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ABSTRACT 
 

Background: Most head & neck tumors are of squamous cell carcinoma type, with a high tendency for recurrence; 

Upregulation of programmed death ligand-1 (PDL-1) in some cancers associated with poor prognosis. 
Immunotherapy by using PDL-1 monoclonal antibodies to block this receptor on tumor cells is mainly used for 
metastasized, surgically unresectable, or recurrent cancers.  
Aim: To assess the immunohistochemical expression of PDL-1 in head and neck tumors by the aid of H-score, and 

its relation to clinicopathological parameters and the staining pattern.  
Methods: Thirty cases of head and neck tumors were collected randomly from March 2018 till July 2018 for 

Immunohistochemical staining of (PDL-1). The staining was assessed as either membranous or non-specific 
cytoplasmic/ membranous. Variable staining patterns were detected between normal squamous cells and tumor 
cells, besides; variable staining patterns between different areas within the tumor were also noticed. The t-test was 
performed for statistical analysis.  
Results: There was a significant statistical difference between the mean percentage of squamous cell carcinoma 

cells for the non-specific staining patterns (p=0.022) and for the calculated H- index (p=0.004) with the tumor grade. 
When comparing the H-index of stained neoplastic cells and stained normal squamous cells, a significant statistical 
difference was noticed (p-value= 0.0019).  
Conclusion: Immunohistochemical method for detection of PDL1 in head and neck squamous cell carcinoma 

shows variable results, with a significant relation between stained tumor cells and tumor grade, which can be used 
as a predictor to apply immune therapy. 
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INTRODUCTION  
 

Head and neck tumors include tumors of the nasal cavity, 
Para nasal sinuses, oral cavity, larynx, and salivary glands; 
most of the tumors are squamous cell carcinomas which 
are associated with tobacco smoking, HPV infection, and 
mechanical irritation, alcohol, and sepsis as known risk 
factors1-3.   

The multiplicity of the tumor is common, and the 
possibility of developing a second primary tumor in the area 
is high. Programmed death ligand1 (PD-L1) also known as 
CD274 is a transmembrane protein, thought to play a major 
role in suppressing the immune system during certain 
conditions as pregnancy, tissue allografts, and autoimmune 
diseases (4). Upregulation of PD-L1 in some cancers allows 
tumor cells to evade the immune system and increase its 
expression which may be associated with poor prognosis5. 
Immunotherapy by using PD-1 monoclonal antibodies (e.g., 
pembrolizumab, Nivolumab ) to block the PD-1 receptor on 
tumor cells that allows the activation of T cells against the 
tumor is mainly used for metastasized,  surgically 
unresectable, or recurrent cancers4-7.  

The aim of this pilot study is to make an assessment 
to the immunohistochemical expression of PDL-1 in head 
and neck tumors, comparing between normal cells and 
tumor cells staining patterns, trying to apply the H-score 
and to see if there is a significant association with the 
clinicopathological parameters and the staining pattern. 
 
 

MATERIALS AND METHODS 
 

A retrospective study was held in histopathology lab / Gazi- 
Al- Harriry hospital for surgical specialties- Baghdad from 
12th of march 2018 till 4th of July 2018, where thirty 
specimens of head and neck tumors were collected 
randomly, 23 of the cases were males and 7 cases were 
females, with the age range between 27 years to 90 years 
with a mean age (58.5 years). Specimens were tissues that 
had been fixed in formalin, processed, embedded in 
paraffin, and routinely stained by H&E method7. 

In order to investigate the expression of (PDL1) within 
the examined cases, these specimens were stained by 
immunohistochemical method; immunohistochemical 
materials from (Bio SB products) were used, 4 µm of 
representative tissue sections were taken from each 
paraffin block, and fixed on positively charged slides, dried 
for 24 hours at 37˚C, followed by deparaffinization and 
rehydration, finally, the cases were stained by (DAP HRP) 
immunohistochemical technique {LSAB+} according to  
manufacture instruction for immune staining as in provided 
leaflet8. 
Slides with H&E staining and IHC stain were examined by 
three pathologists. 
 

RESULTS  
 

Most of the examined cases were from the larynx (10 of 
30), followed by oral mucosa and lips, others include 
tongue, maxilla, mandible, ear, and face. Histological 
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examination revealed 25 cases with squamous cell 
carcinoma (12 well-differentiated, 11 moderately 
differentiated, and 2 poorly differentiated), 2 case of 
nasopharyngeal carcinoma, and three cases carcinoma in-
situ.  

