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Abstract

Background. Interleukin-10 (IL-10) regulates immune responses and has been linked to cancer development. 
Polymorphisms in the IL-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 IL-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 IL-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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Àííîòàöèÿ

Àêòóàëüíîñòü. Интерлейкин-10 (IL-10) играет важную роль в регуляции иммунных реакций и может 
быть связан с развитием рака. Полиморфизмы в гене ИЛ-10, такие как rs1800872 и rs1800896, могут 
влиять на восприимчивость к раку. Ни одно из предыдущих исследований не изучало связь между 
этими вариантами и раком шейки матки в Кветте, Пакистан. Öåëüþ èññëåäîâàíèÿ было изучение 
связи между полиморфизмами гена IL-10 (rs1800872 и rs1800896) и восприимчивостью к раку шейки 
матки (РШМ) среди женщин в Кветте, Пакистан, а также определение распространенности и факторов 
риска, способствующих развитию РШМ в этой группе населения. Ìàòåðèàë è ìåòîäû. Для проведения 
анализа по методу «случай-контроль» были отобраны 50 больных РШМ и 50 здоровых лиц. Данные 
для ретроспективного анализа собирались с использованием заранее разработанной формы. Демо-
графическая информация и образцы крови собирались у участниц с их согласия. ДНК извлекалась с 
использованием органического подхода, а генотипирование проводилось с использованием техники 
TETRA-праймера ARMS-PCR. Анализ данных проводился с использованием мультиномиальной логи-
стической регрессии с 95 % доверительным интервалом с помощью программного обеспечения SPSS.
Ðåçóëüòàòû. Исследование не выявило значимой связи между полиморфизмами гена IL-10 (rs1800872 
и rs1800896) и РШМ среди населения города Кветта. Значимая связь была обнаружена между РШМ и 
курением, отсутствием физической активности, возрастом менархе и использованием оральных кон-
трацептивов. Çàêëþ÷åíèå. Исследование не подтверждает связи между полиморфизмами гена IL-10
(rs1800872 и rs1800896) и раком шейки матки в Кветте. Отсутствие осведомленности и неадекватный 
скрининг являются существенным препятствием для эффективного лечения РШМ. 

Êëþ÷åâûå ñëîâà: ðàê øåéêè ìàòêè, IL-10, ïîëèìîðôèçì, 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-

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. IL-10 has a dual 
role in the genesis of cancer.. IL-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 IL-10 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 IL-10 gene 
and the development of cervical cancer in Zimbabwean 
women, as compared to the IL-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 IL-10 A allele. The IL-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 IL-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 IL-10 gene, a correlation 
was present between the severity of cervical cancer 
for both IL-10 -592C/A and TNF -308G/A variations. 
These findings imply that IL-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 IL-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 IL-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.

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 µL 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 IL-
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 IL-10 gene polymorphisms and categorical 
variables was determined using the chi-square test, 
with both the calculated test statistic (χ² 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/Òàáëèöà 1

Age groups, frequency of reported cases

Âîçðàñòíûå ãðóïïû, ÷àñòîòà çàðåãèñòðèðîâàííûõ ñëó÷àåâ 

Age groups, years/Возрастные группы, лет Frequency/Частота
20–29 1 (0.89 %)
30–39 15 (13.39 %)
40–49 33 (29.46 %)
50–59 24 (21.42 %)
60–69 26 (23.21 %)
70–79 13 (11.60 %)

Total/Всего 112 (100 %)
Note: created by the authors.

Примечание: таблица составлена авторами.

Fig. 1. Annual cervical cancer cases were reported at CENAR 
Hospital Quetta from 2015 to 2022. Note: created by the authors
Рис. 1. Погодовое число первичных случаев РМШ в больнице 

CENAR в Кветте, в период с 2015 по 2022 г.. Примечание: 
рисунок выполнен авторами

Fig. 2. Different ethnic groups of reported cases at CENAR 
hospital from 2015–2022.  Note: created by the authors

Рис. 2. Этнические группы больных РШМ, 
зарегистрированных в больнице CENAR с 2015 по 2022 г. 

Примечание: рисунок выполнен авторами
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 IV 

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
Рис. 3. Симптомы рака шейки матки, выявленного в период с 

2015 по 2022 г. Примечание: рисунок выполнен авторами
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(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 IL-10 gene 

polymorphism (rs1800872) showed no significant 
association with cervical cancer in the Pakistani com-
munity of Quetta, Balochistan (p=0.32). The frequency 
of the 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 IL-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.

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
Рис. 4. Процент зарегистрированных 

случаев РШМ из разных городов. 
Большинство пациенток проживало в 
г. Кветта – 42 % случаев. Примечание: 

рисунок выполнен авторами

Fig. 5. Number of reported cases according to the FIGO staging 
system during 2015–2022. Note: created by the authors

Рис. 5. Распределение РШМ, выявленных в 2015–2022 гг., 
по стадиям FIGO. Примечание: рисунок выполнен авторами

Fig. 6. Pie chart showing the percentage of cervical cancer types 
in reported cases. Note: created by the authors

Рис. 6. Соотношение гистологических типов рака шейки 
матки. Примечание: рисунок выполнен авторами

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 IL-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/Òàáëèöà 2

Genotype and allele frequency for IL-10 gene polymorphism (rs1800872)

Ãåíîòèï è ÷àñòîòà àëëåëåé äëÿ ïîëèìîðôèçìà ãåíà IL-10 (rs1800872)

Genotype/Генотип

Status/Статус

χ2
p-value OR (95 % CI)Cases/

Число случаев
рака

Controls/
Число контрольных

случаев
CC 18 (36 %) 25 (50 %)

0.98 0.32ns 1.31 (0.42–3.91)AA 20 (40 %) 15 (30 %)
CA 12 (24 %) 10 (20 %)
C 48 (48 %) 60 (60 %) 1.02 0.31ns 1.30 (0.32–3.61)A 52 (52 %) 40 (40 %)

