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Summary

Introduction: Oral Squamous Cell Carcinoma (OSCC) is with 90% the most common type
of malignant lesion that can be found within the oral cavity. Its aetiology is based on the
combination of both environmental and genetic factors. The early diagnosis within the
dental clinicis essential for the treatment outcome. Nowadays there are available a wide
variety of treatment approaches including gene therapy. Gene therapy is a recent
approach, based on the concept of correcting or replacing a malfunctioning gene

without damage to surrounding tissue.

Objectives: The main objective is to analyse the effectiveness of gene therapy in the

treatment of oral squamous cell carcinoma in comparison to other treatment options.

Methodology: For the literature search electronic databases, relevant publications,
abstracts, and books were accessed. The databases considered, included Medline,

PubMed, Academic Search Ultimate and Google Scholar.

Results and Discussion: All the treatment approaches including chemotherapy,
radiotherapy, surgery, immunotherapy, photodynamic therapy, COX-2 inhibition and
gene therapy have their advantages and disadvantages. Their use depends on the stage

of the disease as well as the individual characteristics of the patient.

Conclusion: Gene therapy is a suitable treatment approach for OSCC, especially for more
advanced stages of OSCC. It needs to be considered that the most effective treatment

outcomes can be found in combination with other treatment approaches.



Resumen

Introduccidn: El carcinoma oral de células escamosas (COCE) es con 90%, el tipo de
lesidon maligna mds comun que se puede encontrar dentro de la cavidad oral. Su etiologia
se basa en la combinacion de factores ambientales y genéticos. El diagndstico precoz
dentro de la clinica dental es fundamental para el resultado del tratamiento. Hoy en dia
existe una amplia variedad de enfoques de tratamiento, incluida la terapia genética . La
terapia genética es un enfoque reciente, basado en el concepto de corregir o reemplazar

un gen que funciona mal sin dafar el tejido circundante.

Objetivos: El objetivo principal es analizar la efectividad de la terapia genética en el

tratamiento del COCE en comparacién con otras opciones de tratamiento.

Metodologia: Para la busqueda de literatura se accedié a bases de datos electrénicas,
publicaciones relevantes, resimenes y libros. Las bases de datos consideradas

incluyeron Medline, PubMed, Academic Search Ultimate y Google Scholar.

Resultados y discusion: Todos los enfoques de tratamiento, incluyendo quimioterapia,
radioterapia, cirugia, inmunoterapia, inhibicién fotodinamica, inhibicién de COX-2 y
terapia genética, tienen sus ventajas y desventajas. Su uso depende de la etapa de la

enfermedad y de las caracteristicas individuales del paciente.

Conclusion: La terapia genética es un tratamiento adecuado para COCE, especialmente
para estadios mas avanzados. Debe tenerse en cuenta que los resultados de tratamiento

mas eficaces se pueden encontrar en combinacién con otros enfoques de tratamiento.
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1. Introduction

Oral squamous cell carcinoma (OSCC) is a type of malignant lesion located in the oral cavity. It
can be stated that OSCC is with 90%, the most common malignancy found in the oral cavity.
At the same time, it is the 6" most frequent cancer in the whole world and 500.000 new cases

can be identified each year (1).

This disease can be frequently found in the dental practice, therefore dental practitioners and
medical doctors should have a sufficient knowledge of this disease in order to make an early
diagnosis, including a proper screening and proceed with the most suitable treatment.
Considering that, the main notions about OSCC’s aetiology, pathology, diagnosis, and
treatment options are going to be explained in order to review the main characteristics of this

disease (1).

1.1. The disease

1.1.1. Aetiology

The aetiology of the disease can be explained thanks to a combination of different factors,

including environmental and genetic factors.

With respect to environmental factors related to the lifestyle, two factors have shown to have

a huge impact on OSCC. Hereby smoking and drinking of alcohol, have been stated to be the

most important risk factors (2).

According to recent studies, cigarettes consist of more than 60 chemical carcinogens, such as
polycyclic aromatic hydrocarbons, aromatic amines, aldehydes and volatile organic

hydrocarbons, and metals (3). These can lead to side effects as for example mucosal alteration,



discoloration and edema of the skin (2). Also, the chewing of betel nuts and gutka, commonly

practiced in South Asia is explained to have an impact on this disease (4).

Alcohol has been suggested to affect the metabolism of cells and hereby easing the entrance
of carcinogens into the cells. However, it also must be considered that often alcohol and
tobacco are consumed in combination, making it complicated to determine their individual

effect as a risk factor (4).

Moreover, recent experiments suggest the effect of biological factors, including the role of
viruses as a risk factor. Hereby especially the Human Papillomavirus (HPV) and Herpes
Simplex virus need to be considered. Infections of both viruses are mainly sexually
transmitted. The serotype HPV-16 serotype is most commonly related to OSCC, while other
serotypes including HPV-18, HPV-31 and HPV-33 can also be involved. The presence of oral
sores caused by the Herpes simplex virus is a possible precancerous stage in the development

of 0SCC(4).

Another biological factor that could be involved in the origin of the disease are candida
infections within the oral cavity. They have been recognized to produce an increased amount
of dysplasia and malignant transformation in the tissue present. However, this association has

mainly been investigated in animals and there exists not sufficient research in humans (4).

Furthermore, a link has been made between a diet rich in vegetables and fruits and a
decreased risk of developing OSCC (4). Hereby, a diet based on the consumption of high
amounts of carotenoids, vitamin A and C, folic acid and antioxidants present in fruits and

vegetables, could be protective and result in a preventative effect against OSCC (5).



However, there are not only environmental factors increasing the risk of being affected by

OSCC but also genetic factors.

It has been reported that 10% of all OSCCs have been linked to a genetic susceptibility, with a
high occurrence within certain families and ethnic groups. An example hereby is the Ashkenazi
group in Israel with a twice as high occurrence rate in comparison to the general Jewish
population (4). A possible correlation can be made due to endogamy caused by interbreeding
within the same racial community, and hereby giving on defective gene sequences to the

following generations (6).

Apart from this, it seems that gender plays a role as a risk factor. It has been identified that
OSCC is more often found in males in comparison to females with a ratio of 2:1. Moreover the
mean age of diagnosis with OSCC lies at 62.3 years. Hereby females (67 years) are diagnosed

in average at an older age than males (59.9 years) (7).

Finally, oral squamous cell carcinoma has also been linked to specific genetic disorders

including Fanconi anaemia (FA) and Dyskeratosis congenita (DC) (8).

FA is a is a rare but serious blood disease resulting in an impaired response to repair DNA
damage. It is considered a bone marrow failure syndrome (mainly autosomal recessive) and
patients show clinical signs of skin, skeletal, genitourinary, gastrointestinal, cardiac as well as
neurological anomalies. FA is commonly diagnosed in young patients and is associated with
an increasing loss of all bone marrow production of different hematopoietic cells, including
red blood cells, white blood cells, and platelets. These individuals have an increased risk of
developing a cancer in the bone marrow called acute myeloid leukaemia (AML), or tumours

of the head, neck, skin, gastrointestinal system, or genital tract. As it has been mentioned



before, people affected by this disease, have an 800 times higher risk of being affected by

head and neck oral squamous cell carcinoma (HNSCC) (8, 9).

DC is also a rare disease that encounters a bone marrow failure syndrome (X-linked or
autosomal). Clinical signs include abnormal skin pigmentation, nail dystrophy and leucoplakia
of the mucosa. Moreover, abnormalities in other locations as in the oral cavity,
gastrointestinal tract, neurological system and lungs can be identified. DC is also most often
diagnosed at a young age, and although the main cause of mortality in these patients is related
to bone marrow failure, other causes such as the formation of malignant tumours and the
development of pulmonary diseases could be involved. People affected by this disease have a

1100 higher risk of being diagnosed with HNSCC (8,9).

HNSCC is a classification of cancer which can include several different locations, including the
pharynx, larynx, nasal cavity, middle ear, salivary and thyroid gland, soft tissue and bone in
that area, as well as the oral cavity. Herby it can be stated that the most frequent locations
(90%) where HNSCC can be found, include the oral cavity and larynx. Therefore, patients
affected by FA and DC have an increased risk for squamous cell carcinoma in the head and

neck area, with specific increased occurrence in the oral cavity (OSCC) (10).



1.1.2. Pathology and symptoms

Definition and Classification of Neoplasm

A neoplasm can be defined as an accumulation of abnormal tissue which is produced by a
rapid and uncontrolled cell division without the presence of regular programmed cell death
(apoptosis). Hereby the neoplasms can be classified into two different groups, the benign and

the malignant neoplasm (11).

The benign neoplasm is described as a tumoral growth, which has the ability to increase in

size, without advancing to surrounding tissues or organs (11).

The malignant neoplasm is outlined as a tumoral growth that rapidly increases in size and that
advances to the surrounding tissue, blood, lymph system and other organs. Theses secondary

tumours are called metastasis. Malignant tumours are also called cancer (11).

Tumour cells have specific characteristics which can explain their behaviour in the human

body. These include the concept of clonality, autonomy, anaplasia and metastasis (12).

The basis of the formation of a tumour is the abnormal formation of one individual cell due to
mutations (genetic changes) which then will continue dividing. This is the concept of clonality

(12).

The cell development and division are disturbed by outer environmental effects, not allowing

the normal cell cycle division. This concept is called autonomy (12).

For a normal cell development, it is essential for the cell to differentiate and specialize in a
specific action, however this is absent in cancerous cells, making them poorly differentiated.

This concept is called anaplasia (12).



Malignant tumours have the ability to advance and invade surrounding tissue. This concept is

called metastasis (12).

OSCC is a type of malignant neoplasm and therefore also presents all the previously

mentioned characteristics.

It is highly important the study of both the macroscopical and microscopical characteristics

of OSCC.

From the microscopical point of view OSCC can be classified into five histological stages
depending on the development of the epithelial tissue. The stages include normal mucosa,
hyperplasia, dysplasia, carcinoma in situ and invasive carcinoma. Each stage shows both

different microscopical differences as well as genetic variations (13).

Microscopical

The normal mucosa, when investigated under the microscope, shows no abnormal cellular
alteration. According to the WHO classification (2005) the first stage of abnormal alteration is
hyperplasia where a higher number of cells in different layers can be identified. Hereby also
genetic modifications can be detected, including the 9p21 LOH and the CDKn2A inactivation

(13).