The immunohistochemical staining for PDL-1 was 
either membranous or non-specific cytoplasmic/ 
membranous. Variable staining patterns were noticed 
between normal squamous cells and tumor cells besides 
variable staining patterns between different areas within the 
tumor were also noticed. Increase the infiltration of 
positively stained lymphocytes is noticed in 14 cases. 

The interpretation of PDL1 staining  score was 
estimated  as ( 0, 1+,2+,3+ ) where zero  indicate negative 
stain, 1+ : for cells with lower staining than the control cells, 
2+ :cells stain same intensity with control, 3+: cells stains 
more intense than control. About 100 cells in three random 
felids were examined for each score; 48 % of neoplastic 
squamous cells were negative (score 0); 27% score I, 12% 
score II, and 1.2 % score III (Fig. 1, 2); then the H- index 
calculated as in equation: 

[1 𝑥 (% 𝐶𝑒𝑙𝑙𝑠 1 +) +  2 𝑋 (% 𝐶𝑒𝑙𝑙𝑠 2 +) +  3 𝑋 (% 𝐶𝑒𝑙𝑙𝑠 3+)](10,11) 

Also, tumor cells were evaluated for membranous versus 
non-specific staining pattern; 10.5% of tumor cells show 
membranous staining pattern.  

The staining pattern for the normal squamous 
epithelium included within the biopsy also was evaluated. 
(50% score zero, 25% score I, 5% score II, and zero% for 
score III). 

The statistical analysis was performed by applying the 
T-test. There was a significant statistical difference 
between the mean percentage of tumor cells for the non-
specific staining patterns and for the calculated H- index 
(table 1) with the tumor grade (only squamous cell 
carcinoma cases included). 

A significant statistical difference was noticed (p-value 
0.0019) when comparing the H-index of stained neoplastic 
cells and stained normal squamous cells (table 1). Non-
significant statistical relationship was found between 
membranous staining patterns for neoplastic cells and 
tumor grade (table1). 

 
Table 1: Statistic analysis of PDL1 immune stain in relation to tumor grade, membranous stain and normal squamous epithelium 
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Mean percentages of stained 
neoplastic cells for squamous 
cell carcinoma according to 
grade of tumor cells 

Well differentiated 
(n=12) 

53.33± 19.23  
2.48 
 

21 8.14 
From 3.23 
to 37.07 

0.022* 
Moderately 
differentiated(n=11) 

33.18 ± 19.78 

Mean percentages of stained 
membranes for squamous cell 
carcinoma according to grade of 
tumor cells 

Well differentiated 
(n=12) 

12.5 ± 16.03 

1.41 21 5.95 
From -
20.78 to 
3.96 

0.172 
Moderately 
differentiated n=11) 

 
4.09 ± 12.0 

H- index of stained neoplastic 
cells for squamous cell 
carcinoma according to grade of 
tumor cells 

Well differentiated 
(n=12) 

1.92 ± 0.29 

3.26 21 0.17 
From 0.2 
to 0.91 

0.004* 
Moderately 
differentiated n=11) 

 
1.36 ±0.5 

H- index of stained neoplastic 
cells and normal squamous 
tissue cells 

Well differentiated 
(n=12) 

1.92 ± 0.29 

3.26 21 0.17 
From 0.2 
to 0.91 

0.004* 
Moderately 
differentiated(n=11) 

1.36 ±0.5 

* Significant 
Fig.1 immunohistochemical stain of PDL1 in squamous cell 
carcinoma; A- score I ( negative); B- score II ( weak); C- score III 
(positive non specific); C- score III (specific membranous stain ). 

 

Fig 2:  tumor cells with PDL1 expression score IV= strong positive 

 
 

DISCUSSION  
 

Tumors of the head and neck are mostly of squamous cell 
carcinoma type, an aggressive and difficult to treat type of 
tumor, with surgical and radiological therapy usually 
applied; affect about 4% of people in the USA; it affects 
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men more than women, with age range 25-70 years. The 
genetic aberrations including abnormalities in many genes2.  