Dominant Model (CA + AA vs CC)/
Доминантная модель (CA + AA vs CC) 32 (64 %) 25 (50 %) 1.52 0.22ns 1.78 (0.80 – 3.96)

Recessive Model (AA vs CA + CC)/
Рецессивная модель(AA vs CA + CC) 30 (60 %) 35 (70 %) 0.70 0.40ns 0.67 (0.31 – 1.45)

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

Примечания: p-value=0,05, ns – незначимые различия; таблица составлена авторами.
Table 3/Òàáëèöà 3

Genotype and allele frequency for IL-10 gene polymorphism (rs1800896)

Ãåíîòèï è ÷àñòîòà àëëåëåé äëÿ ïîëèìîðôèçìà ãåíà IL-10 (rs1800896)

Genotype/Генотип

Status/Статус

χ2
p-value OR (95 % CI)Cases/

Число случаев
рака

Controls/
Число контрольных

случаев
GG 23 (46 %) 18 (36 %)

1.47 0.42ns 1.00 (0.52–4.91)AA 15 (30 %) 15 (30 %)
AG 12 (24 %) 17 (34 %)
G 58 (58 %) 53 (53 %) 0.32 0.41ns 1.50 (0.41–4.61)A 42 (42 %) 47 (47 %)

Dominant Model (AG + AA vs GG)/
Доминантная модель (AG + AA vs GG) 27 (54 %) 32 (64 %) 0.66 0.31ns 0.64 (0.30 – 1.37)

Recessive Model (AA  vs AG + GG)/
Рецессивная модель (AA  vs AG + GG) 35 (70 %) 35 (70 %) 0.00 1.00ns 1.00 (0.44 – 2.30)

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

Примечания: p-value=0,05, ns – незначимые различия; таблица составлена авторами.

Fig. 7. Agarose gel (1.5 %) representing the IL-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
Рис. 7. Агарозный гель (1,5 %), представляющий полимор-

физм гена IL-10 (rs1800872): полоса M – ДНК-лестница (100 
п.н.); полоса NC – отрицательный контроль; полосы 1 и 

2 – CC (гомозиготный доминантный), полосы 3, 4 и 6 – CA 
(гетерозиготный); полоса 5 – AA (гомозиготный рецессивный). 

Примечание: рисунок выполнен авторами

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
Рис. 8. Агарозный гель (1,5 %), представляющий полимор-

физм гена IL-10 (rs1800896): полоса M – ДНК-лестница (100 
п.н.); полоса NC – отрицательный контроль; полосы 3, 6, 8, 9 
и 10 – GG (гомозиготный доминантный); полоса 5 AG (гете-

рогенный); полосы 1, 2 и 7 – AA (гомозиготный рецессивный). 
Примечание: рисунок выполнен авторами
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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 IL-10
gene variant (rs1800872) was classified into three 
genotype groups: CC, AA, and CA. The CA genotype 
was used as the reference. The IL-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 IL-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 IL-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 + AG vs GG), a significant 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.

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 
HPV18 in 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/Òàáëèöà 4

Analysis of the IL-10 gene polymorphism (rs1800872), age, ethnicity, age at menarche,                                      
and menopause of cases and controls

Àíàëèç ïîëèìîðôèçìà ãåíà IL-10 (rs1800872) â çàâèñèìîñòè îò âîçðàñòà, ýòíè÷åñêîé 
ïðèíàäëåæíîñòè, ñðîêîâ íàñòóïëåíèÿ ìåíàðõå è ìåíîïàóçû 

Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value OR (95 %CI)

Age, years/Возраст, лет

Above 45 years/
Старше 45

CC 12 (33 %) 10 (43 %) 0.89 0.34ns 1.46 (0.38–3.13)
AA 15 (42 %) 8 (35 %) 0.59 0.44ns 1.36 (0.63–2.97)
CA 9 (25 %) 5 (22 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 24 (67 %) 13 (57 %) 0.77 0.38ns 1.52 (0.60–3.85)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 21 (58 %) 15 (65 %) 0.05 0.83ns 1.12 (0.41–3.10)

Below 45 years/
моложе 45

CC 5 (36 %) 11 (41 %) 0.91 0.35ns 1.57 (0.61–4.05)

AA 6 (43 %) 10 (37 %) 0.60 0.47ns 1.43 (0.54–3.75)
CA 3 (21 %) 6 (22 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 9 (64 %) 16 (59 %) 0.14 1.00ns 1.24 (0.33–4.71)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 8 (57 %) 17 (63 %) 0.51 0.32ns 2.27 (0.47–10.92)

Ethnicity/Этническая принадлежность

Pashtoon/
Пуштуны

CC 6 (32 %) 4 (31 %) 0.60 0.44ns 1.50 (0.54–4.21)
AA 7 (36 %) 6 (46 %) 1.46 0.23ns 1.83 (0.68–4.96)
CA 6 (32 %) 3 (23 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 13 (68 %) 9 (69 %) 0.07 1.00ns 0.96 (0.21–4.42)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 12 (63 %) 7 (54 %) 0.34 0.57ns 1.50 (0.45–5.02)

Baloch/
Белуджи

CC 2 (28 %) 3 (44 %)
0.08

1.00ns 1.00 (0.53–4.21)
AA 3 (44 %) 2 (28 %) 0.71ns 1.83 (0.78–4.96)
CA 2 (28 %) 2 (28 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 5 (72 %) 4 (56 %) 0.14 1.00ns 1.00 (0.20–5.07)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 4 (44 %) 5 (72 %) 0.16 1.00ns 0.64 (0.10–4.11)