The second stage is the dysplastic stage, which can be classified into mild, moderate, and
severely dysplastic. In the mild dysplasia only the lower third of the epithelium shows
abnormal cellular changes. In the moderate dysplasia it affects both the lower and middle part

of the epithelium. In the severe dysplasia, there will be an affection of more than the lower



and middle part of the epithelium. Hereby also genetic alterations can be detected, including

the 3p21, 17p13LOH as well as TP53 inactivation (13).

In the third stage, the carcinoma in situ, it can be identified an almost entire abnormal
epithelium, as well as abnormal cellular structures. Hereby again new genetic changes can be

identified, including 11913, 13921 and 14932 LOH as well as CCND1 amplification (13).

The last stage is the development into an invasive carcinoma, where the abnormal cellular
tissue will spread to surrounding areas. Herby abnormal genetic changes affect 6p, 8, 4927

and 109210923 LOH and PTEN inactivation (13).

A graphic explanation can be seen below in Figure 2, showing the different microscopical

stages and genetic changes.

'+ Op21 LOH L 3p21 and * 11q13, 13q21 and * bp,8,4927 and )
» CDKN2A 17p13 LOH 1432 LOH 1023 LOH
\ inactivation ! P53 inactivation ¢ CCND1 amplification | | * PTEN inactivation/-

Normal mucosa Hyperplasia Dysplasia Carcinomainsity | Invasive carcinoma

Figure 1. Progression of the different Histological Stages including Normal Mucosa,
Hyperplasia (precancerous), Dysplasia (precancerous), Carcinoma in Situ (stage 0) to Invasive
Carcinoma (stage | to IV, depending on extension and metastasis) and the corresponding

Genetic alterations Of OSCC (14).



From a macroscopical point of view it is possible to detect precancerous as well as cancerous
lesions. Lesions indicating for a possible affection with OSCC can include exophytic, endophytic

as well as white or red patches or a combination of all (15).

o Exophytic lesions consist of a papillary or verrucous surface and the detailed
characteristics can depend on the existence of ulceration and keratinization (15).

e Endophytic lesions consist of ulcerated lesions with fixated tissue below and raised
margins. There is the possibility of white or red coloration around the margins (15).

¢ Heterogenous red/white patches which are called erythroplakia are considered more

malignant than homogenous white lesions called leukoplakia (15).

However, there can also be a combination of several aspects, as for example ulcerated tissue

with red or white lesions (15).

In the following figures, it can be seen different clinical appearances of precancerous lesions,

which have the potential to develop into OSCC.

Irregular and flat borders
White lesion with dimension of

3cmx2cm

Figure 2. Precancerous lesion: Leukoplakia with a flat white appearance in the lateral side of

the tongue (16).



Irregular and flat border

Red lesion with dimension 3cm x
2cm

Figure 3. Precancerous lesion: Erythroplakia located on the soft palate with severe dysplasia

(16).

Red lesion

White lesion

Irregular and elevated border

Figure 4. Precancerous lesion: Leukoerythroplakia in the lateral side of the tongue, elevated

and irregular borders with white and red colour (16).

White lesion with dimensions 3cm x
3cm

Irregular and flat borders

Figure 5. Precancerous lesion: Verrucous Leukoplakia present in the gingiva and alveolar

mucosa in a patient without remaining teeth (16).



To determine the difference between a precancerous and cancerous lesion, it is essential to
do a histological analysis of the tissue under the microscope. From a macroscopical point of
view it can determined the abnormality of the cellular growth from a visual point of view,
however the microscopical study is essential to determine the shape, size and structure of the
cells giving an indication for the amount of cellular abnormalities within the epithelium. Figure
6 hereby indicates the correlation between the microscopical and macroscopical appearance

of both precancerous and cancerous lesions (17).
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Figure 6. Correlation between macroscopical, microscopical aspects as well as genetic
alterations of the OSCC (17). A : Indicates the progression from hyperplasia until carcinoma
which can be identified within an intraoral examination (macroscopical) ; B : Indicates the
progression from normal mucosa until carcinoma through microscopical study ; C: Indicates

the genetic alterations during the development of OSCC
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When diagnosing both precancerous and cancerous lesions, it is highly important to not only
investigate the appearance of the lesion in terms of size, number, colour, surface and border
but also take into account the location of the lesion. Hereby the location can give indications
about the possible malignancy. The floor of the mouth, retromolar area and lateral border of
the tongue have been identified as areas with increased risk of malignancy, and therefore

development of an invasive carcinoma (7).

The most common site of location of OSCC is the border of the tongue, alveolar mucosa,
gingiva, floor of the mouth and ventral surface of the tongue (from highest to lowest

occurrence) (7).

The border of the tongue is the most frequent area of location in America and Europe, while
the buccal mucosa is the most frequent location in South Asia due to the habit of tobacco
chewing (7). At the time of diagnosis, the tumour generally already shows an increased size

of up to 4 cm (mean size of 3.4 cm) (7).

Most patients realize about the existence of a lesion around 10 months (mean time) before
being diagnosed with OSCC. This indicates that it takes 10 months from the appearance of the
lesion until the correct diagnosis with OSCC is being made (7). This delay in diagnosis is caused
by the lack of symptoms in the patient and the small size of the tumour in early stages of the
disease. Generally, the delayed diagnosis of OSCC is a severe issue, and can be addressed by
regular dental check-ups as well as a check-up by a specialist in oral pathology in case of
uncertainness or insufficient knowledge by the dental professional (18). Hereby an early
diagnosis of the precancerous lesions, histological study and follow up are essential basic

aspects.
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In order to stage the OSCC after its diagnosis, the TNM staging system (by the American Joint
Committee) can be used. This is an essential part to determine the treatment approach later

on. It is based on the size of the tumour, lymph node affectation and metastasis (18).

Hereby T1 is <2 cm; T2 is >2-4 cm; T3 is >4 cm and T4 indicates an invasive tumour (18).
Furthermore NO indicates that no lymph nodes are affected, N1 that one lymph node is
affected with less than 3 cm, N2a that one lymph node of the same side is affected (3-6 cm),
N2b that more than one lymph node on the same side is affected (3-6 cm) and N2c that both
lymph nodes are affected or the lymph node on the opposite side of the cancer (3-6 cm)
without invasion of surrounding tissue. N3a defines a lymph node affection of more than 6 cm
and N3b an additional invasion of the surrounding tissue. MO specifies the absence of

metastasis, while M1 the presence of metastasis (19).

From the combination of size, lymph node affectation and metastasis we can then determine

the stage of the disease. This can be seen in the table below (19).

Stage O Stage | Stage Il Stage lll Stage IVA Stage IVB | Stage IVC
Option 1 Carcinoma T1 T2 T3 T4a Any T Any T
in situ
NO NO NO NO or N1 | N3 Any N
(superficial MO
layer) MO MO MO MO Any M
Option 2 T1/T2/T3 T1/2/3/4a T4b
N1 N2 Any N
MO MO MO

Table 1. TMN Staging System indicating the different stages (O, I, II, lll, IVA, IVB, IVC) and the
corresponding options for each stage, determined by the size (T), lymph node affection (N)

and metastasis (M) (19).
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Ulcerated appearance

Combination of white and red
colour

Elevated borders

Figure 7. Example of TMN staging of Oral Squamous Cell Carcinoma in buccal mucosa (T2,

NO, MO- Stage I1) (15).

1.2. Diagnostic techniques of OSCC

There exists a variety of diagnosis techniques to ensure an early diagnosis in the dental office.

1) Vital Staining

2) Auto-Fluorescence
3) Histology

4) Cytology

5) Imaging (Positron Emission Tomography- PET)

To identify their main advantages and disadvantages a summary of each is explained in the

following table (Table 1).
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Type of Diagnosis | Description Advantages Disadvantages
Method
Vital Staining (20) Dyes (most  commonly | Can detect areas of tissue | Not sufficient to make a final

toluidine blue) are used to
colour cells with different
ranges of colours depending
on their amount  of
reproduction.

with an increased amount
of cell reproduction.

diagnosis.

Biopsy is needed (invasive
method).

Auto-Fluorescence
(20)

Use of fluorescent light to
detect differences between
the cellular tissue.

Helps in the localization of
lesions and can determine
its limits.

Biopsy is needed to confirm
malignancy (invasive
method).

Histology (Biopsy)
(20)

Excisional biopsy of the
affected lesion with a safety
margin to detect epithelial
dysplasia.

Determines the degree of
dysplasia (possible
malignant
transformation)

Can identify OSCC at an
early and yet invisible
stage.

Invasive method (Biopsy).

Cytology (20)

Microscopic study of a

sample of the tissue.

Not invasive as it takes
samples from the mucosal
surface through smears or
fine needle aspiration.

Can only be used when the
lesion is already visible.

Imaging (PET) (20)

Use of Positron emission
tomography indicating the
degree of metabolism of the
tissue.

Not invasive technique
takes cross sectional
images of the tissue.

Measures tissue
metabolism and identifies
dysplasia

Biopsy is needed to confirm
the malignancy.

Table 2. Diagnosis techniques in OSCC and their corresponding Advantages and Disadvantages

Comparing the possibilities for an early diagnosis of OSCC, biopsy followed by a

histopathological examination are the most reliable methods. These are the techniques which

are most likely being used within the dental practice (20).

14




1.3. Treatments

There exist a variety of treatment options for OSCC. As an introduction, a description of the

available treatments is going to be made. The advantages and disadvantages as well as their

application in the different stages of OSCC will be explained in discussion and results.

A

B.

C.

Surgical Removal
Chemotherapy

Radiotherapy

Treatment with COX-2 Inhibitors
Photodynamic Therapy
Immunotherapy

Gene Therapy

Surgical removal is a highly relevant treatment approach and is often used in
combination with Radiotherapy and Chemotherapy. Within the surgical excision of the
OSCC it needs to be considered the value of the safety margin of at least 10mm, the
size of the initial tumour, depth, ability of mouth opening, possible mandibular

affection as well as the abilities of the oral surgeon (21).

Chemotherapy uses different drugs to achieve the treatment of different types of
cancer. It is a treatment approach which works systemic as it is injected into the body.
Chemotherapy drugs hinder the division and reproduction of cancer cells. They can be

used individually or in combination and target either the cancer cells within the body

15



or specific sites or processes. Therefore, it has the ability to treat both primary and
secondary tumours. There are available several types of drugs which can be used
depending on the type of cancer, location and dimensions (22).

