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Abstract

Objective: The objective of this study was to determine the Immunohistochemical expression of PD- 1, PD-L1
and its association with nodal metastasis in head and neck squamous cell carcinoma. Materials and Methods: A total
of 66 cases were studied at Oral pathology/Histopathology, Armed forces Institute of Pathology (AFIP), Rawalpindi.
The tissue sampling and processing yielded the formalin fixed, paraffin wax blocks. These blocks were cut into the thin
sections (5 microns) by the microtome and then were mounted on the glass slides. This was followed by the routine H&E
staining and then IHC staining (PD-1 and PD-L1) of these tissues mounted slides. For each case a definitive histological
diagnosis was made. The two types of variables were analyzed. For qualitative variables frequencies and percentages
were calculated whereas for quantitative variables means and standard deviations were analyzed. The Chi-square
test then was applied to evaluate the significant difference and p-value of <0.05 was taken significant. Results: This
study was conducted at Histology department, Armed Forces Institute of Pathology, Rawalpindi over a period of one
year from June 2019 to June 2020. It revealed male and female patients with 66.7% (44 Cases) and 33.3% (22cases)
percentages respectively. The mean age was found to be 59.53 + 13.637 (mean + SD) and the mandible (37.9%) was
the most commonly affected site. In total of 66 cases, 48 (72.7%) cases with metastasis of lymph nodes were presented.
Out of 66 cases ,47 (71.2%) cases showed positive expression of PD-1 in the TILs seen among the primary tumor
of the specimens, whereas, 40 (60.6%) cases showed positive PD-L1 expression in tumor cells of primary tumor.In
comparison, as out of 66 cases ,48 (72.5%) cases showed lymph nodes metastasis, out of which 45 showed positive
expression for PD-1 and 25 out of those 48 cases showed positive expression for PD-L1 in metastatic lymph nodes.
The p-value turned to be significant for PD-1 IHC expression and PD-L1 IHC expression in the primary tumorand
metastatic lymph nodes. Conclusion: A significant correlation was inferred among IHC expression of PD-1 and PD-L1
with lymph nodes metastasis. Accurate evaluation, analysis and precise management with aid of IHC markers results in
initial and timely diagnosis and favorable treatment outcomes helping in the evaluation of disease course at preliminary
diagnosis on incisional biopsies.
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Introduction

The cancers of Head and Neck region are reported to
be at the sixth level in the list of commonest cancers in the
world, with commonest histological type as squamous cell
carcinoma (Wang et al., 2015). In spite of the extensive
and advanced research area, the significant mortality and
morbidity rates are seen in HNSCC (Patil et al., 2014).
The most major risk factors of OSCC include mainly
tobacco (smoked, smokeless), alcohol, poor nutrition,

high risk types of human papillomaviruses and poor oral
hygiene (Zeng et al., 2020). By immunoediting ,immune
system playa a dual part in tumor (Teixidoet al., 2018).
The innate and adaptive immune responses play major
role in constraining the tumor growth and destroying
the cancer cells in immunosurveillance. Whereas, the
tumors can also enter into an ‘escape’ phase that leads to
the characteristic immune suppression state. It is caused
by recruitment of immunosuppressive cells (Schreiberet
al., 2011). The tumor cells evade and evolve the immune
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system by manipulation of self-immunogenicity and/
or by the expression of immunosuppressive mediators,
this marks the basis of the development of advanced
immunotherapy(Al Azhar and Aisyi, 2021). The check
point controllers comprise of the cytotoxic T-lymphocyte-
associated antigen-4 (CTLA- 4), programmed cell death-1
(PD-1) and programmed cell death ligand-1 (PD-L1)
(Teixido et al., 2018).

PD-1/Cluster of differentiation 279 is on the surface of
cells as a protein that plays a significant part in immune
response regulation by down-regulation of immune system
and promotion of self-tolerance by suppression of the
T cells inflammation activity. This helps in preventing
autoimmune diseases along with preventing the immune
system from killing the cancer cells as well (Syn et al.,
2017). Increased expression of PD-1 at CD8+ T cells
indicates T-cell fatiguee.g. in cancers (Syn et al., 2017).

Programmed cell death-ligand 1 is a 40kDa type 1
transmembrane protein which plays an significant part
at suppression of adaptive immune system (Chemnitz
et al., 2004) C.When PD-L 1 binds to PD-1, a repressive
signal is transmitted which results in reduction of antigen
specific T-Cells in the lymph nodes and apoptosis of T cell
(Elmusrati et al., 2021).

