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Squamous cell carcinoma (SCC) of the oral cavity can grow quickly and the response
to therapy in each patient is different. The immune system plays a major role in the development
of cancer cells, especially in SCC of the oral cavity. Natural killer cells (NK cells) play a major
role in both innate immunity and adaptive immunity. To evaluation CD56 expression on NK
cells and the correlation with clinical outcomes in oral squamous cell carcinoma. We collect
the literature from Journal, Pubmed, Web of Science, Scopus, Crossref, and Google Scholar.
CD56 expression was examined by immunohistochemical staining in cancer tissue. On each
slide, the number of positive stained cells was read on 5 high power fields (HPF) 400x, then
the number of cells stained on each HPF was added up and section 5. Cells with positive CD56
showed brown staining in the intracytoplasm regardless of the intensity of the staining. High
CD56 expression was associated with good overall survival (OS) (HR 0.27; 95%CI 0.12-0.60;
p=0.001), good progression-free survival (PFS). (HR 0.35; 95%CI 0.17-0.74; p=0.005), and good
distant metastasis-free survival (DMFS) (HR 0.27; 95%CI 0.13-0.55; p=0.0004) in head and
neck SCC. Other study in oropharyngeal SCC, that high CD56 expression had good OS (HR
0.32; 95%CI 0.10-0.96; p=0.04). The meta-analysis study showed that the CD56 marker on NK
cell was a good prognostic marker for OS in head and neck SCC (HR 0.19, 95%CI 0.11-0.35,
Pp<0.00001). NK cells with CD56 expression will increase cytotoxic function. The presence of
CD56 can increase infiltration into tumor tissue. Based on these data, CD56 on NK cells can
be used as an indicator of cancer prognosis in patients with SCC of the oral cavity. Apart from
that, it can be used as an immunotherapy target which functions to restore the immune response
against cancer cells.
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Squamous cell carcinoma (SCC) of the
oral cavity is a problem in the world, especially
in developing countries. More than 90% of the
histopathological types of oral cavity cancer found
are SCC.! This cancer can grow quickly and the
response to therapy in each patient is different.
This will have an impact on the prognosis of SCC
patients.

Oral cavity cancer is one of the head
and neck cancers. In the United States in 2014
there were 54,000 new cases of head and neck
cancer, with an incidence of 15 per 100,000 people
with deaths reaching 12,000 people.? Based on
GLOBOCAN 2018, the most common head
and neck cancer based on location is oral cavity
cancer with an incidence of oral cavity cancer of
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2% (354,864 cases) with mortality reaching 1.9%
(177,384 cases).?

In 2018, the incidence of oral cavity
cancer in men was 0.66% (246,420 cases) and in
women it was 0.26% (108,444 cases). The death
rate in men is 0.32% (119,693 cases) and in women
is 0.14% (57,691 cases).? Oral cavity cancer occurs
more often in men after the 5th decade of life.!

The formation of head and neck SCC
is caused by various genetic events that cause
the inactivation of tumor suppressor genes or
the activation of protooncogenes. Molecular
techniques are able to identify genetic and
epigenetic changes in premalignant and invasive
lesions, thereby describing the hypothetical
carcinogenic progression of oral cavity cancers.*

Malignant cells have mechanisms to
evade immune-mediated destruction, not only by
evading the immune system but also by directly
inhibiting antitumor immune defenses. Patients
with head and neck SCC show reduced blood
concentrations of CD3+, CD4+, and CD8+ T
cells, which may persist even years after curative
surgery.” Many mechanisms for immune system
evasion have been proposed, including avoidance
of immune recognition and elimination caused by
tumor factors, disruption of T lymphocyte activity,
immunosuppressive cell activity, and cytokines that
mediate local and systemic effects.*

Further research into the development
of cancer relates to changes in genetics and the
microenvironment. The microenvironment or more
commonly referred to as tumor stroma is needed to
provide nutrition and to eliminate waste products,
which consists of connective tissue, blood vessels,
innate immune cells, and adaptive immune cells.®

The immune system plays a major role in
the development of cancer cells, especially in SCC
of the oral cavity, which is a type of immunogenic
cancer that has a mechanism to evade the immune
system. Immunological markers may indicate a
superior prognosis compared to cancer staging
systems.’

