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negative breast cancer

Abstract

Introduction: Inhibition of antibody interaction against Programmed Death-Ligand 1
(PD-L1) is becoming a valuable therapeutic strategy in the management of breast cancer
(BC). The expression of PD-L1 in Congolese patients with metastatic triple-negative breast
cancer (TNBC) has never been reported.

Methods: We investigated PD-L1 expression in a series of Congolese patients diagnosed
with TNBC. Immunohistochemical analyzes were performed using anti-PD-L1 antibodies.

Results: In this study, the expression of PD-L1 in samples of patients with TNBC in
Kinshasa (Democratic Republic of the Congo) was evaluated. Appropriate tissue samples
were available from 14 patients with TNBC. Tumor sections incorporated in paraffin were
stained with the PD-L1 antibody. The PD-L1 positive expression rate in TNBC was 71.43%
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Conclusion: This study quantified the expression of PD-L1 in TNBC for the first time in a
Congolese cohort. This opens the possibility of exploring anti-PD-L1 therapy to treat the

most aggressive TNBCs of the Congolese population.
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Introduction

Triple-negative breast cancer (TNBC), which represents for 10-
20% of all breast cancers (BCs), is distinguished by the absence
of expression of estrogen receptors (ER), progesterone receptors
(PR), and human epidermal growth factor receptors 2 (HER2)."* It
is more immunogenic than other BC subtypes.’ In accordance with
the American Society of Clinical Oncology/College of American
Pathologists guidelines, immunohistochemical features of TNBC are
<1% cellular expression of ER and PR, and HER2 expression of 0 to
1+, or 2+; and fluorescence in situ hybridization negative.** Depending
on its distinct transcriptional subtypes, TNBC is subdivided into 6
different subgroups based on molecular heterogeneity: Basal-like;
luminal androgen receptor expression; mesenchymal stem-like;
mesenchymal-like; immunomodulatory; and unstable type.®

In comparison to other subtypes of BCs, TNBCs are commonly
aggressive high-grade tumors characterized by a high rate of metastasis
and a reduced rate of disease-specific survival.!” Even though
traditional chemotherapy schemes have an activity against these
tumors, poor outcomes occur. Because of their immunohistochemical
characteristics (ER-, PR-, and HER2-), TNBCs are without a real
therapeutic target.® As a result, new therapeutic approaches are needed

to enhance the management of TNBC patients.” Since many years,
researchers have recognized the relevance of the microenvironment
and immune-mediated factors in the BC.!? It has recently become an
essential tool in the treatment of this subtype of cancer, following the
recognition of the substantial role that these processes have in some
BCs.""1? Traditionally, BC was not thought to be an immunogenic
malignant tumor. Recent researches have revealed that some
TNBCs are immunogenic, resistant to chemotharepy, and have a
poor outcome.'” These tumors have been demonstrated to express
molecules that have been identified as immunotherapeutic targets."

Recent researches on the TNBC treatment has focused on an
immune checkpoint protein, Programmed Death-Ligand 1 (PD-
L1).%4 PD-L1 is expressed in lymphocytes (T and B), dendritic
cells, macrophages, and tumor cells. The investigation of PD-L1
in inflammatory and/or tumor cells remains an interesting topic.'
PD-L1 gene (also known as CD274 or B7-H1) is encodes a 33
kDa protein and located on chromosome 9p24.1 (Gene accession:
ENSG00000120217). PD-L1 is a type-l transmembrane protein
and has an extracellular domain containing a V-type and a C2-type
immunoglobulin domain, a hydrophobic transmembrane region,
followed by a cytoplasmic tail of 30 amino acids." This protein is
found in a variety of tumor cells, and its level of surface expression
corresponds with inhibition of T-cell function.'®

According to a recent meta-analysis, BC expressing PD-L1
is generally more aggressive and has a shorter survival time.!”
Immunohistochemical studies demonstrated that PD-L1 expression
was an adverse factor associated with a decrease in overall survival in
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patients with BC.!3!? Furthermore, multiple publications have shown
that PD-L1 is more strongly expressed in TNBCs.”?* An improved
comprehension of the tumor microenvironment and the roles of
its constituents will aid in improving BC management, implying
that immunotherapy may have a role in the management of TNBC
patients.” Therefore, the study of PD-L1 expression in TNBC patients
in Kinshasa is very important. This study aimed to investigate the
expression of PD-L1 among women with TNBC in Kinshasa city, in
the Democratic Republic of the Congo (DRC).

