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Expression of PDL-1 and Its Correlation with TIL in  
Triple Negative Cases of Breast Carcinoma

Introduction
Breast cancer is one of the most common cancers and also the 
primary cause of mortality due to cancer in females around 
the world and accounting for 22.9% of all cancers in women 
worldwide [1]. In Asia, one out of every 35 women suffers 
from breast cancer. However, there is a huge difference in 
breast cancer survival rates worldwide, with an estimated 
5year survival of 80% in developed countries to below 40% 
for developing countries [2]. In India it constitutes >30% of 
all cancers in females in urban areas and it is the second 
most common cancer next to carcinoma cervix, in terms of 
both incidence as well as mortality in rural areas [3,4].

Although men have poorer outcome, breast carcinoma is 
100 times more common in women [1]. The average age 
of developing carcinoma has changed drastically with 
younger women being affected in nearly half of the cases 
[5]. So, a palpable lump breast should be investigated as it 
turns out to be malignant in about 10% of the cases below 
the age of 40years and this incidence increases to 60% in 
females older than 50years of age [6].

Breast cancer can be detected most effectively with an 
accurate clinical history, clinical examination, radiological 
and pathological investigations [7].

Immunohistochemical expression of tumor markers 
used in breast carcinoma are estrogen and progesterone 
receptors (ER/PR), Her-2neu, Ki67, p53, cyto-keratins, 
BRCA-1, BRCA-2, Androgen receptor (AR) and more 
recently Programmed death ligand (PD-L1), the indicators 
for prognosis and framing of treatment modalities [8].

The Programmed Death Ligand (PD-L1), an immunoglobulin 
super family haplo-type 1 trans-membrane glycoprotein 
is associated with apoptosis and binds to PD-1 receptor [9]. 
PD1 (Programmed Cell Death receptor 1) is an immune 
checkpoint inhibitor which is expressed on the surface of 
immune effector cells such as surface of T-Cells, B cells, 
natural killer cells, monocytes and dendritic cells but not 
on resting T-cells. It was originally isolated from a T–cell 
hybridoma undergoing T-cell receptor activation induced 
cell death, hence its name, Programmed Cell Death Receptor 
[10]. The expression of PD-L1 is regulated by both extrinsic 
and intrinsic mechanisms [11,12]. As a variety of mutations are 
seen in cancers, the biological signaling pathways may play a 
pivotal role in aberrant PD-L1 expression in cancer cells [13].

Materials and Methods
The present study was conducted on 40 cases of ER, PR and 
Her2-neu negative cases of proven breast cancer received 
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as mastectomy specimens in the Department of Pathology, 
Sri Guru Ram Das Institute of Medical Sciences, Sri 
Amritsar. The tissues were formalin fixed and paraffin 
embedded and then were stained with Haematoxylin 
and Eosin for histopathological typing and grading: The 
histopathological grading of the breast carcinoma was done 
according to the Nottingham modification of the Bloom 
Richardson grading system. Al the cases were subjected 
to immunohistochemistry for PD–L1 (Biocare Medical). 
Prior approval of institutional ethical committee was taken 
for the study.

Results and interpretation of the IHC scoring [9] -

Positive and negative controls were run with every batch 
of the IHC. Positive control tissue showed colored end 
product at the site of target antigen. Negative control tissue 
section did not show the above color, implying that the 
tissue which was having colored end product had antibody 
specific antigen.

PD-L1 Presents a positive color of Yellow to Brown 
particles in the membrane/cytoplasm. Depending on the 
intensity of staining, score of 0-3(no color to dark brown) 
was given to the cells. The percentage of positive cells was 
given score from 1(<10%) to 3(>50%). Integrated score 
(Immunohistochemical scores, IHS) = Staining intensity 
(a) X Score of percentage of positive cells (b) Positive 
result = >3 points. 

Statistical Analysis
The software Statistical Package for the Social Sciences 
version 15.0 (SPSS Inc.; Chicago, IL, USA) was used for the 
statistical analysis. Comparisons of ratios in independent 
groups were performed with Chi-Square Analysis. P values 
lower than 0.05 were considered statistically significant.

