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ARTICLE INFO ABSTRACT

Received: Background: The PD-1/PD-L1 pathway represents an adaptive immune
g1 20 resistance mechanism that is exerted by tumor cells. The study was conducted to
Revised: . . . . . . .
10 May 2023 evaluate the expression of PD-L1 in breast carcinoma in India and to find out its
Accepted: correlation with prognostic parameters. Despite numerous studies, there is a lack of
15 May 2023 literature for such studies in Indian patients. Moreover, the results obtained from

these studies have not been uniform.

Methods: A hospital-based cross-sectional study was conducted on 150 cases of
breast carcinoma. The invasive cancer specimens were assessed for routine
microscopy and classified into various histopathological subtypes. Bloom
Richardson grading was done. Immunohistochemistry for surrogate molecular
classification as well as PD-L1 was performed. PD-L1 expression was then
compared with several prognostic parameters such as tumor subtype, tumor grade,
surrogate molecular classification and pTNM stage. Data analysis was done using
Statistical Package for Social Sciences (SPSS) version 21.0. A P value of <0.05 was
considered statistically significant.

Results: PD-L1 was positive in 14.67% of patients with score 1 in 6% and score
2in 8.67% of patients. The PD-L1 expression showed a positive correlation with the
tumor of higher grades (grade3). It was significantly higher among IBC with
medullary features as compared to IBC-NST, IBC with papillary features and the
Lobular type. PD-L1 showed a significant association with surrogate molecular
classification as well. Its expression was found to be the highest in Triple negative
breast cancer subtype as compared to tumors showing ER/PR positivity (p<0.05).
However, there was no significant association between PD-L1 and TNM staging.

Conclusion: This study revealed a significant association between PD-L1
several prognostic factors such as higher tumor grade (grade3), Triple Negative
breast cancer, and IBC with the medullary pattern subtype. The association between
PD-L1 and such prognostic parameters signifies its role in tumor mechanism and
makes it a potential target for immunotherapy especially in Triple Negative breast

Keywords: ; e . ; ;

PD-L1, Triple negative cancer cases which lack specific targeted therapies. Moreover, paucity of literature

Breast Cancer, on PD-L1 in breast cancer patients in India and the data showing conflicting results

:;nmunottherapy. make this study valuable. Our study shall be helpful in further adding to the
rognostic

knowledge of PD-L1 expression in breast cancer especially in Indian women.
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INTRODUCTION
Breast cancer occurs in every country of the world in
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disability-adjusted life years (DALYS) than any other
type of cancer. Improvements in survival began after
1980s due to early detection programmes combined
with different modes of treatment available.!

Breast cancer is the second leading cause of
death. This disease is the primary cause of mortality
among women aged 45-55 years, and is the second
leading cause of cancer- induced death.? There is a
large variation in breast cancer survival rates around
the world: with an estimated 5-year survival of 80%
in high income countries to below 40% for low-
income countries. Low- and middle-income
countries face resource and infrastructure constraints
that challenge the goal of improving breast cancer
outcomes by early detection, diagnosis and
treatment.’

In India, breast cancer has been ranked as number
one cancer among females with an age-adjusted rate
as high as 25.8 per 100,000 women and mortality of
12.7 per 100,000 women.* Among the different breast
cancer subtypes, prevalence of triple negative breast
cancer (TNBC) has been found to be ranging from
6.7% to 27.9%, with the highest reported percentage
in India. The treatment of TNBC is difficult due to
lack of targeted therapies. Hence, further research is
required for the development of new treatment
modalities.®

Recently, the role of programmed death ligand 1
(PD-L1) has been explored in relation to breast
cancer and its prognosis. PD-1 (programmed cell
death-1) is expressed on the surface of activated T
cells and PD-L1, its ligand is a T cell inhibitory
molecule.® Under normal conditions, the immune
system performs a series of steps which lead to cancer
cell death, known as the cancer immunity cycle. The
PD-1/PD-L1 pathway represents an adaptive immune
resistance mechanism that is exerted by tumor cells.
The PD-L1 expressed on the tumor cells binds to PD-
1 receptors on the activated T cells, which leads to
the inhibition of cytotoxic T cells. These deactivated
T cells remain inhibited in the tumor micro-
environment, thus helping in tumor progression.’