Brahvi/
Брахви

CC 3 (33 %) 5 (45 %) 1.65 0.12ns 3.50 (0.73–16.85)
AA 4 (44 %) 2 (18 %) 1.30 0.18ns 3.00 (0.61–14.86)
CA 2 (23 %) 4 (37 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 6 (67 %) 6 (55 %) 0.08 0.67ns 1.67 (0.54–5.17)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 5 (36 %) 9 (64 %) 0.10 1.00ns 0.43 (0.10–1.89)

Punjabi/
Пенджаби

CC 4 (44 %) 5 (50 %) 0.38 0.42ns 2.00 (0.37–10.92)
AA 3 (33 %) 3 (30 %) 0,27 0.57ns 0.50 (0.05–5.51) 
CA 2 (23 %) 2 (20 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 5 (56 %) 5 (50 %) 0.25 1.00ns 1.25 (0.21–7.62)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 6 (67 %) 7 (70 %) 0.23 1.00ns 1.17 (0.17–8.09)
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Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value OR (95 %CI)

Any other/
Другие

CC 3 (50 %) 3 (33 %) 0.11 0.74ns 0.80 (0.22–2.98)
AA 2 (33 %) 2 (23 %) 0.49 0.48ns 0.60 (0.14–2.51)
CA 1 (17 %) 4 (44 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 3 (50 %) 6 (67 %) 0.24 0.62ns 0.50 (0.21–2.35)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 4 (67 %) 7 (78 %) 0.29 1.00ns 1.75 (0.18–10.63)

Menarche/Менархе

Above 13 years/
Старше 13 лет

CC 10 (33 %) 14 (42 %) 1.32 0.39ns 1.36 (0.68–2.71)

AA 12 (40 %) 9 (26 %) 1.41 0.59ns 1.21 (0.59–2.46)
CA 8 (27 %) 11 (32 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 20 (67 %) 20 (58 %) 0.26 0.61ns 1.40 (0.66 – 1.92)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 18 (60 %) 25 (74 %) 1.10 0.29ns 1.85 (0.57 – 3.95)

Below 13 years/
Моложе 13 лет

CC 9 (47 %) 4 (25 %) 0.67 0.26ns 2.00 (0.60–6.64)
AA 7 (37 %) 7 (44 %) 0.67 0.26ns 2.00 (0.60–6.64)
CA 3 (16 %) 5 (31 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 10 (53 %) 12 (75 %) 1.13 0.29ns 0.37 (0.35–1.45)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 12 (63 %) 9 (56 %) 0.11 0.74ns 0.75 (0.29 – 2.58)

Menopause/Менопауза

Below 55 years/
Моложе 55 лет

CC 5 (38 %) 3 (33 %) 0.29 0.59ns 1.33 (0.46–3.84)
AA 6 (47 %) 2 (22 %) 0.60 0.44ns 1.50 (0.53–4.21)
CA 2 (15 %) 4 (45 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 8 (62 %) 6 (67 %) 0.09 1.00ns 0.80 (0.13–4.75)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 7 (54 %) 7 (78 %) 0.07 1.00ns 1.00 (0.23–4.40)

Above 55 years/
Старше 55 лет

CC 4 (24 %) 5 (50 %) 0.11 0.74ns 1.25 (0.34–4.66)
AA 8 (47 %) 3 (30 %) 0.11 0.74ns 1.25 (0.34–4.66)
CA 5 (29 %) 2 (20 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 13 (76 %) 5 (50 %) 1.50 0.22ns 3.25 (0.61–17.28)

Recessive Model/
Рецессивная модель (AA vs CA + CC) 9 (53 %) 7 (70 %) 0.90 1.00ns 1.00 (0.25–4.04)

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

Примечания: p-value=0,05, ns – незначимые различия; таблица составлена авторами.

End of Table 4/Îêîí÷àíèå òàáëèöû 4
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Table 5/Òàáëèöà 5

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

Àíàëèç ïîëèìîðôèçìà ãåíà IL-10 (rs1800896) â çàâèñèìîñòè îò âîçðàñòà, ýòíè÷åñêîé 
ïðèíàäëåæíîñòè, âîçðàñòà íàñòóïëåíèÿ ìåíàðõå è ìåíîïàóçû 

Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value OR (95 %CI)

Age/Возраст

Above 45 years/
Старше 45 лет

GG 16 (44 %) 12 (46 %) 0.09 0.09ns 2.00 (0.89–4.45)
AA 14 (39 %) 8 (31 %) 0.45 0.23ns 1.67 (0.73–3.81)
AG 6 (17 %) 6 (23 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 20 (56 %) 14 (54 %) 0.19 1.00ns 1.07 (0.39–2.95)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 22 (61 %) 18 (69 %) 1.41 1.00ns 1.00 (0.41–2.41)

Below 45 years/
Моложе 45 лет

GG 5 (36 %) 8 (33 %) 0.39 0.39ns 1.44 (0.62–3.38)
AA 4 (28 %) 7 (29 %) 0.59 0.44ns 0.67 (0.24–1.88)
AG 5 (36 %) 9 (30 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 9 (64 %) 16 (67 %) 0.19 1.00ns 0.90 (0.23–3.59)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 10 (71 %) 17 (71 %) 0.12 1.00ns 1.00 (0.33–3.02)

Ethnicity/Этническая принадлежность

Pashtoon/
Пуштуны

GG 11 (69 %) 6 (40 %) 5.68 0.02* 9.50 (2.21–40.78)
AA 3 (19 %) 4 (27 %) 3.27 0.07ns 2.50 (0.48–12.89)
AG 2 (12 %) 5 (33 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 5 (31 %) 9 (60 %) 0.16 0.16ns 0.30 (0.07–1.33)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 13 (81 %) 11 (73 %) 0.18 1.00ns 1.00 (0.32–3.11)

