
Received: 23 March 2023 | Revised: 28 December 2023 | Accepted: 18 January 2024

DOI: 10.1002/hsr2.1875

OR I G I NA L R E S E A R CH

The linkage between IL‐6 rs1800797 variant and
breast cancer susceptibility in Bangladeshi women:
A case‐control study

Mohima Khanom1 | Md. Shafiul Hossen1 | Md. Abdul Barek1 |

Md. Shuvo Ahamed1 | Md. Sohanur Alam1 | Khokon Kanti Bhowmik1 |

Sarah Jafrin1 | Md. Abdul Aziz1,2 | Mohammad Safiqul Islam1,2

1Department of Pharmacy, Faculty of Science,

Noakhali Science and Technology University,

Noakhali, Bangladesh

2Bangladesh Pharmacogenomics Research

Network (BdPGRN), Dhaka, Bangladesh

Correspondence

Mohammad Safiqul Islam, Department of

Pharmacy, Faculty of Science, Noakhali

Science and Technology University, Noakhali,

Bangladesh.

Email: research_safiq@yahoo.com and

research_safiq@nstu.edu.bd

Funding information

University Grants Commission, Bangladesh,

Grant/Award Number:

37.01.0000.073.04.019.22.713

Abstract

Background and Aims: Breast cancer is one of the deadliest diseases affecting

women in Bangladesh, and its prevalence is increasing year by year. Although several

IL‐6 single nucleotide polymorphisms have been implicated in BC susceptibility and

prognosis in various studies, no research has been done to investigate the

relationship between breast cancer and IL‐6 in Bangladeshi women. This investiga-

tion aimed to explore the linkage between the rs1800797 variant of IL‐6 and the

susceptibility to breast carcinoma among women in Bangladesh.

Methods: The IL‐6 rs1800797 variant was genotyped in 218 subjects (110 cases and

108 controls) using the tetra‐primer ARMS‐PCR method. The statistical analysis was

applied utilizing the SPSS software version 24.0. UALCAN database was used for IL‐6

mRNA analysis, and genotype‐based gene expression was retrieved from GTEx Portal.

Results: This study found a significant link between IL‐6 rs1800797 variants and

increased chance of breast cancer across different genetic inheritance models, including

additive model 1 (AG vs. GG: OR= 2.16, p = 0.035); dominant model (AG+AA vs. GG:

OR=2.26, p < 0.05); overdominant model (AG vs. GG+AA: OR= 2.08, p < 0.05); and

allelic model (A vs. G: OR =2.15, p < 0.05). However, an insignificant association of

breast cancer was found in both additive model 2 (AA vs. GG: OR=2.91, p > 0.05) and

the recessive model (AA vs. GG+AG: OR=2.52, p > 0.05). Under the analysis of the

probability of false positive reports, no significant values were found in different models

when the OR was 1.5, and the prior probability was 0.25.

Conclusions: A significant relationship was found between the IL‐6 rs1800797

genetic variant and the risk of breast cancer. However, the findings of the study

should be further investigated with a larger sample size to validate the correlation.
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1 | INTRODUCTION

Breast cancer (BC) is one of the most frequently diagnosed malignancies

across the world.1 It usually begins in the breast lobules, tubes, or

connective tissue.2 A recent report from the International Agency for

Research on Cancer (IARC) identified 2.3 million new BC cases (11.7%)