Discovery of methods to overcome these
mechanisms of tumor resistance is a key area of
immune oncology research.® Over the past few
decades, various PD-1/PD-L1 inhibitors have been
developed for the treatment of various types of
cancer.® In a worldwide clinical study, the use of a
PD-L1 inhibitor in combination with nab-paclitaxel
was shown to significantly prolong the progression-
free survival of patients with metastatic triple-
negative breast cancer compared to nab-paclitaxel
monotherapy.?

Since the approval of pembrolizumab for the
treatment of advanced melanoma in September 2014,
the clinical development of PD-1/PD-L1 inhibitors as
anticancer agents has broadened.!* Recently, the

PDL1 in breast cancer Treatment < ;

FDA has approved PD-1/PD-L1 inhibitors for the
treatment of nine cancer types.!* This makes research
into the regulatory mechanisms of PD-1/PD-L1
expression in cancer cells intriguing.

In the last few vyears, anti-PD-1/PD-L1
(Programmed death-ligand 1) agents have been
evaluated in breast cancer, particularly in the triple
negative subtype, with promising results observed
when delivered as monotherapy or in combination
with conventional treatment.?

Several studies have been conducted to evaluate
the expression of PD-L1 in breast cancer. Muenst S
et al. conducted a study on 650 breast cancer cases.*®
PD-L1 was expressed in 152 (23.4 %) of the 650
breast cancer specimens. Expression  was
significantly associated with several factors like age,
tumor size, grade, AJCC primary tumor
classification, lymph node status, absence of ER
expression, and high Ki-67 expression.

Botti et al. attempted to define a standardized
protocol suggesting a tumor score for the evaluation
of PD-L1 expression in breast cancer cells.** In all
samples, both qualitative and quantitative
parameters were considered. The  same
immunohistochemistry score has been adopted in
our study.

Despite numerous studies, there is still a lack of
literature for such studies in Indian patients.
Moreover, the results obtained from these studies
have not been uniform. Since PD-L1 represents a
potential prognostic biomarker in many solid tumors
including breast carcinoma, its expression needs to be
evaluated in order to understand the role of targeted
immunotherapy. Hence, we conducted this study to
evaluate the expression of PD-L1 in breast cancer
patients in India and find out its correlation with
prognostic parameters.

METHODS

Study Design

This study was conducted in the Department of
Pathology, Vardhman Mahavir Medical College &
Safdarjung Hospital, New Delhi.

This is a hospital based cross-sectional study and

has received clearance from the hospital’s Ethics
Committee. Informed written consent was obtained
from each patient. Data on each patient was obtained
through duly filled clinical forms which were paper-
based.
The study was carried out for a duration of 18 months
from September 2018 to March 2020. The
participants were histopathologically confirmed cases
of Invasive Breast Carcinoma (IBC).

Sample Size
As per the study done by Muenst S. et al.,** 650
breast cancer patients were taken and PD-L1 was
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found to be expressed in 152 out of 650 (i.e., 23.4%
breast cancer specimens).
Applying the formula to calculate sample
size for qualitative variables according to
prevalence- 1.962xpq/d?
Where, p= prevalence (from previous studies)
q=1-p
d= allowable error (10%)
Sample Size n= 3.84x0.23x0.77/0.10x0.10
n=68

Hence, by using the above formula, a minimum
of 68 patients had to be enrolled in this study.

A total of 150 breast carcinoma cases were
enrolled in the study, including mastectomy
specimens and core needle biopsies. All cases of
breast carcinoma received in the Department of
Pathology, Safdarjung Hospital. All histo-
pathologically proven cases of Invasive Breast
Carcinoma were included in this study. Patients who
had previously received any form  of
chemotherapy/radiotherapy for breast cancer and
those with the diagnosis of breast sarcomas,
metastatic lesions, benign lesions and in situ
carcinomas of the breast were all excluded.

Clinical Details

Routine clinical details like file Number, name,
age, sex, and clinical diagnosis were taken for every
patient.