In the fields of reconstructive surgery and diagnostic
accuracy, studies have showed marked development in
the subsistence rate of patients with SCC (Gorsky et al.,
2004). Failure to treat squamous cell carcinoma effectively
shows lethal results due to its recurrence and distant
metastasis. In recent advancements it is believed that the
therapeutic failure in treatment of OSCC may be related to
malfunctioning of immune system (Maruse et al., 2018).

Further studies have showed that blocking of the PD-L
1/PD-1 checkpoint is being used effectively in treating
melanoma and non-small cell lung cancer (Brahmer et
al., 2012). However, very few studies have examined
the expression and prognostic value of PD- L 1/PD-1 in
HNSCC (Lin et al., 2015). The PD-1 and PD-L 1-targeted
inhibitors show a dynamic part in cancer immunotherapy
(Hanna, 2020). The goal of this study is to further insight
and check the expression of PD-L1 in the primary tumor
cells and PD-1 in TILs and related lymph node metastasis
along with some other clinicopathological factors, which
in turn will help the clinician and oncologist in many
ways, like better delineation of treatment regimens along
with the prognosis of the disease. Also, it will help in the
correct assessment of disease course at the initial diagnosis
on incisional biopsies.

Recently the FDA has approved anti-PD - 1and anti —
PD - L1 m Abs which targets varied range of the human
cancers (Chen and Han, 2015).

Materials and Methods

EthicalApproval

IRB approval was given by the Ethical Review
Committee AFIP vialetter: MP-ORP18-6/READ-
IRB/19/645

Sample Collection
This cross-sectional study was carried out on
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the total of 66 cases of head and necksquamous
cell carcinoma collected from the department of
Histopathology, AFIP,Rawalpindi, Pakistan over a
period of one year from June 2019 to June 2020. Non
probability convenience sampling was used to achieve
the required sample size including the patients of all
ages and both genders. The freshcases of HNSCC
irrespective of the grade and differentiation diagnosed
on H&E submittedat Histopathology department were
included in the study, whereas the Specimens withthe
poorfixation, scarceandscantytissue, patients withpost-
chemoradiotherapytissuesamples and the necrotictumor
were excluded from this study. Of the selected cases,
clinical and demographic detail soft hepatients werere
corded by the histories provided with the cases. To avoid
the confounding factors,the inclusion criteria and the
exclusion criteria were followed. The H&E slides were
used to obtain hedefinitive diagnosis which was followed
by the IHC staining.

Immunohistochemicalstaining

The IHC markers were applied by using indirect
IHC technique. MonoclonalrabbitantibodytoPD-
1(CloneEP239,Catalogueno:PR196-6mIRTU;PathnSitu)
and Monoclonalrabbitantibody toPD-L1(CloneRBT-PD-
L1,Catalogueno:BSB2649;BioSB) was used by following
the standard protocol of application.The microscopic
results were also evaluated and verified by the consultant
histopathologist.

Evaluation Of IHC

The PD-1 andPD-L1positivecellsweredefinedas
Brownstainingofthe Cellmembrane/cytoplasm ofthecells
and depending upon this intensity of staining the cases
were recorded as positive and negative staining. The
controlforPD-1 wasLymphnodeandTonsil with the recorded
staining pattern as cytoplasmicand/ormembranousstaining.
The controlforPD-L1 wasLymphnode with the recorded
staining pattern ascytoplasmicandmembranousstaining.

StatisticalAnalysis

The data analysis was performed by using the data
collection proforma and compiling and analyzing the
collected data on the SPSS (version 24.0). Followed by the
calculation of frequencies and percentages of the qualitative
variables (gender, site, laterality,Differentiation,IHC
expression of PD-1 and PD-L1) and means and standard
deviations of the quantitative(age,pT,pN) variables. The
chi square test was used to compare and analyze the results
and access the significance of the difference. The p-value
<0.05 was set as the significant value.