and a death rate of 6.9% across 185 countries.3 Notably, about 42,000

women die from BC each year, making it the sixth leading cause of

death.4 The rising incidence of BC has led to it becoming a global public

health crisis5 that affects women of all ethnicities and income levels.6

The development of BC is influenced by both environmental and

genetic factors.7 While only a small percentage of BC is genetically

predisposed, mutation‐induced BC can be more lethal, with mutations in

cancer susceptibility genes causing 8%–10% of BC.8 Inflammation is one

of the many factors that contribute to the pathogenesis of BC, as it can

cause cellular events that lead to malignant cell transformation and

carcinogenesis.9

Interleukin‐6 (IL‐6), a pro‐inflammatory cytokine, is located on

chromosome 7p21.10 When the body is infected or injured, innate

immune cells like macrophages and monocytes produce IL‐6. This

stimulates hematopoiesis, immunological responses, and acute phase

reactions to help protect the host.11 However, if this regulation is

disrupted, IL‐6 is produced excessively and persistently, triggering

the onset of several diseases.12

Various cells in the tumor microenvironment express IL‐6, including

adipocytes, myeloid‐derived suppressor cells (MDSCs), fibroblasts, and

lymphatic endothelial tissues. Many studies have found evidence linking

IL‐6 release from various cell types to BC growth over time.13 Increased

IL‐6 production has been linked to the initiation and promotion of tumor

growth following the malignant conversion, invasion, and metastasis of

cancer. Polymorphisms in the IL‐6 promoter region were found to be

significantly related to cancer susceptibility and prognosis.10 Individuals

with breast cancer have a poor prognosis and a low chance of survival

when their blood IL‐6 levels are elevated.14

If tumor‐specific mutations function as metastasis‐promoting

factors, the gene expression characteristics of tumor tissue are

critical.15 Several mutations have been discovered in the genes

encoding IL‐6, members of its family, and its receptors in humans.16

Despite significant variation across studies, candidate gene studies

and genome‐wide association studies (GWAS) demonstrate the

significance of these variants in BC risk.17 Several single nucleotide

polymorphisms (SNPs) of IL‐6 have been found to be linked with BC

risk and prognosis in various studies. One of the SNPs, rs1800797,

which is located in the 50 flanking regions of the IL‐6 gene promoter,

can impact the expression of IL‐6. A study conducted on post-

menopausal women in the southwestern United States revealed that

those with the AA genotype of rs1800797 SNP had a higher risk of

developing BC. Another study conducted in Sweden showed that

patients with GG genotype of rs1800797 SNP had shorter disease‐

free survival (DFS) times compared with those with AA or GA

genotypes and estrogen receptor (ER)‐positive tumors.18 Moreover,

IL‐6 rs1800797 AG or AA genotypes were linked to a lower DFS, and

the A allele was linked to hormone receptor‐positive BC in Iranian

women.19 IL‐6 rs1800797, an allele, was also linked to human

epidermal growth factor receptor 2 (HER2) negativity. In a separate

study, researchers found that functional SNPs in genes linked to

angiogenesis and inflammation were connected to the prognosis of

early‐stage breast cancer in the Lithuanian population.17 However,

no research has been done to investigate the relationship between

BC and IL‐6 in Bangladeshi women. Using the tetra‐primer ARMS‐

PCR technique, this study aims to investigate the link between BC

and IL‐6 1800797 polymorphism in Bangladeshi women based on

preliminary findings.

2 | MATERIALS AND METHODS

2.1 | Study population

This case‐control investigation involved 218 women from the Bangla-

deshi population, out of which 110 were breast cancer patients and 108

were healthy individuals. The study was performed at the Laboratory of

Pharmacogenomics and Molecular Biology situated at Noakhali Science

and Technology University in Noakhali‐3814, Bangladesh. It was

acknowledged by the respective ethical committee of the National

Institute of Cancer Research and Hospital (NICRH/Ethics/2019/447).

Patients' demographic data was collected through written consent and a

detailed questionnaire. For breast carcinoma patients, we collected data

on age, primary tumor location and tumor size from their medical

records with the help of a physician. People under the age of 18 who

were unable to provide the necessary information and those with

cancer or other diseases such as kidney, hepatic, or pulmonary disease

were excluded from this research. The investigation was completed

following the Helsinki Declaration's principle of researching human

subjects, as amended (World Medical Association Declaration of

Helsinki‐Seoul revision: Ethical principles for medical research involving

human subjects 2010).

2.2 | Sample preparation

A blood sample (3 mL) was obtained using a sterile plastic syringe and

put into plastic tubes containing EDTA‐Na2. All patients selected for

this case‐control research provided approximately 3mL of blood,

which was extracted with the assistance of an experienced nurse.