Collection and Preparation of Materials

Procedure

Core needle biopsies of the breast tissue and
mastectomy specimens were obtained in 10%
formalin and the representative tissue was grossed
and processed as routine. Routine 4 to 5um sections
were cut and sections were stained with hematoxylin
and eosin as per the standardised procedure.®®

Every stained section was evaluated for the
following:

Histological grading of the tumor, according to
the modified Bloom-Richardson-Elston grading
system!® is given in Table 1.

Pathological Staging pTNM was assessed as per
the 8" edition of AJCC Staging System for Breast
cancer, wherever possible.!’

Immunohistochemistry (IHC) for Estrogen
Receptor (ER), Progesterone Receptor (PR),
Human epidermal growth factor receptor 2 (Her-
2neu), Ki 67 and PD-L1 was performed using their
respective antibodies.

PD-L1 IHC was done using concentrated and
prediluted rabbit monoclonal antibody (Biocare
Medical, Catalog number ACI 3171 A, C and API
3171 AA). Clone use was CAL 10.

Table 1. Demographic details and clinical data

Parameter Frequency
Age (years)

21-40 39
40-70 106
>70 5
Histopathological subtype

IBC, NST 141
IBC with medullary pattern 5
Lobular carcinoma 3
Solid invasive papillary carcinoma 1
Grade

Grade 1 9
Grade 2 89
Grade 3 46
Surrogate Molecular Classification

Her 2 neu enriched 25
Luminal A 30
Luminal B 51
Triple negative 44
Tumor (T) Stage

Tl 5
T2 43
T3 22
T4 10
Lymph node (N) stage

NO 18
N1 27
N2 22
N3 10
PD-L1

Negative 128
Positive 22

STEPS for IHC

Paraffin blocks of relevant sections as revealed by
routine diagnosis were cut on poly-L-lysin coated
slides which was followed by deparaffinization.
Sections  were taken  through  descending
concentration of alcohol and ultimately to water.
Then, 3% Hydrogen peroxide was added followed by
Antigen Retrieval which was carried out using the
pressure cooker heating technique. A sniper provided
by the same company Biocare was put on each slide
to reduce nonspecific background staining. This was
followed by the application of Primary Rabbit
Monoclonal antibody for 1 hour, and then secondary
antibody for 45 minutes. Slides went through several
cycles of washes using tris buffer after every
significant step. = Chromogen-DAB  (diamino-
benzidine) was used to highlight the antibody
expression and Hematoxylin was used as a counter
stain. The slides were dehydrated in ascending
concentrations of alcohol followed by mounting use
of DPX.

Immunohistochemistry for ER, PR, Her-2neu and
Ki-67 was used to assess Surrogate Molecular
Classification which is as follows:*’
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e Luminal A- ER, PR Positive and
Ki 67 <14%
e Luminal B- ER, PR Positive; Her-2neu
Negative/Positive and Ki 67 >=14%
e Basal type or Triple
Negative- ER, PR,
HER-2neu Negative
e Her-2neu Enriched-
Her-2neu positive
PD-L1 score was assigned to every case based on
the following immunohistochemistry score:** Score
0: absence of membranous positivity or
mild/moderate cytoplasmic positivity. Score 1+:
incomplete but moderate/intense  membranous
positivity, with/without cytoplasmic positivity, in >
10% of tumor cells. Score 2+. complete and
moderate/intense membranous positivity,
with/without cytoplasmic positivity, in > 10% of
tumor. Score 0 was taken as negative, score 1 as weak
positive and score 2 as strong positive.

Statistical Analysis

Categorical variables were presented in number
and percentage (%) and continuous variables were
presented as mean £ SD and median. Normality of
data was tested by Kolmogorov-Smirnov test. If
normality was rejected, then non parametric test was
used. Qualitative variables were associated using
Fisher’s Exact test.

Quantitative variables were associated using
Mann-Whitney Test (as the data sets were not
normally distributed) between two groups and
Kruskal Wallis test between three groups. A P value
of <0.05 was considered statistically significant.

The data was entered into MS EXCEL spreadsheet
and analysis was done using Statistical Package for
Social Sciences (SPSS) version 21.0.