The most used include Docetaxel, Cisplatin, 5-fluorouracil and Carboplatin.

The function of Docetaxel as a chemotherapeutic drug is based on the tubulin polymer
stabilization as well as the inhibition of the cell cycle of the cancerous cells.
It stimulates the assembly of tubulin in stable microtubules by inhibiting their
polymerization, which leads to a decrease in free tubulin. Therefore, it alters the
tubular network of cells that is essential for the vital functions of mitosis (for the cell
division of dividing cells) such as cancer cells (23).

Cisplatin and carboplatin are alkylating agents, impeding DNA synthesis by the
construction of cross-links within or between DNA strands. However, the synthesis of
proteins and RNA is not as much decreased. It also provides immunosuppressive, radio
sensitizing and antibacterial effects (24).

In the case of carboplatin, it has a lower activity reported against cancer cells, but due
to its low reactivity, it also has longer effects (25).

5- fluorouracil is part of the group of antimetabolites and is based on the process of
modifying both the DNA and RNA of dividing cells, among them also the cancerous
cells. Its effectiveness is based on the irreversible attachment to the enzyme

thymidylate synthase, required for the production of thymine nucleotides (26).
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C. Radiation therapy is a treatment approach where increased doses of radiation are
used to damage the genetic material, leading to a decreased growth or death of the
cells. There exist different types, including the external beam radiation therapy as well
as the internal beam radiation therapy. The choice depends on the type of tumour, its
location and dimensions. In external beam radiation the source of radiation will be
applied from the outside of the body and will be directed to a specific area. In the
internal radiation therapy, the source will be within the body. Brachytherapy which is
a form of internal radiation consisting of a solid source, also aims a specific location
within the body. Most used for the treatment of OSCC is the Brachytherapy, which can
be divided into Low-dose radiation (LDR) or High dose radiation (HDR). LDR is an
approach where less radiation is given over a longer time, while HDR is given over a
short time with intense radiation. HDR is the more advanced approach which is more

effective but at the same time also more aggressive (27).

D. Treatment with COX-2 Inhibitors: Cyclooxygenase (COX) enzymes are enzymes which
are essential for the development of arachidonic acid into prostaglandins. COX-1 can
be found within the body under normal conditions as for example in the gastric
mucosa, while COX-2 can be found in elevated levels in case of an inflammation within
the body (2). In the presence of cancerous cells, the COX-2 levels are elevated. Those
elevated levels of COX2 could be found in correlation with a stop in apoptosis,
decreased immune response, increased invasiveness of the tumour and higher

probability of the formation of mutagens (28).
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E. Photodynamic Therapy

Photodynamic Therapy is a non-surgical treatment approach which is based on
photosensitive, using light and oxygen. The combination of these three parts together
leads to a toxic process with causes the death of cells or necrosis of the cancerous tissue.
Itis applicable in dysplastic and premalignant lesions as well as cancerous lesions like OSCC

(29).

F. Immunotherapy

Immunotherapy is a treatment approach based on the improvement of the immune
response of the patient as well as increasing the immune potential of the cancerous cells
within the tissue. Through research it has been seen that OSCC patients have fewer
immune cells, like natural killer cells, T-lymphocytes and cytokines (30). There are different
types of immunotherapy, including Immune checkpoint inhibitors, T-cell transfer therapy
as well as with Monoclonal antibodies. The presence of immune checkpoints is essentially
in inhibiting the occurrence of exaggerated immune responses, which could lead to the
elimination of normal cells. However, these checkpoints can also inhibit the destruction of
cancerous cells. This can occur when the proteins of the T cells (also called immune
checkpoint proteins) bind to the cancerous cells, hereby causing a stop signal to the T cells
and the cancerous cell is not eliminated. Immune checkpoint inhibitors hereby stop the
binding of the two proteins and therefore no stop signal is sent to the T-cell. This results
in the destruction of the cancer cell and is therefore useful in cancer therapy. T-cell
transfer therapy is used to help the already present T-cells to act more strongly. Herby the

most active immune cells within the cancerous lesion are extracted, modified and
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amplified outside the body before they are being returned to the patient. Monoclonal
antibodies have the ability to attach to selected locations on the cancerous cell, hereby
marking the cell, which makes it easier to be detected by the immune system. They are
produced within laboratory conditions before being implanted into the patient’s body

(31).

G. Gene therapy (GT)

Definition of gene therapy according to Spanish law that comes from the transposition of

several European Directives about new advances in medicines.

According to the Spanish law “RDL 1/2015 de 24 de julio, por el que se aprueba el texto
refundido de la Ley de garantias y uso racional de los medicamentos y productos

sanitarios” (32)

A "gene therapy drug" is considered a highly developed therapy drug which is fabricated
through different procedures, so that the prophylactic, diagnostic or therapeutic gene (for
example a part of the nucleic acid) can be carried through the in vivo or ex vivo technique
to a cell. This system is based on the use of vectors. These vectors can be incorporated in

a human or animal cell (32).

In general gene therapy can be described as a type of treatment where a therapeutic
gene is inserted into cells, that replace or not the endogenous gene, or that modifies it in
a way that a malfunctioning gene could be re-stablished. This should happen without

leading to any damage to the neighbouring cells and tissues (33).
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Gene addition therapy for OSCC is based on the approach of placing tumour suppressor genes
into the cancerous cells, causing cell death. The required checkpoints within the cell cycle,
which are responsible for stopping a mutated cell in its development, did not work probably,
leading to the development of cancerous cells. The transcription factor p53 is hereby of high
importance within the cell cycle, as it has the potential to cause the stop of the cell cycle or its
death. Hereby it can arrest the cell cycle at G1 and G2/M phases in case of mutations as well
as it can lead to transcription silencing, making the continuation of the cell cycle impossible
and therefore DNA replication. As the cell is being checked already at the G1 phase, this makes
it possible for the cell to be repaired before re-entering into the cell cycle. Therefore, p53 is
both responsible for the checkpoints within the cell, as well as the possible repair in case of
damages, giving it its name as the “guardian of the genome”. It can be made a connection
between the importance of the correct functioning of p53 and the prevention of the

development of cancerous cells (34,35,36).

1.4. Gene therapy as a treatment in different diseases

In accordance with the previous definition, GT can be a treatment option for several
pathologies, and therefore can be used for bone repair, salivary gland disorders, implant
osseointegration, relief of chronic pain, periodontal problems as well as head and neck oral

cancer (37).

As a background information, in this section, the main characteristics of gene therapy are

going to be explained.
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1.4.1. Ex-vivo versus in-vivo modifications.

In general terms, there are two main ways of practising GT options, either by the ex-vivo

modification, or by in-vivo modification.

e Inthe ex-vivo technique, the transfer of the gene into the required cells is done outside
the body. This involves the modification of the target cells from a particular tissue (such
as the hematopoietic stem cells from blood or the mesenchymal stem cells from
adipose tissues) in the laboratory, and then their re-infusion to the patient. After the
successful modification, the modified cells are inserted back into the body of the
patient (33).

e In the in-vivo technique the therapeutic gene is transferred directly into the target
tissue of the patient, such as muscle cells in muscular dystrophy patients of Duchenne

muscular dystrophy (DMD), or Becker muscular dystrophy (BMD) (38).

1.4.2. Different types of GT

According to different studies, nowadays there are three main types and techniques to apply

gene therapy including:

a. Gene addition therapy
b. Gene replacement either by means of gene correction or knock-in

c. Suppression strategy or gene excision therapy

Gene addition therapy consists in the introduction of a therapeutic gene into the affected cell
with the outcome of either protecting the targeted cell or healing the disease or abnormalities

present.
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When healing a disease, the introduced gene will affect a specific part of the underlying

disease mechanism (39).

B. Gene addition

therapeutic gene
genetic factors P g

and/or
environmental factors

[}
addition @B
I = B &
1 \
disease alleviation

Figure 8. Gene addition process (39): through the addition of a therapeutic gene a disease can

be prevented

Gene replacement can be achieved by either gene correction or knock-in. Targeted knock- in
consists in the insertion of a cDNA of the therapeutic gene into the affected cell. Hereby the
genetic regulation of the gene is not affected. The gene correction therapy is based on the

replacement of a short defective sequence by introducing a new corrected sequence into the

affected cell (40).
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Figure 9. Gene replacement through gene correction (replacement short defective sequence)

or knock-in technique (inserted cDNA) (40).
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Suppression or gene excision therapy is based on the concept of decreasing or eliminating

the expression of specific genes within the affected cells (41).

And finally, in general, within gene therapy, there are two main modalities, the targeted and
non- targeted gene therapy. In the targeted gene therapy, the genetic material is directed
towards a specific part of the genome. In the non-targeted gene therapy, it is not directed
towards a specific location. Classical gene therapy is a non-targeted gene therapy as previous

tools could not be so specific to modify the genetic material exactly (37).

1.4.3. Molecular Tools used in GT

In order to be able to transfer the therapeutic gene into the required cell, a specific tool needs
to be used which is called carrier or vector (33). It exists two different types of vectors, the
viral and non-viral vectors. Both Viral vectors and Non-viral vectors could be introduced by
different techniques. It is referred to transduction for viral vectors and transfection for non-

viral ones. A detailed description of them is given.

e A viral vector is a virus that has been attenuated, reducing its infectious risk, and
therefore making it safe to use for gene therapy. It has the ability to enter into the

required host cell and hereby insert the therapeutic genetic material.

The ideal characteristics of a viral vector include the high success rate of gene transfer as well

as a safe transfer without causing an immune response.

A variety of viruses are used nowadays including adenovirus, adeno associated virus and
retrovirus (42). Each viral vector has their own advantages and disadvantages. Adenovirus

vectors show a high success in gene transfer and producing them is an easy procedure, while

23



it can lead to an intense immune response. Adeno-associated vectors also show a high
success in gene transfer, a constant expression of the therapeutic gene and a low immune
response, however the gene to be transferred needs to be of a small size. Retroviral vectors
show a low level of immune response and constant gene expression; however, the transfer

success is lower (42).

The use of a viral vectors leads in general to an increased risk of immune response and
therefore infectious risk, even though the viruses are attenuated before using them for gene
therapy, by removing a sequence of the genome fragment. This makes the treatment

approach with viral vectors more susceptible to unwanted effects (43).

