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Abstract 

Background: Head and neck squamous cell carcinoma (HNSCC) represents one of the most prevalent  malignan-
cies originating from the squamous cells of the nasal cavity, lip, paranasal sinuses, oral cavity, pharynx, larynx, 
and salivary glands.  

Objectives: To assess the immunohistochemical expression and clinicopathological features of Programmed 
Death Ligand 1 in head and neck squamous cell carcinoma (HNSCC). 

Materials and Methods: This cross-sectional study was conducted at the Department of Histopathology, Rehman 
Medical Institute, Peshawar, from September 2023 to December 2024. Patients of either gender with histologically 
confirmed head and neck squamous cell carcinoma were included in the study.  Formalin fixed tissue blocks were 
subjected to immunohistochemical staining with PD-L1 antibody, followed by analysis. The demographic charac-
teristics and histopathological parameters were recorded. 

Result: Among 92 participants, we observed a male predominance, with a male to female ratio of 3.8:1, and a me-
dian (IQR) age of 59.62 (56.85-62) years. PD-L1 positivity was observed in 84 patients (91.3%). The most com-
mon site of the tumor was the oral cavity in 56 (60.9%) patients followed by the larynx in 28 (30.4%) and hypo-
pharynx in 8 patients (8.7%). We observed that lymphovascular and perineural invasion was not significantly asso-
ciated with PD-L1 positivity. The T-stage of the tumors revealed that most tumors had T1 stage followed by T2 
stage, while N-staging revealed most specimens 39 (46.4%) had N1 stage, followed by N0, N3, and N2 stages with 
a significant correlation to PD-L1 positivity. Tumors with extranodal extension and moderate tumor-infiltrating 
lymphocytes histologically revealed PD-L1 expression in 30 (35.7%) and 59 (70.2%) with p-1.000 and p-

0.255respectively.  

Conclusions: We conclude that there is a predominance of PD-L1 positivity in HNSCC with a significant correla-
tion between PD-L1 positivity and nodal metastasis. The findings suggest that PD-L1 may have a crucial role in 
the biology and progression of disease. Consequently, these findings may lead to the development of immunother-
apeutic strategies and aid in identification of patients who may benefit from PD-L1 targeted therapies. 
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Introduction 

H 
ead and neck squamous cell carcinoma 
(HNSCC) represents one of the most preva-
lent  malignancies originating from the squa-

mous cells of the nasal cavity, lip, paranasal sinuses, 
oral cavity, pharynx, larynx, and salivary glands.1 It 
constitutes  a significant public health concern due to 
its increasing incidence, with approximately 890,000 
new cases and a mortality  rate of 450,000 annually  
worldwide as according to GLOBOCAN data.2  Ap-
proximately 90% of HNSCCs are squamous cell carci-
noma, and the limited treatment options, necessitates 
early diagnosis prompt intervention.2 

Several risk factors, including tobacco use, human 

papillomavirus infection, and low socioeconomic 
status, are established risk factors to the development 
of HNSCC.3 The increasing incidence and elevated 
mortality rates associated with this condition are of 
significant concern to healthcare professionals. Mul-
timodal treatment strategies including radiotherapy, 
chemotherapy, and surgical interventions are em-
ployed in the management of patients with HNSCC. 
However, regardless of the treatment, there is a high-
er incidence of recurrence and metastasis.4 Advances 
in the field of histopathological diagnostics have ena-
bled healthcare workers to identify biomarkers with-
in cancerous cells which may be used for initiating 
targeted therapies against cancerous cells for better 
outcomes. 

Novel therapies including immunotherapies are 
emerging techniques for modifying/modulating and 
utilizing the immune system of the human body. Pro-
grammed death ligand 1 (PD-L1) is a protein that 
interacts with the protein Programmed death 1 (PD1) 
receptors on T cells, and this interaction inhibits the 
T cells ability to eliminate cancerous cells. Immune 
checkpoint inhibitors (anticancer drugs) avoid the 
binding of PD-L1 to PD1 receptors and resume the 
defensive function of T cells against the cancerous 
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cells. Targeting PD-L1 in advanced melanoma, Hodg-
kin lymphoma, and other solid tumors has revealed a 
high success rate, and this signifies the importance of 
targeted immunotherapy in treating cancer.5 However, 
the limited number of trials investigating PD-L1 ex-
pression in HNSCC highlights an existing gap in re-
search. 