RESULTS

A hospital-based cross-sectional study was
conducted on 150 cases of Invasive Breast Carcinoma
in India. Routine clinical details were taken for every
patient. ER, PR, Her2 neu and Ki-67 expression were
assessed for surrogate molecular classification. PD-
L1 expression was assessed according to the
immunohistochemistry score.’* All the relevant
demographic and clinical details have been
summarised in Table 1.

PD-L1 score was statistically correlated with
several parameters such as histological type of the
tumor, grade of the tumor, surrogate molecular
classification and pathological stage pTNM
(wherever possible).16t

The most commonly observed tumor subtype was
IBC No Special Type (NST) (94.00%) followed by
IBC with medullary pattern (3.33%) and lobular
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carcinoma (2.00%). Solid invasive papillary
carcinoma was seen in only 1 out of 150 patients
(0.67%). Also, 61.81% of patients had grade 2 breast
cancer followed by grade 3 (31.94%). Grade 1 was the
least prevalent grade. The most commonly found
surrogate molecular classification was luminal B
(34.00%) followed by triple negative (29.33%) and
luminal A (20.00%). Her 2 neu enriched breast cancer
cases comprised only 25 of 150 patients (16.67%).
The study revealed a preponderance (53.75%) of
patients with tumor stage T2 followed by T3
(27.50%) and T4 (12.50%). Tumor stage was T1 in
only 5 out of 80 patients (6.25%). The most prevalent
lymph node stage was N1 (35.06%) followed by N2
(28.57%) and NO (23.38%). Lymph node stage was
N3 in only 10 out of 77 patients (12.99%) (Table 1).

Out of the total 150 breast cancer cases, PD-L1
expression was found to be positive in 22 cases
comprising 14.67%. Greater number of cases showed
a negative expression of PD-L1 (85.33%).

Immunohistochemistry score assessment was
done, the results of which are shown in Table 2 and
Figure 1.

Table 2. Immunohistochemistry score of PD-L1 in study
subjects
Immunohistochemistry

score of PD-L1 Frequency Percentage
Score 0 128 85.33%
Score 1 9 6.00%
Score 2 13 8.67%
Total 150 100.00%

Most of the cases showed a negative expression of
PD-L1(score 0). Among the cases showing positive
expression, score 2 was seen in 13 (8.67%) cases and
score 1 in 9 (6.00%) cases.

Immunohistochemistry score of
PD-L1 ilisstudy subjects

9 8.67%
6.00% -

M Score0 M Scorel B Score?2

Figure 1. Immunohistochemistry score of PD-L1 in study
subjects

The IHC sections of the cases showing strong
positivity for PD-L1 (i.e., immunohistochemistry
score of 2+) are shown in Figures 2, 3a and 3b. Cases
with weak membranous positivity for PD-L1 (i.e.,
score of 1+) are shown Figure 4a and 4b.
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Figure 2. IBC with Medullary features with Immunoreactivity score of 2+. Tumor cells show strong and complete
membranous with/without cytoplasmic positivity for PD-L1. Diaminobenzidine chromogen was used to detect PD-L1
positivity with Hematoxylln as counter stain. (40x)

Figure 3. PD-L1 (Score 2+ Strong posmve) (a, b) Cells showing strong and complete membranous positivity W|thIW|thout
cytoplasmic positivity for PD-L1. Immunoreactivity score of 2+ was assigned to each of these cases. (40x)
T “"".I J"J..—""b' -

i »‘!9 2 4

wu?., f‘a«-"“& !;:‘-r
‘ \ ”. E J ol

L

Figure 4. PD- L1 (Scorel+ Weak posmve) (a b) Cells showmg moderate and mcomplete membranous p05|t|V|ty with/without
cytoplasmic positivity for PD-L1. Immunoreactivity score of 1+ was assigned to each of these cases. (40x)

Tumor subtype showed a statistically significant of the IBC with medullary pattern cases showed a
association with PD-L1 expression (P value<.05) All positive expression of PD-L1 which was significantly
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higher as compared to 12.06% of patients with IBC
NST. Other subtypes like solid invasive papillary
carcinoma or lobular carcinoma cases did not express
PD-L1.

