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Abstract

Research on immunity of breast cancer, particularly the role of T lymphocyte infiltration and
regulatory T cells measured through peripheral blood. This review aims to identify new indicators
that can predict prognosis and discover the way for more effective immunotherapy in breast cancer.
The immune system responds through various defense mechanisms, including the cytotoxic response
of T cells. T cells can recognize specific tumor antigens on the surface of cancer cells through T cell
receptors, which then trigger the process of destroying the target cells. LFA-1 (Lymphocyte Function-
associated Antigen 1) plays a crucial role as an initiator of immunological interaction between
cytotoxic T (Natural Killer) cells and cancer cells. This interaction is essential for the effectiveness of
the immune response against cancer. ICAM-1 (Intercellular Adhesion Molecule 1) is involved in the
metastasis of breast cancer through complex mechanisms. In the process of breast cancer metastasis,
ICAM-1 may function to promote the migration and invasion of cancer cells into other tissues. This
paper summarizes research on the role of LFA-1 and ICAM-1 in breast cancer proliferation treated
with LFA-1 antagonists and agonists. The roles of LFA-1 and ICAM-1 in breast cancer are critical to
further exploring the involvement of these molecules in breast cancer. The relationship between LFA-
1 and ICAM-1 mRNA expression with the administration of LFA-1 antagonists and agonists may
serve as a reference for discovering treatments aimed at inhibiting the proliferative activity of breast
cancer, providing new knowledge in the medical field, particularly in oncology.

Keywords: breast cancer; lymphocyte function-associated antigen 1, ICAM-1 (intercellular adhesion
molecule 1); intercellular adhesion molecule 1; metastasis; oncology

1. Introduction

Breast cancer, a chronic disease with the highest global incidence among all cancer types and the
second-highest mortality rate after lung cancer, demands immediate attention. It is the most common
cancer among the female population worldwide [1]. Indonesia the leading cancer, with a prevalence
of around 16.6% and the highest mortality rate [2].

The pathophysiology of breast cancer, a complex and evolving field, is not yet fully understood.
It is believed that a multitude of risk factors contribute to the occurrence of breast cancer,
necessitating a comprehensive and urgent assessment. Many instances of breast cancer originate from
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epithelial tumour cells that develop from ducts or lobules. The biological classification of breast
cancer includes several types, such as luminal A, luminal B, positive HER-2 non-luminal, basal-like
type, and specific histological types. This comprehensive assessment is crucial in our fight against
breast cancer [2,3].

Breast cancer develops due to DNA damage and genetic mutations that can be influenced by
exposure to estrogen. The immune system of an average person will attack cells with abnormal DNA
or abnormal growth. Failure of the immune system to attack abnormal DNA causes tumours to grow
and spread in breast cancer patients. Cancer cells are formed, and various body mechanisms react,
especially from the immune system [4]. The complex human immune system is a defence of the body
to prevent the growth of dangerous cells [5,6].

Each breast cancer patient is unique, and their treatment is tailored to their specific subtype of
cancer. This personalized approach, which may include BCT (Breast-Conserving Therapy),
mastectomy, radiation therapy, neoadjuvant chemotherapy, targeted and biologic therapy, and
hormone therapy, provides reassurance and a sense of understanding to patients and caregivers.

Lymphocyte-associated antigen-1 (LFA-1, also known as CD11a/CD18 and aL(2) is a
glycoprotein found on the surface of leukocytes. It is one of the many integrins in the human body
that promotes adhesion in immunological and inflammatory responses. Its role is based on its
preferential presence in leukocytes. ICAM-1 (Intercellular Adhesion Molecule-1) is a distinct
glycoprotein from the palatal surface. Its wide distribution, low inflammatory expression, and
involvement in LFA-dependent palatal adhesion suggest that ICAM may be a substitute for LFA-1
[6,7].

A study linked LFA-1 and its primary mediator ICAM-1 (or CD54) to cancer via lymphocyte and
myeloid functions in tumour cells and the role of LFA-1-containing exosomes in tumour growth and
metastasis from these tumours. The interaction of LFA-1 with ICAM facilitates T-cell antigen receptor
(TCR)-mediated killing [8]. Productive LFA-1 binding is required for efficient target cell lysis by
releasing cytolytic granules. LFA-1 provides a clear signal that is important in directing the released
cytolytic granules to the surface of antigen-bearing target cells to mediate the efficient killing of these
cells by cytotoxic T lymphocytes [9].

