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Abstract 

Background: A programed death ligand L1 is the particular PD-1 ligand that is primarily found in lymphoid, epithelial, and myeloid 
cells. In order to activate the PD-1/PD-L1 pathway, which suppresses the production of cytokines and controls immune function, 
PD-1 must bind to PD-L1. Objectives: Estimating the concentration of PDL_1 in serum and breast tissue of patients with breast 
tumors. Materials and Methods: Case–control study included 100 women (17–60 years old) undergoing breast surgery at Babylon 
Province’s Al-Hilla Teaching Hospital and Al-Fayhaa Al Ahly Hospital provided blood and breast tissue samples. Hospital histology 
lab performed histological confirmation of breast diseases, including benign and malignant tumors. Twenty blood samples were taken 
as controls from women and men who appeared to be in good health. The enzyme-linked immunosorbent assay was used to determine 
PDL_1 in both patient and control serum and in the cell supernatant from the patient’s breast tissues. Results: The mean level of 
PDL_1 in serum of patient was 549.37 ng/L while control was 594.22 ng/L with found significant differences where P value was 0.05. 
While tissue of patients was 464.97 ng/L. The results appeared concentrations of PDL-L1 were significantly higher in serum compared 
with tissues at P ≥ 0.05. The results found no significantly differences in concentrations of PDL_1 among types of diseases in sera of 
patients except in fat necrosis patients. Perhaps as a result of our small sample size, the difference in PD-L1 expression between the 
various subtypes was not statistically significant. Conclusion: This study found concentration of PDL-1 decreased with primary breast 
diseases and it might be diagnostic marker. 
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Introduction
In the world, breast cancer is the most frequently diagnosed 
malignant tumor in women and the leading cause of cancer-
related deaths. Around the world, the prevalence of breast 
cancer is steadily rising.[1] One of the characteristics of cancer 
cells is their ability to use a variety of tumor-mediated escape 
mechanisms to evade the immune response.[2,3] Through 
immunoediting mechanisms that result in tumor selection 
that is, resistant to immune effectors and the development 
of an immune-suppressive state within the tumor 
microenvironment, tumors evade immune surveillance.[2,3] 
The tumor uses a variety of mechanisms to evade the 
immune system. The using of immune checkpoints to 
inhibit the cell-mediated immune response and established a 
state of immune tolerance is currently identified to be a role 
in immune evasion mechanism in cancer cells.[3] Immune 
checkpoints mechanisms are suppressor immunoreceptors 

that act to maintain self-tolerance and resist over-stimulation 
of immune response.[4,5] Several immune checkpoints have 
been determined in cancers, however, of most importance 
are the programmed death-1 and its ligand programmed 
death-ligand 1.[4,5]

Programmed death ligand 1 also known CD274 or B7-H1, 
belongs to the B7 family and is expressed on B lymphocytes, 
T lymphocytes, monocytes cells, antigen-presenting cells, 
and epithelial cells.[6] Structurally, PD-1 consists of an 
IgV-like extracellular domain, a cytoplasmic domain that 
carries a cytoplasmic immunoreceptor tyrosine–based 
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switch motif  and an inhibitory motif, and PD-L1 is 
made up of immunoglobulin V– and immunoglobulin 
C–like extracellular domains, a transmembrane, and a 
short cytoplasmic domain. The extracellular domains of 
PD-L1 and PD-1 can interact to cause PD-1 to change 
conformation, which phosphorylates (activates) ITSM 
and ITIM and lowers the TCR signal.[7] In addition to 
mediating immunosuppression in triple-negative breast 
cancer, soluble PD-L1 also induces regulatory B cell 
differentiation and can transduce inhibitory signals to 
effector T cells.[8]

PD-1 binding to PD-L1 inhibits T cell activation and 
function.[3] Under typical circumstances, the PD-1/PD-L1 
pathway is activated to prevent overt immune responses 
and to preserve tolerance to self-antigens.[7] However, in 
the tumor microenvironment, tumoral PD-L1 expression 
is linked to a reduced immune response.[9] Many solid 
cancers, such as lung cancer,[10] renal cell carcinoma,[11] 
glioblastoma,[12] melanoma,[13] bladder cancer,[14] colorectal 
cancer,[15] and breast cancer,[16] have overexpressed PD-L1 
on their tumor cells. Cancer cell-intrinsic PDL-1 signals 
present novel drug discovery targets and also have 
potential as reliable treatment response biomarkers.[17,18] 
This study’s objective is to determine the amounts of 
PDLI in the serum and tissue of Iraqi patients suffering 
from breast cancer.

Materials and Methods

Subjects
About 100 specimens (blood and tissue) were enrolled 
in this study, age between 17 and 60 years, among male 
and female with breast surgery during July 2023 to 
November 2023 at AL_Hilla Teaching Hospital and AL_
Fayhaa Al_Ahly Hospital, Babylon Province, Iraq. For 
either malignant or benign tumors, the women and men 
underwent lumpectomy breast procedures.