Results

Atotal 66 cases of oral squamous cell carcinoma with
corresponding neck dissections were collected In72.7%
(48) specimens the associated lymph node metastasis was
seen. Out of 66 patients 44 (66.7%) males and 22 (33.3%)
females were included which corresponded to the male:
female ratio 2:1. The mean age distribution was 59.5
years+13.637 (range 34 to 91 years).
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Table 1. Crosstabulation of Expression of PD-1 in TILs in Tumor Proper Sections and Metastasis of Tumori n

Lymphnodes
MetastasisoftumorinLymphnodes ~ Total ~ P-Value
Seen Not Seen
ExpressionofPD-1inTILsintumorpropersections Positive 39 (81.2%) 8 (44.4%) 47 0.003*
Negative 9 (18.7%) 10 (55.5%) 19
Total 48 18 66

*SignificanceLevel(at5%, p<0.05)

Differentiated Oral Squamous Cell Carcinoma Section
(Hemi Glossectomy Specimen) (40x).

According to the histological gradin gothead and
neck squamous cell carcinoma the rewere 22 (33.3%)
well differentiated SCC cases, 28 (42.4%) moderately
differentiated SCC cases, 15 (22.7%)poorly differentiated
SCC cases whereas grade of one case couldn’t be assessed.

The maximum number of HNSCC cases were
seen inmandible (37.9%) followed by maxilla 25.8%,
buccalmu cosa 13.6%, tongue 10.6%, Palate 4.5%,
floor of the mouth 4.5% and salivary glands 3%. The
expression of PD -1 in TIL sand PD- L1lintumorcells was
evaluatedin primary tumor sections of the66specimens
andtheirexpression wasalsoseenonthe corresponding
metastatic lymphnodesin 48 specimens.

PD-1andPD Llexpressioninpropersectionsof tumor

In total of 66 cases ,47 (71.2%) cases showed positive
PD - 1 expression in TIL s seen in the primary tumor
sections of the specimens, whereas out of 66 cases 40
(60.6%) cases showed +ve PD - L1 expression in the
effected cells of primary tumor.

PD-1 and PD- L1 expressionin Corresponding Metastatic
Lymph Nodes
In total of 66 cases , 48 (72.5%) cases showed lymph

o« -

Figure 2. Expression of PD - 1 Showing Focal +ve
Membranous Staining (40x).

nodes metastasis, out of which 45 showed positive
expression for PD-1 and 25 cases showe dpositive
expression for PD-L1 in metastatic lymphnodes.

PD-l1expressioninTILs

The Chi Square test was applied and asignificant
association was seen between the PD-1 expression of
TILs in primary tumor with lymph nodes metastasis
(p=0.003) (represented in Table.1), gender (p=0.002) of

Fid

Figure 3. Expression of PD - L1 Showing Positive
Membranous Staining (40x)

Table 2. Expression of PD-L1 in Tumor Cells in Tumor Proper Sections *Metastasis of Tumor in Lymphnodes

Crosstabulation
MetastasisoftumorinLymphnodes ~ Total =~ P-value
Seen Not Seen
ExpressionofPD-L1intumorcellsintumorpropersections ~ Positive 33 (68.7%) 7 (38.9%) 40
Negative 15 (31.25%) 11 (61.1%) 26 0.027*
Total 48 18 66

*SignificanceLevel (at 5%, p<0.05)
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the patient and the pathological stage of regional lymph
nodes (p=0.0036)

Another note worthy correlation seen amongst the
expression of PD-1 in TIL sintumorpropersections and
expression of PD-1lin the associated metastatic lymph
nodes which came out with p-value of 0.003. However,
it showed insignificant results with the pathological
staging of primary tumor, age, grades of the tumor, site
and laterality of the tumor.

PD- LlexpressioninTumorcells

To assess the association of IHC expression of PD -L 1
and associated lymph nodes metastasis, the Chi Square test
was applied which showed a significant result (p=0.04)
given in the Table 2. Additionally, a significant association
was seen between PD-L1 expression in primary tumor
and pathological staging of regional lymph nodes(p=0.04)
However, it showed the insignificant results with the
pathological staging of primary tumor, age, gender, grades
of the tumor, site, laterality of the tumor and the PD-L1
expression in the metastatic lymph nodes.

It was also seen that the PD - L1 expression was lower
in the high grade invasive OSCC than that in the low grade
invasive OSCC.

Discussion

Annually the new reported cases of Oral Cancers
are about 300,000 cases and approximately, along with
OSCC as the commonest oral cancer resulting into high
morbidity and mortality rates and showing around 60%
5 year survival rate (Lenouvel et al., 2020).