Several intercellular adhesion molecules (ICAMs), including ICAM-1 and functional adhesion
molecule 1, are common ligands for binding to the LFA-1 gene. The strength of LFA-1 adhesion varies
according to the affinity adjustment, the level of LFA-1 Clustering, and the force applied by the
ligand. LFA-1 is not an adhesive between cells but mediates signals that modulate cell growth,
differentiation, and survival. A study stated that ICAM-1 is partly responsible for breast cancer
metastasis through a highly intricate and multifaceted mechanism [10]. Based on this background,
the author is interested in briefly summarizing the expression of LFA-1 and ICAM-1 genes in breast
cancer and the proliferation activity of breast cancer with LFA-1 antagonist and LFA-1 agonist
therapy.

2. Breast Cancer

Breast cancer is a heterogeneous group of tumours originating from the epithelial cells lining the
milk ducts. The disease varies greatly from patient to patient, and tumour heterogeneity can be
different even within a single individual. All these diverse factors determine the risk of disease
progression and resistance to therapy [11,12].

Heterogeneity in Clinical and Histopathological Findings Breast cancer is best classified by the
clinical stage of the disease based on physical examination and supporting factors such as radiology.
As medical professionals, researchers, and students in oncology, crucial role in using the TNM
grouping system, adapted from the American Joint Committee on Cancer (AJCC) / Union for
International Cancer Control (UICC). This system combines tumour size, regional lymph node status,
and metastasis. Breast cancer classification based on gene expression analysis is categorized into four
main subtypes that are intended to support therapy and prognosis, including luminal A, luminal B,
HER2-enriched and basal-like types. Luminal A and luminal B subtypes show tumour heterogeneity
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in ER-positive breast cancer and have a better chance of survival compared to HER2-enriched and
basal-like subtypes [13]. Both luminal subtypes express estrogen receptors (ER). Furthermore, the
luminal A subtype has a better prognosis than the luminal B subtype because the luminal B subtype
is characterized by increased expression of proliferation-related genes [13].

Genomic instability refers to the hallmark of cancer, which is increased genomic changes in cells.
This includes changes in the slightest structural variations of cells, such as base pair changes or
mutations and small insertions or deletions, or significant structural variations, such as the loss or
addition of larger chromosome fragments or entire chromosome components.

The molecular classification scheme for breast cancer. The model is intended to understand how
molecular subtypes fit into the initial molecular scheme of ER+/PR+, HER2+, and TNBC. The
signature of the PAMS50 gene organizes breast cancer into five distinct subtypes: luminal A, luminal
B, normal-like, basal-like, and HER2 enriched. At the same time, TNBC subtypes are defined into
four distinct subtypes: basal-like 1 (BL1), basal-like 2 (BL2), mesenchymal (M), and luminal androgen
receptor (LAR). ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; PAM5O0,
microarray prediction analysis 50; PR, TNBC [14].

Numerical chromosome instability is the addition or loss of an entire chromosome, resulting in
an abnormal chromosome number, also known as aneuploidy. Several mechanisms, including
defects in DNA damage repair, DNA replication, DNA segregation, and telomere stability, cause it.
These mechanisms are highly interwoven and link a complex network of cellular pathways.
Structural chromosome instability refers to the addition or loss of chromosome fragments or
chromosomal rearrangements, resulting in translocations, duplications, and deletions, directly
preceded by lesions affecting DNA repair genes, e.g., BRCA1 and BRCA2 mutations [15].

In Breast Cancer, genes that generally play a role in maintaining genome stability are often
affected by germline or somatic mutations, Copy number aberrations, or changes in epigenetic
control. This will mainly lead to DNA repair errors and chromosome instability, which will lead to
genome instability and signs of malignancy [16,17].

3. LFA-1 and ICAM-1 Theory and Concepts

Lymphocyte function-associated antigen 1 (LFA-1), or if translated into Indonesian, has the
meaning of antigen that is related LFA-1. LFA-1 is a glycoprotein found on the surface of leukocyte
cells that initiates intracellular adhesion bonds in immune and inflammatory responses. LFA-1 also
mediates close contact between specific cells and antigens in the immune system in antigen-
nonspecific interactions [5,18]. LFA-1 antigen is widely expressed in hematopoietic cells and is the
main receptor for T cells, B cells, and granulocytes. (Simmons, Makgoba, and Seed 1988) In mice and
humans, both express LFA-1 on follicular helper T cells [19].