This paper aims to assess the expression of PD-L1 ex-
pression and its clinicopathological significance in 
HNSCC. This investigation aims to explore the poten-
tial of PD-L1 as a predictive biomarker for targeted 
treatment, thereby improving   patient outcomes in in-
dividuals diagnosed with HNSCC. Furthermore, this 
research is anticipated to facilitate future studies that 
may initiate immunotherapies targeting PD-L1 or de-
velop combination immunotherapies addressing addi-
tional checkpoints. 

Material and Methods  

This cross-sectional study was conducted at Rehman 
Medical Institute, Peshawar, from September 2023 to 
December 2024 , following the approval of the ethical 
review committee under ERC # 42 dated September 
06 2023.The Sample size (n=81) was calculated using 
the WHO sample size calculator, with an 8% level of 
significance and 95% power of the test, based on   re-
ported prevalence of head and neck squamous cell car-
cinoma of  16%.6 Sampling was performed  using a 
non-probability consecutive technique. Keeping a 15% 
drop out rate, a total of 93 specimens were included 
and one was excluded due to inadequacy of the speci-
men. 

The study included Patients of both genders with a 
confirmed biopsy-proven diagnosis of head and neck 
squamous cell carcinoma. Patients with suspected   
HNSCC, however with inadequate biopsy specimens 
were excluded from the study. 

A total of 92 samples were included in the research, 
and the demographic characteristics of all the patients 
were documented. Tissue blocks which were formalin 
fixed and embedded in paraffin (FFPE blocks) from 
histopathologically confirmed cases of squamous cell 
carcinoma head and neck were collected. Tissue sec-
tions of 5 micrometer thickness were prepared and 
mounted onto glass slides. These slides were subse-
quently heated at 60 °C to obtain optimum adhesion of 
the section. The staining protocol involved deparaffini-
zation using xylene, followed by rehydration via a se-
ries of alcohol solutions with decreasing concentra-
tions. This was followed by Antigen retrieval which 
was achieved via Heat Induced Antigen Retrieval 
method. Background staining was minimized by 
blocking endogenous peroxidase activity. This was 
followed by application of primary antibody i.e. Mon-
oclonal Rabbit PD-L1 Antibody Clone 28-8 by Cell 
Marque which was incubated for a period of one hour. 
Following rinsing with Phosphate Buffer Saline, the 
secondary conjugated antibody was applied to visual-
ize the color change, Diaminobenzidine substrate was 
utilized. The final steps included counterstaining with 
Hematoxylin, dehydration and mounting with a co-

verslip. Tonsillar tissue was taken as control. PD-L1 
identification was achieved by visualizing the stained 
cell membrane of tumor cells and a Combined Posi-
tive Score (CPS) was used for evaluation. Determina-
tion of the CPS score was done by the total number 
of PD-L1 staining cells divided by the total number 
of viable tumor cells multiplied by 100. A CPS of 
less than 1 was recorded as PD-L1 negative while a 
CPS of greater than 1 was considered PD-L1 posi-
tive. Specimens with a CPS greater than 1 are shown 
in Figure 2.  

The results were independently analyzed by two clas-
sified histopathologist. The initial findings by one of 
the histopathologist were recorded and then con-
firmed by a second histopathologist to reach a con-
clusion. The recorded results were based on a con-
sensus diagnosis.  The clinicopathological parameters 
of each specimen, along with PD-L1 expression were 
systematically documented on a predesigned Perfor-
ma. 

Data entry and analysis were conducted using the 
Statistical Package for the Social Sciences (SPSS) 
software, version 23. For qualitative variables, fre-
quencies and percentages were calculated.  The Fish-
er’s exact test was employed for analyzing the associ-
ation between PD-L1 and qualitative variables such 
as tumor site, lymphovascular invasion, perineural 
invasion, N-stage, T-stage, grade of tumor, extra nod-
al extension and tumor infiltrating lymphocytes.  For 
continuous variables, such as age, the distribution of 
the data was analyzed using the Shapiro-Wilk and 
Kolmogorov-Smirnov tests. In cases where the data 
did not follow a normal distribution, the median and 
interquartile range were calculated and Mann-
Whitney U-test was employed for analysis of signifi-
cance. A p-value of less than 0.05 was considered 
statistically significant. 

