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AB
ST

RA
CT The expression of Programmed Death-Ligand 1 (PD-L1) is associated 

with immune response evasion in breast cancer, making patients qualified 
for PD-L1 inhibitors. To better understand the prognostic value of PD-L1 in 
breast cancer, the aim of the study to discover the correlation between PD-
L1 expression and pathological characteristics and the prognostic feathers for 
breast cancer patients and compare the expression of PD-L1 level for both 
pre-treatment and post-treatment groups. In total, 142 female patients with 
breast cancer and 60 healthy females as control were enrolled in the study. 
ELISA technology was used to evaluate serum PDL-1 expression. Other 
patient information and tumour data were obtained from pathology reports. 
At a diagnosis, the mean age for total patients was (50.59 ± 12.61) years 
range (23-87). The higher PDL-1 expression was in (40-69) age group.PDL-
1 was positively significantly associated with age (P=0.001), family history 
(p=0.0001), and menopausal status (p=0.02). No significant association was 
found between PD-L1 expression and body mass index. The tumour stage 
was significantly associated with PD-L1 expression (p=0.0001); the higher 
expression was found in patients with advanced stages of tumour III and IV 
(p=0.0001). There were significant differences in the expression of PD-L1 
between pre-treatment and post-treatment groups in all stages (p=0.0001). 
Significantly the PD-L1 expression was associated with metastasis (p=0.0001), 
and there were significant differences in metastasis patients than non-
metastasis for both groups. Significant associations were observed between 
PD-L1 expression with tumour grade, tumour size, lymph node status, and 
lymph vascular invasion (p=0.0001). There is a strong positive correlation 
between the expression of PDL-1 with age, stages, grades, tumour size, lymph 
node status, and metastasis. Serum expression of PD-L1 was associated to 
worse prognosis and progressive pathologic characteristics in breast cancer.

Key words: breast cancer, programmed cell death ligand 1 PD-L1, pathologic 
parameters, disease stage, metastasis.

INTRODUCTION
Cancer cells are distinguished by their capacity to evade the 
immune response via a variety of mechanisms for escaping 
from tumours [1,2]. Immuno-editing protects malignant 
tumours from immune surveillance, which allows for the 
selection of immune effector-resistant tumour variants and the 
establishment of an immunosuppressive status within the tumour 
microenvironment [3]. Tumour evasion by the immune system 
is mediated by various mechanisms [4]. Establishing a status 
of immune tolerance is currently identified as a key immune 
evasion mechanism in cancer cells, and the employing of immune 
checkpoints to suppress the cell-mediated immune response 
[3]. Immune checkpoints are inhibitory immune receptors that 
principally function to maintain self-tolerance and evade immune 
response overstimulation [5]. Numerous immune checkpoints 
have been identified in cancers, but the Programmed Death-1 
(PD-1) and its ligand, Programmed Death-Ligand 1 (PD-L1), 
are of particular importance [6]. T cell function and activation 
are blocked when PD-1 binds to PD-L1 [7]. Preventing the 
immune response and maintaining tolerance to self-antigens due 
to PD-1/PD-L1pathway activation under normal conditions. 
PD-L1 expression in tumours, however, is associated with a 
reduced immune response in the tumour microenvironment [8]. 
In several solid cancers, PD-L1 is overexpressed on tumour cells 
[9-13].

Breast cancer is the most common cancer in women worldwide 
and the second leading cause of death in cancer patients [14-16]. 
PD-1 and PD-L1 expression in breast cancer patients have been 
described in various studies and considerable differences occur 
in the prognostic impact and expression rates. Nevertheless, the 
prognostic and predictive effects of the expression of PD-L1 
in breast cancer lack unanimity [17]. Atzolizumab (a PD-L1 
inhibitor) and Abraxane chemotherapy were recently approved as 
a combination therapy for the treatment of patients with PD-L1-
positive [7]. Immune checkpoint inhibitors are likely to benefit 
patients with other breast cancer subtypes. We need to study the 
prevalence expression of immune checkpoint markers in breast 
cancer patient populations before implementing individual 
treatment protocol guidelines to provide guidance on potential 
benefits.