ICAM-1 (Intercellular Adhesion Molecule-1) is a glycoprotein that is a ligand of LFA-1 expressed
by Antigen Presenting Cell (APC) on the endothelium surface of blood vessels. Its wide distribution,
low inflammatory expression and involvement in LFA-dependent adhesion suggest that ICAM-1
may be a substitute for LFA-1 [5,18]. However, a study conducted by Steven et al stated that ICAM-
1 is not the only ligand of LFA-1 [18].

Integration between ICAM-1 and LFA-1 will rapidly increase the affinity for the resulting bond,
which will then respond to intracellular signals induced in all leukocytes through chemokine binding
to chemokine receptors and T cells through antigen binding to antigen receptors. The involvement of
chemokine and antigen receptors triggers a signaling pathway that links enzymes and proteins that
interact with the cytoskeleton with the cytoplasm of integrin proteins in infection. This results in
changes in the extracellular domain of integrins that cause increased affinity [20,21].

When there is an infection by microbes or recognition of tumor antigens by immunity, LFA-1
integrin will be activated in naive T cells, resulting in a strong bond between integrin, especially with
its ligand ICAM-1 located on the surface of the endothelium. The signal sent by leukocytes mediated
on the endothelium will align with integrin activation; inflammatory cytokines regulate the
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expression of its binding on endothelial cells. This bond includes ICAM-1, which binds LFA-1 and
MAC-1 integrins [5].

4. LFA-1 and ICAM-1 Research Results in Cancer

Cancer cells grow rapidly and change the microenvironment, a safe place for survival and cell
division. Interaction with the stroma causes cancer cells to receive signals to survive and produce
proteins and other substances that suppress the immune system's activity. Myeloid cells have an
important role in tumor development or inhibit tumor growth [8]. (Reina 2017)

The role of cell adhesion molecules ICAM-1, vascular endothelial cell adhesion molecule-1
(VCAM-1), E-selectin, and P-selectin has been widely studied in the inflammatory process. Leukocyte
adhesion during inflammation is thought to occur hierarchically, adheres to leukocytes, and mediates
strong adhesion and transmigration. CD8 functions as a receptor for ICAM-1. In addition to attaching
leukocytes to the endothelium, it also plays a dominant role in transendothelial migration. In
addition, many studies have shown that complete inhibition of CD8, or genetic mutations, greatly
reduces leukocyte transmigration at sites of inflammation [8,9,22].

A study conducted [8] found that LFA-1 has been associated with the function of myeloid cells
in interactions with tumors. They also mentioned the importance of the role of LFA-1 in infiltrating
tumor cells [8]. The presence of neutrophils in the process of cancer cell division is associated with its
relationship with LFA-1. Neutrophils are said to be responsible for the process of distant metastasis
by breast cancer [8].

Research Gabriela Vazquez Rodrigue et al conducted LFA-1 in neutrophils plays an important
role in tumor cell division and distant metastasis in breast cancer. The study was conducted on
cultured cells and showed excessive expression of LFA-1 in neutrophils [23]. Cancer cells
metastasized further, increasing the number of neutrophils in the cultured cells. In contrast, in other
types of cancer, neutrophils inhibit tumor survival and prevent tumors from growing faster [8]. This
makes it important to categorize tumors supported by neutrophils with tumors inhibited by
neutrophils [8].

Mechanism of the role of CD8 + T lymphocytes which is dependent on ICAM-1-LFA-1 in cancer
tissue, preventing recirculation to the draining lymph nodes. Intra-tumoral CD8+ T lymphocytes
form a pool maintained in the cancer microenvironment through homotypic ICAM-1-LFA-1
interactions. ICAM-1 destroys the T cell pool and increases the sensitivity of T cells to CCL21-guided
chemokine migration to lymphatic vessels, thereby facilitating their transit to the draining lymph
nodes [8].

Christine Schoder et al. showed that there is a relationship between overexpression of ICAM-1
protein and aggressiveness of breast cancer, which can be used as a determinant of breast cancer
prognosis. Therefore, research targeting ICAM-1 as a therapy for breast cancer must be carried out.
(Witzel, Mu, and Schro 2011) In another study, increased overexpression of ICAM-1 was found in
qPCR examination of TNBC breast cancer samples through a process involving TLS (Tertiary
Lymphoid Structures) in samples found positive for ICAM-1 had a high number of immune cell
infiltration [24].

