.20). A chi-square analysis
revealed a significant correlation between the onset
of cervical cancer and the age at which menstrua-
tion begins (p-value 0.001) [19]. In this study, SNP
(rs1800872) did not show a significant association

CUBUPCKIM OHKONOTMYECKNW XXYPHAT. 2025; 24(3): 76-92

between cervical cancer and the age of menarche (Ta-
ble 4). However, SNP (rs1800896) was significantly
associated with menarche (Table 5). While menopause
is known to be a risk factor for cervical cancer [20],
our findings did not show a significant correlation
between menopause and cervical malignancy (Tables
4 and 5).

According to a study, there were no statistically
significant correlations between smoking and patient-
reported outcomes. However, another study provides
evidence of the correlation between tobacco use and
the development of cervical cancer and highlights the
substantial benefits of stopping smoking in preventing
cancer [21]. Recent research indicates a significant
correlation between smoking and the likelihood of
acquiring cervical cancer (Tables 6 and 7). The use of
oral contraceptive pills was significantly linked to an
increased risk of developing cervical cancer. The use of
oral contraceptives is associated with an elevated risk
of developing cervical cancer [22]. The present study
further validates the strong significant correlation be-
tween the utilization of contraceptive medications and
the occurrence of cervical cancer (Table 6).

Examining the correlation between various genetic
variations in several cytokine genes has shown that
the presence of polymorphisms is associated with an
elevated risk of cervical cancer. Cytokines, crucial
signaling molecules, are produced by various cells
in the body. /L-10, a vital cytokine, can decrease
inflammation and also exhibit antiangiogenic and
immunosuppressive effects. Research has shown that
genetic variants in the /L-10 gene have an impact on
the production levels of this cytokine. Thus, /L-10 may
exhibit both tumor-protective and tumor-promoting
effects. Several studies have examined the levels of
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1L-10, both high and low, in cervical cancer. Our
study found no such link in the Pakistani population
of Quetta (Tables 2 and 3).

A meta-analysis of 1498 cases and 1608 healthy
controls has revealed that the presence of /L-10 gene
variants enhances the chance of developing cervical
cancer. Another meta-analysis has similarly validated
the connection of the /L-10 gene (OR=1.17, p=0.012),
with 2183 cases and 1188 controls. A case-control in-
vestigation in the Indian population further validated
the association between cervical cancer and /L-10
gene polymorphism. However, certain studies have
discovered that there is no connection between /L-10
gene polymorphisms and cervical cancer in various
groups [23].

Study limitations

Our study had a small sample size because there
were only 50 patients available at CENAR Hospital in
Quetta over two years. In addition, the data collected
from the past eight years showed a low occurrence rate
in the city, which limited the sample size to only 112
cases. The limited sample size may restrict the appli-
cability of our findings to larger populations. Although
we faced the difficulty of having a small sample size,
our study is notable for being a unique inquiry into
the correlation between /L-10 gene polymorphisms
and cervical cancer specifically in the Quetta region.
Our study contributes new insights into the field of
cervical cancer genetics by conducting a thorough
analysis of the available data in a hitherto underex-
plored area of inquiry. By specifically analyzing two
single nucleotide polymorphisms (SNPs) within the
1L-10 gene, we were able to perform a comprehensive
examination of these particular genetic variants. Our
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