After collecting blood samples, they were stored at −80°C until the

DNA extraction. Genomic DNA was then isolated from the entire

peripheral blood sample that is typically used in our laboratory.20 We

determined the purity and concentration of the DNA by transferring

2 µL of the extracted DNA into a micro‐volume spectrophotometer

(Genova Nano, Jenway), with the absorbance ratio set at 260 and

280 nm. We found an acceptable range for the absorbance ratio,

which helped determine the purity of genomic DNA. The primer

sequences were designed using the online software Primer1 (http://

primer1.soton.ac.uk/primer1help.html#allele2) (Supporting Informa-

tion: Table S1).
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2.3 | Genotyping

To genotype IL‐6 rs1800797, we used the tetra‐primer amplification

refractory mutation system (ARMS) technique based on polymerase

chain reaction (PCR). We designed four primers, including forward

outer primer, reverse outer primer, forward inner primer, and reverse

inner primer (Supporting Information: Table S1), to amplify the

desired allele. To create the PCR premix, we combined EmeraldAmp

GT PCR Master Mix, nuclease‐free water, MgCl2, and primers at the

appropriate concentrations. For preparing a 120 µL PCR master mix

solution (for 12 samples at 10 µL per reaction), we used 1.5 µL of

each outer primer (forward outer and reverse outer), with a

concentration of 0.25 µM in 1x solution. To prepare for the PCR,

2 µL (0.33 µM in 1x solution) of each inner primer (forward inner and

reverse inner) was added to the mixture. Subsequently, the DNA

sample was combined with the premix (10 µL) at the desired

concentration. Finally, the PCR products were examined through

gel electrophoresis (1% agarose gel) to verify the presence of allele‐

specific DNA bands that were stained with ethidium bromide. The

target area for rs1800797 had a 315 bp nonallele specific segment,

and pieces of 210 and 161 bp were discovered for the G allele and

the A allele, respectively (Figure 1). Supporting Information: Table S2

shows the PCR conditions, fragment sizes, and features of the

rs1800797 SNP. To validate the findings, a 20% sample of hetero and

homozygous mutant samples was checked again. There was no use of

Sanger sequencing or any other sequencing techniques.

2.4 | False‐positive report probability (FPRP)

The FPRP was calculated to assess the findings' reliability.21,22 The

threshold for FPRP was set at 0.2, and prior probabilities of 0.25, 0.1,

0.01, 0.001, and 0.0001 were specified to find an odds ratio (OR) of

1.5 related to cancer risk. Findings were considered important if their

FPRP values were below 0.20.

2.5 | In silico gene expression analysis

The UALCAN database (http://ualcan.path.uab.edu/) was used for IL‐

6 mRNA analysis and genotype‐based gene expression was retrieved

for rs1800797 polymorphism from the Genotype‐Tissue Expression

(GTEx) Portal.

2.6 | Statistical analysis

To calculate Hardy‐Weinberg Equilibrium (HWE) and BC risk, we

used the Chi‐square (□2) test and the OR at the corresponding 95%

confidence interval (CI). We presented the percentages of genotype

and allelic frequencies. The likelihood of developing cancer was

determined using the OR calculator MedCalc (https://www.medcalc.

org/calc/odds_ratio.php). The risk was evaluated using the OR and its

95% CI. We considered results statistically significant when p values

were 0.05 or less and nonsignificant when p > 0.05.23

3 | RESULTS

3.1 | Characteristics of individuals based on
demographic and clinicopathological data

Table 1 displays demographic and clinicopathological data for BC

patients and controls. 37.27% of patients were below the age of

F IGURE 1 Agarose gel electrophoresis of (1% w/v agarose) of genomic DNA. From the side of the ladder, lanes 1,2,3,4,5,6,8,10,11,12,13,14
contain GG; lane 7 contains AG; and lane 9 contains AA genotype.
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TABLE 1 Distribution of demographic variables of BC patients
and controls.

