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Background: Lung cancer is a leading cause of death related to cancer worldwide, surpassing the 

number of deaths caused by breast, colon and prostate cancers. Objective of the study was to 

determine the frequency immunohistochemical expression of PD-L1 in non-small cell lung 

carcinoma (NSCLC). It was a descriptive cross-sectional study, carried out at the Department of 

Histopathology, Armed Forces Institute of Pathology, Rawalpindi, from January 2020 to July 2021. 

Methods: We inducted total of 145 diagnosed cases of NSCLC irrespective of age, gender, 

histological grade and stage of carcinoma. Immunohistochemical staining of PD-L1 was 

done using Leica kit. Patients with no expression for PD-L1 were considered negative, whereas 

immunohistochemical expression of ≥1% is considered positive. PD-L1 statuses of all patients was 

determined. The data was analyzed by using SPSS version 25. Results: In our study age ranges 

from 31 to 85 years with mean age of 64.20±10.90 years. Out of the 145 patients, 126 

(86.90%) were male and 19 (13.10%) were females. 108 (74.50%) were squamous cell 

carcinoma and 37 (25.50%) were adenocarcinoma. Most of them were histological grade 

II, 88 (60.70%), followed by grade I in 26 (17.9%). Immunohistochemical expression of 

PD-Ll in NSCLC was found in 35 (24.13%) patients. Of all the positive cases, PD-L1 

expression was slightly higher in adenocarcinoma 27.02% as compared to squamous cell 

carcinoma 23.14%. Conclusion: PD-L1 expression is associated with increased aggressiveness, 

enhanced tumor progression and shorter survival in patients of NSCLC. This study concluded that 

frequency of positive immunohistochemical expression of PD-L1 in NSCLC is though low, yet 

significant in adenocarcinoma as compared to squamous cell carcinoma. 
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INTRODUCTION 

Lung cancer is a leading cause of death related to 

cancer worldwide, surpassing the number of deaths 

caused by breast, colon and prostate cancers.1 Of all 

lung cancers non-small cell lung cancer comprises 

80% with majority of them diagnosed as either 

adenocarcinoma or squamous cell carcinoma.2 Over 

the period of time, increased awareness and owing to 

advances leading to targeted therapies, studies report 

slight betterment in prognosis of even metastasized 

cases. Advanced immunotherapy via antibodies works 

against checkpoint regulating proteins like PD-L1.3 

Programmed death ligand 1 (PD-L1), also 

known as CD-274, is considered an immune 

checkpoint facilitating anti-tumor suppression of the 

immune pathway. Various cells exhibit expression of 

PD-L1 on their surface. Expression of PD-L1 in 

macrophages, helper B and T lymphocytes, epithelial 

cells, muscles cell and endothelial cells has been 

known. It is also copiously found on neoplastic cells 

like lung, ovarian and breast carcinomas, squamous 

cell carcinoma and glioblastoma.4 PD-1 is mainly 

expressed in cytotoxic T lymphocytes. PD-L1 is also 

known as an “immune checkpoint protein” in literature 

as it regulates and is involved in anti-tumor 

suppression. Binding of PD-L1 to PD-1 inhibits 

immune response. During inflammation this 

association of PD-L1 and PD-1 prevents an 

autoimmune response in peripheral cells. This 

inhibition of immune response is carried out via two 

methods. One is inhibition of synthesis of interleukin-

2, and second method is inhibitory effect on T-cell 

receptors eliciting a stop signal.5 It might alter the 

contact between T-cells, target cells and antigen 

presenting cells.6 Studies depict increased levels of 

PD-L1 expression on cell surface of various cancer 

cell in NSCLC. Giving rise to this apprehension that 

PD-L1 expression enables cancer cells to escape 

immune response. The use of monoclonal antibodies 

is considered successful in inhibiting the contact 

between PD-L1 receptor and PD-1 receptor. These 

monoclonal antibodies competitively bind to PD-1 

receptor thus inhibiting contact between PD-L1 and 
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PD-1 receptor.7 This inability of cancer cells to alter 

the function of T cells aids in active immune response. 

Emergence of PD-L1 directed therapies have 

evolved the modalities of treatment in oncology field. 

Monoclonal antibodies have been known to markedly 

increase anti-tumor immune response as per 

literature.7 The identification of elements contributing 

to good response to immunotherapy is considered 

helpful and important specifically in cases of 

NSCLC.8 However, the link between PD-L1 

expression and clinicopathological parameters is 

still unclear. Owing to room for research in this 

aspect, we analyzed the association between PD-L1 

expression and clinicopathological parameters to 

study prognostic and predictive impact in NSCLC 

in our population. 