Baloch/
Белуджи

GG 3 (38 %) 5 (56 %) 0.10 0.71ns 1.33 (0.29–5.96)
AA 2 (24 %) 2 (22 %) 0.37 1.00ns 1.00 (0.20–4.95)
AG 3 (38 %) 2 (22 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 5 (62 %) 4 (44 %) 0.09 0.43ns 2.08 (0.31–13.9)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 6 (75 %) 7 (78 %) 0.31 0.89ns 1.18 (0.13–10.2)

Brahvi/
Брахви

GG 3 (38 %) 6 (55 %) 0.54 0.74ns 1.25 (0.34–4.65)
AA 3 (38 %) 3 (27 %) 0.41 0.53ns 1.50 (0.42–5.31)
AG 2 (24 %) 2 (18 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 5 (63 %) 5 (46 %) 0.54 0.65ns 2.00 (0.31–12.84)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 5 (63 %) 8 (73 %) 0.22 1.00ns 1.00 (0.21–4.86)

Punjabi/
Пенджаби

GG 2 (29 %) 2 (29 %) 0.40 0.34ns 0.33 (0.03–3.20)
AA 3 (42 %) 2 (29 %) 0.90 1.00ns 1.00 (0.20–4.95)
AG 2 (29 %) 3 (42 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 5 (71 %) 5 (71 %) 0.30 1.00ns 1.00 (0.10–10.08)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 4 (57 %) 5 (71 %) 0.32 0.61ns 1.88 (0.20–16.90)

Any other/
Другое

GG 3 (27 %) 3 (38 %) 1.79 0.18ns 0.33 (0.07–1.65) 
AA 5 (46 %) 2 (24 %) 0.39 0.53ns 0.67 (0.19–2.36)
AG 3 (27 %) 3 (38 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 8 (73 %) 5 (62 %) 0.30 0.58ns 1.64 (0.28–9.41)



86

LABORATORY AND EXPERIMENTAL STUDIES

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 76–92

Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value OR (95 %CI)

Menarche/Менархе

Above 13 years/
Старше 13 лет

GG 15 (50 %) 16 (44 %)
6.63
3.42

0.01* 1.00 (2.00–3.00)
AA 10 (33 %) 12 (32 %) 0.06ns 2.25 (0.98–5.17)
AG 5 (17 %) 9 (24 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 15 (50 %) 21 (68 %) 6.63 0.01* 1.44 (1.16–1.22)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 20 (67 %) 25 (68 %) 0.09 0.91ns 1.06 (0.39–2.86)

Below 13 years/
Моложе 13 лет

GG 9 (23 %) 3 (23 %) 0.10 0.47ns 0.70 (0.27–1.84)
AA 6 (31 %) 4 (31 %) 0.09 0.07ns 0.30 (0.09–1.09)
AG 5 (46 %) 6 (46 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 11 (69 %) 10 (77 %) 0.31 0.59ns 0.67 (0.15–2.94)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 14 (69 %) 9 (69 %) 0.43 1.00ns 1.00 (0.21–4.66)

Menopause/Менопауза

Above 55 years/
Старше 55 лет

GG 11 (41 %) 12 (41 %) 0.29 0.59ns 1.33 (0.46–3.84)
AA 7 (26 %) 8 (28 %) 0.60 0.44ns 1.50 (0.53–4.221)
AG 9 (33 %) 9 (31 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 16 (59 %) 17 (59 %) 0.40 1.00ns 1.00 (0.38–2.65)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 20 (74 %) 21 (72 %) 0.07 0.85ns 0.90 (0.30–2.69)

Below 55 years/
Моложе 55 лет

GG 4 (36 %) 4 (33 %) 0.11 0.74ns 1.25 (0.34–4.65)
AA 4 (36 %) 3 (25 %) 0.11 0.74ns 1.25 (0.34–4.65
AG 3 (28 %) 5 (42 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + AG vs GG) 7 (64 %) 8 (67 %) 0.06 0.89ns 0.87 (0.14–5.26)

Recessive Model/
Рецессивная модель  (AA vs GG + AG) 7 (64 %) 9 (75 %) 0.33 0.57ns 1.67 (0.29–9.64)

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

Примечания: p-value=0,05; ns – незначимые различия; * – значимые различия; таблица составлена авторами.
Table 6/Òàáëèöà 6

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

Àíàëèç ïîëèìîðôèçìà ãåíà IL-10 (rs1800872) â çàâèñèìîñòè  îò ôèçè÷åñêîé àêòèâíîñòè, ñòàòóñà 
êóðåíèÿ, êîëè÷åñòâà äåòåé è èñïîëüçîâàíèÿ ïðîòèâîçà÷àòî÷íûõ ïðåïàðàòîâ

Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value OR (95 %CI)

Exercise/Физическая активность 

Yes/Да
CC 6 (43 %) 10 (38 %) 0.52 0.47ns 1.43 (0.54–3.75)
AA 5 (36 %) 9 (35 %) 0.25 0.62ns 1.29 (0.48–3.45)
CA 3 (21 %) 7 (27 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 8 (57 %) 16 (62 %) 0.10 0.75ns 0.80 (0.20–3.10)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 9 (64 %) 17 (65 %) 0.21 0.95ns 1.04 (0.26–4.11)

No/Нет
CC 15 (42 %) 10 (42 %) 1.27 0.26ns 1.55 (0.72–3.29)
AA 14 (39 %) 6 (25 %) 0.93 0.34ns 1.46 (0.66–3.13)
CA 7 (19 %) 8 (33 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 21 (58 %) 14 (58 %) 0.30 1.00ns 1.00 (0.40–2.52)

End of Table 5/Îêîí÷àíèå òàáëèöû 5
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Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value OR (95 %CI)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 22 (61 %) 18 (75 %) 1.46 0.23ns 1.94 (0.64–5.88)