Variables
Cases
(N = 110) N (%)

Controls
(n = 108) N (%) p Value

Age (years)

<45 41 (37.27) 55 (50.93) 0.151

45–60 56 (50.91) 43 (39.81)

>60 13 (11.82) 10 (9.26)

45–60 + >60 69 (62.73) 53 (49.07)

Mean age (years)

Minimum age 26 23 0.023

Maximum age 72 67

Average ± SD 48.11 ± 3.57 37.97 ± 2.84 –

BMI (kg/m2)

Average ± SD 27.59 ± 1.55 21.61 ± 1.36 –

Marital status

Married 101 (91.82) 92 (85.19) 0.124

Unmarried 9 (8.18) 16 (14.81)

Type of BC

Atypical ductal
hyperplasia

5/90 (5.55) N/A

Duct cell carcinoma 7/90 (7.78) N/A

Infiltrating duct cell
carcinoma

18/90 (20.00) N/A

Intraductal carcinoma 1/90 (1.11) N/A

Invasive duct cell
carcinoma

48/90 (53.33) N/A

Medullary carcinoma 4/90 ((4.44) N/A

Metastatic duct cell
carcinoma

4/90 (4.44) N/A

Triple negative BC 3/90 (3.33) N/A

No data 20/110 (18.18) N/A

Grade of BC

Ⅰ 7/41 (17.07) N/A

Ⅱ 24/41 (58.54) N/A

Ⅲ 9/41 (21.95) N/A

No data 69/110 (62.73) N/A

Diagnosis

Biopsy 61/90 (67.78) N/A

CA 15‐3 2/90 (2.22) N/A

CT 17/90 (18.89) N/A

CXR 3/90 (3.33) N/A

Echocardiogram 17/90 (18.89) N/A

FNAC 25/90 (27.78) N/A

Lumpectomy 4/90 (4.44) N/A

TABLE 1 (Continued)

Variables
Cases
(N = 110) N (%)

Controls
(n = 108) N (%) p Value

Mastectomy 11/90 (12.22) N/A

RT 2/90 (2.22) N/A

USG 60/90 (66.67) N/A

R‐Ray 28/90 (31.11) N/A

No data 20/110 (18.18) N/A

Current treatment

Chemotherapy 38/69 (55.07) N/A

CT 56/69 (81.16) N/A

Mastectomy 5/69 (7.25) N/A

MRM 5/69 (7.25) N/A

RT 6/69 (8.69) N/A

Surgery 13/69 (18.84) N/A

No data 41/110 (37.27) N/A

Previous treatment

CT 35/81 (43.21) N/A

Hormone therapy 14/81 (17.28) N/A

Lumpectomy 2/81 (2.46) N/A

Mastectomy 8/81 (9.88) N/A

MRM 1/81 (1.23) N/A

RT 18/81 (22.22) N/A

Surgery 37/81 (45.68) N/A

No data 29/110 (26.36) N/A

Chemotherapy cycle

1–3 17/47 (36.17) N/A

4–8 27/47 (57.45) N/A

9–12 3/47 (6.38) N/A

No data 63/110 (57.27) N/A

ER, PR, HER2 status

ER (+) 30/75 (40.00) N/A

ER (‐) 39/75 (52.00) N/A

PR (+) 42/75 (56.00) N/A

PR (‐) 39/75 (52.00) N/A

HER2 (+) 24/75 (32.00) N/A

HER2 (‐) 40/75 (53.33) N/A

Triple negative 2/75 (2.67) N/A

No data 35/110 (31.82) N/A

Drug name

5‐FU 10/110 (9.09) N/A

5% DNS 6/110 (5.45) N/A

Avil 10/110 (9.09) N/A
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45, 50.91% were between 45 and 60, and 11.82% were over 60

years. The average age of cases was 48.11 years, with an age

range of 26–72 years. The age range of control volunteers was

23–67 years, with an average age of 37.97. The average BMI in

the patient group was 27.59 kg/m2, while the control group had

an average BMI of 21.62 kg/m2. Almost 92% of the cases and

85% of the controls were married. 53.33% of the patients had

invasive duct cell carcinoma, while 20% had infiltrated duct cell

carcinoma. 58.54% of the patients had grade II cancer. Biopsy,

computerized tomography (CT), Fine Needle Aspiration Cytology

(FNAC), echocardiogram, ultrasound sonography test (USG), and

X‐ray were used to diagnose approximately 67.78%, 18.89%,

27.78%, 18.89%, 66.67%, and 31.11% of patients, respectively.

The majority of patients (45.68%, 43.21%, and 22.22%, respec-

tively) had surgery, CT scan, and RT as their previous treatments.