¢ Non-viral vectors are naked DNA, both particle and chemical based. They can be
delivered to the target cells as naked genetic material (oligonucleotides, DNA, RNAS,
transposons) (30,33) or in association with different compounds such as lipoplexes or

complex polypeptides, oligosaccharides, gelatine or polyamine nanospheres.

Different physicochemical methods can be used for transfection. Hereby examples include

Gene gun transfer, Sonoporation, Electroporation and Magnetofection (44).

Each non-viral vector has their advantages and disadvantages.

The gene gun shows high levels of safety and is commonly used for ex vivo gene transfer, while

it cannot be used for cells located deep in the tissue (44).

Magnetofection is a technique which is mainly used in case of cells which are more
complicated to transfer, therefore the capability of transfer is not very high. At the same time,

it is a safe technique, not damaging the cells (44).
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Electroporation indicates for a successful transfer efficiency as well as the possibility to
transport proteins, while it leads to possible damage in cells and tissues. Furthermore, this

method cannot be used for reaching deeper areas inside the body (42, 44).

In general, it can be stated that, despite their safety, ability to avoid the immune response and
ability to carry large amounts of DNA, they have a poor transfer efficiency, and a short time of

expression.

Below are summarized the main advantages and disadvantages of both methods in Table 3,
as well as a Figure 10 explaining in a simple way the procedure of gene therapy with viral and

non-viral vectors.

Type of Vector Advantages Disadvantages

Viral (42) e High success rate of gene transfer as e Lower level of safety due to higher risk of
well as a constant and stable infection and immune response to the
expression in the majority of viral virus
vectors (Adeno and Adeno associated e Inability to reach deeper tissue
vector) (gene gun and electroporation)

Non-Viral (44) e High level of safety of gene transfer e lower success rate of gene transfer

e Low risk of immune response (adeno (magnetofection)

associated and retrovirus) e Lower stability of gene expression

Table 3. Summary of the main characteristics of viral and non-viral vectors used in GT.
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Figure 10. Gene modification using Viral and Non-viral vector (42). In the first phase DNA with
a therapeutic gene is inserted into a plasmid, forming a recombinant plasmid. The second
phase depends on the use of viral or non-viral vectors. In case of a viral vector a transduction
takes place forming a genome with the therapeutic gene. In case of non-viral vector, a

transfection through a liposome occurs, forming a lipoplex.
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2. Objectives
Main Objective: To analyse the effectiveness of gene therapy in the treatment of oral
squamous cell carcinoma in comparison to other treatment options.
Secondary objectives
1) To establish the effectiveness rate of gene therapy in the treatment of OSCC.
2) To assess the effectiveness rate of surgery in the treatment of OSCC
3) To establish the effectiveness rate of chemo and radiotherapy in the treatment of
0scc
4) To measure the effectiveness rate of Immunotherapy in the treatment of OSCC
5) To analyse the effectiveness rate of Photodynamic therapy in the treatment of OSCC
6) To evaluate the effectiveness rate of COX-2 Inhibition therapy in the treatment of OSCC

3. Methodology

Literature Search and Research Methods

The purpose of this paper consists in the analysis of gene therapy as a treatment option for

OSCC based on recent research.

For the literature search the Biblioteca Crai Dulce Chacon was accessed, including the use of
electronic databases, relevant publications, abstracts, and books. The databases accessed
included Medline, PubMed, and Academic Search Ultimate. For further research, publications

within Google Scholar were considered.

Concerning the applied search strategy key words were used to narrow down the available

information. These included “Oral squamous cell carcinoma”, “Gene therapy”, “Oral cancer”,
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“Treatment”, “Diagnosis”, “Viral/Non-Viral Vector”, “Chemotherapy”, “Radiotherapy”, “COX-

2 Inhibitor”, “Photodynamic therapy”.

Inclusion criteria included relevant publications, studies, and books with a publication date
mostly within the last 20 years. However also older publications were included in order to be
able to compare how the treatment approaches for OSCC have developed in the past decades.

The language of the chosen publications was set to be English, Spanish, or German.

Exclusion criteria included articles before the year of 2000, as treatment options have
developed significantly in the past decades and hence this information is not up to date
anymore. In vitro and animal studies were excluded, as they are not relevant for studying

OSCC within a human population.

It was considered a wide range of studies, including clinical trials, meta-analysis, systemic
reviews, and case studies. The most relevant studies researched, were selected to be included
in this review. Hereby it was considered the heterogeneity of results in different meta-analysis
and systematic reviews as well as the decreased internal validity of case studies, due to their

lack in reproducibility and decreased number of participants.

This work could be the basis for a more in-depth research about this topic for a future

publication in a scientific journal.
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4. 1 Results

Studies from Medline and
PubMed (n=10)

Studies from Academic Studies from Google
Search (n=12) Ultimate Scholar (n=9)

Studies excluded due to publication year (n=9)

Studies selected for
revision (n=22)

l

Studies included in
revision (n=13)
/ \ Studies about

other treatment
options (n=10)

Studies about

gene therapy(n=3)

Figure 11. Graphic indicating based on which criteria the included studies have been chosen
(out of 31 studies which have been considered, 13 were selected based on publication year

and relevance to the topic)

Due to the wide variability and constant changes and improvements of treatment options for
OSCC it is of high importance to understand each treatment option, their applications,
advantages and disadvantages and the comparison between all of them, to be able to choose

the most appropriate approach for each patient.
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Surgical Approach for the treatment of OSCC

The sole use of surgical excision is often used for the removal of the primary tumour, especially
in cases with an early diagnosis and hence a decreased tumour size. However, it is also a

suitable method for the excision of metastasis in lymph nodes (38).

Several studies have investigated the effect of surgical removal of OSCC on its own, as well as
in combination with other treatment approaches like radiotherapy or additional more invasive

surgical approaches like the neck resection.

The following table summarizes the studies about the surgical approach considered for this

revision.
Reference and Year | Number of Sex Objective Significant Findings
patients
Yookyeong et al. 67 patients Male: 45 Survival rate of OSCC after Survival rate in stage | and Il is
(2019) (46) Female: 22 surgical intervention 100%
Overall survival rate is 71.6%
Hutchinson et al. 250 patients Female and | Survival rate of OSCC after Overall survival rate with only
(2019) (47) male tumour resection in tumour resection was 67.6%
patients comparison with additional | compared to 75.8% in the group
neck resection surgical with additional neck resection
intervention

Table 4. Studies taken into account about the surgical approach in OSCC
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Chemotherapy approach to treat OSCC

Chemotherapy is the treatment approach which is most used in combination with other
treatments such as radiotherapy and/or surgery. Especially in cases where the resection
margins around the cancerous lesion are small or possible affection of the vascular or lymph

tissue the use of chemotherapy is very beneficial (22).

The following table summarizes the studies about the chemotherapy approach considered for

this revision.

(49)

male patients

after chemotherapy
treatment and local

relapse

Reference and Year | Number of Sex Objective Significant Findings
patients
Hayashi et al. 31 patients Male: 12 Survival rate of OSCC Complete response in 81%
(2017) (48) Female:19 after chemotherapy Partial Response in 19%
treatment 78% survival rate
Bossi et al. (2014) 198 patients Female and Survival rate of OSCC Survival rate higher with

chemotherapy (48.5%) than

only surgery (36%)

Licitra et al. (2003)

(50)

195 patients

Female and

male patients

Survival rate of OSCC
after chemotherapy

treatment

Survival rate shows no
difference

Decreased need for severe
follow up treatment after

chemotherapy

Table 5. Studies taken into account about chemotherapy in OSCC
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Radiotherapy as a treatment approach for OSCC

As it happens with chemotherapy, radiotherapy is mainly used as an additional treatment
approach and is normally not used on its own. Only in case of stage | and Il, radiotherapy alone
can be the sole treatment option. It is not indicated in more advanced stages as more invasive
options are required. Most commonly hereby is Brachytherapy, which can be divided into

Low-dose radiation (LDR) or High dose radiation (HDR) (51).

The following table summarizes the study about the radiotherapy approach considered for

this revision.
Reference and Year | Number of Sex Objective Significant Findings
patients
Zhenxing et al. 420 patients Female and Survival rate of OSCC after Slight difference between
(2014) (51) male patients radiotherapy (comparison HDR (71.9%) and LDR (67.4

HDR to LDR) %) survival rate

Table 6. Studies taken into account about radiotherapy in OSCC

Immunotherapy as a treatment approach for OSCC

Immunotherapy is a more recent treatment approach which has been developed in the past
years. It could be an option in combination with other treatments as for example surgery,
chemotherapy and/or radiotherapy. It is based on the underlying concept that the immune
system can attack the cancerous cells present. The applied immune therapy leads to a
strengthened immune system, increasing its ability to fight against the cancerous cells (52,
53). The following table summarizes the studies about the immunotherapy approach

considered for this revision.
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Reference and Year | Number of Sex Objective Significant Findings
patients

Timur et al. (2005) 39 patients Female and Pathological (size) and General response rate to the
(54) male Histopathological treatment 42%

patients (microscopical) response of | Infiltration of mononuclear cells

0SCC to immunotherapy (increased infection resistance)

Xiong et al. (2020) 10 patients Female and | The immunological effect of | CD4+ levels are decreased (while
(55) male anti-PD-1 T-cells are slightly increased) and

patients increased of CD8+ cells

No overall immune effect

Table 7. Studies taken into account about immunotherapy in OSCC

Photodynamic Therapy (PDT) as a treatment approach for OSCC

Photodynamic therapy is considered as an additional option for the treatment of OSCC. It is
hereby based on its ability to lead to a cytotoxic effect, destruction of the vascularity of the

tumour cells as well as an inflammation reaction (56).

The following table summarizes the studies about the PTD approach considered for this

revision.

Reference and Year

Number of patients

Sex

Objective

Significant Findings

Schweitzer (2001)

(57)

10 patients

Female and male

patients

Response rate of
OSCC to PDT

(reduction in size)

8 patients with complete
response and 2 patients with

partial response

Biel et al. (2006)

(57)

113 patients

Female and male

patients

Response rate of
OSCC to PDT

(reduction in size)

107 patients with complete
response and 6 patients with

partial response

Table 8. Studies taken into account about PDT in OSCC
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COX-2 Inhibitor therapy as a treatment approach for 0SCC

COX-2 inhibition therapy is based on the abnormally increased levels of COX-2 in OSCC, this
has been confirmed in a clinical study, where a 100 times higher COX-2 level was found in
patient with OSCC. COX-2 Inhibitor as a treatment approach however has mainly been used in

the prevention of the development of the OSCC (28).