Results   

Among 92 participants a predominance of male was 
observed, with a male-to-female ratio of 3.8:1 and a 
median (IQR) age of 59.62 (56.85-62) years. The 
majority of the participants diagnosed with squamous 
cell carcinoma had a history of smoking, observed in 
65 (70.7%) individuals. It was concluded that the 
frequency of PD-L1 positivity was observed in 84 
(91.3%) patients. The demographic characteristics of 
patients are shown in Table I. The most common site 
of the tumor was the oral cavity in 56 (60.9%)cases, 
followed by the larynx in 28 (30.4%) cases and the 
hypopharynx in 8 (8.7%) cases (p = 0.084). Oral 
squamous cell carcinoma is shown in Fig-1. When 
analyzing lymphovascular invasion, we observed that 
84/92 (91.3%) were PD-L1 positive, of which 13 
(15.5%) had lymphovascular invasion, while 71 
(84.5%) had no lymphovascular invasion, with a p-
value of 0.230. Similarly, perineural invasion was 
present in 23(25%) of the cases and absent in 69 
(75%) of the cases, with PD-L1 positivity observed 
in 23 (27.4%) of the cases (p = 0.194). The T-stage of 
the tumors revealed that most tumors had T1, fol-
lowed by T2 stage, and the correlation with PD-L1 
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positivity was not significant (p=0.213) . N-staging of 
tumors revealed most specimens 39 (46.4%) were at 
N1 stage followed by N0, N3 and N2 stages revealing 
a significant correlation with PD-L1 expression (p 
<0.001). Tumors with extra nodal extension and mod-
erate tumor-infiltrating lymphocytes histologically 
revealed higher PD-L1 expression observed in 30 
(35.7%) and 59 (70.2%) with p-0.920 and p-0.239 
respectively. The correlation between PD-L1 expres-
sion and clinicopathological parameters is shown in 
Table II. 

Discussion 
The present cross-sectional study aimed to assess the 
immunohistochemical expression of and clinicopatho-
logical features associated with Programmed Death 
Ligand 1 in squamous cell carcinoma of the head and 
neck. We found male predominance in our study with 
73 (79.3%) males and 19 (20.7%) females with a me-

dian age of 59.62 (56.85-62) years. Similar to our re-
sults, another study revealed that the median age of 
patients diagnosed with HNSCC was 58 (35-93) 
years.7 Chauhan R et al. conducted a retrospective 
study, which concluded that males were predominant-
ly affected as compared to females with a male-to-
female ratio of 8:1.8  

Smoking is a known risk factor for HNSCC and we 
concluded in our study that smoking is a leading cause 
of HNSCC. The percentage of smokers in our study 
was 65 (70.7%). Similarly, another cross-sectional 
study revealed that smoking was a major risk factor 
for HNSCC observed in 23(62.2%) patients.9 We were 
unable to record the rate of survival and the factors 
affecting it. However, another prospective study re-
vealed that abstinence from smoking for 10 years or 
greater has survival benefits in patients with HNSCC. 
It was observed that patients with a history of smoking 
abstinence exceeding 10 years exhibited superior 
overall survival compared to current smokers, with an 
adjusted hazard ratio (aHR) of - 0.72; 95% CI, 0.56–
0.93; (p = 0.001).10 Our results revealed that the oral 
cavity was the most common site of HNSCC observed 
in 54 (64.3%) patients. A comparable locoregional 
study conducted in Rawalpindi, Pakistan, revealed 
similar results, and the oral cavity was the most com-
mon site in HNSCC as seen in 37.9% of cases.11 

We assessed the correlation of PD-L1 with various 
clinicopathological parameters and used a combined 
positive scoring (CPS) to classify the specimens as PD
-L1 positive or PD-L1 negative. Interpretation of PD-
L1 positivity was determined using the on CPS and a 
score of >1 was taken as PD-L1 positive. However, 
further categorization into specimens of CPS scores 1- 
20 or >50 was not performed. In contrast to our study, 
several trials have conducted on the subject used a 
quantitative value of CPS and its association with 
clinicopathological parameters. 12 Our results showed a 
PD-L1 positivity in  84 (91.3%) specimens, which was 
higher than that reported in an another study revealing 
a PD-L1 positivity in 59 (63.4%) speicmens.13 Our 
results were inconclusive in terms of statistical signifi-
cance when PD-L1 positivity was correlated with tu-
mor T-stage and grade and these findings were in con-
cordance with a similar study conducted by Mishra PS 
et al.13 Similarly, another cross-sectional study re-
vealed a higher PD-L1 positivity seen in 72% of  pa-
tients with HNSCC, with  no significant association  
observed with tumor grading and staging.14 

Our results revealed a higher frequency of PD-L1 pos-
itivity in specimens exhibiting a moderate degree of 
tumor-infiltrating lymphocytes seen in 59 (70.2%) as 
compared to 25 (29.8%) specimens with a mild degree 
of tumor-infiltrating lymphocytes without reaching a 
significant level. Higher PD-L1 positivity with tumor-
infiltrating lymphocytes was observed in the study 
done by Lenouvel et al.15 This may imply that the mi-
croenvironment and the tissue response of the tumor 
by infiltrating lymphocytes affects PD-L1 positivity 
and requires further research for the guidance of im-
munotherapies.  We could not record the stage of the 

