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The Prevalence of PD-L1 Expression in Triple-Negative Breast
Cancer Patients and Its Correlation with Survival Rates and
Other Prognostic Factors: A Survival Analysis
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Background: Triple-negative breast cancer (TNBC) is a leading cause of cancer-related mortality among women, with a poor prognosis. The
programmed cell death 1 (PD-1) pathway has emerged as a potential immunotherapy target. This study aimed to assess PD-L1 expression in
TNBC patients and its relationship with prognostic variables.

Materials and Methods: This cross-sectional study included 107 TNBC patients recruited between 2016 and 2020. Patient age, tumor grade,
and Ki67 expression were obtained from pathology reports. Immunohistochemistry was utilized to determine PD-L 1 status, and 2-year survival
data were collected through telephone follow-up.

Results: PD-L1 expression frequency in TNBC patients was 76.6%. Grade 3 was the most common cancer grade, significantly more prevalent
in the PD-L1 positive group (P = 0.01). High Ki67 expression (>14%) was observed in 89% of patients, significantly higher in the PD-L1
positive group (P = 0.003). The 2-year survival rates for the PD-L1 positive and negative groups were 84.1% and 92%, respectively, with no
significant difference between the groups (P = 0.512).

Conclusion: This study investigated PD-L1 expression prevalence in TNBC patients and its correlation with prognostic variables. PD-L1
expression was associated with higher tumor grade and elevated Ki67 expression, indicating a potential role in tumor aggressiveness. However,
despite these associations, PD-L1 expression did not significantly impact the 2-year survival rate in TNBC patients. These results emphasize
the complexity of the immune microenvironment in TNBC and the necessity for further research to elucidate the precise role of PD-L1 in
disease progression and patient outcomes.

Keywords: Breast cancer, PD-L1, prognostic variables, triple-negative breast cancer, tumor-infiltrating lymphocytes

Address for correspondence: Dr. Maryam Soltan, Department of Pathology, Faculty of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran.
E-mail: Maryam.soltan1367 @gmail.com
Submitted: 01-Jan-2024;  Revised: 29-May-2024;  Accepted: 01-Jun-2024;  Published: 23-Sep-2024

INTRODUCTlON are essential for antitumor responses. The immune

. . . response of TILs is controlled by the programmed cell
Triple-negative breast cancer (TNBC), which lacks the death 1 (PD-1) pathway, which consists of PD-1 and its
expression of estrogen receptors, progesterone receptors,

and human epidermal growth factor-2,!"! is the main cause
of female mortality worldwide.?! Targeted therapy for
TNBC is difficult and leads to a worse prognosis.P! It is
well established that tumor-infiltrating lymphocytes (TILs)

ligands (PD-L1). Knowing how PD-L1 expression and
prognostic variables interact in TNBC may help identify
potential therapeutic targets and lead to better patient
outcomes.
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TILs play an important role as the soldiers of anti-tumoral
responses by detecting tumoral antigens and removing tumoral
cells. Several human tumors express PD-1 or CD279 protein,
which is an immune checkpoint pathway that is present on
the surface of T-cells and suppresses the immune response
of TILs.* Indeed, the interaction between PD-1 and its
ligands (PD-L1 or CD274) prevents the destruction of cancer
cells.’! It has been reported that TILs are directly related to
more survival, especially in TNBC.1¥! So theoretically, targeting
the PD-L1 pathway and subsequently, the high number of
functional TILs promises more favorable outcomes. On the
other hand, there is a correlation between the level of TILs
and high grade of tumor, lack of hormone receptors and Ki67
overexpression.!”)

According to earlier research, the 5-year survival rate of
TNBC patients dropped significantly from stage II to stage III
(76%—-45%), indicating that a timely diagnosis may increase the
likelihood of a successful outcome.® Although many studies
have been conducted on PD-1 and its effects on TNBC, there
are still many disagreements about it. The aim of this study
was to explore the prevalence of PD-1 expression in TNBC
patients, examining its correlation with survival rates and other
prognostic factors to determine its specific prognostic value.

MarteriALs AND METHODS
Study design

In Isfahan, Iran, 107 women who were diagnosed with TNBC
between 2016 and 2020 participated in this cross-sectional
study.