Gene therapy as a treatment approach for OSCC

There are different types of gene therapy approaches available for the treatment of OSCC.In
case of the presence of OSCC, the most common mutation can be found in p53. Therefore,
most of the approaches of gene therapy are focused on the modification of the gene p53 (36).

The following table summarizes the studies about the gene therapy approach considered for

this revision.

Reference and Year | Number of Sex Objective Significant Findings
patients
YiLi et al. (2014) 99 patients 38 female Response rate (reduction in Highest response rate in group
(58) and 61 size) of OSCC to gene therapy | 1 with gene therapy (48.5%) as
males and survival rate well as highest survival rate
with 54.3%
Liu et al. (2013) (58) | 107 patients Female and Recurrence rate of OSCC after | Higher recurrence rate in group
male gene therapy 2 (32%) without gene therapy
patients in comparison to group 1 (7%)
Zhang et al. (2001- 69 patients Female and | Response rate of OSCC to Tumour size was more than 2
2003) (59) male gene therapy (reduction in times bigger in group 2
patients size) and adverse effects (without gene therapy)
Only light side effect

Table 9. Studies about gene therapy in OSCC
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4, 2 Discussion

The most important factor to reach a successful treatment outcome is the early diagnosis of
the cancerous lesion within the dental office. Depending on the progression and therefore
stage of OSCC different treatment options are available, leading to a more or less successful

outcome. Therefore, it is of high important to choose the most suitable treatment option.

In context of the surgical approach authors including Yookjyeeong et al. (2019) confirmed that
it is a highly successful option for early stages of OSCC (stage | and Il) with a 100% response
rate, while it is less successful for advanced stage (stage Ill and 1V). The same was concluded
by Hutchinson et al. (2019) who additionally concluded that not only the primary resection,
but also especially the resection of the lymph nodes is essential for complete response

independent of the stage of OSCC (46,47).

The studies have been chosen due to their recent publication date, being therefore up-to-date
and since they focus on the surgical removal as a sole approach. Due to their relative high

sample size, the results are indicative (46,47).

Surgery can be used as a sole treatment approach with high efficiency without the need of
supplementary treatment like radiotherapy, however this is only applicable to the early stages

of OSCC and require an early diagnosis (46,47).

However, it needs to be taken into account that post operational complications can occur due
to the invasive nature of the approach. These include a decreased aesthetic as well as
functional alterations, as for example problems in speaking, swallowing, and chewing of food.
Herby it can be indicated that especially for older patients, surgical excision can bear increased

risks, as for example the development of pneumonia after the surgery due to a weakened
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immune system. The more invasive approach of neck dissection can lead to more severe post-

operative complications but also reduces the chances of metastasis and therefore survival.

It needs to be decided based on the individual case, if the risk of the surgery can be justified

by the benefit of increased survival rate (46,47).

Another treatment approach is the chemotherapy, hereby authors including Hayashi et al
(2017) and Bossi et al (2014) both indicate a positive corelation between the chemotherapy
and its effect on OSCC (response rate and survival rate) in different stages of cancer. However,
this is seen in contrast to the study conducted by Licitera et al (2003) where no increased
survival rate could be identified through the addition of chemotherapy. Hereby indicating that

surgery on its own shows the same effectiveness (48,49,50).

Especially Hayashi et al (2017) identifies that chemotherapy as a sole approach, shows the
same response as surgery in advanced stages (stage Il and 1V) concluded by Yookjyeeong et
al (2019). This could be an essential advantage in older patients, where surgery would be too
invasive or in case of anatomical limitations, where a surgical excision with an appropriate
safety margin is not possible or in case of surgery being too dangerous (due to damage of
blood vessels). However, it is also connected to side effects, including the development of

induced toxicity due to the drugs given as part of chemotherapy.

The contradicting result could be related to the possible advance in pharmaceutics within 10

years between Licitera (2003) and Hayashi and Bossi (2017 and 2014) (48,49,50).

The studies have been chosen, due to their wide span in publication year, indicating the

development of the treatment as well as their relatively big sample size.
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Apart from that there is the treatment approach of radiotherapy, Zhenxing et al (2013)
argument that between the different types of radiation therapy (HDR and LDR) there is no
significant difference in survival rate. For the general survival rate in radiation therapy, it can

be said that it is relatively high but only when used in early stages (I and 1) of OSCC (51).

This can be seen in contradiction to other studies including Licitra et al (2003) who only
indicate radiotherapy as an additional approach to chemotherapy or surgery and never as a

sole approach (50).

Therefore, radiotherapy is a good treatment approach in connection with chemotherapy or
surgery. However, it is not often used on its own and could lead to the development of

osteonecrosis as a side effect.

The study has been chosen due to the big sample size and it is focusing only on radiotherapy

without other approaches like chemotherapy affecting the results.

Immunotherapy is another treatment approach, Timar et al (2005) developed that the use of
immunotherapy leads to a general low response rate in terms of size reduction and
microscopical change of the OSCC, but to an increased resistance against possible infections

(increased CD4+/CD8+ ratio). These results are applicable to stage Il and Il of OSCC (54).

These results are in contrast to Xiong et al (2020) who also identified an effect on the immune
system, however this effect is not general but rather selective. Hereby an increased CD8+

count could be identified, while the CD4+ count was decreased (55).

Therefore, it could be recognized that immunotherapy has an unspecific effect on the immune

system, while the effect on tumour reduction is relatively low. However, the use of
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immunotherapy also leads to much fewer side effects as for example cytotoxic effects through

chemotherapy (55).

The described studies have been chosen due to their wide span in publication date, allowing
a comparison of the progression of the treatment over time as well as there exist only few

studies concerning this field.

The treatment approach of PTD has been investigated by authors including Schweitzer and
Biel, whereby both used the same medication (Photoforin) with different sized study samples,
however with similar results. Therefore, valuable conclusions can be drawn on the
effectiveness of PDT. The authors conclude that the use of PTD shows the best results in early
stages (I and Il ) of OSCC. In comparison to immunotherapy PDT has a much higher response

rate in reduction of tumour size (80%) and is therefore a more reliable approach (57).

It is argumented that PTD is a non-invasive option, and is especially suitable in margins of

cancerous lesions, which cannot be treated by surgery.

However, it can lead to side effects including irritations of the skin, discomfort or infections.
It can only be applied in areas, where the light reaches the lesions. Posterior areas in the oral

cavity or anatomical limitations can hinder the correct application of PDT (57).

The described studies have been chosen as there exist only few studies concerning the field

of PTD treatment in vivo.

Concerning the approach of COX-2 therapy very few studies investigating the effect on OSCC

have been conducted, however from the available sources it could be argument that it is
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rather a preventative than a curative approach and therefore always requires additional

options (28).

In relation to gene therapy Yi Li et al (2014), Liu et al (2013) and Zhang et al (2001-2003)
describet that gene therapy is effective in the treatment of advanced stages of OSCC (Il and
IV), however only in combination with chemo-/radiotherapy or surgery. The effect of gene
therapy on its own has hereby not been proven. The relatively low survival rate of 55% can
hereby be linked to the fact, that all patients suffered more advanced stages, in comparison
to other studies, where patients with early stages were included. These results could be
identified in all three studies, which consisted of varying sample sizes, and can therefore be

generalized (58, 59).

Zhang et al (2001-2003) concluded that especially the use of radiotherapy on its own, does
not lead to a high response and hence survival rate. This can also be confirmed by Licitra et al
(2003) mentioning that radiotherapy as a sole approach is not sufficient. However, the added

use of gene therapy can improve the outcome (59).

It can be analysed that gene therapy is a non-invasive treatment approach as it does not lead
to any long-term damages as for example surgery with functional and aesthetic
consequences. A possible side effect can include the immune response caused by the use of
a viral vector to administer the treatment. However, this cannot be identified in all patients,
and most commonly present in terms of flu like symptoms, and therefore does not cause
damage.

It needs to be taken into account that in all the evaluated studies, gene therapy is not

administered on its own, but in combination with chemotherapy, radiotherapy or surgery.
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Furthermore, gene therapy seems to be a treatment approach more applicable in advanced
stages of OSCC, and not as much in early stages. This could be another reason why gene
therapy is most often used in combination, as practitioners do not want to rely on a single
treatment approach (58,59).

They included studies have been chosen due to their wide range in publication years,
ensuring that a progression of this approach can be identified. Furthermore, they include a
relatively big sample size and all focus on gene p53 as a point of reference for the success of

the treatment approach.
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5. Conclusion

Main Objective

Gene therapy can be stated as a more recently developed approach, especially useful for
advanced stages of OSCC (stage Ill and IV). It increases both the response and survival rate of
the patients significantly. Therefore, it can be concluded that gene therapy is a treatment
approach suitable in the treatment of OSCC. However, it can be identified that most effective
results are in combination with other treatments as for example together with
chemotherapy/radiotherapy or surgery, approaching the cancer from different aspects. Even
though it will lead to increased side effects (immune responses), the advantage, a possible
survival weights significantly more than the associated risks. Until now very little research
about the effectiveness of gene therapy for OSCC has been conducted, so that more research

will be necessary to have more representing results.

Secondary objectives

1. Gene therapy shows a survival rate of approximately 55%, being hereby mainly used
in advanced stages Ill and IV.

2. Surgery shows a very high survival rate between 70 to 100% depending on the research
consulted. It could be identified the highest effectiveness in early stages (I and II) of
OscCC.

3. Radiotherapy indicates a survival rate between 67 to 71%, while chemotherapy
indicates a survival rate between 48% and 78% depending on the research consulted,

both being used in early and advanced stages of OSCC (I, 11, llI, IV).
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4.

Immunotherapy indicates a response rate of approximately 40% and is mainly used as
a supportive treatment in early to medium stages (I, Il, lll) and to improve the immune
response.

