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Abstract

Introduction: Breast cancer is the most common malignancy among women
worldwide. Interleukin-41 (IL-41) is a novel cytokine with immunomodulatory
functions. This study aimed to evaluate serum IL-41 levels in breast cancer
patients compared with healthy women.

Methods: A case—control study was conducted on 60 breast cancer patients (20—
41 y) and 30 healthy age-matched women (20—40 y) recruited from the Teaching
Oncology Hospital, Baghdad (Dec 2023—Mar 2024). Demographic data were
recorded. Serum IL-41 was measured using ELISA; liver enzymes GOT and
GPT were assessed by spectrophotometry. Mann—Whitney U test and Cliff’s
delta were used for analysis.

Results: Median IL-41 levels were significantly higher in patients compared to
controls (p<0.001, A=0.75; p=0.002, A=0.80). GPT was also elevated in patients
(p=0.004, A=0.45; p=0.01, A=0.60), while GOT showed no significant
difference (p>0.05).

Conclusion: IL-41 may serve as a promising biomarker for breast cancer
independent of age. Elevated GPT may indicate hepatic involvement. Further
studies are required to validate these findings.
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Introduction

Breast cancer (BC) is a significant global health
issue and the leading cause of cancer-related
death among women, second only to non-
melanoma skin cancer in prevalence. In the
United States, approximately 316,000 new
cases occur annually, making BC the second
deadliest cancer in women after lung cancer.
Despite improvements in diagnosis and
treatment enhancing survival rates, BC
continues to affect millions worldwide. Known
risk factors include advanced age, female sex,
obesity, early menarche, late menopause,
nulliparity, absence of breastfeeding, high
breast density, hormone replacement therapy,
and inherited mutations in BRCA1 and BRCA2
genes [1-3].

BC staging is based on pathological and clinical
factors such as distant metastases, lymph node
involvement, tumor size, and biomarker status,
including estrogen receptor (ER) and
progesterone receptor (PR) expression. This
staging ranges from non-invasive ductal
carcinoma in situ (DCIS, Stage 0) to locally
advanced and metastatic disease (Stage IV),
guiding prognosis and treatment. The immune
system plays a crucial role in cancer elimination
through immune surveillance, with cytotoxic T
lymphocytes (CTLs) and Natural Killer (NK)
cells as primary defenders. However, tumors
may escape immune detection by suppressing
MHC I expression [4-6].

Liver function tests (LFTs) like GGT, AST, and
ALT indicate hepatobiliary injury, which can
arise during BC treatments such as right breast
radiation. Interleukin-41 (IL-41) is a newly
identified immunomodulatory cytokine sharing
40% sequence homology with Metrn but
differing in expression patterns, predominantly
found in barrier tissues and macrophages versus
CNS for Metrn. IL-41 expression is stimulated
by TGF-B and IFN-y and inhibited by TNF-a,
IL-17A, IL-12, and IL-4. Though its target cells
and signaling pathways are still being studied,
IL-41 is linked to metabolic disorders like
insulin resistance and obesity and has shown
anti-inflammatory effects [7].

This case-control study aims to compare serum
IL-41 levels between breast cancer patients and
healthy controls in an Iraqi population and
explore associations with clinicopathological
features such as tumor stage, grade, and
molecular subtypes, providing important
baseline data on IL-41’s role in breast cancer in
this understudied group.

Materials & Methods

This hospital-based case-control study enrolled
90 Iragi women, including 60 newly diagnosed
breast cancer patients (aged 20—41) and 30 age-
matched healthy controls, recruited from
Teaching Oncology Hospital, Baghdad,
between December 2023 and March 2024.
Cases were confirmed by histopathology or
radiological evidence, while controls had no
personal or family breast cancer history and no
chronic  inflammatory or  autoimmune
conditions.  Participants with conditions
affecting cytokine levels, previous
malignancies, or organ dysfunction were
excluded.

Data  collected included  demographic
information such as age, sex, and BMI to ensure
comparability. Blood samples (5 mL) were
taken, centrifuged, and serum levels of liver
enzymes AST and ALT were measured
spectrophotometrically. IL-41 levels were
assessed by ELISA using a commercial kit,
with samples diluted as needed to fit within the
kit's detection range. Measurements were
performed in duplicate, and abnormal samples
were re-centrifuged and reassayed.

Serum IL-41, AST, and ALT levels were
compared between patients and controls,
further stratified by age groups (<30 and >30
years). Data are reported using medians and
interquartile ranges due to potential non-normal
distribution. ~ Statistical differences were
analyzed using the Mann-Whitney U test, and
effect sizes were calculated with Cliff's Delta to
assess the clinical significance of findings. The
study was ethically approved by the Iraqi
National Cancer Research Center.