MATERIAL AND METHODS 

In this cross-sectional study 145 patients were 

included using non-probability consecutive 

sampling technique. All newly diagnosed cases of 

NSCLC irrespective of age, gender, histological 

grade and histological type, received at Department 

of Histopathology, Armed Forces Institute of 

Pathology Rawalpindi over a period of 24 months 

from January 2020 to December 2021. WHO 

sample size calculator was used to calculate the 

sample size, with a confidence interval of 95%, 

margin of error 5% and taking into consideration the 

probability of 10% in previous studies; sample size 

of 140 came to be adequate.9 Formalin-fixed, 

paraffin-embedded tissues were selected. 3–5µm 

tissue sections are cut with semi-automated rotary 

microtome. After sectioning, tissues are mounted on 

Dako FLEX IHC microscope slides and then placed 

in a 58±2 ºC oven for 1 hour. Deparaffinization, 

rehydration and target retrieval are done by heat-

induced epitope retrieval method. 3,3N-

Diaminobenzidine Tetrahydrochloride (DAB) and 

substrate-chromogen solution are used. Leica Bond 

Autostainer is used for staining preprogrammed 

with Dako Link software.  

Immunohistochemical staining for PD-L1 

was done using Leica kit, clone 22-C3 on separate 

sections as per manufacturer’s instructions. Results 

were studied on high power field objective lens. The 

results were verified by 2 different consultant 

histopathologists. Viable tumor cells exhibiting 

complete circumferential or partial linear plasma 

membrane staining at any intensity were graded as 

positive in the study. Immunohistochemical 

expression of PD-L1 in <1% was considered 

negative and ≥1% was considered positive, which 

was further subdivided into weak positive, when 

staining is between 1–49% while >50% was 

considered strong positive.10 Statistical data 

analysis was done using SPSS version 25.0. (IBM 

Corp., Armonk, NY). Frequency and percentages 

were calculated for age, gender, histological grade 

and immunohistochemical expression of PD-L1. 

RESULTS 

Age range in our study was from 31–85 years with 

mean age of 64.20±10.90 years. Majority of the 

patients 111 (76.55%) were between 50–75 years of 

age. Out of the 145 patients, 126 (86.90%) were 

male and 19 (13.10%) were females with male to 

female ratio of 6.63:1 as shown in figure 1. When 

stratification was done according to histological 

type, there were 108 (74.48%) cases of squamous 

cell carcinoma and 37 (25.52%) cases of 

adenocarcinoma as shown in figure 2. Most 

common histological grade of the tumors was 

moderately differentiated with 88 (60.90%) cases, 

followed by poorly differentiated with 31 (21.40%) 

cases and then well differentiated with 26 (17.90%) 

cases as shown in figure 3. 

Immunohistochemical expression of PD-Ll 

in NSCLC was found in 35 (24.13%) patients as 

shown in figure 4. When stratification of 

immunohistochemical expression of PD-Ll was 

done on age groups, gender, histological subtypes 

and histological grades, it was found that there was 

no significant difference between different age 

groups, gender, histological subtypes and grade and 

stage of tumor as illustrated in table I. 

 

 
Figure-1: Distribution of patients according to 

gender (n=145). 

 

 
Figure-2: Distribution of patients according to 

histological type (n=145). 
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Figure-3: Frequency of histological grade (n=145) 

 

 
Figure-4: Frequency of immunohistochemical 

expression of PD-L1 in non-small cell lung 

carcinoma (n=145). 

 

Table-1: Stratification of immunohistochemical 

expression of PD-L1 (n=145). 
Variables Negative, n 

(%) 

Positive, n 

(%) 

Age 

20-45 years 

46-70 years 

 

32 (74.42) 
78 (76.47) 

 

11 (25.58) 
24 (23.53) 

Gender 

Male 
Female 

 

88 (77.20) 
22 (70.96) 

 

26 (22.80) 
9 (29.04) 

Histological grade 

Well (I) 

Moderate (II) 
Poor (III) 

 

18 (69.24) 

66 (75) 
26 (83.87) 

 

8 (30.76) 

22 (25) 
5 (16.13) 

Histological subtype 

Squamous cell carcinoma 

Adenocarcinoma 

 

83 (76.86) 
27 (72.98) 

 

25 (23.14) 
10 (27.02) 

 

DISCUSSION 

Programmed death ligand 1 (PD-L1) is regarded as an 

immunological checkpoint that enables the immune 

system to be suppressed against tumors. The crucial 

immune checkpoint proteins programmed death 

protein 1 (PD-1) and programmed death ligand 1 (PD-

L1) are in responsible for controlling the stability and 

consistency of T-cell immunological activity 

negatively. Anti-PD-1/PD-L1 medications have been 

created for immune checkpoint blocking and can cause 

clinical responses in a variety of cancer types, offering 

fresh hope for the treatment of cancer. However, the 

existing anti-PD-1 or anti-PD-L1 medicines have a 

low incidence of patient response, and many initial 

responders eventually acquire resistance to them.11 

Adenocarcinoma and squamous cell carcinoma are the 

two primary histological subtypes of NSCLC, and the 

identification and characterization of criteria to define 

individuals with favorable response to immunotherapy 

appears to be of utmost importance in these particular 

instances.12 

In our study, 111 (76.55%) out of a total of 

145 cases had a presentation at or above the age of 50. 