Photodynamic therapy indicates a complete response between 80-90% depending on
the bibliography considered, whereby it is only applicable in early stages (I and Il).
COX-2 Inhibition therapy has been mainly used as a preventive measure for OSCC,

rather than as a treatment approach.
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6. Social Responsibility

The presented work “Could Gene therapy be a treatment approach for OSCC?” indicates the
importance of environmental responsibility. It is hereby based on the revision of several
different approaches suitable for the treatment of OSCC and focuses on finding the best
option depending on the individual case. Hereby the optimisation of the choice of treatment
can improve both the length and quality of life of the patient. Furthermore, it also addresses
the importance of economic responsibility. The early diagnosis of OSCC, as well as being
aware about all existing treatment approaches, makes it possible for the clinician to choose
less time and cost consuming treatment approaches. Moreover, the research and
development of new and effective approaches, like gene therapy, can be essential for having

access to a wider variety of economic options for the treatment of OSCC.
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8. Annexes

Annex 1

Glossary

Abbreviations

AML- Acute myeloid leukemia

COCE- Carcinoma oral de células escamosas

COX- Cyclooxygenase

DC- Dyskeratosis congenita

FA- Fanconi anaemia

GT-Gene therapy

HDR-High-dose radiation

HNSCC-Head and neck oral squamous cell carcinoma

HPV- Human Papillomavirus

LDR- Low-dose radiation

OSCC- Oral Squamous Cell Carcinoma

PDT-Photodynamic Therapy

PET- Positron Emission Tomography
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Abstract

Introduction  Oral cancer is one of the most common
cancers and it constitutes @ major health problem particu-
larly in developing countries, It is one of the leading causes
of death. Tobacco and alcohol consumption uppears to be
the major determinants of oral cancer.

Materials and methods  The literature search was carmied
out in NCBI Pubmed database using keywords “oral can-
cer”, “nisk factor”, “epidemiology” and “patho*”. Some
basic information was also obtained from textbook and
medical university websites,

Results  Several risk factors have been well charactenized
to be associated with oral cancer with substantial evi-
dences. The development of oml cancer is a multistep
process involving the accumulation of genetic and epige-
netic alterations in key regulatory genes. Experimental
pathological studies of oral cancer in snimal models and
direct molecular genetic analysis of oral cancer subjects in
recent times have revealed u substantial amount of
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knowledge on specific gene alterations or other genetic
mechanisms  involved in initiation and subsequent
progression.

Conclusion  Considering known nsk factors, oral cancer
appears to be to a certain extent, & preventable disease.
Recent development of molecular picture of pathopro-
gression and molecular genetic tools opens the avenue for
casier diagnosis, better prognostication and efficient ther-
apeutic management.

Keywords  Oral cancer « Epidemiology - Molecular
biology - Risk factor

Introduction

Oral cancer (OC) is the commonest cancer in India,
accounting for 50-70% of twtal cancer mortality and
accounts for highest incidence among Asian countries [ 1],
OC iy the sixth most common cancer worldwide [2). It
affects anterior tongue, cheek, floor of mouth, gingiva or
any other part of the oral cavity. Worldwide, there is a
great variation in the incidence of cancer of the oral cavity,
It accounts for less than 5% of all cancers in United States,
Western Europe and Australia. India, few pockets in
France, Bruzil, central and eastern Europe have few of the
highest rates of cancer of the oral cavity in the world. The
differing social customs are likely to be responsible for
regional variations in the disease incidence. The high rate
of OC in France and Eastern Europe has historically been
linked to the heavy consumption of alcohol and tobacco in
these countries. The habit of chewing betel nut leaves
rolled with lime and tobacco, & mixture known as pan,
results in prolonged contact of the carcinogen with the
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ABSTRACT

This study aims to develop a simple dietary score to comprehensively evaluate
the role of diet in the risk of oral cancer. A case-control study including 930 oral
cancer cases and 2667 frequency-matched controls was performed in Fujian, China.
Unconditional logistic regression model was used to estimate the effects of dietary
factors on oral cancer. After adjustment for potential confounders, less intake of
domestic meat (< 3 times per week), fish (< 3 times per week), seafood (< 3 times
per week), leafy vegetables (< 1 time per day), other vegetables (< 1 time per day),
fruits (< 3 times per week), milk and dairy products (< 1 time per week) and eggs
(< 5 times per week) were significant risk factors for oral cancer. Then these variables
were incorporated to establish dietary risk score. Assessed by the receiver operating
characteristic curve, the score showed a satisfactory discriminatory capacity, with
an area under the curve of 0.682 (95% CI: 0.662-0.702). Moreover, the score was
positively associated with the risk of oral cancer as quartiles, and the association
was apparently stronger in tobacco smokers or alcohol drinkers. Additionally, there
were significant multiplicative interactions between the score and tobacco smoking or
alcohol drinking for oral cancer. In the present study, a convenient dietary score with
satisfactory discriminatory capacity was developed to assess the collected effect of
dietary factors on oral cancer, which could provide a new strategy for the prevention
of oral cancer through changing in dietary habits.

INTRODUCTION

Oral cancer 18 the cighth most common cancer in the
world, with approximately 90% of cases being squamous
cell carcinoma (SCC) [ 1, 2] In China, it has been reported
that there are 21,413 new cases and 11,333 deaths of oral
cancer in 2012 3], Given that the disfigurement consequence
und social communication difficulties afler treatment and
a permanent reduction in quality of life, therefore, much
uttention should be paid to the prevention of oral cancer

Although tobacco smoking and alcobol dninking
are known to be main nsk factors for oral cancer [4, §],
diet also plays an important role i the etiology of ol
cancer. It was well established that high consumption of
fresh vegetables, fruns, fish and seafood could protect
agunst oral cancer [6-8). Several epidemiological studies
indicated that high intake of red and processed meat were
sssociated with incrensed nsk of oral cancer [9, 10)
Whereas, there s limited epidemiologic data on the
collective effect of diet factors on oral cancer risk

www.Impactjournals.com/oncotarget
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Annex 7

Impact of race/ethnicity on molecular
pathways in human cancer

John K. Wiencke
Understanding the molecutr crculry of the

study reported 2 higher incidence of sur-
vival among African Americans’’ . To
address the complex issues regarding cancer
risk, race and ethnicity, data are commonly
collected by health researchers. This infor-
mation can be used to obtain information
about social class, possible environmental
exposures and genatype.

There i far from a comensus on the value
of racial information in cancer research: It bas
beens argued that racial categories are no
longes usefial in aetiolagical research becawse
they are too vague and imprecise”. Others
point to the wse of such chssification schemes

election that was held on 7 October 2003, vot-
ers refected the Racial Privacy Initiative

(Propesition 54), which sought to ban the
state from collecting racial data in all but a
few exempted cases. Siaty-four percent of
voters voled against the proposal, reflecting

PERSPECTIVES

the concern that limiting the collection of
racial information would siow the progress of
cancer neseasch.

categories
To help answes the question of whether
there is a valid biological meaning to rackal
categories and whether these categories
might help to explain the molecular fea-
tures and heterogeneity of can-

human populations #ic 1.

An example of such a marker Is the
Duffy-blood- group antigen. a glycosylated
protein that was frst recognized as the ery-
throcyte receptor for the human malaria
parasite Plasmodium knowlest*. A point
mutation within the gene locus for Duffy
(F1), which is located at 1921122, beads 10
lack of expression of the Duffy antigen in red
blood cells. This mutation is very rare in
mast racial grougs, bat is present in 100% of

Foan | Classification of major racialiethnic groups, hased on the migration of modern

Homo saplens. Canuiic SNureniason of hurans acoraing 10 (N Mg aton pansos et estabidmen
OF QEnonc by mobed PORRAMIONS Over e Provichrs I Tass IF oac il CHMgRr s ACCOnung %
COMSORNLE ANCEsly TIe SChemo T 16 o0/t ADows DegUTS Wil 4 Sackalinn mom ees! AN 10 e sl
of Aca atou! 100,000 yuars 090, 8t s 40w Dy AN capanalon Som NG Uma s o Asa —
rotatiy Dy o Ioutes SOurm a0d DO — Detweert 40 000 and 40 000 s ago. Oceanna
Fropo and Amarcs wero semied Tom Ak in Mat ok Conetic @vonguncs i Brought aboul by ek
s on of grougns 1 Gt erakon ments and BIoug the Aacinm of gentt aNm and gfuratial ratucd
ebicton . Figue adupad tom REF 15 © Q00T Natwe Mtasing Geoap
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Oral squamous cell carcinoma: clinicopathological
features from 346 cases from a single Oral
Pathology service during an 8-year period

Fébio Ramda PIRES', Amanda Barreto RAMOS', Jade Bittencourt Coutinho de OUVEIRA', Amanda Serra TAVARES',
Priscilla Silva Ribeiro da LUZ', Teresa Cristina Ribeiro Bartholomeu dos SANTOS®
1- Depanment of Oral Pamaiogy, School of Dentalry, State Universty of 50 de Janewo, [0 de Janeso, R Beaail

Corresponding sddress: Fite Randa Fres - Depataman de Puooga Bucd, F g, Un Estano 4o R o6 Jarere - Ax
28 de Setentro, 157 - YWia matwl - 20551030 - R0 0 Janero - R - Brasd - Phooafax + 55 27 28688284 - o-mal remosfop@yance com

Sctemittud: April 24, 2013 - Modification: June 23, 2013 - Accepled: August 12, 2013

ABSTRACT

pidemiological data from oral squamous cell carcinoma (OSCC) Is mostly derived from

North American, European and East Aslan populations. Objective: The aim of this study
was to report the demographic and clinicopathological features from OSCC diagnosed In an
Oral Pathology service In southeastern Brazil in an 8-year period. Material and Methods:
All OSCC diagnosed from 2005 to 2012 were reviewed, Including histological analysis
of all hematoxylin and eosin stained slides and review of all demographic and clinical
Information from the laboratory records. Results: A total of 346 OSCC was retrieved and
males represented 67% of the sample. Mean age of the patients was 62.3 years-old and
females were affected a decade older than males (p<0.001), Mean time of complaint with
the tumors was 10 months and site distribution showed that the border of the tongue (37%),
alveolar mucosa/gingiva (20%) and floor of mouth/ventral tongue (19%) were the most
common affected sites. Mean size of the tumors was 3.4 cm, with no differences for males
and females (p=0.091) and males reported both tobacco and alcohol consumption more
frequently than females. Histological grade of the tumors revealed that 27%, 40% and 21%
of the tumors were, respectively, classified as well-, moderately- and poorly-differentiated
0SCC, 26 cases (7.5%) were microinvasive OSCC and 17 cases were OSCC vanants.
0SCC In males mostly affected the border of tongue, floor of mouth/ventral tongue and
alveolar mucosa/gingival, while they were more frequent on the border of tongue, alveclar
mucosa/gingival and buccal mucosa/buccal sulcus in females (p=0.004). Conclusions:
The present data reflect the epldemiological characteristics of OSCC diagnosed In a public
Oral Pathology laboratory in southeastern Brazil and have highlighted several differences
In clinicopathological features when comparing male and female OSCC-affected patients.

