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Abstract

Relevance: Breast cancer ranks among the foremost causes of cancer-related mortality in women globally. Cyclin D1,
an essential regulator of the cell cycle, has been associated with carcinogenesis and the advancement of breast cancer.
The study aimed to investigate the correlation between Cyclin D1 immunohistochemistry expression and
histopathological characteristics in breast cancer patients, emphasizing age, tumor grade, histological type, and HER2
status.

Methodology: This study was conducted on a sample of 40 cases of breast cancer diagnosed in women from Najaf
Governorate. This crosssectional analytical investigation investigated the immunohistochemistry expression of Cyclin
D1 in breast cancer tissues. Forty samples were obtained from Al-Sadr Teaching Hospital and private laboratories in
Najaf (Iraq) from July 2024 to May 2025. Expression levels were assessed via immunohistochemistry and associated
with clinicopathological characteristics.

Results: Cyclin D1 expression was positive in 72.5% of cases, with the highest expression noted in patients aged 50—
59 years, homemakers, and individuals diagnosed with invasive ductal carcinoma and grade 11 malignancies. HER2-
negative cancers exhibited an increased prevalence of Cyclin D1 expression. Significant correlations were identified
between Cyclin D1 expression and age, tumor grade, histological type, and HER2 status (P<0.05).

Finally, Cyclin D1 shows potential as a key biomarker for predicting breast cancer, highlighting its clinical importance
in detection, classification, and treatment choice.

Keywords: Cyclin D1, breast carcinoma, immunohistochemical (IHC) analysis, tumor grading, HER2 status,
invasive ductal carcinoma.

INTRODUCTION

Breast cancer is among the most common malignancies impacting women worldwide, with over 2.3
million new cases and 585,000 fatalities each year [1, 2]. The research indicates that 5% to 10% of breast
cancer cases are linked to genetic mutations and family history, while 20% to 30% are attributed to
modifiable risk factors [3]. A breast cancer tumor is a group of cancerous cells that can invade nearby
tissues, cause damage, and possibly spread to other parts of the body. However, changes in breast cells
that are not cancerous can also cause conditions like atypical hyperplasia, cysts, or benign tumors like
intraductal papillomas [4]. Recent studies highlight the importance of biomarkers that regulate cell
division, including cyclins and cyclin-dependent kinases [5]. Cyclin D1 is notable for facilitating the G1/S
phase transition, essential for cell proliferation [6]. Cyclin D1 overexpression is commonly observed in
breast cancer, yet the literature presents contradictory findings concerning its prognostic significance [7].
Cyclin D1 aids in many processes that lead to the growth of cancerous cells, making it an oncogene. It
encourages abnormal cell growth, improves angiogenesis, and helps cells fight apoptosis, all of which help
tumors grow and spread [8]. Human epidermal growth factor receptor 2 (HER?2) positive cells comprise
15 to 20 percent of all breast cancer cases. They are marked by high levels of HER2, rapid tumor growth,
and a bad outlook [9].

This study aimed to investigate the correlation between Cyclin D1 immunohistochemistry (IHC)
expression and histopathological characteristics in breast cancer patients, emphasizing age, tumor grade,
histological type, and HER2 status.

Materials and Methods: Study Design: This study was conducted on a sample of 40 cases of breast cancer
diagnosed in women from Najaf Governorate (Iraq). A cross-sectional analytical investigation. Collection
of Samples: Forty pieces of formalin-fixed, paraffin-embedded breast cancer tissue were gathered from
private laboratories and Al-Sadr Teaching Hospital in Najaf between July 2024 and May 2025. Inclusion
criteria encompassed female patients aged 30 to 70 years with histopathologically verified breast cancer.
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Histopathological Examination: Tissue sections were analyzed using a Human-type microscope at
magnifications of 10x and 40x by pathologists from multiple centers in Al-Najaf province. Among the
evaluated samples, 40 tissue blocks were confirmed to be cancerous. For each case, histological grading
and tumor size were recorded.

Immunohistochemistry: IHC analysis was also performed on all 40 malignant tissue blocks. IHC is a basic
diagnosis tool that finds certain proteins inside cells using interactions between antigens and antibodies.
It is used extensively in cancer studies because it is accurate and can tell the difference between protein
types [10]. The process is very careful and includes steps like deparaffinization, rehydration, and antigen
retrieval using solutions like citrate buffer (pH 6.0) or Tris-EDTA (pH 9.0). Next, hydrogen peroxide and
protein-blocking buffers stop nonspecific binding [11-12]. Next, primary antibodies are added. After
washing, horseradish peroxidase (HRP)-conjugated secondary antibodies are added. Adding the
chromogen 3,3diaminobenzidine (DAB) makes the target protein stand out as a dark solid [13, 14]. At
the end of the process, hematoxylin counterstaining, dehydration, and mounting the slide for microscope
examination are done. IHC is often used to find Estrogen receptor (ER), Progesterone receptor (PR), and
HER2 hormonal receptors in breast cancer and CD3+, CD8+, and FoxP3+ markers of immune cell
invasion [10, 15]. The Allred scoring system is applied to evaluate ER and PR staining, combining the
proportion score (0-5) and intensity score (0-3), giving a total score from O to 8, categorized as negative
(0-2) to strongly positive (7-8) [16]. If more than 30% of tumor cells show 3+ membrane staining, the
test is positive for HER2. The test is not positive if more than 10% of cells show 2+ staining. Cancers that
do not meet these requirements are called triple-negative [17].