Smoking status/Статус курения

Smokers/
Курящие

CC 8 (28 %) 6 (35 %) 1.27 0.26ns 2.00 (0.60–6.64)
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/
Доминантная модель (AA + CA vs CC) 21 (72 %) 11 (65 %) 0.22 0.64ns 1.36 (0.38–4.82)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 14 (48 %) 9 (53 %) 6.63 0.01* 4.00 (1.34–11.97)

Non-smokers/
Некурящие

CC 9 (43 %) 15 (46 %) 0.39 0.39ns 1.36 (0.68–2.71)
AA 7 (33 %) 9 (27 %) 1.07 0.30ns 0.64 (0.28–1.48)
CA 5 (24 %) 9 (27 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 12 (57 %) 18 (54 %) 0.06 0.81ns 1.13 (0.40–3.23)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 14 (67 %) 24 (73 %) 0.25 0.62ns 1.33 (0.42–4.17)

Children/Дети

More than 5/
Больше 5

CC 12 (33 %) 11 (46 %) 1.56 0.21ns 1.58 (0.77–3.26)

AA 15 (42 %) 9 (37 %) 0.29 0.59ns 1.33 (0.46–3.84)
CA 9 (25 %) 4 (17 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 24 (67 %) 13 (54 %) 1.23 0.27ns 1.77 (0.63–4.92)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 21 (58 %) 15 (63 %) 0.16 0.69ns 1.22 (0.45–3.30)

Less than 5/
Меньше 5

CC 6 (43 %) 15 (58 %) 0.29 0.59ns 1.33 (0.46–3.84)
AA 5 (36 %) 6 (23 %) 0.08 0.76ns 0.83 (0.25–2.73)
CA 3 (21 %) 5 (19 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 8 (57 %) 11 (42 %) 0.84 0.36ns 1.83 (0.49–6.86)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 9 (64 %) 20 (77 %) 0.81 0.37ns 1.89 (0.47–7.50)

Contraceptive drugs/Контрацептивные препараты

Yes/Да
CC 5 (29 %) 6 (35 %) 0.27 0.27ns 2.50 (0.46–12.89)
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/
Доминантная модель (AA + CA vs CC) 12 (71 %) 11 (65 %) 0.75 0.75ns 1.27 (0.29–5.61)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 8 (47 %) 10 (59 %) 5.68 0.02* 5.50 (1.23–24.81)

No/Нет
CC 15 (44 %) 14 (43 %) 0.21 0.33ns 1.36 (0.72–2.62)
AA 10 (32 %) 9 (27 %) 0.42 0.72ns 0.86 (0.43–1.79)
CA 8 (24 %) 10 (30 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 18 (56 %) 19 (57 %) 0.45 0.91ns 0.95 (0.37–2.44)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 23 (68 %) 24 (73 %) 0.91 0.67ns 1.27 (0.44–3.64)

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

Примечания: p-value=0,05; ns – незначимые различия; * – значимые различия; таблица составлена авторами.

End of Table 6/Îêîí÷àíèå òàáëèöû 6
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Table 7/Òàáëèöà 7

Analysis of IL-10 gene polymorphism (rs1800896), exercise, smoking status, number of children,                      
and use of contraceptive drugs

Àíàëèç ïîëèìîðôèçìà ãåíà IL-10 (rs1800896) â çàâèñèìîñòè îò ôèçè÷åñêèõ óïðàæíåíèé, ñòàòóñà 
êóðåíèÿ, êîëè÷åñòâà 

Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value/ OR (95 % CI)

Exercise/Физическая активность

Yes/Да
CC 6 (43 %) 10 (38 %) 0.52 0.47ns 1.43 (0.54–3.75)
AA 5 (36 %) 9 (35 %) 0.25 0.62ns 1.29 (0.48–3.45)
CA 3 (21 %) 7 (27 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 8 (57 %) 16 (62 %) 0.10 0.75ns 0.80 (0.20–3.10)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 9 (64 %) 17 (65 %) 0.21 0.95ns 1.04 (0.26–4.11)

No/Нет
CC 15 (42 %) 10 (42 %) 1.27 0.26ns 1.55 (0.72–3.29)
AA 14 (39 %) 6 (25 %) 0.93 0.34ns 1.46 (0.66–3.13)
CA 7 (19 %) 8 (33 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 21 (58 %) 14 (58 %) 0.30 1.00ns 1.00 (0.40–2.52)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 22 (61 %) 18 (75 %) 1.46 0.23ns 1.94 (0.64–5.88)

Smoking status/Статус курения

Smokers/
Курящие

CC 8 (28 %) 6 (35 %) 1.27 0.26ns 2.00 (0.60–6.64)
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/
Доминантная модель (AA + CA vs CC) 21 (72 %) 11 (65 %) 0.22 0.64ns 1.36 (0.38–4.82)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 14 (48 %) 9 (53 %) 6.63 0.01* 4.00 (1.34–11.97)

Non-smokers/
Некурящие

CC 9 (43 %) 15 (46 %) 0.39 0.39ns 1.36 (0.68–2.71)
AA 7 (33 %) 9 (27 %) 1.07 0.30ns 0.64 (0.28–1.48)
CA 5 (24 %) 9 (27 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 12 (57 %) 18 (54 %) 0.06 0.81ns 1.13 (0.40–3.23)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 14 (67 %) 24 (73 %) 0.25 0.62ns 1.33 (0.42–4.17)

Children/Дети

More than 5/
Более 5

CC 12 (33 %) 11 (46 %) 1.56 0.21ns 1.58 (0.77–3.26)
AA 15 (42 %) 9 (37 %) 0.29 0.59ns 1.33 (0.46–3.84)
CA 9 (25 %) 4 (17 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 24 (67 %) 13 (54 %) 1.23 0.27ns 1.77 (0.63–4.92)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 21 (58 %) 15 (63 %) 0.16 0.69ns 1.22 (0.45–3.30)

