
100

Immunopathological evaluation of oral squamous cell 
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CLINICAL CASE

Abstract

The evaluation of the expression of programmed cell death protein (PD-L1) is an eligibility criterion for anti-PD-L1 immuno-
therapy in oral squamous cell carcinoma (OSCC). Other components of tissue microenvironment should also be evaluated. 
Here, four cases of oral squamous cells carcinoma were reported. Histopathological analysis of tumor grade and TILs and 
immunohistochemistry for CD4, CD8, and PD-L1 was done. The cases were classified according to the tissue microenviron-
ment in adaptive immune resistance, immunological ignorance, tolerance, or intrinsic induction. This analysis highlights the 
importance of understanding the immunological microenvironment that the OSCC can present for the identification of more 
effective therapeutic targets against the disease.
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Evaluación inmunopatológica de carcinomas orales de células escamosas: serie de 
casos

Resumen

La evaluación de la expresión del ligando 1 de muerte programada (PD-L1) es un criterio de elegibilidad para la inmu-
noterapia anti-PD-L1 en el carcinoma oral de células escamosas (COCE). También deben evaluarse otros componentes 
del microambiente tisular. Aquí se informaron cuatro casos de carcinoma de células escamosas orales. Se realizaron 
análisis histopatológicos del grado tumoral y TIL (infiltrado inflamatorio asociado a tumor) e inmunohistoquímica para CD4, 
CD8 y PD-L1. Los casos se clasificaron según el microambiente tisular en resistencia inmunitaria adaptativa, ignorancia 
inmunológica, tolerancia o inducción intrínseca. Este análisis destaca la importancia de comprender el microambiente 
inmunológico que puede presentar el COCE para la identificación de dianas terapéuticas más eficaces contra la enfer-
medad.
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Introduction

Oral squamous cell carcinoma (OSCC), the most 
common site of head-and-neck squamous cell carci-
noma, is clinically characterized as a persistent ulcer, 
with hardening and peripheral infiltration, which may 
or may not be associated with erythematous and/or 
leukoplastic spots. In the context of OSCC, several 
studies highlighted the importance of immune system 
evaluation in diagnosis, prognosis, and therapeutic 
approaches1-4.

The immune system plays an important role in con-
trolling tumor progression and growth, in addition to 
contributing to the effectiveness of some therapies 
through the immunogenic induction of tumor death. In 
the tumor microenvironment, there are several types of 
cells, molecules and cytokines that have important ef-
fects on this progression. These immune infiltrates are 
highly heterogeneous, not only between tumor types, 
but also between different patients with the same type 
of neoplasia2,5,6.

The programmed cell death protein (PD-1) molecule, 
a constituent of the family of regulatory molecules of 
the adaptive immune system, exerts an inhibitory effect 
on several immune cells. The main ligand of PD-1, PD-
L1, is expressed in dendritic cells, macrophages, T, B 
cells, and neoplastic cells7.

In 2016, the Food and Drug Administration approved 
two anti-PD-1 monoclonal antibodies – nivolumab and 
pembrolizumab – for the treatment of refractory and 
metastatic OSCC associated with other therapies3,8. 
Subsequently, in 2019, pembrolizumab was approved 
as monotherapy for neoplasms with combined expres-
sion of PD-L1 in tumor and immune cells ≥ 1% (com-
bined positive score [CPS])2.

Although the evaluation of the presence of the PD-L1 
inhibitory molecule in tumor cells is a predictive factor 
for the selection of patients who could benefit from 
anti-PD-1/PD-L1 immunotherapy, not all patients with 
this expression have a good response to treatment6. 
On the other hand, authors reported that even patients 
with no expression of PD-L1 on the surface of tumor 
cells benefited from nivolumab immunotherapy9. Thus, 
the analysis of the tumor microenvironment must be 
carried out comprehensively and in other contexts in 
addition to the presence of PD-L1, such as intrinsic 
genetic factors of carcinoma, type of neoplasia, and 
cellular infiltrate10.

The analysis of the interaction between carcinoma 
and tumor infiltrating lymphocytes (TILs) is also an im-
portant and necessary part to understand the 

immunogenicity of the tumor. Although challenging, the 
evaluation of the number of TILs and the profile of the 
infiltrated cells can contribute as a marker of response 
to immunotherapy6.

Considering that, this paper aims to report four 
cases of OSCC and discuss, according to Teng et al.5 
and Ock et al.6, the profile of the tissue microenviron-
ment present in the evaluated samples and, thus, 
which cases could benefit from anti-PD-1/PD-L1 
immunotherapy.

Case report

Four cases of OSCC were selected from a special-
ized stomatology service, with access to sociodemo-
graphic, clinical, and histopathological data.