Statistical Analysis: The links between Cyclin D1 levels and disease and clinical factors (age, histological
type, tumor grade, HER2 status) were evaluated utilizing the chi-square test. It was decided that P<0.05
was the level of statistical significance. The data was studied using SPSS version 26.

Results: Cyclin D1 positivity was detected in 72.5% (29 out of 40) of patients. Its expression exhibited
considerable variation across diverse clinicopathological parameters:
e Age: The peak expression was observed in the 50-59 age bracket (40%).
* Occupation: Housewives demonstrated the highest Cyclin D1 positive at 40%, followed by employees
at 25% and self-employed women at 7.5%. Histopathological Type: The most expression was seen in
Invasive Ductal Carcinoma (IDC), at 60%. Invasive Lobular Carcinoma (ILC) and Ductal Carcinoma In
Situ (DCIS) showed the least displayed lower levels.

e Tumor Grade: Grade II tumors exhibited the highest expression of Cyclin D1 at 37.5%, followed by
grade Il at 25% and grade [ at 10%. HER2 Status: HER2-negative tumors exhibited Cyclin D1 expression
more frequently (47.5%) than HERZ2-positive cancers (25%). All correlations exhibited statistical
significance (P<0.05).

Table 1 - Participants’ demographic characteristics and cyclin different age and histopathological
groups of breast cancer have different expressions

Expression of immunohistochemical biomarkers

Variables
Cyclin D1 No (%)

‘ +ve ‘ -ve
Age (years)
<40 - 2(5)C,a 125 D,b
40-49 20)C, b 3(7.5)B,a
50-59 16 (40)A,a 5(12.5A,b
>60 9(22.5)B,a 20)C, b
Total C29(725)a  11Q75)b
Job (%)
Self-employment ‘ 3(7.5)C,a ‘ 3(7.5)B,a
Employee 10(25) B, a 3(7.5B,b
Housewife  16(400A,a 5(12.5)A, b
Total 29 (72.5) a 11275 b
Histopathological type (%)
Ductal Carcinoma In Situ - 2(5)B. a 00)C, b

DCIS
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Invasive ductal carcinoma

(IDC) 24 (60) A, a 8(20) A, b
Invasive lobular carcinoma

(ILO) 2(5)B,b 3(7.5)B,a
Medullary Carcinoma 1(2.5C,a 0(0)C,b
Total 29 (72.5) a 11275 b
Tumor grade

I 4(10)C, a 3(7.5B,b
11 15 (37.5) A, a 6 (15) A, b
I 10(25) B, a 2(05)C, b
Total 29 (72.5) a 11(27.5) b
HER-2 (%)

Positive 10 (25) B, a 3(7.5)B,b
Negative 19 (475 A, a 8200 A, b
Total 29 (72.5) a 11 (27.5) b

Note: 1. Different letters in one line indicate a significant difference between the means (P <0.05). Similar
letters indicate no significant difference between the means.

2. The numbers in parentheses in the table above represent the percentage of the sample size, while the

Percentage of Cases (%)

200 &Q_a,‘) 60'59 Ze.()

Age Group (Years)

numbers outside the parentheses represent the number of infected cases.

Percentage (%)

Histopathological Type

Fig. 1 : Breast Cancer Cases by Age Group (%).

Fig. 2 : Distribution of Breast Cancer Histopathological Types (%). Source: Output generated by IBM
SPSS Statistics, version 26.0, based on study data collected in 2023.

Fig. 3: HER2 Status Distribution in Breast Cancer Cases (%). Source: Output generated by IBM SPSS
Statistics, version 26.0, based on study data collected in 2023.
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Comparative Analysis of Cyclin D1 IHC Expression in Breast Tissue. The (fig 3) represents a histological
section of breast tissue analyzed using IHC for Cyclin D1 expression.

Cyclin D1 is a protein in the nucleus that controls how quickly cells divide. It is often overexpressed in
several types of cancer, including breast carcinoma. However, in this particular image, there is no visible
brown staining within the nuclei of the epithelial cells, indicating a negative result for Cyclin D1.

The labeled regions highlight:

- Ductal  Structures:  Epithelial-lined  ducts  that appear  morphologically  benign.
- Stroma: The surrounding fibrous connective tissue shows no atypical cellular activity.