Participant selection

TNBC patients who had high-quality, analyzable,
paraffin-embedded tissues were included. Individuals with
equivocal HER-2 in IHC staining and then negative result in
fluorescence in situ hybridization were additionally included.
All exclusion criteria were low-quality or suspicious
specimens, patients who had received neoadjuvant therapy,
or individuals with equivocal HER-2 in IHC staining and
then positive result in fluorescence in situ hybridization.
Patients who lacked contact information, had unclear patient
follow-up status, unknown Ki67 status, or both were also
removed.

Data gathering

Pathology results from Al-Zahra, Omid, and Poursina
hospitals in Isfahan, Iran, were reviewed for inclusion in the
study. Age, tumor grade, and Ki67 expression were among
the demographic and clinical information taken from prior
pathology reports. Immunohistochemistry (IHC) was used to
ascertain the PD-L1 status. Data on 2-year overall survival
were gathered via telephone follow-up.

Immunohistochemistry

An anti-PD-L1 monoclonal antibody from ZYTOMED in
Germany was used for IHC staining. At a 100% objective lens
magnification, three fields from regions with highest degrees of
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PD-L1 stainability (strong staining) were chosen, and the ratio
of stained immune cells (cytoplasmic or membranous including
lymphocytes and macrophages) and tumor cells to the total
number of viable tumor cells was computed. Tumoral PD-L1
staining was designated as positive when clear membranous
staining was present in at least 1% of tumor cells. The degree of
staining was graded using the following scale: 0 (no staining),
1 (1%—-5% staining), 2 (6%—-50% staining), and 3 (>50%
staining). Scores 1 to 3 were considered as positive and score
0 as negative. Tonsil tissue is our choice for control of PD-L1
in [HC staining which follicular macrophages (weak moderate
staining) and reticulated crypt epithelial cells (strong staining)
are considered as positive controls and superficial squamous
epithelium, fibroblasts, and endothelium are considered as
negative control.

Statistical analysis

IBM SPSS Statistics version 26.0.0.1 was used for data
analysis. For non-numerical variables, descriptive statistics
were presented as numbers and percentages. For numerical
variables, they were presented as mean and standard
deviation (median range — interquartile range). Independent
t-test and Chi-square test were used to analyze age, Ki67
expression status, tumor grade, and survival rate. The
significance level for all tests was set at 0.05.

ResuLts

In the current investigation, 107 TNBC samples were
examined using PD-L1 THC. For PD-L1, 25 specimens
from our patients were negative (score 0), while 82 of
them tested positive (scoring 1-3) [Table 1]. The mean
age in PD-L1-positive and PD-L1-negative groups was
50.6 £ 16.2 and 50.6 + 13.2 years, respectively (P = 0.98),
so the relationship between PD-L1 expression and age was
not statistically significant. There was a significant difference
between the frequency of various scores of PD-L1 expression
in TNBC patients (P = 0.0001).

The most common grade of cancer among our patients was
grade 3, but the difference was significant between PD-L1
positive and negative groups (P = 0.01). Eighty-nine percent
of the patients had high Ki67 expression (>14%) which was
significantly more in PD-L1 positive group (P =0.003). Totally,
92 patients had overall survival in 2 years while the percentage
in PD-L1 positive and negative groups was 84.1% and 92%,
respectively. The 2-year survival between the two groups was
not significant (P = 0.512) [Table 2].

Table 1: Relative frequency of PD-L1 scores among TNBC
patients

PD-L1 score No. (Percentage)
0 25 (23.4%)
1 19 (17.8%)
2 34 (31.8%)
3 29 (27.1%)
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Discussion

According to our research, 76.6% of the TNBC patient group
exhibited relative PD-L1 expression. Furthermore, a clear
distinction was observed between patients with PD-L1-positive
and PD-L1-negative statuses concerning cancer grade and
Ki67 expression. However, there was no difference detected
in the 2-year survival rate between the PD-L1 positive and
negative groups, indicating that PD-L1 expression may not be
a significant prognostic factor in TNBC patient outcomes. The
effect of anti-PD1 drugs on TNBC therapy approaches has been
the subject of numerous earlier investigations. Through their
interaction with PD-1, tumor-associated macrophages (TAMs)
have the potential to be targeted as a practical strategy for
controlling TNBCs, according to Santoni et al.”! It is known
that the JAK2/STAT1 pathway controls PD-L1 expression,
which raises the possibility that JAK1/2 inhibitors may be
useful.l'” In 2021, Vranic et al.!'') suggested that IHC PD-L1
identification as a first step toward immunotherapeutic
treatment for TNBC has the potential to produce better
results. Similar to this, Yeong et al.l'l advocated multiplex
IHC/immunofluorescence as a cutting-edge method for more
accurate PD-L1 detection than traditional IHC a year earlier.
As a result, a more effective approach for TNBC control is
revealed by analyzing PD-L1 expression using IHC and using
current therapeutic drugs to suppress it.!*!