Reserarch interaction between LFA-1 and its ligand ICAM-1, activating exosome attachment to
CDS8 T cells. Exosomes derived from tumors can suppress the proliferation and cytotoxicity of CD8 T
cells. This is a prerequisite for exosomal binding to tumors and suppression of T cells. Another study
linked the presence of estradiol, which plays a key role in breast cancer development, with
overexpression of LFA-1 [25]. Overexpression of LFA-1 integrin was found in estradiol-induced
neutrophils in breast cancer patients [24].

ICAM-1 plays a major role during the initiation of metastasis that drives tumor development.
Expression of ICAM-1 protein by liver parenchymal and non-parenchymal cells increases its
potential to facilitate disease progression. Ligand binding to ICAM-1 and overexpression of ICAM-1
in tumors contribute to the activation of several signaling pathways with key roles in different stages
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of metastasis development. In addition, ICAM-1 is elevated in the serum of patients with metastatic
disease, recurrence, and prognosis of other cancer types [8,26,27].

Endothelial ICAM-1 is involved in tumor cell adhesion to the endothelium, which is a very
important phenomenon considering that tumor adhesion to the blood vessel wall is a common
feature of many cancers. Ghislin et al. reported that ICAM-1 expressed on the surface of endothelial
cells is essential for melanoma cell adhesion to endothelial monolayers in vitro. In this condition,
ICAM-1 expression was increased after tumor stimulation, concomitant with increased tumor cell
adhesion [26,27].

Liang et al. stated that LFA-1 expression was not detected in cancer cell molecules in the
metastatic phase and then interacted with neutrophils, indicating that cancer cells used neutrophils
as carriers. IL-8 signals interact with PMNs through binding between ICAM-1 on cancer cells. The
authors also showed that this interaction facilitates adhesion to endothelial cells. Activation of LFA 1
in cancer cells to increase binding to ICAM-1 has a potential role in increasing the recruitment of
specific T cells in cancer. Productive interaction between LFA-1 and ICAM-1 can cause cytotoxic T
lymphocytes to leave the systemic circulation, infiltrate tumor tissue, and trigger proliferative role
functions that result in tissue damage [27,28,29].

A study on the role of ICAM-1ICAM-1 in breast cancer metastasis in the lungs illustrates the
overexpression of ICAM-1ICAM-1 involvement in TNBC-type breast cancer metastasis in the lungs.
ICAM-1 initiates metastasis by activating cellular pathways related to the cell cycle and stem cells
[30].

Research conducted by Changguo Chen et al. Adhesion molecule sICAM-1 with diagnostic
sensitivity and specificity of 98% and 94% at a cutoff value of 20.0 (ng/mL), with an area under the
characteristic curve of 0.99. Cutoff value can effectively distinguish between healthy controls and
breast cancer groups. The diagnostic sensitivity and specificity were lower, at 44.6% and 94.1%,
respectively. A 40 ng/mL cutoff value was identified as a value that provided a sensitivity of 44.6%
and a specificity of 94.1%. Increased levels of sSICAM-1-1 were also observed in most breast cancer
patients, especially in patients with metastases to multiple organs [31,32,33].

4. Ki-67 Research Results Review

Breast cancer research, Ki-67 expression is closely related to cancer growth and is a marker for
predicting known conditions and outcomes. The level of Ki-67 expression is also useful for guiding
treatment decision-making in some cases. Therefore, routine measurement of Ki-67 is now widely
performed during pathological tumor evaluation. A study that took information from large cohort
data showed that Ki-67 is frequently tested in daily clinical practice [34]. Ki-67 expression is related
to common histopathological parameters but is also an independent prognostic determinant of
disease recurrence and survival in breast cancer patients [35].

The emergence of molecular medicine has changed the way breast cancer is managed. Breast
cancer is now considered a heterogeneous disease with various forms, molecular features, tumor
behaviors, and responses to treatment strategies. This is supported by a combination of genomic and
immunohistochemical factors of the tumor, such as estrogen receptor (ER) status, progesterone
receptor (PgR) status, human epidermal growth factor-2 (HER2) receptor status, Ki-67 proliferation
index, and multigene panel, all of which play a role in subcategorization, prognostication, and
personalization of treatment modalities for each case. Ki-67 expression is closely related to tumor cell
growth and proliferation and is routinely evaluated as a proliferation marker. Further efforts should
focus on standardizing the Ki-67 assessment and specifying its role in treatment decision-making
[34,35].