Around 57.45% of patients received 4–8 cycles of chemotherapy,

while 36.17% received 1–3 cycles. Approximately 40% of

patients were ER (+) and 52% were ER (‐). Patients with PR (+)

and PR (‐) were 56% and 52%, respectively. 53.33% of patients

had HER2 (‐), while 32% had HER2 (+). Approximately 2.67% of

patients had triple‐negative breast cancer. According to the

history of drugs taken by patients, the majority of them (61.82%,

50.91%, and 45.45%, respectively) took cyclophosphamide,

doxorubicin, and paclitaxel for BC. Others were given dexameth-

asone, ranitidine, normal saline, and the other medications listed

in Table 2.

3.2 | Frequency distribution of IL‐6 rs1800797
polymorphism

The genotypes and allele frequencies of the IL‐6 rs1800797

polymorphisms in breast cancer patients and healthy individuals are

revealed in Table 2. For cases, the frequency distribution of GG, AG,

and AA genotypes was 71.82%, 23.64%, and 4.55%, respectively.

This compared with 85.19%, 12.96%, and 1.85% for controls,

respectively. Furthermore, the major G allele was prevalent in both

cases (83.64%) and controls (91.67%). In addition, the genotype

distribution of IL‐6 rs1800797 variants was consistent with the HWE

in both cases and controls.

3.3 | Genotypic association of IL‐6 rs1800797
variants with breast cancer

Six genetic models were used to calculate the risk of the IL‐6

rs1800797 polymorphisms in BC patients (Table 2). The ORs of each

genetic model were used to calculate the risk of BC. Our study found

a correlation between IL‐6 rs1800797 variants and an elevated risk

of breast cancer in all genetic inheritance models. Specifically, the

study revealed a significant genetic link between the IL‐6 rs1800797

variants and an increased risk of breast cancer in different genetic

inheritance models, including additive model 1, dominant model,

overdominant model, and allelic model. However, both the additive

model 2 and the recessive model revealed an insignificant association

of breast cancer risk. In the additive model 1 for BC patients,

heterozygote AG carriers had a 2.16‐fold higher BC risk (OR = 2.16,

CI = 1.06–4.43, p < 0.05; AG vs. GG). When comparing homozygous

recessive AA carriers to reference homozygous dominant GG

carriers, additive model 2 revealed a 2.91‐fold higher risk (AA vs.

GG: OR = 2.91, CI = 0.55–15.42, p > 0.05). The dominating model

indicated that there was a 2.26‐fold more significant risk in the BC

patients compared with the control group (AG +AA vs. GG:

OR = 2.26, CI = 1.15–4.43, p < 0.05). In comparison to the control

group, the recessive model likewise indicated a 2.52‐fold higher risk

in cancer patients (AA vs. GG + AG: OR = 2.52, CI = 0.48–13.30,

p > 0.05). This outcome lacked statistical significance. The over-

dominant model revealed a 2.08‐fold significant risk in BC patients

(AG vs. GG + AA: OR = 2.08, CI = 1.02–4.24, p < 0.05). When com-

pared with wild‐type G allele carriers, mutant allele A carriers had a

substantially greater risk (A vs. G: OR = 2.15, CI = 1.18–3.92, p < 0.05)

according to the allele frequency analysis. Thus, IL‐6 rs1800797

polymorphism showed a significantly strong association with BC risk

in Bangladeshi women.

3.4 | FPRP test

The FPRP values with statistical power for findings with the IL‐6

rs1800797 polymorphism are shown in Table 3. In accordance with

the FPRP analysis, no values in different models were significant

TABLE 1 (Continued)

Variables
Cases
(N = 110) N (%)

Controls
(n = 108) N (%) p Value

Carboplatin 5/110 (4.54) N/A

Cisplatin 14/110 (12.73) N/A

Cyclophosphamide 68/110 (61.82) N/A

Dexamethasone 28/110 (25.45) N/A

Docetaxel 2/110 (1.82) N/A

Doxorubicin 56/110 (50.91) N/A

Emeset 3/110 (2.73) N/A

Epirubicin 10/110 (9.09) N/A

Filgrastim 10/110 (9.09) N/A

Gemcitabine 2/110 (1.82) N/A

Herceptin 5/110 (4.54) N/A

Ranitidine 35/110 (31.82) N/A

Normal saline 26/110 (23.64) N/A

Paclitaxel 50/110 (45.45) N/A

Tamoxifen 7/110 (6.36) N/A

Zoledronic acid 8/110 (7.27) N/A

Note: p < 0.05 was considered a statistically significant.