Less than 5/
Меньше 5

CC 6 (43 %) 15 (58 %) 0.29 0.59ns 1.33 (0.46–3.84)
AA 5 (36 %) 6 (23 %) 0.08 0.76ns 0.83 (0.25–2.73)
CA 3 (21 %) 5 (19 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 8 (57 %) 11 (42 %) 0.84 0.36ns 1.83 (0.49–6.86)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 9 (64 %) 20 (77 %) 0.81 0.37ns 1.89 (0.47–7.50)
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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 IIA1. 
Individuals diagnosed with stage IIB-IVA disease are 
classified as having advanced disease. As per multiple 
oncologists, the advanced illness group now includes 
patients with IB2 and IIA2 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 

Parameters/
Параметры

Genotype/
Генотип

Cases/
Количество 

больных

Controls/
Количество лиц в 

контрольной группе
χ2 р-value/ OR (95 % CI)

Contraceptive drugs/Контрацептивные препараты

Yes/Да
CC 5 (29 %) 6 (35 %) 0.27 0.27ns 2.50 (0.46–12.89)
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/
Доминантная модель (AA + CA vs CC) 12 (71 %) 11 (65 %) 0.75 0.75ns 1.27 (0.29–5.61)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 8 (47 %) 10 (59 %) 5.68 0.02* 5.50 (1.23–24.81)

No/Нет
CC 15 (44 %) 14 (43 %) 0.21 0.33ns 1.36 (0.72–2.62)
AA 10 (32 %) 9 (27 %) 0.42 0.72ns 0.86 (0.43–1.79)
CA 8 (24 %) 10 (30 %) – 1.00 (Ref)

Dominant Model/
Доминантная модель (AA + CA vs CC) 18 (56 %) 19 (57 %) 0.45 0.91ns 0.95 (0.37–2.44)

Recessive Model/
Рецессивная модель  (AA vs CC + CA) 23 (68 %) 24 (73 %) 0.91 0.67ns 1.27 (0.44–3.64)

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

Примечания: p-value=0,05; ns – незначимые различия; * – значимые различия; таблица составлена авторами.

End of Table 7/Îêîí÷àíèå òàáëèöû 7

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. IL-10, a vital cytokine, can decrease 
inflammation and also exhibit antiangiogenic and 
immunosuppressive effects. Research has shown that 
genetic variants in the IL-10 gene have an impact on 
the production levels of this cytokine. Thus, IL-10 may 
exhibit both tumor-protective and tumor-promoting 
effects. Several studies have examined the levels of 
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IL-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 IL-10 gene 
variants enhances the chance of developing cervical 
cancer. Another meta-analysis has similarly validated 
the connection of the IL-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 IL-10
gene polymorphism. However, certain studies have 
discovered that there is no connection between IL-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 IL-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 
IL-10 gene, we were able to perform a comprehensive 
examination of these particular genetic variants. Our 

focused methodology guarantees accuracy in detect-
ing possible connections between these SNPs and the 
risk of cervical cancer, establishing a basis for future 
investigations into supplementary genetic variables.

Conclusion
The purpose of this study was to investigate the 

prevalence and potential risk factors of cervical cancer, 
as well as examine the relationship between cervical 
cancer and specific polymorphisms in the IL-10 gene 
(rs1800872 and rs1800896) within the population 
of Quetta City. Over the last eight years, a total of 
112 instances of cervical cancer were documented in 
various cities within the region of Balochistan, with 
a small number of cases also being reported in other 
provinces of Pakistan. This study's findings indicate 
that the genetic analysis has verified the absence of 
any significant association between IL-10 gene poly-
morphisms (rs1800872 and rs1800896) and cervical 
cancer in the Pakistani population of Quetta City.

Upon doing a statistical analysis of the data, it was 
verified that factors such as the age at which menstrua-
tion begins, insufficient physical activity, smoking, and 
the use of contraceptive medicines are linked to the 
occurrence of cervical cancer. It is recommended that 
additional studies be undertaken in various regions of 
Pakistan to broaden these findings. The government 
should disseminate knowledge at the national level, 
within educational institutions, using various types of 
media such as print, electronic, and social platforms. It 
is necessary to organize seminars on the etiology, predis-
posing factors, clinical manifestations, and accessibility 
of the HPV vaccine for cervical cancer. Every healthcare 
establishment must have screening tests readily acces-
sible for the timely identification of cervical cancer.

ЛИТЕРАТУРА/REFERENCES
1. Chughtai N., Perveen K., Gillani S.R., Abbas A., Chunara R., 

Manji A.A., Karani S., Noorali A.A., Zakaria M., Shamsi U., Chishti U., 
Khan A.A., Soofi S., Pervez S., Samad Z. National cervical cancer burden 
estimation through systematic review and analysis of publicly available 
data in Pakistan. BMC Public Health. 2023; 23(1): 834. doi: 10.1186/
s12889-023-15531-z.

2. Luvián-Morales J., Gutiérrez-Enríquez S.O., Granados-García V., 
Torres-Poveda K. Risk factors for the development of cervical cancer: 
analysis of the evidence. Front Oncol. 2024; 14: 1378549. doi: 10.3389/
fonc.2024.1378549.

3. Idrees R., Fatima S., Abdul-Ghafar J., Raheem A., Ahmad Z. Can-
cer prevalence in Pakistan: meta-analysis of various published studies to 
determine variation in cancer figures resulting from marked population 
heterogeneity in different parts of the country. World J Surg Oncol. 2018; 
16(1): 129. doi: 10.1186/s12957-018-1429-z.

4. Yusuf A. Cancer care in Pakistan. Jpn J Clin Oncol. 2013; 43(8): 
771–75. doi: 10.1093/jjco/hyt078.

5. Batool S.A., Sajjad S., Malik H. Cervical cancer in Pakistan: A 
review. J Pak Med Assoc. 2017; 67(7): 1074–77.

6. Shahnaz S., Fricovsky E., Anwar R., Arain M.I. Cervical Cancer 
Awareness and Attitude Towards Cervical Cancer Screening and Human 
Papillomavirus Vaccines Among Urban Women of Karachi, Pakistan. 
Cureus. 2023; 15(8): e42970. doi: 10.7759/cureus.42970.