Ki67 is a protein that is a marker of cell proliferation. In normal, healthy breast tissue, Ki67 levels
are reported to be very low, usually less than 3%. Previous studies have shown that estrogen receptor
(ER) positive cells tend to receive proliferation signals by initiating DNA synthesis. In normal breast
tissue, Ki67 expression is mainly seen in ER-negative cells. However, in hyperplastic tissue, the
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average Ki67 expression level increases to about 6.3%, and this has been associated with an increased
risk of breast cancer [25,34,35].

The pattern of Ki67 expression plays an important role, especially in the breast carcinogenesis
phase. Several studies have found that in patients with early-stage breast cancer who have high levels
of Ki67 expression, there is a higher risk of recurrence and poorer survival rates [25,36].

International Ki67 in Breast Cancer Working Group (IKWG) states that using Ki67
immunohistochemistry as a prognostic marker in breast cancer has limited clinical validity. Ki67 can
be used as a prognostic marker in early breast cancer and can also help determine whether additional
chemotherapy is needed after initial treatment. However, further research is needed to predict and
monitor patient response to chemotherapy more accurately [25,36].

Ki67 immunohistochemistry (IHC) is indeed a valuable tool in assessing the risk of recurrence
in estrogen receptor (ER)-positive, human epidermal growth factor receptor 2 (HER2)-negative breast
cancer. It can be considered a surrogate marker for molecular testing, helping differentiate between
luminal A and luminal B breast cancer subtypes. High Ki67 levels have been associated with good
clinical response to chemotherapy, particularly in triple-negative breast cancer. However, it is
important to note that although Ki67 may have some predictive value, its independent significance
is limited, and it may not always be necessary to measure in routine clinical scenarios. Nonetheless,
several clinical trials have provided insight into the role of Ki67 in treatment decisions [25,36,37].

A trial from The European Institute of Oncology showed that high Ki67 levels (232%) may
indicate the potential benefit of adjuvant chemotherapy in luminal B breast cancer with positive
lymph node metastasis. In addition, studies have shown that a high Ki67 index (220%) is associated
with increased efficacy of docetaxel in adjuvant therapy for ER-positive breast cancer. The BCIRG001
trial showed that the TAC chemotherapy regimen (docetaxel, doxorubicin, and cyclophosphamide)
had a significant complementary effect to endocrine therapy for patients with high Ki67 index (=13%),
ER-positive, and positive lymph nodes [37,38].

5. Main Components

DMBA (7,12-dimethylbenz(a)-anthracene) is a carcinogen that can be found in the air as an
environmental pollutant, especially in motor vehicle exhaust, factory smoke, and cigarette smoke. It
can transform normal cells into cancer cells, and cancers that can be induced include breast, lung,
oral, and skin cancers. DMBA induces oxidative stress through enzymatic reduction of the nitro
group, which produces free radical species (ROS) such as superoxide anion, hydrogen peroxide, and
hydroxyl radicals. This can cause oxidative damage to lipids, proteins, and DNA, which in turn can
trigger mutagenesis and malignant transformation [8,26].

Main components of the tumor microenvironment is the extracellular matrix (ECM), which is a
network of proteins that interact with cell surface receptors and contain a variety of signaling
molecules such as growth factors and cytokines. Talin proteins act as important adaptors that connect
integrin adhesion molecules to the actin cytoskeleton within cells. In mice, there are two talin genes,
Talinl and Talin2, which encode similar proteins called talinl and talin2. Previous studies have
shown that talinl is involved in regulating focal adhesion dynamics, cell migration, and invasion
[9,39].

Recent studies have explored the role of talin2 in cell migration, particularly in liver carcinoma
and breast cancer cells, although its role in invasion and metastasis is still not fully understood. In
the recent study, talinl expression was knocked down in human breast cancer cells using short-
stranded RNA (shRNA) interference. This allowed the researchers to investigate the effects of talin2
loss on human breast cancer cell invasion. By studying talin-depleted cell lines, the researchers sought
to understand how talin affects cell invasion, particularly in the context of the tumor
microenvironment, specifically in breast cancer. Understanding the role of talin in cell invasion and
metastasis provides information on the mechanisms underlying breast cancer development. It can
also open up the potential to find new therapeutic targets that can improve therapy management in
breast cancer patients [29,40,41].
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RAP1 Interacting Molecule (RIAM) is a multidomain protein that plays an important role in
regulating various functions in immune cells, especially in KP. This domain facilitates the interaction
of RIAM with mitogen-activated protein kinase to interact with membrane lipids, especially on the
cell plasma membrane, after the cells are activated. RIAM has a significant role in regulating cell
adhesion and migration, and also contributes to the process of KP cell invasion and migration. Tumor
cell proliferation influenced by angiogenesis can be measured by the Ki-67 proliferation index.