Histopathological analysis and immunohistochemi-
cal analysis for PD-L1, CD4, and CD8 molecules were 
performed according to protocol described by our 
group1.

For the evaluation of the tumor microenvironment, 
malignant neoplasms were analyzed according to the 
presence of TILs and PD-L1 and, classified into four 
groups: PD-L1+/TILshigh/CD8high; PD-L1-/TILslow/CD-
8low; PD-L1+/TILslow/CD8low; and PD-L1-/TILshigh/
CD8high5,6.

Case 1

Male patient, 70  years old, white, smoker, had an 
ulcerated and painless lesion on his lower lip. In addi-
tion to the lip injury, he also had a highly invasive squa-
mous cell carcinoma in his right wrist. Incisional biopsy 
was performed and, on histopathological examination, 
moderately differentiated squamous cell carcinoma 
was observed, characterized by: the presence of tissue 
that was sometimes ulcerated or covered by stratified 
squamous epithelium, with loss of epithelial stratifica-
tion. Part of this tissue infiltrated toward the connective 
tissue, with the presence of pleomorphic cells, nuclear 
hyperchromatism, evident nucleoli, dyskeratoses, cor-
neal pearls, and atypical mitoses permeated by TILhigh 
(Fig. 1A). Immunohistochemical analysis revealed low 
frequency of CD4+ cells located predominantly in the 
tumor stroma region (Fig.  1B) and high frequency of 
CD8+ cells located predominantly around the tumor 
(Fig. 1C), and immunoexpression of PD-L1 (CPS ≥1%) 
(Fig.  1D) with membrane marking of tumor cells and 
immunostaining of membrane and cytoplasmic immune 
cells.
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Case 2

Female patient, 76 years old, white ethnicity, smok-
er, presented painless lesion in the lower left alveolar 
ridge. An incisional biopsy was performed and, on 
histopathological examination, a poorly differenti-
ated squamous cell carcinoma was observed, 
characterized by: intense pleomorphism, dyskerato-
sis, nuclear hyperchromatism, atypical mitoses, inva-
sion of underlying tissue, hemorrhagic areas, mild 
chronic inflammatory infiltrate, and TILs (Fig. 2A). Im-
munohistochemical analysis revealed the absence of 
PD-L1 expression and low frequency of CD4+ 
(Fig. 2B) and CD8+ cells (Fig. 2C), located mainly in 
the tumor stroma region and around the tumor, 
respectively.

Case 3

Male patient, 79 years old, white ethnicity, smoker, 
had an upper lip lesion. Histopathological examina-
tion revealed a moderately differentiated carcinoma 
characterized by: neoplastic epithelial tissue whose 
cells morphologically proved to be pleomorphic, mul-
tinucleated, hyper-chromatic; nests of neoplastic 
cells in the depth of the tissue exhibited formation 
of keratin pearls; in the lamina propria and reticular, 
the dense fibrous connective tissue was permeated 
by moderate inflammatory infiltrate, mainly in the 
subepithelial region and TILslow (Fig. 3A). The immu-
nohistochemical analysis revealed low frequency of 
CD4+ cells (Fig. 3B) and CD8+ cells (Fig. 3C), both 

located predominantly around the tumor, and immu-
noexpression of PD-L1 (CPS ≥1%) (Fig. 3D) with only 
membrane marking of tumor cells and immunomark-
ing both membrane and cytoplasmic of immune 
cells.

Case 4

Male patient, 87  years old, white ethnicity, smoker, 
presented lesion in the lower lip. Histopathological ex-
amination revealed a poorly differentiated carcinoma 
characterized by: fragment of mucosa sometimes coat-
ed with keratinized pavy epithelium, sometimes ulcerat-
ed; presence of nests, islands, and epithelial cells 
invading the underlying tissue with pleomorphic, hyper-
chromatic characteristics and little differentiation; sali-
vary glands with intense inflammation and hyperemia; 
intense muscular and neural invasion of undifferentiated 
cells, intense inflammatory infiltrate, and TILshigh 
(Fig.  4A). Immunohistochemical analysis revealed ab-
sence of PD-L1 expression, high frequency of CD4+ 
cells (Fig. 4B) located predominantly in the stromal re-
gion and around the tumor and high frequency of CD8+ 
cells (Fig.  4C), located predominantly in the stromal 
region.

Discussion

As the isolated evaluation of PD-L1 expression is not 
able to predict the clinical outcome, the combination 
with other indicators, such as lymphocyte diversity, in-
cluding the presence of CD4+ and CD8+ cells11, study 
and the microenvironment surrounding the tumor and 
surrounding tissue are needed to improve response in 
larger patient populations2.