For over 90% of all oral malignancies are OSCC
(Goel et al., 2020). Oral Squamous cell carcinoma is
reported to be the 6th commonest malignancy of head and
neck(Wang et al., 2015). In spite of the treatment advances
a considerable morbidity and mortality is seen in these
malignancies (Hanna, 2020; Wu et al., 2016)

This study basically focuses on the latest treatment
option for malignancies i.e., immunotherapy. This
study targets on the frequency of PD - 1 And PD - L1
expression in HNSCC and associated metastasis in lymph
nodes which in turn will direct on the prognosticators
and immunotherapy. Very rare studies have analyzed
expression and association of PD - 1 and PD - L1
expression in lymph nodes metastasis and primary SCC.
Our results would in turn help in the therapeutic decisions
and prognosis of HNSCC.

Immunotherapy aims at the normalization and
enhancement of anti-tumor immune response of body
by killing and inhibiting the cancer cells by immune
system activation. PD-1 and PD-L1 immunotherapy show
increased efficacy and increase the chance of long-term
survival.

Many types of cancers are intractable to the
conventional chemotherapy treatment. Checkpoint
immunomodulation maintains the inequity between
immune surveillance and proliferation of cancer cells
which results in tumor survival (Alsaab et al., 2017).
PD - 1 and PD - L1 inhibitors (check point blockers),
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act as a suppressing factor for the tumor through
immunomodulation and so are becoming promising
therapeutic method with minimum side effects. Recently
four inhibitors are accepted by that include PD-1, PDL-
1, and CTLA-4 inhibitors. In spite of successful results
of anti-PD1 therapy it is still used for limited types of
cancers (Pardoll, 2012)

The present study aims at the immunohistochemical
expression of PD - 1 and PD - L1 evaluation in primary
HNSCC and associated metastatic lymph nodes in the
patients already treated with conventional surgery.

Atotal of 66 cases of HNSCC with associated lymph
nodes were selected at Histopathology Department of
AFIP, Rawalpindi. Out of the 66 cases, 48 (72.7%) cases
showed metastasis in corresponding lymph nodes whereas
in a study conducted in Austria in 2018, 56.7% cases
showed lymph nodes metastasis(Schneider et al., 2018).

The mean age of patients recorded was 59.5 = 13.63
(mean + SD) with least age as 34 years and the extreme as
91 years. Whereas higher incidence of HNSCC was seen
in 40 years and above age groups in the studies conducted
in Norway, Sweden, Denmark and Finland in (Akram,
Mirza, Mirza, & Qureshi, 2013). However, some of the
previous studies that are being conducted in Pakistan and
India show the same results. Similarly, the age distribution
in our study showed that 37 out of 64 patients were of the
age below 60 years and 27 were of age above 60 years.

Among the patients 44 (66.7%) were males and
22 (33.3%) were females along with a male: female
proportion of 2 : 1, that showed a consistency with the local
and international previous studies. Whereas inconsistent
with a metanalysis carried out in 2019 in Spain showing
56% female and 44% male patients and favoring the
high PD- L1 expression in female patients.(Lenouvel et
al., 2020)

In the current study, the most common site for HNSCC
was mandible (37.9%) followed by maxilla 25.8%,
buccal mucosa 13.6%, tongue 10.6%, Palate 4.5%, floor
of the mouth 4.5% and salivary glands 3%. However in
Asia the buccal mucosa is known to be most commonly
affected area followed by the tongue(Sharma, Saxena, &
Aggarwal, 2010). which might be because of oral habits
of the local population.

According to the histological grading of HNSCC there
were 22(33.3%) well differentiated SCC cases, 28(42.4%)
moderately differentiated SCC cases, 15(22.7%) poorly
differentiated SCC cases and grade of one case couldn’t
be assessed. Which was in contrast to the study carried out
in 2020 in which 87% cases were of poorly differentiated
Squamous Cell Carcinoma (Lenouvel et al., 2020)

In this study PD - 1 and PD - L1 IHC expression was
assessed in primary tumor sections and corresponding
lymph nodes that were metastasized. In total of 66 cases,
47 (71.2%) cases showed positive expression of PD - 1
in the tumor infiltrating lymphocytes seenin theprimary
tumor sections of the specimens, whereas 40 (60.6%)
cases presented PD-1 positivity in cancer cells of primary
tumor. These results are parallel to international studies
which concluded that the PD - L1 positive cases showed
from 7% to 87% positivity (Lenouvel et al., 2020).In
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a study, PD - 1 and PD-LI targeting immunotherapy
for metastatic and also recurrent HNSCC has shown
improvement in patient survival (Ferris et al., 2018),
furthermore better overall survival rate is seen in tumors
expressing high PD-L1 levels (Cohen et al., 2019).