The level of Ki-67 expression correlates with the degree of differentiation, histological type, and
stage of breast cancer, and serves as an important biomarker in the diagnosis, prognosis, and selection
of treatment. All this suggests that the relationship between DMBA, oxidative stress, talin regulation,
LFA-1, ICAM-1 expression and cell proliferation (measured by Ki-67) is an important aspect in the
pathogenesis and progression of breast cancer [25,37,42,43].

The main components are outlined in the following flow.
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6. Literature Review Method

The article search method was based on several reports of systematic reviews and meta-analyses
based on the (PRISMA) guidelines [42] using 4 (four) electronic databases, namely Web of Science,
PubMed, Embase, and Google Scholar. The keywords used followed the data search strategy analysis
(table 1). Manual searches were also carried out on topics related to the specified theme or based on
references selected from several articles. The themes were arranged in this Systematic Review using
PICO (Population, Intervention, Comparison, and Outcome) [44].

Table 1. Search Strategy.

Population  #1 (position paper [Text Word]) and (Breast Cancer [Text Word]) and
(surgery[Text Word]) or (oncology[Text Word #2 (guideline) or
(consensus statement) and (LFA-1 mRNA and ICAM-1 mRNAand LFA-
1 or LFA-1 Agonists on KI-67 *[Text Word]) and (diagnostic [Text Word])
Intervention  #3 (surgery) and (position paper) #4 (in vivo reserch) and ("surgery
oncology/methods"[MeSH]) and ("surgery/methods"[MeSH])
Comparisons #5 (position paper) and (reserch surgey oncology[Text Word]) and
(Breast Cancer [Text Word]) and ("oncology/methods"[MeSH])
Outcomes  #7 (Expression of LFA-1 mRNA and ICAM-1 mRNA WITH LFA-1 or LFA-1
Agonists on KI-67) and ("oncology/methods"[MeSH])
Search (#1) or (#2) or (#3) or (#4) or (#5) or (#6) or (#7) (position paper[Text
combination Word]) and (radiology[Text Word]) and (oncology[Text Word]) or
(oral[Text Word]) and (implant dent*[Text Word]) or (guideline) or
(consensus statement) and (surgery research*[Text Word]) and
(Expression of LFA-1 mRNA and ICAM-1 mRNA With LFA-1 or LFA-1
Agonists on KI-67 [Text Word]) or (Breast Cancer) and (position paper) or
(reserch oncolog)"[MeSH]).
Study design Eksperimental Study and Randomized Controlled Trial and Quasi-

Randomized Control Trials and Retrospective Study and Cross-
Sectional Observational Study and Pilot Study
Search #1 and #2 and #3 and #4 and #5 and #6 and #7
combination
Electronic The Cochrane Register of Controlled Trials, Medline (Pubmed),
databases Embase, Web of Science and Google Scholar

The framework is adjusted to reduce the risk of bias according to the objectives created. A quality assessment is
carried out for each selected article to determine the level of evidence-based medicine and the quality of the
articles to be reviewed. Articles are stratified according to their level of evidence using the SIGN (Scottish
Intercollegiate Guidelines Network) criteria. Classification of recommendation values in medical or health

guidelines. The following is the interpretation of each recommendation value.

The article identification search found 7,510 articles, resulting in 10 articles that have been
filtered by considering the inclusion and exclusion criteria for each article found. The articles have
calculated the explanation bias, as shown in Tables 3 and 4. Ten articles meet the eligibility criteria.
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Data Filtering 1.220 Data identified through database search:

Web of Science: n: 289
Google Scholar: n: 607
Medline (PubMed): n: 296
Embase: n: 28

iaeniication n: 327 Duplicate Journals

n: 493 exceptions
n: 20 Unpublished row data
n: 8 Conference Abstracts

Eligibility n: 192 Studies are assessed for eligibility

!
n: 176 Excluded articles:
- 39 Studies with unclear samples
- 51 Studies without bias assessment
- 43 Case reports
=11 Shortreviews
- 36 meta-analyses

Include n: 10 Quantitative
analysis study

Figure 2. Article identification search process.

Table 3. Analysis Bias.