Results

Patients in both younger (<30 years) and older
(>30 years) age groups had significantly higher
serum IL-41 levels than controls, with p-values
< 0.001 and 0.002, respectively. The large
effect sizes (A =0.75 and A = 0.80) indicate this
difference is not only statistically significant
but also clinically relevant.

No significant differences in GOT (AST) levels
were observed between patients and controls in
either age group (p > 0.05), supported by small
effect sizes (A =0.15 and A = 0.20). In contrast,
GPT (ALT) levels were significantly higher in
patients compared to controls in both age
groups (p = 0.004 and 0.01), with effect sizes
increasing with age from medium (A = 0.45 in
younger patients) to large (A = 0.60 in older
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patients). This indicates the difference in GPT
levels between patients and controls grows with
age, suggesting greater hepatic involvement in
older patients.

IL-41 emerged as the most effective biomarker
distinguishing patients from controls, while
GOT and GPT were elevated but to a lesser
extent. The lack of significant age effects
suggests that these biomarkers, especially IL-
41, can reliably differentiate between breast
cancer patients and healthy individuals across
adult age groups.

The consistently elevated IL-41 levels and large
effect sizes reinforce its role as a strong
prognostic marker for breast cancer irrespective
of age. Meanwhile, elevated GPT levels point
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to possible liver involvement in the disease
process, increasing in magnitude with age. The
stable GOT levels imply this enzyme is not a
useful marker for breast cancer differentiation
in this setting.

Regarding ELISA quantification of IL-41, the
standard curve displayed some non-linearity at
higher concentrations, indicating that more
advanced curve-fitting may improve accuracy
across the assay’s range. The reported R-
squared value reflects the linear model’s fit, but
users should consider these limitations for
precise IL-41 measurement. Further validation
of assay accuracy, precision, and dynamic
range is warranted as shown in Tables 1 and 2
and Figure 2.

Table 1: Comparing between Patients and Controls by Age Group for IL-41, GOT, and GPT

Group Age Category n IL-41 (Median GOT (Median | GPT (Median
[IQR]) [IQR]) [IQR])
Patients <30 years 50 63.5 [47.2-76.5] 43 [31-47] 51 [41-57]
>30 years 10 65.4 [48.9-78.1] 44 [37-48] 50 [45-56]
Controls <30 years 25 [24.8-36.9] 36 [17-38] 37 [18-39]
>30 years 5 29.5[25.9-34.2] 37 [33-44] 36 [31-38]
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Figurel: Comparison of Median IL-41, GOT, and GPT Levels between Patients and Controls by Age
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Figure 2: Liner standard curve of IL-41 concentration comparative between patients and control.

Discussion

This case-control study demonstrates a
significant association between elevated serum
Interleukin-41 (IL-41) levels and breast cancer
status in an Iraqi patient cohort. We found
significantly higher serum IL-41 levels in
breast cancer patients compared to age-matched
healthy controls (p<0.001), with this elevation
pattern consistent across all age groups,
supporting its potential role in breast cancer
pathogenesis.

Furthermore, a specific and statistically
significant increase in Glutamate Pyruvate
Transaminase (GPT) levels was observed
among patients (p=0.012), while Glutamate
Oxaloacetate Transaminase (GOT) levels
remained unchanged, suggesting potential
hepatic involvement.

The 2:1 case-control design and inclusion of
key demographic characteristics (age, sex,
BMI) strengthened the validity of comparisons
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Table 1: Comparing between Patients and Controls by Age Group for 1L-41, GOT, and GPT
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Group Age Category n IL-41 (Median GOT (Median | GPT (Median
[IQR]) [IQR]) [IQR])
Patients <30 years 50 63.5[47.2-76.5] 43 [31-47] 51 [41-57]
>30 years 10 65.4 [48.9-78.1] 44 [37-48] 50 [45-56]
Controls <30 years 25 30.6 [24.8-36.9] 36 [17-38] 37 [18-39]
>30 years 5 29.5[25.9-34.2] 37 [33-44] 36 [31-38]
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Table 2: Comparisons between variable parameter depending age group

Variable Age Category | U Statistic p-value Conclusion Effect Size
(Cliff’s Delta)
1L-41 <30 years 125 <0.001 Significantly higher 0.75 (Large)
>30 years 8 0.002 Significantly higher 0.80 (Large)
GOT <30 years 480 0.12 Not significant 0.15 (Small)
>30 years 18 0.21 Not significant 0.20 (Small)
GPT <30 years 210 0.004 Significantly higher | 0.45 (Medium)
>30 years 5 0.01 Significantly higher 0.60 (Large)
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Figure 2: Liner standard curve of IL-41 concentration comparative between patients and control.
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