Keywords: Squamous cell carcinoma. Oral cancer. Mouth, South America. Epidemiology.

INTRODUCTION

Oral squamous cell carcinoma (OSCC) Is the
most common oral malignancy, representing up
to B0-90% of all malignant neoplasms of the
oral cavity''. Although oral cancer Incidence Is
highly variable worldwide, it is accepted that oral
cavity ranges from the 6 to the 9" most common
anatomical location for cancer, depending mostly
on the country (and even specific region in some
countries) and gender of the patients'', Despite this
mean incidence, It can represent the most common

J Appt Oent B 460
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location for cancer in some specific reglons,
especlally in southeastern Asia'', Major etiological
and predisposing factors for OSCC Include mostly
smoking and drinking habits, and ultraviclet
radiation (specifically for lip cancer), but several
other factors such as human paplllomavirus (HPV)
and Candida Infections, nutritional deficiencies and
genetic predisposition have been also assockated'' ',
0SCC is a disease of adults and elderly and Its most
common chinical aspect Is an ulcerated lesion with
necrotic central area surrounded by elevated rolled
borders™,
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Squamous Cell Carcinomas in Patients with Fanconi Anemia
and Dyskeratosis Congenita: A Search for Human
Papillomavirus

Blanche P Alter', Neelam Giri', Sharon A Savage’, Wim GV Quint?, Maurits NC de Koning?,
and Mark Schiffman’

'Clinical Genetics Branch, Division of Cancer Epidemiology and Genetics, National Cancer
Institute, Rockville MD 2DDL Diagnestic Laboratory, Rijswijk, The Netherlands

Abstract
Patients with Fancon anemia (FA) and dyskeratosis congenita (DC) are at high nsk of head and
neck and anogenital squamous cell carcinomas (SCC). In the general population, these sites
(particularly oropharyngeal SCC) may be associated with infection with human papillomavirus
(HPV). In FA and DC, however, the majonty of HNSCC occur in the oral cavity. We mvestigated
the HPV status of HNSCC and vulvar SCC from 9 patients with FA and 4 with DC using a very
sensitive PCR assay, and found HPV16 DNA in only a single vulvar tumor from onc FA patient,
and in none of the HNSCC, These results suggest that HPV may not be the cause of SCC in
patients with FA or DC, and that vaccination may not reduce the incidence of HNSCC in these
patients.

Keywords
Fanconi anemia; dyskeratosis congenita; squamous cell carcinoma; human papillomavirus

Fanconi uncmia (FA) is primarily an sutosomal recessive DNA repair disorder charactenized
in many paticnts by congenital abnormalities, bone marrow failure, acute myeloid leukemia,
and solid tumors. The relative nsk of tumors is ~50-fold higher than in the general
population, ~800-fold for head and neck squamous cell carcinomas (HNSCC) and ~3000-
fold for vulvar cancer. Dyskeratosis congenita (DC) is a clinically similar inherited bone
marrow failure syndrome, due to abnormalities in telomere biology, with a relative nsk of
~8-fold for solid tumors, and ~1100-fold for HNSCC (1).

In the general population, almost ll cervical, and up to half of vulvar, cancers are associated
with human papillomavirus (HPV) infection, particularly the high-risk types HPV16 and
HPVIS (2), Inthe US,, HPV16 or 18 is also associated with ~25% of HNSCC, particularly
>50% of oropharynx rather than oral cavity (<10%) (3-5). A possible common feature
relating the specific gynecologic and head and neck sites is a tissue transformation zone (6).
Gillison et a/. indicated that a prophylactic vaccine has potential to prevent cervical as well

Correspondng suthor: Blanche Alter, MD, National Cancer | B0 E Bivd, Plaza South 7020, Rockville,
MDD, 20852, Tel J01.-402.9731, FAX 301.406- 1854, alterbiimailnib. gov

There have been two contradictory reports with regard o the mle of human papsllomavirus (HPV) in head and neck s gymecologse
squamous cell carcinoma (SCC) in patients with Fancons anemia. We studsed tumon from patients with Fancon: anemas o
dyskerutonis congenita, and did not find evidence for camality by HPV, We predict that vaccination with cusrent HPV vaccines may
not reduce the mesdence of SCC i thess patients.
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Fanconi’s anaemia and related bone marrow
failure syndromes

Inderjeet Dokal

Acadenuc Unit of Paediatrics, Institute of Cell and Molecular Science, Barts and The London, Queen
Mary’s School of Medicine and Dentistry, London E1 2AT, UK

Introduction

Accepted. July 12, 2006
Correspondence to:
Inderjeet Dakal,
Academic Unit of
Paediatrics, Institute of
Cel and Molecular
Science, Barts and The
London, Queen Mary’s
School of Medicine and
Dentistry, Blizard
Buiiding, 4 Newark Street,

The inherited bone marrow (BM) failure syndromes are a heterogeneous group of
disorders characterized by BM failure, usually in association with one or more
somatic abnormalities. The BM failure may present at birth or at a variable time
thereafter including in adulthood in some cases. Over the last decade, there have
been significant advances in the genetics of these syndromes particularly
Fanconi’s anaemia (FA) and dyskeratosis congenita (DC). These advances are
beginning to provide a better understanding of normal haemopoiesis and of the
pathophysiology of some cases of idiopathic aplastic anaemia (AA). They have
also provided important insights into some aspects of DNA repair (FA/BRCA
pathway) and telomere maintenance (DC-related genes), two pathways critical in
the maintenance of genomic stability. These advances are already facilitating
better diagnosis of patients with these disorders. It is hoped that they will also
form the basis for developing new treatments.

Keywords: bone marrow failure; DNA repair; dyskeratosis congenita;
Fanconi’s anaemia; telomerase

Bone marrow (BM) failure syndromes are characterized by the inability
of the BM to produce an adequate number of circulating blood cells.
They are associated with significant mortality due to bleeding or infec-
tion. The vast majority (~70%) of these cases are classified as idiopathic
as their primary actiology remains unexplained (Table 1). In a subset
(~15% of cases), a drug or infection can be identified that precipitates
the BM failure/aplastic anaemia (AA), although it is not clear why only
some individuals are susceptible. In ~10-20% of patients (the focus of
this review), the disease is constitutional/inherited, where the disease is
familial and/or presents with one or more other somatic abnormalities

Whitechapel London :
£1 24T u:L cmar.  |1] (Table 2). The features of some of the classical syndromes are sum-
idokaiegmuiacuk  marized in Table 3, The precise incidence/prevalence of these remains
Aritish Medical Bulletin 2006; 77 and 78: 17-5) © The Author 2006, Mublahed by Oxford University Press.
DO 10109 VBmbAS00T For Parmissions, please amail journals. p ford) Inorg
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Head and Neck Cancer - New Insights into a

Heterogeneous Disease

Jens Peter Klussmann

Department of Otorhinolaryngology, Head and Neck Surgery, University of GleBen, GieBen, Germany

The large majority of head and neck cancers are squamous cell
carcinomas (HNSCC) that arise at the mucosal linings of the upper
aerodigestive tract, suggesting & homog dis H
HNSCC are remarkably heterogeneous. They include several sub-
classifications in relation to anatomic location, etiology, and mo-
lecular findings. In Germany, 4,532 and 12,992 new HNSCC cases
Iin women and men, respectively, were counted in 2013. These
HNSCC developed at different locations, Le,, oral cavity, pharynx,
and larynx [1). The 5-year overall survival for all locations is still
poor and is estimated at 51% for men and 61% for women in Ger-
many. Historically, HNSCC have been linked to tobacco and alco-
hol consumption. Over the past decades, the overall incidence of
HNSCC has been decreasing, In contrast to that, the incidence of
oropharyngeal cancers is rising, which is related to a strong in-
crease of human papillomavirus(HPV )-assoclated cancers in west-
ern countries, The reason for this increase might be a sexual trans-
mission of HPV decades before cancer development, These cancers
are now kdentified as a distinct tumor entity, with many differences
In comparison to HPV-negative HNSCC regarding their cellular,
biological, and clinical characteristics. The identification of HPV-
related HNSCC by molecular biology and recently omics ap-
proaches has disclosed the heterogeneity of HNSCC and thus has
contributed to a new classification of these tumors. Strikingly, it
became evident that HPV-related oropharyngeal cancers showed a
significantly better response to established treatment modalities
resulting in an improved Il survival, Therefore, the HPV sta-
tus can be regarded as one of the most accurate prognostic bio-
markers in HNSCC, and pl6-immuncstaining became a rellable
surrogate marker for the HPV status, In line with this, the latest
version of the "AJCC Cancer Staging Manual' [2] Includes new
staging rules for HPV-positive cancer.

66

Despite improvements in diagnosis and therapy, morbidity and
mortality have remained high and appropriate treatment of pa-
tients still is a major challenge. Most cases are diagnosed with
locally advanced disease, and multimodal treatment consists of
concomitant chemoradiotherapy or surgery followed by risk-
adapted radio(chemo)therapy. Although it is conceivable that dis-
tinct patient subgroups might benefit from treatment de-escalation
(e.g. HPV-related HNSCC) or targeted therapy, effective personal-
ized treatment options are not yet in clinical use for HNSCC.

The aim of this Issue of ONcoLOGY ResEARCH AND TrEAT-
MENT Is to highlight new insights into the biology of HNSCC, to
discuss their possible implications for established treatment mo-
dalities, to point to future therapeutic developments, and to call at-
tention to open questions which should be addressed by clinical
trials. Jou and Hess (3] focused on recent data derived from inte-
grative genomics analysis and multi-scale modeling approaches
regarding the biological and clinical diversity of HNSCC. Wagner
et al. [4] gave an overview of the newly recognized tumor entity
‘HPV-related HNSCC'. Semrau [5] discussed modern treatment
technologies and new developments of radiation oncology. In their
original article, Wuerdemann et al. (6] compared the outcome of
patient cohorts with HPV-related and -unrelated oropharyngeal
cancers treated with primary surgery. Schuler at al. [7] outlined
novel treatment options for HNSCC, especially in the field of
immunotherapy.