Therefore, data on PD-L1 expression in Iraqi breast cancer 
patients is lacking. As a result, our study is the first in Iraq to 
address these characteristics. To better understand the prognostic 
value of PD-L1 in breast cancer, we conducted a present study 
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to estimate the expression of PDL-1 in different stages of disease 
and metastasis and to explore the correlation between the PDL-1 
expressions with pathological characteristics in breast cancer. Such 
a study, to our knowledge, has not been conducted, particularly 
in Iraq.

METHODS 

Study design

A retrospective study was done from October 2021 to March 
2022. A total of 202 adult females with breast cancer in the age 
range (23-87) years were enrolled in the study. Only 142 were 
confirmed histologically and clinically (radiologically) with breast 
cancer by a specialist oncologist while visiting Oncology Center 
in (Al-Haboubi Teaching Hospital in Al-Nasiriya city) southern 
Iraq. Out of the 142 breast cancer patients, 82 were enrolled 
before starting any treatment protocol regardless of stage and 
grade, known as (Pre-treatment group). The other 60 breast cancer 
patients were enrolled after they received different treatment 
protocols such as Radiotherapy and or hormonal therapy if 
hormone receptors positive: Tamoxifen or Letrozole, Anastrozole 
according to menopausal status, or if Her2 positive: Trastuzumab, 
and different chemotherapeutic agent as (Docetaxel, Paclitaxel, 
Doxorubicin, Cyclophosphamide, Gemcitabine, Carboplatin, 
Zoledronic acid, Palbociclib, Capecitabine, etc.). Sixty healthy 
females matching in age were enrolled as a control group.  Before 
enrolling in the study, all patients and healthy controls provided 
written informed consent. This study was approved by both 
the Continuing Medical Education section in ThiQar Health 
Department and the Scientific Committee at the University of 
Basra’s College of Pharmacy.

Retrieval of demographic and anthropometric data

Both patients and healthy subjects had provided permission 
and consent before sample collection. The demographic and 
anthropometric data, including (age, body weight, family history, 
menopausal status, and BMI) were collected from the electronic 
database at the Oncology centre in Al-Haboubi Teaching 
hospital for breast cancer patients. The Body Mass Index (BMI) 
was calculated by the World Health Organization (WHO) as 
the patient's height in meters squared divided by their weight in 
kilograms. The WHO classification system was used to categorize 
patients as underweight, normal, overweight, or obese.

Tumour data

The Pathological data included tumour stage, tumour grade, the 
size and site of the tumour, histological and molecular type of 
breast cancer, reports generated by the pathology department of 
(Al-Hussain Teaching Hospital) for patients who were qualified 
at the time of breast cancer diagnosis were used to determine 
the status of ipsilateral axillary lymph nodes, lymph vascular 
invasion (LVI), and metastasis. The Union for International 
Cancer Control (Union International Centre le Cancer; UICC) 
determined Tumour-Node-Metastasis (TNM) staging [18]. 
TNM Classification of Malignant Tumours is the name for 
classifying malignant tumours (UICC-TNM). The Nottingham 
combined histologic grade system was used to determine the 
tumour grade.

Sample collection and serum PD-L1 measurement

3 ml venous blood specimens were collected by syringe after 
taking permission from both healthy subjects and patients with 
breast cancer during their visit to the Oncology department. 
Blood samples were centrifuged to separate the serum, which was 
then stored at -80°C for use in the determination of serum level 
of PD-L1 by ELISA kit (Human PD-L1 EKISA kit, Catalog No: 
E-EL-H1547 Elabscience, USA) having a sensitivity of (0.10 ng/
mL). Based on the manufacturer's protocol, the concentration of 
sPD-L1 in each sample was determined using a standard linear 
curve of known sPD-L1 concentrations ranging from 0.16 to 
10 ng/mL evaluated in the serum of patients and control groups 
by using enzyme-linked immune-sorbent assay (Elisa microplate 
reader, Bio Tek, USA and Elisa microplate washer, Human, 
Germany) with commercially available kits. According to the 
instruction provided by the manufacturer.