The PD - L1 expression is more commonly seen in the
tumors with increased number of lymphocytes, however
the p-value was insignificant. A study conducted in
2019 stated a relation among the PD-L1 overexpression
showing increased number of TILs (Khan et al., 2019).
This shows that malignant cells use the immune system
for its own advantage (Lenouvel et al., 2020).

In our study another significant association was seen
amongst PD - L1 expression in primary tumor besides
pathological staging of regional lymph nodes (p=0.04).
which was different from the study carried out in 2020
showing insignificant relation between the n stage of tumor
and PD - L1 expression (Gennen et al., 2020).

Surprisingly a lower PD - L1 expression was seen in
high-grade OSCC than that in a low-grade OSCC and
these data contradicted previous study carried out in
2017 (Hirai et al., 2017). A further investigation is though
suggested to test this hypothesis.

In this study PD - 1 positivity was seen in 39 out of 46
(84.8%) cases with lymph node metastasis. It presented a
noteworthy relation between the PD - 1 expression of TIL
s in primary tumor and lymph nodes metastasis (p=0.003).
Similarly in a study conducted in Spain PD - 1 expression
in TIL s linked significantly in corresponding primary
tumor and metastasis in lymph-nodes (p=0.0412), PD - 1
expressing lymphocytes were found in the 90% (69/77)
samples of lymph nodes (Schneider et al., 2018).

In our study another significant association was
seen among the expression of PD - 1 in TIL s in tumor
proper sections and expression of PD-1 in the associated
metastatic lymph nodes (38/46 cases were positive with
p=0.003)

In total of 66 cases, 48 cases were associated with
lymph nodes metastasis and a significant association
(p=0.027) was seen among the PD - L1 expression
and lymph nodes metastasis as 67.4% (33/48) showed
positive PD - L1 expression in primary tumor. In a study
conducted in 2019 it was concluded that high immune
histochemicalexpression of PD - L1 might be a significant
factor in prediction anti - PD - 1/PD - L1 monotherapy
efficacy (Xu et al., 2019).

Despite the fact that conventionally chemical and
radical therapies have been in use for the treatment of the
cancer, still immunotherapy is considered to be the most
effective against the cancers (Longo et al., 2019). The
most integral suppressors of cytotoxic immune reaction
considered are PD - 1 and PD - L1,and their antibody has
been approved by FDA (Force et al., 2019).

The studies conducted in 2019 concluded that high PD
- 1 expression was linked with the improved subsistence
of the breast carcinomas patients (Jiang et al., 2019) and
patients showing high PD-L1 expressions are expected
to get more benefit from the antiPD-1/PD-L1(Xu et al.,
2019).

The main limitation if this study was sample size. It
was relatively smaller for such kind of epidemiological

studies. A larger sample size could additionally increase
validation of the results of the study. The further
recommendation is to conduct the study on relatively
larger sample size. This study has paved the path for
further research in the field of immunotherapy in HNSCC.
However, the conclusions of the study sustenance more
studies to further prove the use of immune checkpoint
inhibitors in the therapy of HNSCC.

Conclusively, the vital part of checkpoint (PD-1 and
PD-L1) inhibitors in most cancers makes them to be
researched further as they act an opportunity as well as a
challenge for cancer treatment. A variety of solid cancers
show increased IHC expression of PD- 1 and PD-LI1.
Immunotherapy being a promising and advantageous
treatment seems to be an important step in the cancer
therapy. PD-1 expressing TILs and PD-L1 in primary
tumor cells of primary tumor along with corresponding
lymph nodes showed an association with the cancer
profiles.

In the relevance of PD -L1 and PD - 1 expression, the
study done provides helpful data for the new treatment
regimens as the results of our study further emphasizes
on the expression of PD -1 and PD -L1 in HNSCC and
their significant association with nodal metastasis seen.

Appropriate and accurate assessment with the
diagnosis and successful treatment with the help of these
IHC markers would lead to the early and timely diagnosis
followed by a positive treatment outcome. The expression
of PD-L1 in tumor cells and PD-1 in tumor infiltrating
lymphocytes may help the clinician and oncologist in
many ways, like better delineation of treatment regimens
along with the prognosis of the disease. Also, it will help
in the appropriate assessment of the course of disease
also at time of the initial diagnosis on incisional biopsies.
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