Tissue collection
The tissue obtained by clinical surgery for analysis was 
combined outside the marginal region, approximately 5 cm 
away from the tumor. Post circumcision, the fresh tissue was 
immediately placed in a sterilized plane tube or urine cup it 
contain a normal saline solution and it was cut, homogenized 
by using a sterile surgical scalpel and wooden sticks within 
30 min of collection. The solution centrifuged for 5 min 
at 3500 rpm, then solution was placed into Eppendrof 
(Hamburg, Germany) tubes at freeze until used.[19]

Blood collection
About 100 blood samples were taken from tumor-bearing 
women and men, and 20 blood samples—5 men and 15 
women—were taken as controls, 5 mL of blood was drown 
by venipuncture using disposable syringes, then blood was 
placed in disposable tube (gel tube), then centrifuged at 

3000 rpm for 10 min. Before being used, sera samples were 
carefully placed into Eppendorf tubes and kept at a deep 
freeze.

Estimation of programmed death ligand 1
PDL_1 concentrations in sera and tissues were 
determined, as per the manufacturing company (BT LAB, 
Shanghai Korain Biotech, China), that uses the assay for 
enzyme-linked immunosorbent. Kits were used for the 
quantification of human PDL_1. An equation that fits the 
standard curve was used to calculate the test’s result.

The analysis of the current study was performed by using 
Statistical Process for Social Sciences (SPSS) version 23. 
Results are expressed as (mean ± SD) paired t test was used 
to analyze the differences between systemic and mucosal 
immune response of the breast tumors. Independent 
samples t test was used to compare patient and control 
systemic. ANOVA test between groups. Correlation test 
between immunological markers P value below 0.05 were 
considered to be statistically significant.[20]

Ethical approval
On July 15, 2023, The Babil Health Directorate’s Ethical 
Committee approved the study protocol. Furthermore, 
the patients’ verbal consent was obtained before taking 
the sample. During the sampling, precautions were taken 
to ensure the safety of the participants. This work was 
also carried out by the Iraqi Ministry of Health’s Ethics 
Committee and followed all national rules.

Results
The women afflicted with breast tumors divided according 
to the age groups. The higher percentage found in age 
group 17‐30 years was 50%, while percentage patient with 
age group 31‐50 years was 30%, and less than percentage 
with age group 51‐60 was 20%. These results of the present 
study were agreement with other studies[21,22] who recorded 
that the age group of ≤20 years the highest tumor rate 
compared with other age. This study agree with study in 
Baghdad[22] in ratio of breast tumors according to marital 
status. Late marriage or unmarried women was more likely 
to developed to breast cancer because increased estrogen 
in their body but in this study, samples were taken from 
married women are compared with un married women 
were lower risk of breast cancer [Table 1].

In the microenvironment of the tumor, the tumor cells’ 
expression of PD-L1 improve tumor cell immune 
evasion by raising inhibitory signals in order to preserve 
immunological tolerance Therefore, the enzyme-linked 
immunosorbent assay (ELISA) was utilized in this study 
to estimate programed death ligand 1 (PDL_1) and 
quantify the concentrations of b human PDL_1. The 
standard curve fit equation was used to compute the test 
results [Figure 1]. The mean level of PDL_1 in serum of 
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patients was 549.37 ng/L while controls was 594.22 ng/L 
with found significant differences where P value was 0.05 
as in Table 2.

The mean level in serum of patient was 549.37 ng/L while 
tissue of patient was 464.97 ng/L. The results appeared 
concentrations of PDL-L1 were significantly higher in 
serum compared with tissues at P ≥ 0.05 in Table 3.

The types of breast diseases that enrolled in this study as 
in Figure 1. The results found fibroadenoma was higher 
percentage 33% and followed with fibrocystic change was 
26% then ductal invasive was 22%. The concentrations 
of PDL_1 in serum among types of tumors were no 
significantly differences expect with fat necrosis. It was 
in Invasive carcinoma 591.60 ng/L, fibrocystic change 

529.58 ng/L, fibroadenoma 533.54 ng/L, granulomatous 
mastitis 516.00 ng/L, gynecomastia 530.41 ng/L and fat 
necroses 730.10 ng/L as shown in Table 4.

Its concentrations in Invasive carcinoma 478.72 ng/L, 
fibroadenoma 459.61 ng/L, fibrocystic change 473.94 ng/L, 
granulomatous mastitis 497.96 ng/L, gynecomastia 
485.64 ng/L, and fat necrosis 424.0 9 ng/L as shown in 
Table 5.