The expression of PD-L1 in tumor cells can be regu-
lated by several mechanisms. In the extrinsic pathway, 
an antitumor cellular immune response is driven by NK 
and CD8+ cells, mainly inducing the production of 
IFN-γ, which induces the activation of molecular path-
ways that lead to increased expression of PD-L1 in 
these cells12. As an example, it is inferred that in Case 
1, an adaptive induction occurred due to the high pres-
ence of CD8+ cells in the tumor microenvironment that, 
through IFN-γ, induces the expression of the PD-L1 
molecule3,13. The expression of PD-L1 in tumor cells 
and immune cells supports this hypothesis. Thus, the 
microenvironment of Case 1 would be favorable to the 
indication of immunotherapy with anti-PD-L1, since the 
inhibitory pathway block, associated with the high 

A B

C D

Figure  1. Case 1. A: High density of TILs in Hematoxylin 
and Eosin stain. B: Low frequency of CD4+ cells, C: High 
frequency of CD8+ cells and D: Expression of PD-L1 in 
tumor and immune cells. Scale: 50 µm.



103

V.G. de Souza et al.  Immunopathology of oral carcinoma

infiltration of CD8+ cells, could contribute to a better 
antitumor response.

In case 4, there is an intense infiltration of TILs, 
CD4+ and CD8+ cells, in the absence of PD-L1 ex-
pression, initially suggesting tumor immunogenicity. 
Sathiyasekar et al.14 point out that the higher density 
of infiltration of mononuclear cells related to carcino-
ma is associated with greater cytotoxic activity of lym-
phocytes and with a better prognosis for OSCC 
patients. On the other hand, it was showed that, de-
spite being present, CD8+ T cells showed reduced 
cytotoxic action and low IFN-γ production in lesions 
and peripheral blood, suggesting less effectiveness in 
the immune response or in the regulatory activity in 
OSCC cases4.

In addition to the above, the assessment of the pres-
ence of regulatory T cells (Treg), which play a crucial 
role in the modulation and reduction of immune 

responses, may be important in Case 415. Thus, in 
Case 4, further analyzes could be performed to better 
characterize the lesion, including the expression of oth-
er regulatory molecules, such as cytotoxic T-lympho-
cyte-associated protein 4, T-cell immunoreceptor with 
immunoglobulins and ITIM domains, Indoleamine 
2-3-dioxigenase, TGF-β, IL-10, and the presence of 
Treg cells.

Another mechanism by which the expression of 
PD-L1 in tumor cells can be modulated is by an in-
trinsic pathway in which certain oncogenic signaling 
pathways present in the neoplastic cell lead to over-
expression of PD-L1, such as changes in the PTEN 
gene and mutations in the epidermal growth factor 
receptor16. This high expression of PD-L1 in tumor 
cells, together with other molecules and soluble in-
hibitory factors, can prevent the function of TILs and 
decrease their amount in the tumor microenviron-
ment17. This is observed, for example, in Case 3, in 
which the expression of PD-L1, in the presence of 
low infiltrates of TILs and CD8  cells, suggests an 
intrinsic induction, inhibiting the proliferation and ac-
tivation of effector cells. In this case, only PD-L1 
positivity cannot be considered a predictive factor for 
a good response to anti-PD-1/PD-L1 immunotherapy 
as a single agent.

Regarding the tumor microenvironment in Case 2, it 
was characterized as immunologically ignorant, since 
the expression of PD-L1 was absent and T CD4+, T 
CD8+, and TILs cells presented in a low frequency. For 
this microenvironment, a poor prognosis is predicted 
based on the lack of detectable immune reaction and, 
in the absence of immune infiltrate, a low response to 
immunotherapy with anti-PD1/PD-L1. Considering that, 
other immunotherapeutic approaches should be 
considered5.

A B C

Figure 2. Case 2. A: Low density of TILs in Hematoxylin and Eosin stain. B: Low frequency of CD4+ cells and C: Low 
frequency of CD8+ cells. Scale: 50 µm.

A B

C D

Figure 3. Case 3. A: Low density of TILs in Hematoxylin and 
Eosin stain. B: Low frequency of CD4+ cells, C: Low 
frequency of CD8+ cells and D: Expression of PD-L1 with 
predominance in tumor cells. Scale: 50 µm.
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Conclusions

Despite advances in the description of predictive factors 
for immunotherapy in OSCC, the immunoexpression of 
PD-L1 is the only biomarker validated so far to be de-
fined as a standard of treatment. Understanding the 
microenvironmental complex that involves malignant 
neoplasia can clarify doubts and questions about com-
binations of therapeutic approaches and, thus, improve 
the prognosis of these patients. Stratifying the tumor 
microenvironment based on the presence of PD-L1/
CD8+/TILs is probably a modest method of knowing 
the vast tumor universe, but it can be efficient in the 
eligibility for anti-PD-L1 immunotherapy.
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