Statistical analysis

The Shapiro-Wilk test was used to determine whether the data 
was normally distributed. For data with a normal distribution, 
parametric statistical tests were used; otherwise, nonparametric 
analyses were used. The SPSS statistical package version 24.0 
(SPSS Inc., Chicago, IL, USA) was used to achieve data analysis. 
Continuous variables are presented as the mean ± SD; categorical 
variables are shown as frequency and percentages. Students' 
unpaired two-sided t-test and the Mann-Whitney U test were 
used to compare variables with and without normal distribution. 
While the Kruskal-Wallis one-way analysis of variance and 
ANOVA one-way were used to compare multiple independent 
groups (Pre-treatment, Post-treatment, and healthy control). 
Some Statistical analysis was performed using a student’s t-test 
with Graph Pad Prism 6 software (Graph Pad Software, Inc., La 
Jolla, CA, USA) for measured the expression of PD-L1 according 
to their (stage and metastasis) for both pre-treatment and post-
treatment groups. To assess correlation between continuous 
variables, Pearson's correlation test was used. While to analyse 
correlations between categorical variables, the Spearman rank 
correlation (rho) test was used (Nonparametric) Correlations.  At 
p<0.05, all p-values were statistically significant.

RESULTS

Patients' demographic and pathological characteristics are 
illustrated in (Table 1). Age distribution indicated a significant 
difference between the pre-treatment and post-treatment groups 
(p=0.03), and a higher proportion of the participants belonged 
to the 40 years’ -69 years’ age group. There is no discernible 
difference in BMI levels seen between the groups. The majority of 
the patients in the pre-treatment group were (40.2%) obese, while 
in the post-treatment group majority were (55%) overweight. 
No significant difference in a first-degree relative diagnosed with 
breast cancer was seen between the groups. Our data confirm 
that most of the patients in both groups had a negative family 
history of breast cancer (90.8 %), as shown in table 1. There was 
a significant difference (p=0.02) between the pre-treatment and 
post-treatment groups in menopause status. A higher proportion 
in post-menopausal was (65%) compared to the pre-treatment 
group (41.5%). The distribution of tumour site and tumour size 
were not significantly different between the two groups (p=0.05 
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Tab. 1. Demographic and pathological 
characteristics in breast cancer patients. Characteristic Total patients (N=142) in 

percentage
Pre-treatment (N=82) in 

percentage
Post-treatment (N=60) in 

percentage P≤*

Age (year)
20-39 33 (23.2) 24 (29.3) 9 (15)

0.0340-69 94 (66.2) 46 (56.1) 48 (80)
≥ 70 15 (10.6) 12 (14.6) 3 (5)

Mean ± SD 50.59 ± 12.61 49.97 ± 14.79 51.45 ± 9.23
0.1

Range 23-87 (23-87) (36-70)
BMI

Underweight 0 0 0

0.13
Normal 24 (16.9) 18 (22) 6 (10)

Overweight 64 (44.4) 31 (37.8) 33 (55)
Obese 54 (38.7) 33 (40.2) 21 (35)

Family history
Positive 13 (9.2) 10 (12.2) 3 (5)

0.33
Negative 129 (90.8) 72 (87.8) 57 (95)

Type of patients
Pre-treatment 82 (57.7) 82 (100) 0
Post-treatment 60 (42.3) 0 60 (100)

Menopausal state
Premenopausal 69 (48.6) 48 (58.5) 21 (35)

0.02
Post menopause 73 (51.4) 34 (41.5) 39 (65)

Tumour Site
Left 80 (56.3) 38 (46.3) 42 (70)

0.05Right 53 (37.3) 38 (46.3) 15 (25)
Bilateral 9 (6.3) 6 (7.3) 3 (5)

Tumour Size
T0 2 (1.4) 2 (2.4) 0

0.08

Tis 2 (1.4) 2 (2.4) 0
T1 25 (27.6) 10 (12.2) 15 (25)
T2 60 (42.3) 42 (48.8) 18 (30)
T3 32 (22.5) 14 (19.5) 18 (30)
T4 21 (14.8) 12 (14.6) 9 (15)

Lymph node status
N0 43 (30.3) 28 (34.1) 15 (25)