Innate immune cells consist of
macrophages, dendritic cells, granulocytes, natural
killer cells (NK cells), and mast cells. NK cell
function in innate immunity and adaptive immunity
by secreting cytokines or through direct interaction
with dendritic cells. NK cell is an important
component in the initial defense against tumor
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cells, so they can be used as a prognostic marker
in SCC of the oral cavity.>” Membrane protein
expression is used to differentiate cells in the
immune system and cluster of differentiation (CD)
is the nomenclature for cell surface molecules.®

Besides that, effect of cetuximab is
enhanced by binding to Fca receptors on NK cells,
so it can induce antibody-dependent cell-mediated
cytotoxicity (ADCC). NK cell can be evaluated by
looking at the expression of a marker on the cell
surface, namely CD56, which is a marker for the
specific phenotype of NK cell.”*!'® Based on it,
CD56 expression on NK cells can be a marker to
evaluation the clinical outcomes of oral SCC.
Role CD56 and NK Cell

NK cell is usefull as an initial defense
against pathogens, cell damage, and destroying
cells. NK cell has a cytotoxic function that
resembles the CD8 cytotoxic cells circulating in
the blood and lymphoid tissues. NK cell originates
from common lymphoid progenitors (Figure 1).
Lymphoid progenitors are also precursors for T
cells, B cells, and innate lymphoid cells.?

NK cell (Figure 2) can work directly
to kill infected cells and can also produce IFN-a
(interferon gamma) due to the presence of IL-
12 (interleukin 12) from macrophages, thus
activating macrophages to destroy cells that have
been phagocytosed.!! NK cells, which are the
innate immune system, can activate the adaptive
immunity system (ADCC) by binding CD16 on NK
cells with Fc in Immunoglobulin (Ig) G. This will
produce lytic granules which will destroy target
cells."?

CD56 examination 1is an
immunohistochemical examination method that
uses mouse CD56 antibodies; Clone 123C3
(ScyTek A00121-IFU-IVD), which is stained
on the surface of NK cell in cancer tissue. This
antibody identifies two proteins (185kDa and
145kDa), as two isoforms of neural cell adhesion
molecule (NCAM/CD56)."* On each slide, the
number of positive stained cells was read on 5 high
power fields (HPF) 400x, then the number of cells
stained on each HPF was added up and section
5.614 Cells with positive CD56 (Figure 3) showed
brown staining in the intracytoplasm regardless of
the intensity of the staining.®'*!4

A study conducted by Stangl showed that
high CD56 expression was associated with good
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Fig. 1. Hematopoiesis. (Cited from: Abbas AK, Lichtman AH, Pillai S. Cells and Tissues of the Immune System.
In: Abbas AK, Lichtman AH, Pillai S, ed. Cellular and Molecular Immunology, 9th Edition. Elsevier; 2018.
p.13-37.)
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overall survival (OS) (HR 0.27; 95%CI 0.12-0.60;
p=0.001), good progression-free survival (PFS).
(HR 0.35; 95%CI 0.17-0.74; p=0.005), and good
distant metastasis-free survival (DMFS) (HR 0.27;
95%CI 0.13-0.55; p=0.0004) in head and neck
SCC.»

Wagner’s study also showed similar
results in oropharyngeal SCC, that high CD56
expression had good OS (HR 0.32; 95%CI 0.10-
0.96; p=0.04). This study also shows that the
presence of CD56 expression in tumor and stromal
tissue has better survival, while the prognosis is
poor if there is no CD56 expression.'

A meta-analysis study conducted by
Bisheshar showed that the CD56 marker on NK
cell was a good prognostic marker for OS in

Yirus-infected
cell

Nl

o IL-12]

Macrophage with
phagocytosed
microbes

IRAWAN, Biomed. & Pharmacol. J, Vol. 16(4), 2135-2141 (2023)

head and neck SCC (HR 0.19, 95%CI 0.11-0.35,
p<0.00001).”

Other study got relationship CD56
with human papillomavirus (HPV) infection at
oropharyngeal SCC. NK cell can be a defense
to HPV related oral SCC. CD56 cell found
higher at HPV-positive in tumor and stomal
compared to HPV-negative. The percentage of
CD56 staining per HPF of HPV-positive were
significant higher compare to HPV-negative, such
as 74% vs. 45% in tumor (p=0.004), 62% vs.
34% in stroma (p=0.004), and 82% vs. 57% in
both compartements (p=0.007). This study found
that HPV-positive were better survival than HPV
negative patients (p<0.001)."
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Fig. 2. NK cells function. (Cited from: Abbas AK, Lichtman AH, Pillai S. Innate Immunity. In: Abbas AK,
Lichtman AH, Pillai S, ed. Cellular and Molecular Immunology, 9th Edition. Elsevier; 2018. p.57-95.)!
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CD56 cells are also fewer found in tonsil
cancers, so it could be a mechanism for escaping
from the immune system. Meanwhile, HPV-
positive tumors are more common in tonsil cancer
and can attract immune cells to increase CD56
cells. The corelation of HPV16 infection and cancer
was strongest in tonsil (OR 15.1), intermediate in
oropharynx (OR 4.3), and weakest in oral (OR 2.0)
and larynx (OR 2.0).'6

A study was found interesting risk factors
that significant related of alcohol and smoking

Fig. 3. Positive CD56 staining. (Cited from: ScyTek.
CD56; Clone 123C3 - A00121-IFU-IVD. Instr Use.
Published online 2013:1-2.)"13
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to CD56 cells. Patients with more alcohol intake
get lower CD4 cells in tumor (62% vs. 36%,
p=0.009), stroma (67% vs. 47%, p=0.039), and
in both compartements (48% vs. 28%, p=0.03).
Smoker patients also get lower CD4 cells in stroma
compared with non smoker patients (64% vs. 36%,
p=0.01)."