- No Nuclear Staining: Demonstrating that Cyclin D1 is not expressed in the nuclei of these cells.

Fig. 4: Negative Cyclin D1 Expression in Breast Tissue (IHC Study)
This kind of pattern (Fig 4) can be found in either healthy breast tissue or some low-proliferation breast
cancers. It is a useful way to compare it to Cyclin D1-positive cancerous tissues.

Fig .5: Positive Expression - Moderate Activity in Breast Carcinoma

This picture (Fig 5) shows a slice of breast cancer that was labeled with IHC for Cyclin D1.
Overexpression of cyclin D1, a central cell cycle regulator, is linked to more cell growth in some types of
cancer. In this part, several nuclei inside tumor cell groups show brown staining, which shows that Cyclin
D1 is expressed.

Some important features are:

tumor clusters are made up of cancerous epithelial cells that have abnormal nuclei.

- Positive Nuclei (Cyclin D1): nuclei that are dyed brown show that the protein is active.

- Moderate Staining: The staining is focal or patchy, which means the expression level is not widespread
and is in the middle.
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This expression pattern is typical of ER-positive, Luminal A or B-type breast tumors and may carry
diagnostic and prognostic implications. It also assists treatment planning, especially when correlated with

markers like Ki-67 and HER2.

Strong Nuclear Staining

(Cyclin D1 Positive)

Fig. 6: Diffuse Strong Positive Expression - High Proliferative Tumor

This image reveals a breast carcinoma with diffuse and strong nuclear Cyclin D1 expression. Nearly all
tumor cell nuclei show intense brown staining, indicating high proliferative activity. This pattern is often
linked with aggressive tumor behavior and worse prognosis.

Discussion: This work underscores Cyclin D1’s significance as a crucial biomarker in the development of
breast cancer. The results correspond with earlier research, demonstrating elevated Cyclin D1 expression
in IDC and intermediate-grade cancers [18, 19]. The prevalence of expression in the 50-59 age
demographic and among homemakers may indicate lifestyle-related or hormonal factors.

In this work, we looked at how Cyclin D1 is expressed in breast cancer tissues and how that expression is
linked to demographic, pathological, and molecular factors. The protein was positive in 72.5% of cases,
and there was a statistically significant link between the two across all age groups, tissue types, tumor
grades, and HER2 status. Cyclin D1 positivity was highest in people aged 50 to 59 (40%) and those over
60 (22.5%). This fits with evidence that Cyclin D1 excess is more common in women who have gone
through menopause and rises with age due to genetic instability [20, 21]. Regarding occupational status,
women had the highest positivity rate (40%), but this may be because of the demographics of the sample
rather than a biological link. IDC had the highest positivity rate (60%), which aligns with earlier research
that found Cyclin D1 overexpression to be a feature of IDC, especially those with luminal forms [22].
Interestingly, more cases of ILC were Cyclin D1-negative, which backs up studies that found lower Cyclin
D1 expression in non-ductal forms [23]. According to the grade of the tumor, the expression was highest
in grade II tumors (37.5% of all tumors tested). This suggests that Cyclin D1 may play a role in tumor
development but not always aggressive transformation, which aligns with what has been seen before [24].
Cyclin D1 positivity was also strongly linked to HER2-negative tumors (47.5%), which could mean that
Cyclin D1 and HER2-driven pathways are unrelated, as seen in earlier genetic studies [25]. These results
show that Cyclin D1 could be useful as a prognostic biomarker, especially in ER+/HER2 — luminal breast
cancers, and they support adding it to future diagnostic panels.

The inverse connection between Cyclin D1 and HER2 status substantiates the concept that Cyclin D1
functions as a compensating proliferative factor in HER2-negative malignancies. Cyclin D1’s role in
CDK4/6 activation and transcriptional control suggests that its profiling may inform customized therapy,
especially in luminal subtypes where it has demonstrated both positive and negative prognostic
significance [18, 26]. These results show that Cyclin D1 plays a complex role in the development of breast
cancer and stress the need for future research that focuses on specific molecular subtypes.

Conclusion: Cyclin D1 expression is markedly correlated with age, tumor grade, histological type, and
HERZ2 status in patients with breast cancer. The elevated occurrence in specific populations highlights its
potential as a predictive biomarker and therapeutic target. Incorporating Cyclin D1 profiling into
standard pathological assessments may improve diagnostic precision and guide therapeutic approaches.
Strengths of the study:
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* Employment of advanced IHC methodologies.
Incorporation of  various clinicopathological factors for correlation analysis.
Constraints of the study:

¢ Restricted sample size diminishes generalizability.

e Absence of molecular subtype categorization (e.g., Luminal A, Luminal B, Basallike).
e Lack of subsequent data regarding patient outcomes.

Future research should encompass bigger, multicenter cohorts, incorporate molecular profiling, and
entail longitudinal follow-up to evaluate the prognostic significance of Cyclin D1 over time.
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