Researches focused on identifying new biomarkers to 
develop more effective targeted therapies12-17. 
The higher PDL1 expression is considered a bad 
prognostic factor in many types of tumors. The 
immunohistochemical method for evaluation was first 
applied for non-small cell carcinoma of the lung and for 
melanoma; where it was helpful in making the decision to 
apply immunotherapy in positive tumors12,16-20.  
In Iraq, there was an increase in registered cases, for only 
oral squamous cell carcinoma; 1787 new cases were 
recorded from 2000 -2008, with male predominance, and 
affecting mostly the tong, lip, oropharynx, nasopharynx, the 
floor of the mouth, other areas, and larynx14,18.  

Regarding the clinical data, most of the cases were 
squamous cell carcinoma, with male predominance, and 
mean age more than 50 years, which is in agreement with 
other studies5,15. Regarding the location of the tumor; most 
cases were from the larynx (10/30) agreeing with the higher 
incidence registered by ICR, but different from OS Museedi 
(14) as tong was the most common site, which may be due 
to type of cases collected. In this study tumors from head 
and neck area collected randomly, while in the other study 
oral tumors were included only.   

The variable immunohistochemical expression for 
PDL1 was noted as cytoplasmic and membranous for both 
tumor and normal squamous cells in agreement with to 
Jacob H. Rasmussen et al21 and Tim mular et al5. 
The positive PDl1 expression (i.e. score 2+ and 3+) was 
noted in 25% of tumor cells, and negative expression 
(score zero, and1+) was noted in 75% of tumor cells similar 
to Tim mular et al5. 

There was a significant statistical difference between 
tumor grade and the mean percentage of stained tumor 
cells, also between tumor grade and H- index (p-value= 
0.022 and 0.004, respectively). This disagrees with Tim 
Mular et al5. No significant relationship found between PDl1 
expression and clinicopathological parameters; which may 
be due to the small sample size in our study and exclusion 
of other tumors (only SQ cell CA include in statistics), also, 
most of our cases were moderately differentiated.  

In the current study, statistical analysis was not 
performed with some clinicopathological parameters (e.g. 
staging) because of deficiency of related clinical data in 
patients’ reports, as the current study was retrospective. 
Also, there was a significant association between the H- 
index of neoplastic cells in comparison with the normal 
squamous tissue ( P-value 0.0019), this result is in an 
agreement with the Vassilakopoulou study (22) were pdl1 
mRNA levels were up-regulated in tumor cells in 
comparison with normal squamous cells. 
 

CONCLUSION 
 

Immunohistochemical method for detection of PDL1 in 
head and neck squamous cell carcinoma shows variable 
results, with a significant relation between stained tumor 
cells and tumor grade, which can be used as a predictor to 
apply immune therapy.  
Ethical statement: The current study was approved by 

Research Ethical Committee, College of Medicine, Ibn Sina 

University of Medical and Pharmaceutical Sciences, 
Baghdad, Iraq. 
Source of Funding: Self fund.  
Conflict of Interest: No conflict of interest 

 

REFERENCES 
 

1. Rosai, J., & Ackerman, LV. Surgical pathology. 10th edition. 
Elsevier, Edinbrugh 2011; p: (237-291). 

2. Neville, BW., Allen, CM., Damm, DD., & Chi, AC. Oral and 
Maxillofacial Pathology.  4th  edition. Elsevier, St. Louis, 
Missouri 2016; p: (374-385).  

3. Wenig, BM., & Richardson, M. Nasal Cavity, Paranasal 
Sinuses, and Nasopharynx. In: Modern surgical pathology. 2nd 
edition, Saunders, Philadelphia 2009; p (145-212) 

4. Chan, A., & Enwere, E. PDL1 22C3. PathologyOutlines.com 
website. 
http://www.pathologyoutlines.com/topic/stainsPDL1.html. 
Accessed May 18th, 2020. 

5. Müller, T., Braun, M., Dietrich, D., Aktekin, S., Höft, S., 
Kristiansen, G., et al.  PD-L1: a novel prognostic biomarker in 
head and neck squamous cell carcinoma. Oncotarget, 2017; 
8(32): 52889-52900 . Doi: 10.18632/oncotarget.17547. 