A significant association was seen in the
distribution of grade with PD-L1 negative and
positive status (P value<.05). The percentage of
patients with positive PD-L1 was 34.78% of grade 3
patients which was significantly higher as compared
to 0% of grade 1 and 6.74% of grade 2 patients.

The association observed between the
distribution of surrogate molecular classification with
PD-L1 expression was also found to be significant (P
value<.05). Cases with positive PD-L1 expression
was the maximum in triple negative cases (36.36%)
which was significantly higher as compared to 20%
of HER 2 neu enriched patients. Patients with

Expression of PD-L1 in BC in India @

negative PD-L1 belonged more commonly to
Luminal A or Luminal B subtypes (Table 3, Figure 5).
No significant association was seen in the
distribution of tumor (T) stage with PD-L1 expression
(P value>.05). The percentage of patients with
positive PD-L1 was 20% of T1 patients, 32.56% of
T2 patients, 9.09% of T3 patients, and 30% of T4
patients with no significant association between them.
The lymph node (N) stage also failed to show any
correlation with PD-L1 negative and positive cases (P
value>.05). The majority of patients had negative PD-
L1; 94.44% of NO, 66.67% of N1, 68.18% of N2 and
70% of N3 and the percentage of patients with
positive PD-L1 was 5.56% of NO patients, 33.33% of
N1 patients, 31.82% of N2 patients, and 30% of N3
patients with no significant association observed.

Table 3. Association of surrogate molecular classification with PD-L1 negative and positive expression

Surrogate Negative Positive

Test
molecular Total P value erformed
classification (n=128) (n=22) P
Her 2 neu 20 5 25
enriched (80%) (20%) (100%)

Luminal A 30 0 30
(100%) (0%) (100%)

. 50 1 51 Fisher's Exact
Luminal B g4 0406 (1.96%) (100%) <.0001 Test
Triple negative 28 16 a4

pieneg (63.64%) (36.36%) (100%)
Total 128 22 150
(85.33%) (14.67%) (100%)
Association of surrogate molecular classification with PD-L1
negative and positive expression
120% -
100% -

g

2 80%

2

kS

5 60%

K]

£

2

5 40%

N

20% N N
o ©
o) )
o -
0%
Her 2 neu enriched Luminal A Luminal B Triple negative
Surrogate molecular classification
i Negative(n=128) & Positive(n=22)

Figure 5. Association of surrogate molecular classification with PD-L1 negative and positive expression
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DISCUSSION

Programmed death 1 (PD-1) and its associated
receptor, programmed death ligand 1 (PD-L1),
appears to be up-regulated in multiple solid
malignancies and is typically expressed on the
surface of tumor cells.!® They have attracted attention
among various cancers such as lung and breast cancer
on account of being novel therapeutic targets. Among
the clinical trials that have investigated the use of PD-
1/PD-L1 immune checkpoint inhibitors in patients
with invasive breast cancer, the use of Atezolizumab
(a PD-L1 inhibitor) for treatment of triple-negative
breast cancer was found successful in a recent trial in
2019.1°

In this study, we analyzed the expression of PD-
L1 in breast cancer cases in India. The
immunohistochemistry  expression was  then
compared with routinely performed prognostic
parameters so that it may help further in
prognostication of various molecular types of breast
cancer.

In our study on 150 patients with breast cancer,
PD-L1 was expressed in only 22 (14.67%) cases with
score 1 in 9 (6%) and score 2 in 13 (8.67%) of
patients.

As reported by Lou J et al.,?° PD-L1 was found
to be over-expressed in 37.5% of breast invasive
ductal carcinoma samples, with only 1 out of 22
(4.5%) tumor adjacent normal breast tissue samples.

The difference in PD-L1 expression could be due
to the use of different antibody clones and different
scoring systems. Some studies also include cells in
tumor microenvironment such as macrophages and
TILs in PD-L1 scoring.