0.27
N1 39 (27.5) 18 (22) 21 (35)
N2 31 (21.8) 16 (19.5) 15 (25)
N3 29 (20.4) 20 (24.4) 9 (15)

Disease stage
0 2 (1.4) 2 (2.4) 0

0.47
I 24 (16.9) 12 (14.6) 12 (20)
II 41 (28.9) 26 (31.7) 15 (25)

The 41 (28.9) 26 (31.7) 15 (25)
IV 34 (23.9) 16 (19.5) 18 (30)

Tumour grade
I 18 (12.7) 12 (14.6) 6 (10)

0.71II 45 (31.7) 24 (29.3) 21 (35)
III 79 (55.6) 46 (56.1) 33 (55)

LVI
Present 86 (60.6) 50 (61) 36 (60)

0.918
not seen 56 (39.4) 32 (39) 24 (40)

Metastasis
M0 108 (76.1) 66 (80.5) 42 (70)

0.25
M1 34 (23.9) 16 (19.5) 18 (30)

Parameters PD-L1
Age groups Mean SD P ≤ *

20-39 4.57 1.69
0.00140-69 6.52 2.18

≥ 70 5.51 2.37
BMI

Underweight 0 0

0.25
Normal 5.84 2.43

Overweight 5.31 1.96
Obese 6.24 2.32

Family History

Tab 2. Association expression of PDL-1 with 
demographic characters in the pre-treatment 
group.
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Positive 3.43 1.12
Negative 6.13 2.14 0.0001

Menopausal status
Premenopausal 5.33 2.08

0.02
Postmenopausal 6.47 2.28

and p=0.08, respectively). No statistically significant difference in 
the distribution of lymph node status, disease stage, tumour grade, 
LVI, and metastasis between groups.

Age character was significantly associated with PD-L1 expression 
in the pre-treatment group. (p=0.001). The patients in the age 
group (≥ 70 years) had lower expression of PDL-1 level (5.51 
ng/ml ± 2.37 ng/ml) as compared to other age groups. However, 
patients aged 40 to 69 years had the highest expression of PD-L1 
levels (6.52 ng/ml ± 2.18 ng/ml) compared to other age groups. 
Furthermore, there was no significant association between PD-
L1 level and BMI. In contrast, a significant association was found 
between family history and PD-L1 expression (P<0.0001). 
Patients with a familial risk factor had significantly lower 
expression of PD-L1 level (3.43 ng/ml ± 1.12 ng/ml) than those 
without a family history (6.13 ng/ml ± 2.14 ng/ml). A significant 
association was observed between menopause and the expression 
of PDL-1 (p=0.02). Cases with premenopausal had significantly 
lower expression of PDL-1 levels as compared to post-menopausal 
patients (5.33 ng/ml ± 2.08 ng/ml, 647 ng/ml ± 2.28 ng/ml), 
Table 2.

There was a significant association between PD-L1 expression 
and tumour grade (p<0.0001). Patients with higher grade (III) 
had higher expression of PDL-1(6.58 ng/ml ± 2.12 ng/ml) than 
other grades (Table 3). Additionally, our findings demonstrated 
a statistically significant association between tumour size and 
PD-L1 expression (p 0.0001). High expression of PD-L1 was 
observed in the patients with larger tumour size T3 (7.87 ng/ml 
± 1.68 ng/ml). PD-L1 expression was also significantly associated 
with lymph node status (p<0.0001). High-level expression of PD-
L1 was observed in the patients with higher involvement of lymph 
nodes N3 (7.81 ng/ml ± 1.64 ng/ml) than other N0, N1, and N2 
(3.87 ng/ml ± 1.14, 5.32 ± 1.79, 7.21 ± 1.63 ng/ml). Moreover, 
a significant association was observed between LVI and PD-L1 
levels (p<0.0001). Patients with LVI had significantly higher 

Tab 3. Association expression of PD-L1 with 
pathological characteristics in pre-treatment 
group. 

Characteristics PD-L1
Tumour grade Mean SD P ≤ *

I 3.43 1.13
0.0001II 5.51 1.96

III 6.58 2.12
Tumour size

T0 4.48 1.94

0.0001

Tis 2.43 1.54
T1 2.89 0.36
T2 5.41 1.65
T3 7.87 1.68
T4 7.57 1.45

Lymph Node Status
N0 3.87 1.14

0.0001
N1 5.32 1.79
N2 7.21 1.63
N3 7.81 1.64

LVI
Present 7.03 1.84

0.0001
Not seen 3.89 1.18

Fig. 1. The PD-L1 levels in different tumour stages.