6. American Cancer Society [Internet]. Atlanta: American 
Cancer Society Inc.; c2018. Immune checkpoint inhibitors to 
treat cancer; [updated 2017 May 1; cited 2018 Aug 14]; 
[about 4 screens]. Available from URL: 
https://www.cancer.org/treatment/treatments-and-side-
effects/treatment-types/immunotherapy/immune-checkpoint-
inhibitors.html 

7. Muro, K., Bang, Y., Shankaran, V., Geva, R., Catenacci, 
DVT., Gupta,S., et al. A phase 1b study of pembrolizumab 
(Pembro; MK-3475) in patients (Pts) with advanced gastric 
cancer. Presented at: ESMO 2014 Congress; September 26-
30, 2014; Madrid, Spain. LBA15. 

8. Bancroft, JD., & Steven, A. Theory and Practical of 
Histological Technique. 2nd ed. Churchill Livingstone, London 
(1982), 111: 189-190. https://laboratoryinfo.com/hematoxylin-
and-eosin-staining/ 

9. U.S. Department of Health and Human Services: Centers for 
Disease Control and Prevention. Guidelines for Safe Work 
Practices in Human and Animal Medical Diagnostic 
Laboratories. Supplement / Vol.61, January 6, 2012. 

10. Hirsch, FR., Varella-Garcia, M., Bunn, PAJr., Di Maria, MV., 
Veve, R., Bremmes, RM., et al. Epidermal growth factor 
receptor in non-small-cell lung carcinomas: Correlation 
between gene copy number and protein expression and 
impact on prognosis. Journal of Clinical Oncology, 2003; 21: 
3798-3807. doi: 10.1200/JCO.2003.11.069. 

11. John, T., Liu, G., & Tsao, M-S. Overview of molecular testing 
in non-small-cell lung cancer: Mutational analysis, gene copy 
number, protein expression and other biomarkers of EGFR 
for the prediction of response to tyrosine kinase inhibitors. 
Oncogene. 2009; 28:S14-S23. 

12. Vigliar, E.,  Malapelle, U., Bono, F., Fusco, N., Cortinovis, D., 
Valtorta, E., et al. The Reproducibility of the 
Immunohistochemical PDL1 testing in non-small cell lung 
cancer: A multicentric Italian Experience. BioMed Research 
International, 2019; 2019: 6832909. 
doi: 10.1155/2019/6832909. 

13. Siegel, RL., Miller, KD., & Jemal, A. Cancer Statistics, 2017. 
CA: A Cancer Journal for Clinicians, 2017; 67(1):7-30. 
doi.org/10.3322/caac.21387. 

14. Museedi, OS., & Younis, WH. Oral cancer trends in Iraq from 
2000 to 2008. The Saudi Journal for Dental Research, 2014; 
5(1): 41-47. DOI: 10.1016/j.ksujds.2013.08.001 

15. Lyford-Pike, S., Peng, S., Young, GD., Taube, JM., Westra 
WH., et al., Evidence for a role of the PD-1:PD-L1 pathway in 
immune resistance of HPV-associated head and neck 

http://www.pathologyoutlines.com/topic/stainsPDL1.html
https://dx.doi.org/10.18632%2Foncotarget.17547
https://www.cancer.org/treatment/treatments-and-side-effects/treatment-types/immunotherapy/immune-checkpoint-inhibitors.html
https://www.cancer.org/treatment/treatments-and-side-effects/treatment-types/immunotherapy/immune-checkpoint-inhibitors.html
https://www.cancer.org/treatment/treatments-and-side-effects/treatment-types/immunotherapy/immune-checkpoint-inhibitors.html
https://laboratoryinfo.com/hematoxylin-and-eosin-staining/
https://laboratoryinfo.com/hematoxylin-and-eosin-staining/
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Clin+Oncol+21%3A3798-3807%2C+2003
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Clin+Oncol+21%3A3798-3807%2C+2003
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oncogene+28%3AS14-S23%2C+2009
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6487144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6487144/
https://doi.org/10.3322/caac.21387
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.ksujds.2013.08.001?_sg%5B0%5D=SwSIa-ogl7-K61FAh_NC8UROv5qnrAkx5y_y7Xur9LH-u1lIZHBWz8MmSlxlNgMc2ZcnGZpFZzT-QG64e1BeqBnkjQ.mGFPht2zrUH5ukvwyHgo30ZfQ2suFMxD_LRYKQDQpYbeVSEw82Q9t8V-ML9cCT1ivZYT17uvO8dglaLc45Fh5Q
https://pubmed.ncbi.nlm.nih.gov/?term=Lyford-Pike+S&cauthor_id=23288508
https://pubmed.ncbi.nlm.nih.gov/?term=Peng+S&cauthor_id=23288508
https://pubmed.ncbi.nlm.nih.gov/?term=Young+GD&cauthor_id=23288508
https://pubmed.ncbi.nlm.nih.gov/?term=Taube+JM&cauthor_id=23288508
https://pubmed.ncbi.nlm.nih.gov/?term=Westra+WH&cauthor_id=23288508