Tumor subtypes

In our study, the predominant subtype was IBC
NST (94.00%) followed by IBC with the medullary
pattern (3.33%). A significant association was seen in
the distribution of tumor subtype with PD-L1
expression (P value<.05). Every case of IBC with the
medullary pattern showed a strong, positive PD-L1
expression. Also, a significant association was seen
in the distribution of tumor subtype with
immunohistochemistry  score of PD-L1 (p
value<.05). The score 1 of PD-L1 positivity was seen
in only IBC NST subtype (6.38%), whereas IBC with
medullary pattern cases showed a stronger PD-L1
expression (score 2+).

A similar association was also reported by
Dogukan et al., @Y where tumor PD-L1 positivity rate
was relatively low in patients with invasive
carcinoma, NST (23.8%) and high in breast
carcinomas with medullary features (83.3%) and
metaplastic carcinoma (66.6%).

Histological Grade

In our study, grade 1 was seen in 6.25% of
patients, grade 2 in 61.81% and grade 3 in 31.94%.
All of the patients with Grade 1 were PD-L1 negative.
The percentage of patients with positive PD-L1 was
34.78% among grade 3 patients which was
significantly higher as compared to 0% of grade 1
patients and 6.74% of grade 2 patients. The
association of PD-L1 expression with higher tumor
grade was statistically significant (P-value<0.05).

A significant association was seen in the
distribution of grade with the immunohistochemistry
score of PD-L1 (P<0.05). The percentage of patients
with score 2 was 23.91% among grade 3 patients
which was significantly higher as compared to 0% of
grade 1 patients and 2.25% of grade 2 patients. We
also found that with an increase in the grade of the
tumor, the intensity of the PD-L1 expression was
higher.

Our findings were in line with the study by Li F
et al., who found that PD-L1 positive expression was
associated with the histopathological grade
(P<0.05).22 They showed that the association of PD-
L1 with histopathology grade indicates that the
higher score of PD-L1 expression in breast cancer
specimens is associated with larger and more
aggressive tumors. In contrast, a few studies have
found no association of grade and PD-L1 scoring.

In a study by Yuan et al., all patients’ histology
grades were grade 2 (45%) or grade 3 (55%). In
primary tumors, there was no significant association
between the positivity of PD-L1 and grading of breast
cancer (P=0.515).2%

Among studies which found no association
between PD-L1 expression and grade, the reason
could be the smaller number of low-grade tumors,
and different antibody clones used in the study.

Surrogate molecular classification

In our study, in the majority (34.00%) of patients,
surrogate molecular classification was luminal B
followed by triple negative (29.33%). A significant
association was seen with a positive expression of
PD-L1 and Triple negative breast cancer (P-
value<0.05). Also, 36.36% of triple negative patients
showed positivity which was significantly higher
compared to 20% of HER 2 neu enriched patients, 0%
of luminal A patients and 1.96% of luminal B
patients.

In addition, a significant association was seen in
the distribution of surrogate molecular classification
with the immunohistochemistry score of PD-L1 (P-
value<0.05). The percentage of patients with a
stronger expression of PD-L1 (Score 2+) was higher
in triple negative breast cancer (25%). This was
significantly higher compared to 8% of HER 2 neu
enriched patients and none in Luminal subtypes.
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Similarly, in a study by Zhou et al., the
expression of PD-L1 in tumor cells was evaluated
with the molecular tumor type, showing that in
TNBC, the expression rate of PD-L1 in tumor cells
was 47.8% and that of PD-1 in para tumor-infiltrating
immune cells was 43.5%, which was higher than the
expression rates in other subtypes; these differences
were statistically significant.?*

Similar to our findings, in a previous study by
Muenst S et al., the expression of PD-L1 was found
to be the highest in the basal-like/TNBC subtype, and
lowest in the Luminal A subtype (P<0.0001).%3

Kim et al., also observed a higher PD-L1
expression in the HER2 neu positive and TNBC
subtypes than in the ER+/PR+ subtypes.?® Similarly,
Gatalica et al., demonstrated that PD-1 and PD-L1
expression was more common in the TNBC subtype
than in the Luminal-like subtypes.?®

A meta-analysis was conducted to evaluate the
prognostic  significance of TILs and PD-L1
expression as well as their association with various
clinicopathological characteristics in triple negative
breast cancer (TNBC).? Similar to the level of TILs,
the study found no significant associations between
PD-L1 expression and tumor size, tumor stage,
histological grade, and Ki67 index (All P-
values>0.05). However, the study revealed that
tumoral PD-L1 expression was strongly associated
with high levels of TILs in TNBC patients (OR =
8.34, 95% CI: 2.68 to 25.95, P-value<0.001).