Analysis Bias
1++ 1+ 1- 2+ 2- 3

References

[29]
[45]
[43]
[46]
[47]
[48]
[25]
[48]
[49]
[50]
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Table 4. Risk of Bias Included Studies.
Random
Binding of
sequence Binding of  Incomplete
Allocation participant Selective Other
generation outcome outcome Score  Quanlity  References
concealment and reporting bias
(selection assesment data
personal
bias)

11 High [29]
11 High [45]
9 High [43]
9 High [46]
11 High [47]
11 High [48]
11 High [25]
11 High [48]
11 High [49]

Score: Quality was categorized as low (score 1-4), medium (score 5-8), or high (score 9-12).

6. Discussion

Zhang et al. stated that the underlying mechanism of Ki-67 tumour-promoting function in breast
cancer had been further studied through studies involving reduced Ki-67 expression in breast cancer
cell lines, such as the human MCF-7 breast cancer cell line. These studies showed that when Ki-67
expression was reduced, cancer cell proliferation and migration activities were also reduced. This
suggests that Ki-67 may play a role in increasing the malignancy of breast cancer cells. Overall, these
findings indicate that impaired Ki-67 expression may be involved in breast cancer development by
affecting cancer cell proliferation and migration [29].

Expression Ki-67 in the genesis and development of breast cancer, most likely affecting cancer
cell proliferation and migration. Detecting and interfering with Ki-67 expression may have
implications for guiding breast cancer treatment and prognosis in clinical practice. This emphasizes
the potential importance of Ki-67 as a therapeutic target and prognostic marker in breast cancer
management [37,46].

A study by Jacqueline Brown et al. showed that Ki-67 testing is not commonly used in patients
in the US with early-stage hormone receptor-positive (HR+), HER2-negative breast cancer. However,
this study suggests that the Ki-67 score has the potential to serve as a valuable prognostic marker to
aid in treatment decisions for patients with HR+, HER2-negative early breast cancer who are at
intermediate risk for disease recurrence [51].

National Comprehensive Cancer Network (NCCN) guidelines, patients with HR+, HER2-
negative early breast cancer are predominantly treated with endocrine therapy (ET) with or without
chemotherapy (CT). This treatment approach is consistent with current recommendations and
underscores the importance of Ki-67 testing as a potential additional tool to refine treatment decisions
for this patient population [25,52].

Anette H. Skjervold et al., it was found that the assessment of Ki-67 levels in breast tumours
using Digital Image Analysis (DIA) identified a higher proportion of cases with high Ki-67 levels
compared to Visual Assessment (VA) in the same tumour. When using VA, the results did not change
significantly with increasing number of cells counted. However, it is suggested that with DIA, it may
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be sufficient to count 100-200 cells in a digitally selected area to identify the most significant number
of cases of high Ki-67 tumours [43].

The results of the current study by Nahed A. Soliman et al. indicate that Ki-67 levels have the
potential to be an important biomarker in breast cancer management, especially in the selection of
treatment and subsequent patient monitoring. Standardization efforts should focus on developing a
consistent methodology for measuring Ki-67 levels across laboratories and institutions. In addition,
future research should focus on clarifying specific clinical scenarios in which information on Ki-67
levels makes the most important contribution to treatment decision-making [46].

Significant progress has been made in identifying prognostic and predictive factors that are
important for early breast cancer treatment. The role of pathologists in defining biomarkers is crucial,
and they must have a comprehensive understanding of these topics. However, challenges remain in
biomarker and prognostic/predictive testing, providing ongoing opportunities for further research
and refinement [22,41].

According to literature, Carlo Pescia et al. Early breast cancer risk assessment involves the
analysis of multiple biomarkers and clinicopathological features. Fundamental histopathological
characteristics such as tumour size, lymph node status, grade, and hormone receptor status are
important in determining prognosis and guiding treatment decisions. In addition, biomarkers such
as Ki-67 proliferation index, HER2/neu expression, and genetic markers such as BRCA1 and BRCA2
mutations provide valuable information for risk stratification and treatment selection. Integrating
these factors allows for a comprehensive risk assessment and personalized management approach in
early breast cancer patients [47].

The recommendations provided by the International Ki-67 in Breast Cancer Working Group
(IKWG) are critical in setting standards for validating Ki-67 analysis in diagnosing and treating breast
cancer. By following these recommendations, laboratories can ensure that Ki-67 testing is performed
accurately and consistently across laboratories. This will improve the reliability of test results and
help clinicians make better treatment decisions for breast cancer patients [41,47].