Table–I: Demographic Characteristics and PD-L1 
status (n=92) 

Fig-1. Photomicrograph depicting an Oral Squa-
mous cell carcinoma, well-differentiated (H&E; 
Mag: 100x) 

 Variables  Results 

Age in years Median (IQR) 59.62 (56.85-

62) 

Gender 
n(%) 

Male 73 (79.3%) 

Females 19 (20.7%) 
Smoker 
n(%) 

Yes 65 (70.7%) 

No 27 (29.3%) 

PD-L1 positivity 
n(%) 

Yes 84 (91.3%) 

No 8 (8.7%) 

Fig-2. Image showing Positive PD-L1 Im-
munostain; CPS > 1 (IHC; Mag: 100x) 
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Parameters 

PD-L1 
positive 
(n=84) 

PD-L1 
Negative 
(n=08) 

  
p-value 

Age in years 

Median (IQR) 

59.73 

(56.58-62.16) 

59.06 

(57.17-61.06) 

0.603^ 

Age Groups <55 11(13.1%) 0 (0%) 0.589* 

≥55 73 (86.9%) 8 (100%) 

Tumor site 

n(%) 

Oral cavity 54 (64.3%) 2 (25%)   

0.063* Larynx 23 (27.4%) 5 (62.5%) 

Hypopharynx 7 (8.3%) 1 (12.5%) 

Lymphovascular invasion 

n(%) 

Yes 13 (15.5%) 0 (0.0%)   

0.595* 
No 71 (84.5%) 8 (100.0%) 

Perineural invasion 

n(%) 

Yes 23 (27.4%) 0 (0.0%)   

0.194* No 61 (72.6%) 8 (100.0%) 

N-Stage 

n(%) 

N0 22 (26.2%) 8 (100%)   

  

0.000* 

N1 39 (46.4%) 0 (0.0%) 

N2 11 (13.1%) 0 (0.0%) 

N3 12 (14.3%) 0 (0.0%) 

T-stage T1 40 (47.6%) 3 (37.5%)   

0.148* T2 28 (33.3%) 1 (12.5%) 

T3 7 (8.3%) 2 (25.0%) 

T4 9 (10.7%) 2 (25.0%) 

  

  

  

Grade of Tumor 

Well-

differentiated 

11 (13.1%) 3 (37.5%)   

  

  

0.077* 

Moderately 

differentiated 

58 (69%) 3 (37.5%) 

Poorly differen-

tiated 

15 (17.9%) 2 (25.0%) 

Extranodal extension 

n(%) 

Yes 30 (35.7%) 3 (37.5%)   

1.000* No 54 (64.3%) 5 (62.5%) 

Tumor-infiltrating lympho-

cytes 

Mild 25 (29.8%) 4 (50.0%)   

0.255* Moderate 59 (70.2%) 4 (50.0%) 

Table–II: Association of PD-L1 expression and clinicopathological parameters (n=92) 

* Fischer exact test  

^Mann-Whitney U-test 
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disease; however, a similar trial revealed a significant 
correlation of PD-L1 expression with tumor stage with 
a p-value of 0.022. 16 Our results revealed a significant 
association of the nodal status with PD-L1 positivity 
revealing most tumors having N1 status in 39 (46.4%). 
These results were favored by other studies revealing a 
significant correlation between the nodal stage of the 
tumor and PD-L1 positivity.16,17 Our study reveals that 
PD-L1 positivity and its significant correlation with the 
nodal stage of the tumor may serve as a prognostic in-
dicator for HNSCC. However, further research incor-
porating other immune markers may help predict the 
nature of the tumor.18 This approach could facilitate the 
development of targeted therapies aimed at reducing 
morbidity and mortality associated with HNSCC.   

Limitation 

A multicenter study with analysis of additional im-

 

Fig-3. PD-L1 positive cases in relation to various clinicopathological parameters 

munomarkers and prognostic evaluation of patients 
with HNSCC would have been more conclusive.  

Conclusion 

We conclude PD-L1 positivity predominance in 
HNSCC, with a significant correlation between PD-
L1 positivity and nodal metastasis. These findings 
imply that PD-L1 may have a crucial role in disease 
biology and progression. These findings may lead to 
the development of immunotherapeutic strategies and 
the identification of patients who may benefit from 
PD-L1 targeted therapies. 
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