Fig. 2. PD-L1 expression was compared at different stages in both pre- and post-
treatment groups.
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levels of PD-L1 than those without LVI, as shown in Table 3.

A significant association was observed between PD-L1 expression 
and disease stages (p<0.0001) figure 2. The PD-L1 expression 
was significantly higher in patients with advanced tumour stages 
(stage III and IV) (7.286 ng/ml ± 0.2265 ng/ml, 9.459 ng/ml ± 
0.1085 ng/ml), respectively (Figure 1).

There was a significant difference in PD-L1 expression between 
the two groups in all disease stages (p<0.0001). Also level of PD-
L1 was higher in stage IV than other stages in post treatment 
group (p<0.0001) (Figure 2).

There was a significant difference in the expression of PD-L1 level 
in metastasis patients than in non-metastasis cases (p <0.0001). 
The level expression of PDL-1 in metastasis was higher than non- 
metastasis (9.459 ng/ml ± 1.085 ng/ml; 4.942 ng/ml ± 0.245 ng/
ml) (Figure 3A).

There was a significant difference in the expression of PD-L1 level 
in metastasis cases than non-metastasis cases in the post-treatment 
group (P<0.0001). The mean level of PD-L1was 0.8886 ng/ml ± 
0.5415 ng/ml higher significance (Figure 3B).

The mean level of PD-L1 in the pre-treatment group was 
significantly higher than in the post-treatment and control groups 
(5.824 ng/ml ± 0.2807 ng/ml, 0.7642 ng/ml ± 0.04340 ng/
ml, 0.7530 ng/ml ± 0.02540 ng/mL) respectively, (p<0.0001). 
Inversely there is no significant difference between healthy control 
and post-treatment groups, as shown in Figure 4.

Our results confirmed that the expression of PD-L1 level was 
positively correlated with age, family history, and menopausal 
state (r=0.230*, p=0.03; r=0.405, p=0.0001; r=0.243, p=0.02) 
respectively. However, there was not a significant correlation 
reported between PD-L1 expression and either BW or BMI, as 
indicated in the results (Table 4).

Fig. 3. Expression of PD-L1 level in metastasis and non-metastasis patients. (A) PD-L1 level in metastasis and non-metastasis cases pre-treatment breast cancer patients. 
(B) PD-L1 level in metastasis and non-metastasis cases post-treatment breast cancer patients.

Fig. 4. Comparison serum level of PD-L1 in different groups. A is a Control group, B is a Pre-treatment group, C is a Post treatment group.

Tab. 4. Correlation between PD-L1 expression and 
demographic in pre-treatment patients group.

  Age BW BMI Family history Menopausal State

PD-L1
r 0.234* -0.029 -0.077 0.405 0.243

Sig. (2-tailed) 0.03* 0.794 0.489 0.0001 0.028

Pathological characters
PD-L1

**rho P
Tumour Stage 0.756** 0.0001
Tumour Grade 0.466** 0.0001

Tumour size 0.598** 0.0001
Lymph Node Status 0.735** 0.0001

Metastasis 0.623** 0.0001

Tab 5. The correlation between PD-L1 expression 
and pathological characteristics in the pre-
treatment group
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As Table 5 shows, there was a significant strong positive correlation 
between PDL-1 expression and clinical pathological characters 
stage, grade, tumour size, LNS, and metastasis (rho=0.880**, 
P=0.0001; rho=0.470, P=0.0001; rho=0.730**, P=0.0001;0.730, 
P=0.0001; rho=0.620, P=0.0001) respectively.