Abbreviation: N/A, not applicable.
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when the OR was 1.5, and the prior probability was 0.25. IL‐6

rs1800797 polymorphism was nonsignificantly (p < 0.05) linked to

the increased BC risk with statistical powers of 16.0%, 10.0%, 18.4%,

and 12.0% when the prior probability value was 0.25.

3.5 | In silico gene expression profile

While in silico mRNA expression indicates a significant difference in

expression data in the breast cancer tissues and healthy tissues,

genotype‐based gene expression in cultured fibroblasts suggests

there may be a significant difference in the gene expression of the

variant allele carrier gene compared with the wild allele carrier gene

(Figures 2 and 3). The violin plots illustrate the allelic effect of

rs1800797 on normalized IL‐6 gene expression levels. The major and

minor allele types, A and G, respectively, are represented along with

the number of subjects for each genotype. The sample density

distribution is depicted in each genotype. The median value of gene

expression for each genotype is represented by a white stripe in the

black box plot.

4 | DISCUSSION

According to the findings of this study, the allele frequency of

rs1800797 may be linked to the development of BC. In a meta‐

analysis of IL‐6 promoter genetic variants in cancer risk and

prognosis, rs1800797 was found to have a significant association in

BC (OR = 1.14).10 Another study discovered that postmenopausal

women with the rs1800797 AA genotype were prone to develop BC,

even if they had not been exposed to hormones. In addition, the

genotyping model revealed a remarkable correlation between IL‐6

rs1800797 genotypes and ER (p < 0.05) and PR (p < 0.05) status in a

single‐locus analysis. Based on the allelic model, the A allele of this

TABLE 2 Genotypic association of IL6 rs1800797 variants with breast cancer.

Genetic Models
Genotype/
Allele

Cases
(n = 110)

HWE
Controls
(n = 108)

HWE Risk analysis

χ2 p Value χ2 p Value OR(95% Cl) p Value

GG 79 (71.82%) 2.05 0.152 92 (85.19%) 2.48 0.115 1

Additive model 1 (AG vs. GG) AG 26 (23.64%) 14 (12.96%) 2.16 (1.06–4.43) 0.035

Additive model 2 (AA vs. GG) AA 5 (4.55%) 2 (1.85%) 2.91 (0.55–15.42) 0.209

Dominant model (AG + AA
vs. GG)

GG 79 (71.82%) 92 (85.19%) 1

AG + AA 31 (28.18) 16 (14.81) 2.26 (1.15–4.43) 0.018

Recessive model (AA
vs. GG + AG)

GG + AG 105 (95.45) 106 (98.15) 1

AA 5 (4.55%) 2 (1.85%) 2.52 (0.48–13.30) 0.275

Overdominant model (AG
vs. GG + AA)

GG + AA 84 (76.36) 94 (87.04) 1

AG 26 (23.64%) 14 (12.96%) 2.08 (1.02–4.24) 0.044

Allele (A vs. G) G 184 (83.64) 198 (91.67) 1

A 36 (16.36) 18 (8.33) 2.15 (1.18–3.92) 0.012

Note: p < 0.05 was considered a statistically significant. Bold values indicate statistically significant.

Abbreviation: OR, odds ratio.

TABLE 3 False‐positive report probability values for the association between rs1800797 and breast cancer risk.