Result
In our cohort, we have included 40 TNBC samples All 
the patients in the study were females. Age of the patients 
varied from 20 to 80 years. Most of the patients belonged 

to the age group of 40-60 years (57.5 %) of the total. Right 
side was more commonly involved (55%) of cases. All 
the 40 cases were infiltrating ductal carcinoma NOS (not 
otherwise specified). In maximum number of cases size 
varied from 2 - 3 cm, comprising 40 % with 20% being 
less than 2 cm in size. Maximum (67.5%) cases were of 
Grade III, followed by Grade II which comprised 32.5% 
of all the cases (Fig1-4). None of the case was of Grade I. 
Lymphovascular invasion (LVI) was seen in 33 cases (85%) 
of the cases. Lymph nodes were recovered in 20 out the 40 
cases of mastectomy specimen. Metastatic carcinomatous 
deposits were present in 20 cases with 7 cases (17.5%) of 
N1 Stage (1-3 positive nodes), 04 cases (10%) of N2 stage 
(4-9 positive nodes) and 09cases (22.5%) of N3 stage (>10 
positive nodes) with rest showing reactive hyperplasia.

PD-L1 expression in the tumour cells was positive in 13 
cases (32.5%) whereas 27 cases (67.5%) were negative. 
At the same time tumor infiltrating lymphocytes (TIL) 
positivity was seen in 11 (27.5%) cases (Table1).

Out of 13 PD-L1 positive tumors, 5(38.5%) cases also 
showed TIL positivity whereas out of 27 PD-L1 negative 
tumors, only 6 cases (22.2%) were TIL positive. PD-
L1 expression in TIL was seen in 38.5% of cases where 
expression was also seen in tumor cells, however there 
was no statistically significant correlation between PD-L1 
positivity in tumor cells and TIL positivity as the p value 
was 0.28 (Table 3).

PDL-1 positivity was more in Grade III as compared 
to Grade II lesions. Thus, it was observed that PD-L1 
positivity increased from grade II to grade III so was 
directly proportional to grade. No definite correlation was 
seen with age, tumor size, lymphovascular invasion, lymph 
node involvement.

Discussion
The incidence of breast cancer in India is on the rise and 
is rapidly becoming the number one cancer in females 
pushing cervical cancer to second spot. Studies done 

Table 1: correlation of PD-L1 with grade, lympho-vascular invasion and lymph node status.

PD-L1 Grade Lympho- vascular 
invasion

Lymph-node status 

II III Positive Negative N0 N1 N2 N3

Number of cases 13 27 33 7 20 7 4 9

Positive 4 
(30.7%)

9
(33.3%)

17
(51.5%)

3
(42.9%)

7
(35%)

0 1
(25%)

4
(44.4%)

Negative 9
(69.2%)

18
(66.7%)

16
(48.5%)

4
(57.1%)

13
(65%)

7
(100%)

3
(75%)

5
(55.6%)
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Table 2: correlation of TIL with grade, lympho-vascular invasion and lymph node status.
TIL Grade Lympho-vascular 

invasion
Lymph-node status 

II III Positive Negative N0 N1 N2 N3
Number of cases 13 27 33 7 20 7 4 9
Positive 6

(46.2%)
7
(25.9%)

8
(24.2%)

4
(57.1%)

9
(45%)

3
(42.9%)

1
(25%)

8
(88.9%)

Negative 7
(53.8%)

20
(74.1%)

25
(75.8%)

3
(42.9%)

11
(55%)

4
(57.1%)

3
(75%)

1
(11.1%)

Table 3: Correlation of PD-L1 expression with TIL.
PD-L1 POSITIVE CASES PD-L1 NEGATIVE CASES

TIL POSITIVE 5(38.5%) 6(22.2.%)
TIL NEGATIVE 8(61.5%) 21(77.8.%)
TOTAL 13(100%) 27(67.5%)

p value = 0.28 insignificant-chi square

Fig. 1: IDC Grade III, PD-L1 positive- cytoplasmic, 
Magnification 40x, Stain- PDL1

Fig. 3: IDC Grade II, PD-L1 positive- membranous, 
Magnification 40x, Stain- PDL1.

Fig. 2: IDC Grade II, TIL positive- membranous, 
Magnification 40x, Stain- PDL1.

Fig. 4: IDC Grade II, TIL positive- cytoplasmic, 
Magnification 40x, Stain- PDL1.
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in different types of human cancers have confirmed the 
role of PDL-1 in the suppression of cellular immune 
responses. Various clinical and pathological variables 
such as age, size of tumor, histological grade, lymph node 
metastasis, vascular invasion, tumor necrosis and various 
immunohistochemical markers may help in predicting the 
prognosis and formulate the therapy

Age of the patients varied from 20 to 80 years. Most of the 
patients belonged to the age group of 40-60 years (57.5 %) 
of the total. Right side was more commonly involved (55%) 
of cases. Devesa and Hill in their studies on Carcinoma 
breast reported a mean age of 50 years in females [15,16].