DISCUSSION

The most prevalent cancer among women in Iraq is breast cancer, 
and the incidence of the disease is increasing yearly [19]. Inhibitors 
of immune checkpoints were recently licensed for the treatment 
of a variety of solid cancers. Moreover, their indicators continue 
to rise. Understanding the expression landscape of target immune 
checkpoints is therefore essential for delineating the status of 
anti-tumour immunity and further investigating the eligibility of 
breast cancer patients in Iraq for immunotherapy. The fact that 
Iraqi breast cancer patients have some different demographic 
characteristics than Western populations adds. These demographic 
characteristics are well represented in our findings. They include 
younger mean age at diagnosis (50.59 ± 12.61) years range (23-
87), (9.2%) of positive breast cancer family history in first-degree 
relatives and the prevalence of premenopausal breast cancer cases 
is high (48.6%). 

Through our results, this fact is confirmed that the demographic 
and clinic-pathological factors which were found to be significantly 
associated with the PD-L1 expression were: age, family history, 
BMI, and menopausal state but the most factor associated with the 
positive expression of PD-L1 was age, and the highest expression 
of PD-L1 in women with age group range (40-69 years), This result 
is consistent with the findings of a previous study [20], maybe this 
due to the immune-senescence as a plausible explanation for this 
finding, As well as the period of hormonal change, menopause, 
and the quality of life of this population was considered one of 
the reasons within this age group (40-69). Many studies confirm 
these findings; Alice M Alves et al. reported that the average age 
of patients with positive PD-L1 expression was (61 ± 11.36) years 
[21]. Additionally, Chenxi Yuan et al. reported that the PD-L1 
expression is significantly higher in patients older than 50 years 
[22]. Moreover, the current study confirmed that the expression 
of PD-L1 in a patient’s serum is positively correlated with age. On 
the other hand, we did not find any correlation between PD-L1 
expression and BMI, Although the highest PD-L1 expression was 
in obese patients. This finding is in contract with the previous 
study, which was similar to our findings [23]. 

As for family history, Patients with a positive breast cancer family 
history (9.2%) had significantly lower expression of PD-L1 than 
those without a family history (90.8%). This could be explained 
by the small size of patients enrolled in the study (142). This 
is in contract to Baglia et al. reported that first-degree family 
history of breast cancer might be an important risk factor for 
the development of second primary breast cancer among women 
with a previous in situ breast cancer and patients with a positive 
family history of breast cancer has significantly raised PD-L1 
[24]. At the same time, premenopausal women with breast cancer 
(48.6%) had significantly lower expression of PD-L1 as compared 
to postmenopausal (51.4%) [25]. 

In the same scenario, the present study demonstrated a significant 
association between PD-L1 expression and pathological feathers 
of breast cancer women (family history, lymph vascular invasion, 

tumour stage, tumour grade and size, lymph node status, and 
metastasis). In addition, the results illustrated that PD-L1 
expression had a significant positive correlation with pathological 
features of breast cancer, including (Disease stage, tumour 
grade, size, lymph node status, and metastasis). These results are 
consistent with a number of earlier studies that have demonstrated 
the correlation between PD-L1 and unfavourable pathological 
characteristics, including an advanced grade, evidence of lymph 
nodes that are positive for cancer, negative hormone receptors, 
and larger tumour size [20,26,27]. Huang et al. examined 47 
studies and found that PD-L1 positive was related to high-grade 
tumours and large tumour size [26]. PD-L1 expression was 
substantially correlated with patient age, tumour size and grade, 
and lymph node status, as demonstrated by Muenst et al. [28]. 
Chenxi Yuan et al. reported a statistically significant difference 
in PD-L1 expression observed between the primary tumours 
and paired metastatic lymph nodes [21,22]. Li et al. discovered 
in a recent study that PD-L1 expression was stronger and more 
frequent in lymph node metastases than in paired primary breast 
tumours [29]. This can be justifiable as the expression of PD-L1 in 
metastatic carcinoma may be due to the dynamic nature of PD-L1, 
which changes with tumour progression [29,30]. 

A significant association was observed between Lymph vascular 
invasion and PD-L1 levels. G Houvenaeghel et al. studied 
the Lymph Vascular Invasion(LVI) as a significant prognostic 
impact in patients with early breast cancer, results from a large 
cohort and reported that the presence of LVI was significantly 
associated with a negative prognostic impact on overall, disease-
free, and metastasis-free survival (MFS) in all patients and the 
elevated tumour markers were also observed [31]. Few studies 
have also reported the significant association of PD-L1 with other 
carcinomas. Mitchell et al. assessed the LVI association with PD-L1 
in resected lung carcinoma and found on multivariable analysis LVI 
was associated with synchronous elevated PD-L1 expression [32].