Meta-analysis that evaluated the impact of Ki-67/MIB-1 on disease-free survival and/or overall
survival. The study included Sixty-eight trials and 46 studies involving 12,155 patients; 38 studies
were evaluable for disease-free survival outcomes, and 35 studies for overall survival. Ki-67/MIB-1
positivity was associated with a higher likelihood of relapse in all patients, patients without affected
lymph nodes (node-negative) and those with affected lymph nodes (node-positive). In addition, Ki-
67/MIB-1 positivity was associated with worse survival in all node-negative and node-positive
patients. The study concluded that Ki-67 positivity indicates high recurrence and poorer survival
[53].

The role of Ki67 in breast cancer and the standardization efforts undertaken by the “International
Ki67 in Breast Cancer Working Group”. Their recommendations are critical to improving the
consistency and validity of using Ki67 as a clinical practice and research biomarker. With clear
guidelines, it is hoped that the interpretation and application of Ki67 will become more consistent
across laboratories and studies, allowing for its more practical use in guiding patient prognosis,
predicting response to therapy, and better-managing breast cancer clinically [54-56].

The study of Ayat Lashen et al., it was found that Ki67 staining with a homogeneous pattern
was generally found in about 80% of breast cancers. On the other hand, the granular pattern was
strongly associated with DMEFS (distant metastasis-free survival) and was an independent prognostic
factor. This suggests that the granular pattern can provide valuable information about patient
prognosis. Based on this, the quantification method per 1000 cells is considered a feasible Ki67
assessment method because it has been shown to have the highest risk of harm. The heterogeneity of
Ki67 staining and its expression pattern can provide additional information about clinical outcomes
in breast cancer [49].

Research Julia Fekadu et al. stated that LFA-1 is important in mediating leukocyte adhesion,
movement, and forming adhesions between immune cells. The leukocyte adhesion cascade begins
with inflammation that causes endothelium activation by endogenous and exogenous stimuli.
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Expressed on the surface of activated endothelial cells, it mediates leukocyte adhesion to the surface
of blood vessels. The interaction between [32-integrin LFA-1 and ICAM-1 allows leukocytes to adhere
to the endothelium in the inflammatory phase [48].

Joshua]. Sanchez et al. reported that LFA-1 affects the development of pathological pain through
changes in function and increased sensitivity of astrocytes to cytokines. By antagonizing LFA-1
activation, there is a change in the local environment in the spinal cord from a pro-inflammatory
phenotype to an anti-inflammatory phenotype [50].

Systematic study targeting LFA-1 as a therapy in breast cancer. Both support LFA-1 with its
primary ligand, ICAM-1 or inhibit its binding with its inhibitor.

7. Conclusion

The conclusion of this brief review is to find out the research on the role of LFA-1 and ICAM-1
in breast cancer proliferation given LFA-1 antagonist and agonist therapy. The data obtained in this
paper can be used as an essential reference for indicators of immunological component examination
in breast cancer patients. The benefit of knowing the role of LFA-1 and ICAM-1 in breast cancer is
that we can further study the involvement of LFA-1 and ICAM-1 in breast cancer.

The relationship between LFA-1 and ICAM-1 mRNA expression with the administration of LFA-
1 antagonist and agonist therapy is to be a reference for finding treatment in terms of inhibiting breast
cancer proliferation activity, which provides new knowledge in the medical world, especially in the
field of oncology.
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Abbreviations

The following abbreviations are used in this manuscript:

LFA-1 Lymphocyte Function-Associated Antigen 1
ICAM-1  Intercellular Adhesion Molecule 1

] Antigen Identified by Monoclonal Antibody Ki-67 (a cellular
Ko7 proliferation marker)

TCR T-Cell Receptor
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NK cells Natural Killer Cells

ER Estrogen Receptor
PR Progesterone Receptor
HER2 Human Epidermal Growth Factor Receptor 2
TNBC Triple Negative Breast Cancer
IHC Immunohistochemistry
TLS Tertiary Lymphoid Structures
DMBA 7,12-Dimethylbenz[a]anthracene
ECM Extracellular Matrix
RIAM RAP1 Interacting Adaptor Molecule
APC Antigen-Presenting Cell
CT Chemotherapy
ET Endocrine Therapy
NCCN National Comprehensive Cancer Network
AJCC American Joint Committee on Cancer
UICC Union for International Cancer Control
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-
Analyses
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