Lung cancer often manifests at a mean age of 

64.5±10.3 years, with >90% of cases being over 50 

years of age.13 

Males tend to develop lung cancer more 

often. 86.90% of the affected individuals in our study 

were men. In a research by Chang et al., which 

included 186 patients, 89.8% of the cases of lung 

carcinomas were male, confirming the findings of our 

study that males are more likely to develop lung 

cancer.14 In a different study carried out in the United 

States by Devesa et al. 83.6% of the cases were 

males.15 

In our geographical region, squamous cell 

carcinoma predominates over adenocarcinoma. In 

contrast to our study, Milovinovic et al.'s study, 

adenocarcinoma is the most prevalent histologic 

type.13 Squamous cell lung carcinoma has been 

replaced by adenocarcinoma as the most common 

NSCLC histologic type in recent years, especially in 

advanced countries.15 

In our study, 35 (24.13%) out of 145 patients 

had immunohistochemistry evidence of PD-Ll 

expression in their NSCLC. A comparable study 

conducted in China found that lung cancer was present 

in 40 out of 104 (38.5%) participants.16 Another study 

carried out in Taiwan found that 33 out of 43 (76.7%) 

lung cancer cases had positive PD-L1 expression.17 

Out of 186 cases of small cell lung cancer, 145 (78%) 

have a high rate of PD-L1 immunoexpression.17 

In our study, higher grade lung carcinomas 

have immunohistochemistry expression of PD-L1 at 

significant rates. Igarashi et al. found a higher level of 

expression of PD-L1 in moderately and poorly 

differentiated adenocarcinomas compared to well 

differentiated adenocarcinomas, which is similar to 

our results.18 Higher PD-L1 expression was noted in 

the meta-analysis conducted by Zhang et al. in cases 

of higher histological grade carcinoma.19 

In our study, adenocarcinoma (27.02%) had 

somewhat higher immunohistochemistry expression 

of PDL1 than squamous cell carcinoma (23.14%). A 

comparable study done in China found that 38.5% of 

lung adenocarcinoma cases displayed PD-Ll positive.9 

Another study conducted in Taiwan found that PD-L1 
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was expressed in 66.8% of lung cancer cases.20 Only 

32.8% of patients in research on a cohort of 678 

patients showed varied intensity membranous PD-L1 

expression.21 Several researches have produced 

varying findings in this area. PDL1 expression was 

found to be 34% in both squamous and 

adenocarcinoma in research by Scheel et al.22 Similar 

to Scheel et al., Lin et al. evaluated PDL1 expression 

in NSCLC using the same standards of positive in 1% 

of tumor cells. In contrast, they found that squamous 

cell carcinoma had a greater positive rate (46%) than 

adenocarcinoma (27%).23 Cooper et al. also reported 

8% PD-L1 positivity in squamous cell carcinoma and 

5% positivity in adenocarcinoma, which is in contrast 

to our results.21  

PD-L1 immunohistochemistry staining 

intensity varies among NSCLC cells. In certain 

instances, NSCLC tissue samples contained cells with 

varying degrees of PD-L1 staining intensity. These 

results imply that PD-L1 expression levels should be 

assessed throughout a tissue segment.18 In a study with 

208 patients in China, it was discovered that PD-L1 

expression was detected in 136 (65.3%) of the NSCLC 

cases using the immunotherapy response score (IRS) 

scale, when the threshold value exceeded 3.12,24 

However, in the Cooper et al. study, where 32% of 

patients had PD-L1 expression (detected by rabbit 

monoclonal antibody E1L3N, MA1:200), positive 

expression was found when more than 50% of cells 

were PD-L1 positive.21 In contrast to Tang et al., who 

considered IHC to be positive when PD-L1 expression 

was found in more than 5% of NSCLC cells, IHC 

intensity was not taken into consideration in that study. 

In this trial, 65.9% of patients responded favorably, 

which was significantly higher than in Cooper's 

study.21 

The impact of this protein on accelerated 

tumor cell proliferation is explained by the escape of 

cancer cells from the immune system caused by PD-

L1 expression.25 The outcome for patients with high 

PD-L1 levels should be worse as a result of this 

process, which should cause tumor growth. Patients 

with high PD-L1 expression frequently have large 

tumor size, lower histologic grade, and a high number 

of tumors infiltrating lymphocytes (TILs).8  

CONCLUSION 

PD-L1 expression is associated with increased 

aggressiveness, enhanced tumor progression and 

shorter survival in patients of NSCLC. This study 

concluded that frequency of positive 

immunohistochemical expression of PD-L1 in 

NSCLC is though low, yet significant. Development 

of PD-1 and PD-L1-targeted therapies have revealed 

their anti-tumor effects with significant responses in 

patients with NSCLC. However, the relationship 

between the expression level of PD-L1 protein and 

clinicopathological factors is not clear and studies 

have revealed contradictory results also the inhibition 

of PD-1 and PD-L1 axis is a reliable medicinal target 

for NSCLC. However, therapeutic biomarkers in these 

molecular-targeted therapies remain to be established, 

and an actual role of PD-L1 in the progression of 

NSCLC is yet to be explained, further research is 

recommended to determine the association between 

PD-L1 expression and the clinicopathological factors 

of NSCLC. 
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