Several hypotheses can explain this pattern of expression. First, 
according to several studies, interferons (IFNs), which are 
produced by infiltrating immune cells, induce an increase in 
PD-L1 expression in tumour cells [33]. Second, the absence of 
phosphatase and tensin homolog PTEN expression, which is a 
regulatory mechanism for PD-L1 expression in triple-negative 
breast cancer TNBC patients [34], as previously described in 
patients with glioma [35]. The discrepancy in PD-L1 expression 
between primary tumour and lymph node metastasis may also be 
enhanced by clonal selection [36]. Additionally, according to one 
study, basal-like breast cancer cells can evade the immune system 
by regulating the PD-1 ligand adaptive IFN-c, which is secreted 
by helper T cells [37]. Therefore, during the infiltration of tumour 
cells, enriched T cells may promote the expression of PD-L1 to 
cause adaptive immune resistance [38].

Our finding revealed that the PD-L1 expression significantly 
varied between the pre-treatment and post-treatment groups 
when compared to the control. Our finding revealed that PD-L1 
expression was significantly higher in the pre-treatment group 
as compared to the post-treatment group or control group, and 
this agrees with the previous study [25]. Several study confirmed 
that chemotherapeutics drugs can enhanced PD-L1 expression in 
tumour tissues [39]. PD-L1 expression was shown to be higher in 
breast cancer patients who were from the Middle East and Brazil 
[13,40]. On the contrary, another study by Ayoub et al. found 
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that Jordanian female patients diagnosed with breast cancer, the 
expression of PD-L1 level is relatively low frequency [41]. Among 
the plausible explanations for these findings is that the rates of 
PD-L1 expression can vary significantly because there is currently 
no standardized method for scoring. Additionally, Differences 
between the cut-off values for PD-L1 positive in clinical research 
and the number of primary antibodies available for staining [42]. 

Other possible causes for the discrepancies can be clarified by the 
variability in populations of patients who had been examined and 
their variability in demographic and clinical features. Scientific 
facts confirm that under normal conditions, the immune system 
performs a series of steps leading to an anticancer immune response 
and cancer cell death, known as the cancer immunity cycle [43]. 
In response to endogenous immune anti-tumour activity, tumour 
cells use the PD-1/PD-L1 pathway as an adaptive immune 
resistance mechanism [43,44]. In the tumour microenvironment, 
PD-L1 is overexpressed on tumour cells or non-transformed cells. 
Inhibition of the cytotoxic T cells occurs when PD-L1 expressed 
on tumour cells binds to PD-1 receptors on activated T cells. 
1 In the tumour microenvironment, these deactivated T-cells 
remain inhibited [43,44]. So, when immunotherapy is utilized 
against PD-1 and PD-L1, this mechanism of PD-1 and PD-L1 is 
blocked. Hence, the levels of these markers may significantly vary 
in post-treated versus pre-treated groups [25]. Assessment of the 
correlation of PD-L1 expression with pathological characteristics 
in the pre-treatment group, the post-treatment group, had low 
PD-L1 expression because of treatment and we measured PD-
L1 expression in serum not tumour cells. It cannot correlate 
pathological reports determined at the time of diagnosis or 
mastectomy with serum PD-L1 expression at the time of study 
when the patient started with treatment protocol for different and 
long periods.

The key strength of this study is that we had planned and 
investigated a well-characterized diagnosis set of samples. We 
also added a validation group (control group) for this study. 

This helped us to explore the differential diagnostic effectiveness 
of immune check-point marker in a group of women placed at 
different levels of management. Also, it enabled us to assess the 
participants (post-treatment group) for the early detection and 
prognostication of breast cancer.

LIMITATION

A small number of patients with breast cancer enrolled in the 
present study with a short collection period. Different treatment 
protocols in the post-treatment group include (Radiotherapy and 
hormonal therapy).

CONCLUSION

There was a significant positive correlation between PD-L1 
expressions and unfavourable pathological characteristics in breast 
cancer patients. PDL-1 is specific marker for prognosis breast 
cancer.
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