Such results allow for future research based on
the expression of PD-L1 with addition of other
markers such as p53, EGFR, in the molecular
classification. This in turn will further determine the
association among various markers. Positive
expression of PD-L1, particularly in triple negative
breast cancer cases may serve as new targets for
immunotherapy in the coming years.

pTNM classification

In our study, the majority (53.75%) of patients
had tumor stage T2 followed by T3 (27.50%), T4
(12.50%), and T1 in only 6.25% of the patients. Also,
35.06% of patients had lymph node stage N1
followed by N2 (28.57%), NO (23.38%), and N3 in
only 12.99% of the patients. No significant
association was seen in the distribution of tumor(N)
and lymph node (N) stage with PD-L1 expression (P-
value>0.05).

Similar to our study, Dogukan et al.,?! reported
that there was no statistically significant relationship
between tumoral or microenvironmental PD-L1
expression status and main clinicopathological and
survival parameters such as tumor stage (P=0.545),
node and metastasis (0.716).

Muenst et al.®® found that PD-L1 expression in
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breast cancer specimens was significantly associated
with positive lymph node status. The finding
indicates that activation of the PD- 1/PD-L1 pathway
may help these tumors evade antitumor immune
responses and consequently proliferate and spread
more rapidly. However, this mechanism needs to be
further explored to arrive at a definite conclusion.

Constantinou C et al. conducted a study on 84
TNBC cases to explore the relationship between p53,
p63, c-kit, Ki67, cMet, claudin7, CK5/6, CK17, AR,
PTEN, EGFR, ALK, PDL-1 and c-MYC expression
with the clinicopathological features in TNBC
patients.? PD-L1 expression was positive in 10.4%
of the patients. The study failed to show any
statistically significant relationship between PD-L1
and tumor grade as well as the number of the positive
lymph nodes.

PD-L1 expression in breast cancer has shown
conflicting results across various studies and nations
worldwide.

Our study aimed to provide additional data on the
expression of PD-L1 in breast cancer patients,
especially in Indian population. The study revealed
the association of PD-L1 with various routinely
assessed prognostic factors such as tumor subtype,
tumor grade and surrogate molecular classification.
We also found a significant relationship between PD-
L1 expression and Triple Negative Breast cancer,
thus making it a potential target for immunotherapy
in such cases, which lack specific therapies.

CONCLUSION

This study was conducted to evaluate the
expression of PD-L1 in breast cancer patients in India.
The expression of PD-L1 was seen in 14.67% of the
breast cancer cases with immunohistochemistry score
of 1in 6% and 2 in 8.67%. A significant association
was seen between PD-L1 expression and several
prognostic parameters such as tumor grade, tumor
subtype and surrogate molecular classification. PD-
L1 expression was associated with a higher tumor
grade. All the cases of IBC with the medullary pattern
showed a positive and stronger expression for PD-L1,
which was found to be the highest in Triple negative
breast cancer subtype (36.36%) compared to tumors
showing ER/PR positivity. However, no relationship
was found between PD-L1 expression and TNM
staging.

Since breast cancer is highly heterogeneous, PD-
L1 expression may vary among different countries as
well as with several other factors such as molecular
subtypes or different grades. Available data on PD-L1
expression has shown conflicting results. Moreover,
there is paucity of research on expression of PD-L1 in
breast cancer patients especially in the Indian
subcontinent. Thus, our study will be helpful in
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further adding to the knowledge of PD-L1 expression
in breast cancer particularly in Indian women. The
study will also add to the already existing literature on
relationship of PD-L1 expression in breast cancer
with various routinely used prognostic parameters.

In recent era of personalized treatments, more

attention is being given to the development of new
targeted therapies, particularly for triple negative
breast cancer subtype. Immunohistochemistry is a
relatively cheaper and easier procedure to evaluate the
expression of new emerging markers including PD-
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