In the present study express the Correlation between 
serum and tissue was negative correlation as in Table 6 and 
Figure 2 from results found that PDL-1 concentrations 
were significantly higher in sera compared with tissues.

Table 1: Socio-demographic characteristics for breast tumor 
patients

Groups Percentage (%) 
Age (years)

 � 17‐30 50%

 � 31‐50 30%

 � 51‐60 20%

Sex groups

 � Male 15%

 � Female 85%

Marital status

 � Married 80%

 � Unmarried 20%

Figure 1: The percentage of breast diseases (1) ductal invasive, (2) 
fibrocystic change, (3) fibroadenoma, (4) granulomatous mastitis, (5) 
gynecomastia, and (6) fat necrosis

Table 2: Comparison of the PDL_1 between patients and 
control in serum

Serum PDL-1 Concentration, M ± SD (ng/L) P value (sig) 
Patients 549.3740 ± 93.22678 0.05*

Control 594.2200 ± 64.93154
*Significant at P ≥ 0.05

Table 3: Comparison of the PDL_1 between patients serum 
and patients tissue

PDL-1 in patients Concentration, M ± SD (ng/L) P value (sig) 
Serum 549.3740 ± 93.22678 0.00
Tissue 464.9728 ± 77.81894
*Significant at P ≥ 0.05

Table 4: Concentration of PDL_1 in patients sera with breast 
disease according tumors types

Types of breast diseases PDL_1 concentrations in 
serum, M ± SD (ng/L) 

Invasive carcinoma 591.60 ± 74.993 (a)

Fibrocystic change 529.56 ± 84.537 (a)

Fibroadenoma 533.54 ± 91.178 (a)

Granulomatous mastitis 516.009 ± 74.930 (a)

Gynecomastia 530.406 ± 127.528 (a)

Fat necrosis 730.100 ± 17.416 (b)
Similar letters in the same column indicate that there is no significant 
difference (P > 0.02; ANOVA_Duncan)

Table 5: Concentrations of PDL_1 in patients tissues 
according type of diseases

Types of breast diseases PDL_1 concentrations in 
Tissues, M ± SD (ng/L) 

Invasive carcinoma 478.724 ± 121.901 (a)

Fibrocystic change 473.940 ± 82.072 (a)

Fibroadenoma 459.614 ± 55.776 (a)

Granulomatous mastitis 497.960 ± 56.961 (a)

Gynecomastia 485.640 ± 43.021 (a)

Fat necroses 424.089 ± 25.211 (a)
Similar letters in the same column indicate that there is significant 
difference (P > 0.56; ANOVA_Duncan) 
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Discussion
The results found concentrations of PDL_1 were 
increased in breast disease patients compared with 
apparently healthy controls this agreed with several 
studies which indicated the PD-1/PD-L1 expression status 
in patients with breast cancer, although the findings were 
inconclusive. A retrospective analysis of 1091 patients 
with invasive breast cancer revealed that 27.0% of the 
patients (295/1091) had PD-L1 high levels and 73.0% of 
the patients (796/1091) had PD-L1 low levels. Kornepati et 
al.[17] but Tsang et al.[23] discovered that the transcription of 
programmed death-1 was rising in tumor tissue. Generally 
speaking, these tissues also showed an increase in PDL-1 
expression, though this was not statistically significant.

The concentrations of PDL_1 in serum were higher 
significantly increased than tissue, This finding might be 
consistent with[24,25] hypothesis, which states that in order 
for cancer cells to migrate to regional lymph nodes, they 
have to be able to successfully avoid immune surveillance. In 
these cells, the PD-1/PD-L1 signaling pathway is elevated.

The results found no significantly differences in 
concentrations of PDL_1 among types of diseases in 
sera of patients except in fat necrosis patients. Perhaps as 

a result of our small sample size, the difference in PD-L1 
expression between the various subtypes was not statistically 
significant. Lou et al. found that while PD-L1 was absent 
from the surrounding normal breast tissue, it was expressed 
in specimens of invasive ductal breast cancer found that 
while PD-L1 was absent from the surrounding normal 
breast tissue, it was expressed in specimens of invasive ductal 
breast cancer.[26,27] In line with another study, there was no 
discernible variation in the proportion of PD-1-positive T 
cells in the peripheral blood of patients with breast cancer, 
regardless of the disease’s stage or molecular makeup, 
when compared to the healthy controls.[28] A specific target 
for cancer therapy has been identified as the PD-1/PD-L1 
pathway, whereby high-affinity anti-PD-1 or anti-PD-L1 
antibodies can activate and proliferate T cells again and 
reverse tolerance. Clinically, the identification of patients 
who could benefit from immune therapy has been done 
using the expression of PD-L1 on tumor cells. Regarding 
this, the PD-L1 inhibitor medication atezolizumab has 
been approved by the US FDA.[29,30]
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