Divergent perspectives on the prognosis, overall survival (OS),
and disease-free survival (DFS) of individuals exhibiting
PD-L1 overexpression have been found in earlier studies.
Numerous studies have shown a connection between increased
PD-L1 expression and a better prognosis. For instance, Li
et al." showed that PD-L1-positive patients had better DFS.
A study with 238 samples conducted in 2016 revealed that
higher PD-L1 was associated with improved OS but not
DFS.I'1 Additionally, some investigations have confirmed
that PD-L1 expression is advantageous for OS and DFS.!'®
Contrarily, some investigators claim that elevated PD-L1
expression does not coincide with improved pathological and

Table 2: Difference of variables between PD-L1 positive
and PD-L1 negative group

Variable PD-L1 PD-L1 P*
positive negative
(n=82) (n=25)
Grade of cancer 0.01
1 1 (1.2%) 2 (8%)
2 10 (12.2%) 8 (32%)
3 71 (86.6%) 15 (60%)
Ki67 expression 0.003
Low (<14%) 4 (4.9%) 7 (28%)
High (>14%) 78 (95.1%) 18 (72%)
Two-year overall survival 0.512¢
Yes 69 (84.1%) 23 (92%)
No 13 (15.9%) 2 (8%)

*All of the analysis was done using the Pearson Chi-square test.
STwo-sided significance
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clinical characteristics despite the prognosis.['”? On the other
hand, hypotheses assert that cancers with few TILs and PD-L1
expression have a bad prognosis.''”1 One of the earlier studies
came to the conclusion that the prognosis is bad if TILs (rather
than tumor cells) had overexpressed PD-L1.2% According to
Cirqueira et al.’s®®! comprehensive review and meta-analysis,
PD-L1 positive was linked to poor OS but did not significantly
differ from DFS.

We looked at 2-year overall survival in this trial and found no
appreciable differences between the PD-L1 positive and PD-L1
opposing groups. Given the lack of agreement, additional
research is required to determine the connection between
PD-L1 expression and patients with TNBC’s survival.

The link between TILs and PD-L1 expression has also been
researched in the literature. In 2017, 215 TNBC samples with
PD-L1 IHC showed a connection between PD-L1 and TIL
predominance. They discovered that stromal TILs and PD-L1
are separate prognostic variables for TNBC patients.”? This
connection was corroborated in a comprehensive review and
meta-analysis research by Lotfinejad et al.?3 Although we did
not focus on TILs in the current investigation, earlier research
has shown how important the relationship between TILs
and PD-L1 expression is. We also looked into our patients’
proliferation indexes. We discovered that PD-L1 positive
patients had a considerably greater high proliferation index.
Botti et al.’s findings!"!, which discovered a connection between
PD-L1 and Ki67 expression, agreed with our own. This fact
has been supported by several investigations over time.[!%-2124

The association between PD-L1 expression and tumor grade is
controversial. Our results revealed a strong correlation, which
is in line with Kitano’s study, while other research has found
the contrary.!”-]

This study had strengths and limitations. The first limitation
was the low number of samples, which could affect the
generalizability of the data. However, considering the
capacities and management priorities of laboratories and
hospitals, we tried to collect the largest possible number
of samples. The second difficulty was the small volume of
samples to perform IHC. The reason was that most of the
patients had undergone core needle biopsy. Third, due to the
retrospective nature of the study, the patients did not remember
some of the variables, and this caused data defects and failure
to enter the study. Finally, because the patients underwent
mastectomy in different centers, our data on lymph node
involvement and disease stage were limited, and for this reason,
we did not examine these two variables. The strengths of the
study were obtaining the appropriate number of patients for
examination despite the fact that TNBC is not such common,
and also performing several times of IHCs on the samples to
improve the quality of the examinations.

ConcLusioN

The relative frequency of PD-L1 expression in our patients
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with TNBC was 76.6%. Also, we found that the grade of
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cancer and Ki67 expression were significantly higher in PD-L1
positive compared to PD-L1 negative patients. Two-year
survival did not differ between the two groups.
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