Materials and methods

This was a retrospective study of histologically confirmed cases
of BC observed at the oncology department of the Nganda Hospital
Center in Kinshasa (DRC) over a 6-year period from January 2014
to December 2019. In this study, we included 190 women with
metastatic BC and complete immunohistochemical examination.
Only 14 TNBCs were searched for PD-L1 expression.

Ribbons 3-5um thick from paraffin blocks from each tumor were
spread over silanized slides. The different steps as recommended
by the manufacturer, namely deparaffinization and dehydration,
pretreatment in EDTA 9.0 buffer, incubation with anti-peroxidase
(H,0,), incubation with primary antibody RTU (Ready to use)
then secondary and use of diaminobenzidine (DAB) before the
Hematoxylin counter-staining. Human tonsillar tissue was used as a
positive control.

Results

A total of 190 invasive BCs were included in the study, of
which 85 (44.74%) were classified as Luminal A, 77 (40.53%) as
Luminal B, 8 (4.21%) as overexpressing HER2, and 20 (10.53%)
as triple-negative. Of these 20 TNBCs, 14 were analyzed for PD-L1
expression. By immunohistochemical analysis, PD-L1 has been found
at the membrane or in the cytoplasm (or both) of tumor cells (Figure
1). PD-L1 expression was seen in 10 patients (71.43%).

Figure | Representative TNBC patient tumor tissues showing a membrane
labeling of more than 80% of tumor cells with anti-PD-L| antibody (IHC X 20).

Discussion

The prevalence and significance of PD-L1 expression in TNBCs
was studied. In this study of 14 TNBC patients, PD-L1 positive
expression was 71.43%. PD-L1 expression varied among studies
and regions. This positivity rate is close to 75.2%, a rate reported in
an American study in the state of Ohio.?! Another American study
in Phoenix showed 59% of PD-L1 expression in TNBCs.?* Another
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American study in Texas noted that PD-L1 expression was positive
in 19% of TNBCs.* In a Chinese study, this positivity was reported in
55.9% of TNBCs.?? In India, PD-L1 expression was found to be 52%
in TNBCs.”

Programmed cell death 1 (PD-1) is a co-inhibitor receptor that
expresses on the membranes of activated B and T lymphocytes* and
plays a key role in tumor immune escape.?2® The primary PD-1 ligand
is PD-L1, which is found in various cancers.”” Acquired immune
responses, which include PD1/PD-L1 expression, are linked to a
relapse of BC. PD1/PD-L1 is a significant axis that plays a vital role in
the infiltration of different immune effectors as well as in the proclivity
to recur with a metastatic disease. Recent studies show that activation
of the PD-1/PD-L1 pathway is a mechanism that allows tumors to
evade the host immunity.?*3° Previous researches have shown that PD-
L1 is implicated in the negative regulation of the immune response’s
connection to PD-1 receptor, resulting in malignant cells evading the
host’s immune surveillance and ultimately increasing metastases.’3!-%?

Due to the small sample size, PD-L1 positive expression rate
identified in our study might be an underestimate of the true frequency
of PD-L1 expression in TNBCs. Although interpretation of these
results requires caution due to small sample size, our results provide
rationale for investigating PD-L1/PD-1 targeted therapies in TNBCs
that are known to have few therapeutic options.

Conclusion

This study quantified the expression of PD-L1 in TNBCs for the
first time in a Congolese cohort. More than 71% of cases had PD-L1
positive expression, which opens the possibility of exploring anti-
PD-L1 therapy to treat the most aggressive TNBCs in the Congolese
population. In the era of immunotherapy, blocking the PD1/PD-L1
immune control point pathway is one of the most promising strategies
for reversing immune evasion in BC. Additional studies are required
to estimate the likelihood of PD-L1 expression based on clinical
characteristics, as well as to assess overall survival based on PD-L1
expression.
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