In the present study majority of the cases (67.5%) cases 
were of Grade III, followed by Grade II which comprised 
32.5% of all the cases. None of the case was of Grade I. 
Gouvea have reported 28.29%, 50.61% and 21.10% of 
Grade I, II, III cases respectively of invasive carcinoma 
[17]. Higher grade tumors have been reported in Indian 
studies as compared to the studies abroad, which may be 
due to the lack of awareness coupled with lack of routine 
mammographic screening.

Lymphovascular invasion (LVI) was seen in 33 cases (85%) 
of the cases. Lymph nodes were recovered in 20 out the 40 
cases of mastectomy specimen. Metastatic carcinomatous 
deposits were present in 20 cases with 7 cases (17.5%) of 
N1 Stage (1-3 positive nodes), 04 cases (10%) of N2 stage 
(4-9 positive nodes) and 09cases (22.5%) of N3 stage (>10 
positive nodes) with rest showing reactive hyperplasia. 
Similar results have been reported by Rashmi et al with 
axillary lymph node involvement being 59.57% [18].

PD-L1 is a protein derived from CD274 gene. Its expression 
is regulated by both extrinsic and intrinsic mechanisms and is 
induced in numerous hematopoietic and non hematopoietic 
cells. In recent years, however the role of PD-L1 in tumor 
immunity has gained significant medical attention [19]. 
Studies done in different types of human cancers have 
confirmed the role of PDL-1 in the suppression of cellular 
immune responses. The intra tumoral expression of PD-
L1 is significantly associated with high histological grade, 
type of cancer being associated with more aggressive 
subtypes (basal and erb2 enriched), pathological type 
(more with ductal and medullary carcinoma) and TNM 
stage. It is highly associated with tumor size, Her-2neu 
status positivity, severe tumor lymphocyte infiltration and 
positive Ki67 status [9,14].

Tumor Infiltrating Lymphocytes (TIL) in human cancers 
have been long thought to play a key role in inhibiting 

tumor proliferation, metastasis and may be an independent 
prognostic factor. The quantity of infiltrating lymphocytes 
within the tumor cells nests have been reported to correlate 
with an improved prognosis in many tumor types [20].

As the PD-1 Signal stimulated the expression of proteins 
that decrease cytokine production and T cell proliferation 
thus either PDL-1 positivity in tumor cells or high level of 
PDL1 in TILs could be considered as potential responders 
to Anti PD1/PDL1 blocking agents as it decreases T cell 
survival and killing capacity [21-23].

In the present study PD-L1 expression in the tumour cells 
was positive in 13 cases(32.5%) and at the same time 
tumour infiltrating lymphocytes (TIL) positivity was 
also seen in 11 (27.5%) cases similar results have been 
expressed by Lou J for PD-L1 expresssion being 37.75% 
in breast carcinoma with Ghebeh H reporting it to be 34% 
and he also found that PD-L1 expression was not restricted 
to tumour epithelium only but was also expressed by TIL 
being 41% in his study

Out of 13 PD-L1 positive tumors, 5(38.5%) cases also 
showed TIL positivity whereas out of 27 PD-L1 negative 
tumors, only 6 cases (22.2%) were TIL positive. PD-
L1 expression in TIL was seen in 38.5% in cases where 
expression was also seen in tumor cells, however there 
was no statistically significant correlation between PD-L1 
positivity in tumor and TIL positivity as the p value was 
0.28. No definite correlation of PD-L1 positivity was seen 
with age. Sabatier R et al showed that PD-L1 positivity 
was significantly associated with size of tumour but no such 
correlation was seen in present study [14]. Lou J and Kurozumi 
S reported that PD-L1 expression in epithelial cells as 
well as TIL was significantly associated with pathological 
grade [9,24] and it was also observed in the present study that 
expression of both is directly proportional to grade although 
it was not statistically significant probably because of 
less number of cases. No definite correlation was seen 
with LVI or LN status. Although AS Rathore showed that 
Intratumoral CD3+TIL are significantly associated with 
lymph node status (P value -0.06) [20] whereas Lou J 
found no definite correlation [9].

Conclusion
Thus, it is concluded that intra-tumoral expression of 
PD-L1 is directly proportional to histological grade, 
aggressive subtypes, ER, PR and Her 2neu negative status 
however there was no statistically significant correlation 
between PD-L1 positivity in tumor cells and TIL positivity. 
Immunotherapy with anti-PD-L1 agents is emerging as a 
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new treatment modality. Promising results have also been 
reported in advanced TNBC especially in metastatic setting 
whose tumors express PD-L1. We thus postulate that the 
measurement of PD-L1 expression in TNBC cases could 
increase the accuracy of predicting patient prognosis and 
better allow for optimal treatment selection.
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