Genetic Models OR (95% Cl) p Value Statistical powera

Prior probability

0.25 0.1 0.01 0.001 0.0001

AG versus GG 2.16 (1.06–4.43) 0.035 0.160 0.401 0.667 0.957 0.996 1.000

AA versus GG 2.91 (0.55–15.42) 0.209 0.218 0.742 0.896 0.990 0.999 1.000

AG + AA versus GG 2.26 (1.15–4.43) 0.018 0.100 0.312 0.576 0.937 0.993 0.999

AA versus GG + AG 2.52 (0.48–13.30) 0.275 0.271 0.754 0.902 0.990 0.999 1.000

AG versus GG + AA 2.08 (1.02–4.24) 0.044 0.184 0.417 0.682 0.959 0.996 1.000

A versus G 2.15 (1.18–3.92) 0.012 0.120 0.238 0.484 0.912 0.990 0.999

Note: The results in false‐positive report probability analysis were in bold if the prior probability <0.2.
aStatistical power was calculated using the number of observations in the subgroup and the OR and p values in this table.
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SNP is highly linked with positive ER status (OR 2.23). Patients who

carried the IL‐6 rs1800797 A allele had a greater risk of developing

HER2‐negative breast cancer (OR 2.21; p < 0.05). The IL‐6

rs1800797 gene genotypes AG or AA were also linked to a lower

DFS rate.24

For IL‐6 rs1800797 polymorphisms, we found that the risk of BC

was 2.16 times higher for patients carrying the mutant heterozygote

genotype (AG) than for the patients carrying homozygous dominant

genotype (GG) (AG vs. GG: OR = 2.16; p = 0.035). However, the risk

was not statistically remarkable (p < 0.05). Again, the AA homozygous

recessive genotype was found to have a 2.91‐fold higher risk of

developing breast carcinoma than the GG homozygous dominant

genotype. However, this difference was not statistically significant

(AA vs. GG: OR = 2.91; p > 0.05). On the other hand, when compared

with the GG genotype, the AG + AA combined genotype showed a

2.26 times higher risk of breast cancer in the dominant model

(AG + AA vs. GG: OR = 2.26; p < 0.05). In the recessive model (AA vs.

GG +AG), the AA genotype had a 2.52 times higher risk of breast

carcinoma, which was statistically insignificant (OR = 2.52; p > 0.05).

Finally, the overdominant model (AG vs. GG + AA) revealed a

statistically significant 2.08‐fold increase in risk. When minor allele

A was compared with major allele G in the allele model, it showed

2.15 times increased association with BC risk, which is statistically

significant (A vs. G: OR = 2.15; p < 0.05). As a result, the wild allele (G)

demonstrated a protective function against the development of

breast neoplasia, whereas the variant allele (A) demonstrated the

opposite, implying that the A allele is a risk factor for developing

F IGURE 2 Box plots of IL‐6 gene expression between tumor tissue sample (n = 1097) and normal tissue sample (n = 114) using the UALCAN
database (http://ualcan.path.uab.edu/).

F IGURE 3 Genotype‐Tissue Expression (GTEx) of IL6 rs1800797
polymorphism in cultured fibroblast indicates a significant difference
in the expression between the mutant genotypes compared with the
wild genotypes.
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breast carcinoma for this SNP. However, we did not find any

evidence to support our findings. In a systematic review and meta‐

analysis, IL‐6 promoter genetic variants were found to be strongly

connected with BC.25

Moreover, the IL‐6 (rs1800797) gene expression was signifi-

cantly overexpressed in breast carcinoma tissues compared with

normal tissues. Expression Quantitative Trait Loci (eQLT) analysis of

SNP rs1800797 in cultured fibroblasts represents that there may be a

significant difference in the gene expression of the variant allele

carrier gene compared with the wild allele carrier gene.

4.1 | Limitations

There are several potential limitations to this case‐control study that

must be explained. To begin, if we had included some other SNPs of

this gene that have an impact on breast cancer, we would have

obtained a broader and more precise link between IL‐6 rs1800797

variant and breast carcinoma. Second, the small sample size might not

portray the entire image of all patients with breast cancer in

Bangladesh. Finally, demographic characteristics were insufficient

to accurately represent the real‐world scenario of breast cancer

patients and their relationship with the genotype distribution of the

respective gene. As a result, larger sample size studies with additional

clarified environmental exposure data are essential to validate the

prognostic and therapeutic value of this research work.

5 | CONCLUSION

This study has discovered a strong connection between the IL‐6

rs1800797 genetic variant and breast cancer susceptibility in

Bangladeshi women. It provides a basis for further investigation into

genes directly associated with breast cancer. The findings should be

confirmed through a large‐scale study to provide substantial

evidence.
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