7. Guo C., Wen L., Song J.K., Zeng W.J., Dan C., Niu Y.M., Shen M.
Significant association between interleukin-10 gene polymorphisms and 
cervical cancer risk: a meta-analysis. Oncotarget. 2018; 9(15): 12365–75. 
doi: 10.18632/oncotarget.24193.

8. Chiarella P., Capone P., Sisto R. Contribution of genetic polymor-
phisms in human health. Int J Environ Res Public Health. 2023; 20(2): 
912. doi: 10.3390/ijerph20020912.

9. Pereira A.P.L., Trugilo K.P., Okuyama N.C.M., Sena M.M., 
Couto-Filho J.D., Watanabe M.A.E., de Oliveira K.B. IL-10 c.-592C>A 
(rs1800872) polymorphism is associated with cervical cancer. J Cancer Res 
Clin Oncol. 2020; 146(8): 1971–78. doi: 10.1007/s00432-020-03256-0.

10. Vakili M., Shirinzadeh-Dastgiri A., Ershadi R., Dastgheib S.A., 
Shiri A., Aghasipour M., Barahman M., Manzourolhojeh M., Aghili K., 
Neamatzadeh H., Akbarian E. Correlation between rs1800871, rs1800872 
and rs1800896 Polymorphisms at IL-10 Gene and Lung Cancer 
Risk. Asian Pac J Cancer Prev. 2024; 25(1): 287–98. doi: 10.31557/
APJCP.2024.25.1.287.

11. Bønløkke S., Blaakær J., Steiniche T., Iachina M. Social factors and 
age play a significant role in cervical cancer and advanced-stage disease 
among Danish women. BMC Cancer. 2024; 24(1): 259. doi: 10.1186/
s12885-024-11994-4.

12. Sabeena S., Ravishankar N., Kalpana M.M. Implementation strate-
gies of cervical cancer screening in South Asia: A systematic review. Int J 
Gynaecol Obstet. 2024; 166(2): 483–93. doi: 10.1002/ijgo.15366.

13. ICO/IARC Information Centre on HPV and Cancer. Pakistan: Hu-
man papillomavirus and related cancers, fact sheet 2023. ICO/IARC HPV 
Information Centre. [Internet]. [cited 01.08.2024]. URL: https://hpvcentre.
net/statistics/reports/PAK_FS.pdf.

14. Raza S.A., Franceschi S., Pallardy S., Malik F.R., Avan B.I., 
Zafar A., Ali S.H., Pervez S., Serajuddaula S., Snijders P.J., van Kemena-
de F.J., Meijer C.J., Shershah S., Clifford G.M. Human papillomavirus 
infection in women with and without cervical cancer in Karachi, Pakistan. 
Br J Cancer. 2010; 102(11): 1657–60. doi: 10.1038/sj.bjc.6605664.

15. Kousar K., Ahmad T., Naseer F., Kakar S., Anjum S. Review Article: 
Immune Landscape and Immunotherapy Options in Cervical Carcinoma. 
Cancers (Basel). 2022; 14(18): 4458. doi: 10.3390/cancers14184458.

16. Yadav R., Chauhan M.B., Yadav C., Ranga S., Ahuja P., Tanwar M., 
Balhara N., Kadian L., Chauhan P., Tanwar N., Ahlawat C. Awareness data 



91

ËÀÁÎÐÀÒÎÐÍÛÅ È ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÅ ÈÑÑËÅÄÎÂÀÍÈß

СИБИРСКИЙ ОНКОЛОГИЧЕСКИЙ ЖУРНАЛ.  2025; 24(3): 76–92

on cervical cancer among females of rural and urban areas of Haryana, 
India. Data Brief. 2024; 53: 110168. doi: 10.1016/j.dib.2024.110168.

17. Khorrami S., Zamani H., Hasanzadeh M., Mehramiz M., Soleima-
ni A., Zare Marzouni H., Ferns G.A., Esmaeili H., Avan A. Association of a 
genetic variant in Interleukin-10 gene with increased risk and inflammation 
associated with cervical cancer. Gene. 2022; 807: 145933. doi: 10.1016/j.
gene.2021.145933.

18. Vu T.Q/C, Truong T.G., Tran Q.D., Bui The prevalence and factors 
related to late-stage among cervical cancer patients in Southeast Asian 
countries: A systematic review and meta-analysis. Indian J Gynecol Oncol. 
2024; 22(1): 32.

19. Audirac-Chalifour A., Torres-Poveda K., Bahena-Román M., Téllez-
Sosa J., Martínez-Barnetche J., Cortina-Ceballos B., López-Estrada G., 
Delgado-Romero K., Burguete-García A.I., Cantú D., García-Carrancá A., 
Madrid-Marina V. Cervical Microbiome and Cytokine Profile at Vari-
ous Stages of Cervical Cancer: A Pilot Study. PLoS One. 2016; 11(4): 
e0153274. doi: 10.1371/journal.pone.0153274.

20. Rubina Mukhtar, Rubaida Mehmood, Shahida Parveen, Mukh-
tar Hussain, M. Arif Prevalence of cervical cancer in developing country: 
Pakistan. Glob J Med Res. 2015; 15(3): 2249–4618.

21. Sharma P., Pattanshetty S.M. A study on risk factors of cervical 
cancer among patients attending a tertiary care hospital: A case-control 
study. Clin Epidemiol Glob Health. 2018; 6(2): 83–87. doi: 10.1016/j.
cegh.2017.10.001.