Rand M Anwer, Sinan B. Alrifai, Saba A. Abdul Kareem 

 

 

P J M H S  Vol. 14, NO. 3, JUL – SEP  2020   1156 

squamous cell carcinoma. Cancer Research, 2013; 73(6): 
1733-1741. DOI: 10.1158/0008-5472.CAN-12-2384 

16. Kim,H., & Chung, J. Testing PDL1 in non-small cell lung 
cancer: past, present, and future. Journal of Pathology and 
Translational Medicine. 2019; 53(4): 199–206. 
doi: 10.4132/jptm.2019.04.24 

17. Solomon, B., Young, RJ., & Rischin, D. Head and neck 
squamous cell carcinoma: Genomics and emerging 
biomarkers for immunomodulatory cancer treatments. 
Pubmed.gov, Seminars in Cancer Biology, 2018; 52(Pt2): 
228-240. doi: 10.1016/j.semcancer.2018.01.008.  

18. Iraqi Cancer Board/ Iraqi Cancer Registry Center. Iraqi 
Cancer Registry 2012. Republic of Iraq/ Ministry of Health- 
Baghdad, 2015. Available at:  
http://bccru.uobaghdad.edu.iq/wp-
content/uploads/sites/41/uploads/My%20Files/PDF/2012Iraqi
%20cancer_Arabic.pdf 

19. Alsahafi, E., Begg, K., Amelio, I., Raulf, N., Lucarelli, 
P., Sauter, T., et al. Clinical update on head and neck cancer: 
molecular biology and ongoing challenges; Pubmed.gov, Cell 

Death Diseases. 2019; 10(8): 540-557. doi: 10.1038/s41419-
019-1769-9. 

20. Velcheti, V., Patwardhan, PD., Liu, FX., Chen, X., Cao, X., & 
Burke, TH. Real- world PDL1 testing and distribution of PDL1 
tumor expression by immunohistochemistry assay type 
among patients with metastatic non-small cell lung cancer in 
the united states. PLoS One, 2018; 13(11): e0206370. 
doi: 10.1371/journal.pone.0206370. 

21. Rasmussen, JH., Lelkaitis, G., Håkansson, K., Vogelius, IR., 
Johannesen, HH., Fischer, BM., et al. Intratumor 
heterogeneity of PD-L1 expression in head and neck 
squamous cell carcinoma. British Journal of Cancer, 2019; 
120: 1003–1006.  

22. Vassilakopoulou M, Avgeris M, Vamsidhar V, Kotoula V, 
Rampias T, Chatzopoulos K, et al. Evaluation of PDL1 
expression and associated tumor – infiltrating lymphocytes in 
laryngeal squamous cell carcinoma. Clinical cancer 
Research, 2016; 22(3), 704-713. 

 

 

https://doi.org/10.1158/0008-5472.can-12-2384
https://dx.doi.org/10.4132%2Fjptm.2019.04.24
https://www.ncbi.nlm.nih.gov/pubmed/?term=Young%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=29355614
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rischin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29355614
https://www.ncbi.nlm.nih.gov/pubmed/29355614
http://bccru.uobaghdad.edu.iq/wp-content/uploads/sites/41/uploads/My%20Files/PDF/2012Iraqi%20cancer_Arabic.pdf
http://bccru.uobaghdad.edu.iq/wp-content/uploads/sites/41/uploads/My%20Files/PDF/2012Iraqi%20cancer_Arabic.pdf
http://bccru.uobaghdad.edu.iq/wp-content/uploads/sites/41/uploads/My%20Files/PDF/2012Iraqi%20cancer_Arabic.pdf
https://www.ncbi.nlm.nih.gov/pubmed/31308358
https://www.ncbi.nlm.nih.gov/pubmed/31308358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6224125/
https://dx.doi.org/10.1371%2Fjournal.pone.0206370
https://www.nature.com/bjc