The presence of specific prognostic
markers is necessary to evaluate the treatment of
head and neck SCC. NK cell originates from the
innate immune system, but also perform functions
in the adaptive immune system. The immune
system influences tumor growth and control.

NK cell can be a biomarkers, because
the ability to lyse tumor cells that lack major
histocompatibility complex (MHC) class 1. The
presence of high CD56 markers on NK cell is
associated with better OS, due to the response
to killing cancer cells by the cells. NK can be
done directly without the need for sensitization.
Apart from these markers, NK cell can activate
Fca receptors to bind to IgG, thereby activating
antibody-dependent cell-mediated cytotoxicity
(ADCC).’

NK cell has surface receptors that play a
role in triggering cytotoxic functions, namely killer
activation receptor (KAR) and killer inhibitory
receptor (KIR). These two receptors have opposite
signaling functions. These NK cell can recognize
between normal cells and abnormal cells based
on class 1 MHC molecules. In normal cells, KIR
activation occurs to prevent cell lysis due to NK
cell activation. In cancer cells, class 1 MHC is
damaged, resulting in disruption of the signal to
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Fig. 4. Types of NK Cells. (Cited from: Poznanski SM, Ashkar AA. What Defines NK Cell Functional Fate:
Phenotype or Metabolism? Front Immunol. 2019;10:1414.)'
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activate NK cell.'” In addition, NK cell plays a role
in modulating other immune cells and play arole in
eliminating tumor cells. Human NK cell is broadly
divided into three (Figure 4), namely regulatory
NK cell CD56it CD16" for greater cytokine
production, cytotoxic NK cell CD56%™ CD16" for
greater cytotoxic anti-tumor/anti-virus functions,
and memory NK cell CD56&" or CD56%™ and
CD16" or CD16.1°

In blood, spleen, and lung, most NK
cells are characterized by low expression of CD56
(CD56%Mm) and high CD16 (CD16), whereas NK
cells present in non-reactive lymph nodes, tonsil,
gut, and peripheral tissues express CD16 (CD16°)
poorly and are positive for CD56 (CD56iht) 1820
CD56NK cells are less cytolytic and produce
large amounts of cytokines interferon-a, and are
considered to be immunoregulatory, whereas
CD56%m NK cells have high cytotoxic activity.!*

Immunohistochemical staining was not
able differentiate CD56 dim and bright, so there are
immunofluorescence staining to evaluation CD56
with granular Granzyme B (GZMB). GZMB was
a marker of cytotoxic activity of NK cells. If the
NK cells were lower GZMB, it can be categorized
as regulatory NK cells. An increase in cytotoxic
lymphocytes and tumor-infiltrating NK cells will
improve the prognosis of cancer patients.'**'

In conditions where there is no activation
signal, NK cell will be silent, while in inflammatory
conditions, cytotoxic NK cell will be active
by increasing proliferation, synthesis of pro-
inflammatory cytokines and strong cytotoxicity.
NK cells with CD56 expression will increase
cytotoxic function and increase IFN-a production,
especially CD56srertright and CD56% which are less
toxic. In hypoxic conditions it can suppress the
function of cytotoxic NK cells.'°

CONCLUSION

The presence of CD56 on NK cells can
increase infiltration into tumor tissue thereby
improving good clinical outcomes. The correlation
of OS and high NK cell counts suggests the
hypothesis that the innate immune system also
plays a role in the clinical outcomes of head and
neck SCC patients."

NK cells can promote target cell death by
increasing tumor necrosis factor and death receptor/
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ligand interactions or by exocytosis of perforin
and granzymes with granules. The presence of
cytotoxic lymphocytes and tumor-filtrating NK
cells correlates with an improved prognosis of
cancer patients. Therefore, it can be concluded that
the cells with CD56 found are cytotoxic NK cells.'

NK cell is capable of performing a very
diverse set of functions, ranging from anti-tumor
and anti-viral cytotoxic effector functions, to
regulatory roles in controlling inflammatory
immune responses and promoting tissue growth. '

Based on these data, CD56 on NK cells
can be used as an indicator of cancer prognosis in
patients with SCC of the oral cavity. Apart from
that, it can be used as an immunotherapy target
which functions to restore the immune response
against cancer cells.
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