22. Datta A., Tuz Zahora F., Abdul Aziz M., Sarowar Uddin M., 
Ferdous M., Shalahuddin Millat M., Shahid Sarwar M., Abdul Barek M., 
Jafrin S., Nahar S., Safiqul Islam M. Association study of IL10 gene 
polymorphisms (rs1800872 and rs1800896) with cervical cancer in the 
Bangladeshi women. Int Immunopharmacol. 2020; 89(Pt B): 107091. doi: 
10.1016/j.intimp.2020.107091.

23. Ding Q., Shi Y., Fan B., Fan Z., Ding L., Li F., Tu W., Jin X., Wang J.
The interleukin-10 promoter polymorphism rs1800872 (-592C>A), 
contributes to cancer susceptibility: meta-analysis of 16,785 cases and 
19,713 controls. PLoS One. 2013; 8(2): e57246. doi: 10.1371/journal.
pone.0057246.

Поступила/Received 13.08.2024
Одобрена после рецензирования/Revised 19.05.2025

Принята к публикации/Accepted 19.06.2025

ABOUT THE AUTHORS

Mohammad Nadia, M. Phil., Researcher, Department of Zoology, Faculty of Life Sciences, Sardar Bahadur Khan Women’s University 
(Quetta, Pakistan). ORCID: 0009-0007-0430-5126.
Khan Maria, M. Phil., Researcher, Department of Zoology, Faculty of Life Sciences, Sardar Bahadur Khan Women’s University (Quetta, 
Pakistan). ORCID: 0009-0002-4117-8780.
Maqsood Maryam, PhD (Medical Microbiology), Assistant Professor, Department of Zoology, Faculty of Life Sciences, Sardar Bahadur 
Khan Women’s University (Quetta, Pakistan). ORCID: 0000-0001-6870-2904. 
Hafiz Khush Naseeb Ahmed, MBBS, FCPS, Nuclear Medicine Physician, Director, Center for Nuclear Medicine and Radiotherapy 
(CENAR) (Quetta, Pakistan). ORCID: 0009-0002-3543-0425.

AUTHOR CONTRIBUTIONS

Mohammad Nadia: study conception and design, literature review, data collection, sampling, and manuscript writing and drafting.
Khan Maria: assisted in data collection, sampling, literature review, and manuscript editing.
Maqsood Maryam: study conception and design, supervision, critical revision of the manuscript with significant intellectual input.
Hafiz Khush Naseeb Ahmed: study conception, oversight, and critical revision of the manuscript with substantial intellectual 
contribution.
All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in 
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding
This study required no funding.
Conflict of interest
The authors declare that they have no conflict of interest.
Ethical approval
The study was conducted in accordance with the ethical principles outlined in the declaration of Helsinki 

and was approved by the departmental research committee (DRC) of Sardar Bahadur Khan Women’s University, 
Quetta, Pakistan (Approval No. Ref. No. 12/Zoo deptt:/SBK WU/23/529, dated November 21, 2023).

Voluntary informed consent
Written informed voluntaries consents were obtained from the patients for the publication of the data in 

medical journal. 
Acknowledgments
We express our gratitude to the whole personnel of CENAR hospital for their collaboration in gathering 

data.

ÑÂÅÄÅÍÈß ÎÁ ÀÂÒÎÐÀÕ

Mohammad Nadia, M. Phil., научный сотрудник кафедры зоологии, факультет естественных наук, Женский университет им. 
Сардара Бахадура Хана (г. Кветта, Пакистан). ORCID: 0009-0007-0430-5126.
Khan Maria, M. Phil., научный сотрудник кафедры зоологии, факультет естественных наук, Женский университет им. Сардара 
Бахадура Хана (г. Кветта, Пакистан). ORCID: 0009-0002-4117-8780.
Maqsood Maryam, PhD (медицинская микробиология), доцент кафедры зоологии, факультет естественных наук, Женский 
университет им. Сардара Бахадура Хана (г. Кветта, Пакистан). ORCID: 0000-0001-6870-2904.



92

LABORATORY AND EXPERIMENTAL STUDIES

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(3): 76–92

Hafiz Khush Naseeb Ahmed, MBBS, FCPS, радиолог, директор, Центр ядерной медицины и радиотерапии (CENAR) (г. Кветта, 
Пакистан). ORCID: 0009-0002-3543-0425.

ÂÊËÀÄ ÀÂÒÎÐÎÂ

Mohammad Nadia: концепция и дизайн исследования, обзор литературы, сбор данных, отбор проб, написание статьи.
Khan Maria: сбор данных, обзор литературы, редактирование рукописи статьи.
Maqsood Maryam: концепция и дизайн исследования, руководство исследованием, критическая доработка рукописи статьи с 
внесением ценных замечаний интеллектуального содержания.
Hafiz Khush Naseeb Ahmed: концепция исследования, контроль и критический пересмотр рукописи с существенным интел-
лектуальным вкладом.
Все авторы одобрили финальную версию статьи перед публикацией, выразили согласие нести ответственность за все аспекты 
работы, подразумевающую надлежащее изучение и решение вопросов, связанных с точностью и добросовестностью любой 
части работы.

Финансирование
Это исследование не потребовало дополнительного финансирования.
Конфликт интересов
Авторы заявляют об отсутствии конфликта интересов.
Соответствие принципам этики
Проведенное исследование соответствует стандартам Хельсинкской декларации, одобрено 

независимым этическим комитетом Женского университета им. Сардара Бахадура Хана (Пакистан, 
87300, г. Кветта, Brewery Road), протокол № 12/Zoo deptt:/SBK WU/23/529 от 21.11.23.

Информированное согласие
Все пациентки подписали письменное информированное согласие на публикацию данных в медицинском 

журнале, включая его электронную версию.
Благодарности
Выражаем благодарность всему персоналу больницы CENAR за сотрудничество в сборе данных.