Disclosure Statement

The author declares no contlict of intereat
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Oral epithelial dysplasia: Classifications and clinical relevance in risk assessment of oral potentially
malignant disorders
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ABSTRACT

After more than 2 decads, the World Health Organization (WHO) publizhed the revized grading svstem for oral epithelizl dvsplasia in 2017, The revizsed claszification
has changes reflacting our evolution of understanding of the dvsplastic process. Although the WHO 2017 three-tier arading system iz the gold standard for histological
diagnesis of oral potentially maliznant dizorders, it has certam lmitatons. Suggestions to overcome these limitations mclude the wse of clinical detenmimants and
molzcular markers to supplement the srading systam. It has also been suzzested that & to-tier svstem may be mors reproducible and clinically translatable for bener
managament Thess advances in the understanding of epithelial dvzplasia are very important slobally and for uz in the Indian subcontinent, given the prevalence of
habits {tobacco/areca mt) and burden of oral cancer in this part of the world. The following review wraces the evolution of the grading system of dysplazia, its relevance
and climical utility.

Keywords: Cancer, epithelizl, rading, histopathelogy, oral dysplasia, potentially maliznant, precancer

INTRODUCTION

Oral cancer iz the 1™ most common cancer in the world, with an estimated 300,000 nevw cases and 143,000 deaths in 2012.[1.2] In India, 200100,000 population are
affectad by oral cancer, which accounts for around 30% of all types of cancer [3] Most cazes of oral cancer are associated with habits (tobecco/arecs mit) and are
praceded by anmptomanc clinical lesions collectively referred to 2= oral potentially maliznant dizorder (OPAID).[4] OPLIDs includs leukoplakia, enhroplakiz reversa
smoker's palate, erozive lichen plams, oral submucons fibrosis, lopus ervthematosus and actinic keratosiz [5.6]

The worldwids prevelence rate of OPMD: ranges from 1% to 3%. Estimares provided by individual zidies vary depending on the country, the populztion nnder
Investigation, the partem of tobacco use and the clinical definition used for leukoplakia. Ome of the early spidemiological smdies aszassmg the nizk of OPMD: in India
reported that 30% of oral cancers wars pracaded by OFAD [7] The zlobal prevalence (1956 to 2002) of leukoplakia was estimated 1o be 1.49% to 2.60%.[2.2] The
prevalence of envthroplakia among populztons in India and Malavsia iz estmatad 1o be 0.02%.[10.11.12,13] Reparted incidence ratzs of OPMDs in the Indian
subcontingnt have ranged barwean 0.6/ 1000 and 30.2/1000 with a regional variation in prevalsnce from 0.2% in Bihar state in the north to 4.9% in Andhra Pradesh in the
eazt. This differsnce in the range is antributed to the prevalence and typs of tobacce use [14,15]

OPLD iz 2 clmical disgnosis for which the histological diagnosis may be hyperplasia hyperkeratoziz, oral epithelial dysplasia (OED) or oral squameous cell carcinoma
(Q&CC). CED is characterized by cytelogical and architectural altsrations reflacting the loss of normal marration and stratification pattem of surface epithelium [16.17]

This review aims to dizouss the differsnt classifications of OED, their limitznions and relsvance in determining the risk of malimant transformation. Understanding this
ralation betwaen the clmical diagnosiz of OFMD and hizopathelogical dizanezis of OED iz ezzential for early disgnosis and clinice] managsment,

MALIGNANT TRANSFORMATION OF ORAL POTENTIALLY MALIGNANT DISORDER/ORAL EPITHELIAL DY SPLASIA TO ORAL
SQUAMOUS CELL CARCINOMA

Oral leukoplakia iz reported to carmy up to 2-fold increased nisk of developing oral cancer depending on the zite and habits [1E] The MTE. of leukoplakia varies from
14% to T4e.[10.20.21 227 A recent systematic raview of the observations] srudiss in OPMD reported an MITE. of 0.13%~34% acrozs 24 sudies [13) MTR. of epithelial
dvaplasiz ranges between 1.4% and 38% (Ho eral: 1.4%-7.61% par vear; Lumerman of o, §.6%-36%).[16.21] The variztion in rates between srudies iz attributed to
differences in fallow-up times, study roup definition and selection and tobacco habits [24]

Oral epithelial dysplasia - Terminology

The word dvzplasia denotes abnormal growth [25] The dvsplastic alterstions may reven to normal when the underlying inciting stimuluz 15 ramoved. Dvaplasic feamures
in siratified squamous epithelium are charactarized by cellular atypia and loss of norma] maturation and stratification [17] The World Health Orzanization (WHO)
monoeraph on hesd and neck tamors {2005) wzes the term “epithelis] precursor lesions™ and defines it as “altered epithelinm with an increased Likelihood for progression
to zquamaus call carcinoma ”[26]
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Head and neck squamous cell
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Abstract | Most head and neck cancers are derived from the mucosal epithelium in the oral
cavity, pharynx and larynx and are known collectively as head and neck squamous cell
carcinoma (HNSCC). Oral cavity and larynx cancers are generally assoc lated with tobacco
consumption, alcohol sbuse or both, whereas pharynx cancers are increasingly attributed to
infection with human papillamavirus (HPV), primarily HFV-16, Thus, HNSCC can be separated
inta HPV-negative and HPV-positive HNSCC. Despite evidence of histological progression
from cellular atypia through various degrees of dysplasia, ultimately leading to imasive MNSCC,
most patients are diagnosed with late-stage HNSCC without a clinically evident antecedent
pre-malignant lesion. Traditional staging of HNSCC using the tumour-node-metastasis system
has been supplemented by the 2017 AICCAUICC staging system, which incorporates additional
information relevant to HPV-positive disease. Treatment is generally multimodal, consisting

of surgery followed by chemeradiotherapy (CRT) for oral cavity cancers and primary CRT for
pharynx and larynx cancers, The EGFR monodlonal antibody cetuximab is generally used in
combination with radiation in HPV-negative HNSCC where comarbidities prevent the wse of

cytotaxic chematherapy. The FDA approved the immune checkpoint inhibitors pembrolizumab
and nivolumab for treatment of recurrent or metastatic HNSCC and pembrolizumab as primary
treatment for unresectable disease. Elucidation of the molecular genetic landscape of INSCC

Head and seck squimous cell carcinomes (HNSCCs)
develop from the mucosal epitheliam i the aral cavity,
Phary sod laryns and are the ot commn

ches Uhat arine In the head and neck ro |, The bunden
OF HNSOC varies across countrien/roghons sad has gos-
exally been correlutad with exg 0 by devived
carclnogens, excemive skcohol comusmption, or both.
Increasingly, tumours thet arise in the oropharyns
e lnkiod 40 prior infection with ancogenic stralss of
s paptomaricus (HPV), prissardy HIVCIR end,
10 & bewer extont, NIV 18 and other stralng’ ' As the
okl common oncogease HFVG HIV- 16 and HPV- IR,
are covered by FDAapprovd HIFV vaccines, # s foas.
hle that MFV.positive HNSCC coudd be prevented by
wonconaful v lnation campeigns wididwide HNSCC
of the aral cavity and Marynx sre stlll primardly ssoc
ated with smoking and ase now collectively referved 10
s MV oegative HNSCC, No screening sirsteyy has
proved 1o be effective, snd careful physical exsmsing.
Hows pemsing the prinmaey approsh for early detocts

over the past decade has revealed new opportunities for therapewtic intervention, Ongoing
eflarts aim to Integrate our understanding of HNSCC biology and immunobiology to identify
predictive blomarkers that will enable delivery of the most effective, least-toxic theraples.

Although & propeetion of aral pee-maligaant leslons
(OPLs), which p s Jeukoplabia (white parch

or erythroplakia (red pasches), progress 1o lovaive
cancer, the majoeity of patients present with advenced-
g NSO without aclinkcad history of s pee- asalignancy.
HINSCC of the cral cavity s generally treated with sungh
cal resection, folowed by adiuvant raudiation ce cheso-
therapy phas radiaton (Known o chemoradiation oe
chemaradiotherapy (CRT)) depending on the discase
sage CXT has boen the primary approach bo test cas-
cers (hat selae s the pharyns or Mryax. HIFV. positive
HNSCC generally has o more Eavoursbde progoosis
than HIFV-negative HNSCC, and oagolng studies are
Testing the eflicacy of dose redaction (of
Bt eadiation aned Chemnther apy) s HIPV posdiive die
case treatment. With the exception of easly stage wal
cavity cancers (which are treated with sangery alone)
o Larynx cancens (which are amenable 1o sungery or
radiathon akone ). treatment of the majorty of patients
with HINSCC roguires multiaadality approaches and
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Special Topic: Potentially premabigmant oral epéthelial lesions (PPOEL)

Vol 125 No. 6 June 2018

Clinical features and presentation of oral potentially ®
malignant disorders
Saman Warnakulsuriya, FDS, PhD. DS

Owal potentially malignant disanders 1I0PMDs| are conditions that precede the onset of Invasive cancers of the ol cavity. The
term embraces precancerows lesions and conditions rederred 10 I cadier Wordd Health Organization (WHO) definitions. Leu-
koplakia is the most common OPMD; erythroplakia, although rare, s mare serious. Several variants of leukoplakia are recognized,
and climcal subtyping may help determine the prognosis 1o 2 limited extent. Blopsy & essential 1o condinm the peovisional clin-
ical diagnosis, and timely refesral 1o a specialist is indicated. Certan OPMDs, such as anal submucows fibrosks, are encountered
particdaddy in population groups from Asia with specific ldestyle habits. This review peovides clinical descriptions of the wide
range of potentully malignant disorders encountesed in the oral cavity as a prelude 10 the topics discussed in this focus ssue.
(Oval Surg Oval Med Oval Pathol Oval Radiol 2018,125:582-5%0)

A range of orad mucosal disorders with an increased become malignant, 50 in their current state, that is, before
risk of malignancy has been described m the lierature, malignant trunsformation, they are still (potentially)
and these disorders are listed under the umbrella term premalignant.

ol | ally malig disorders (OPMDs). The spec- Since the 2007 publication characterizing OPMDs,'
trum of OPMDs include oral kukoplakia, erythroplakia, new evidence has emerged to support the inclusson of
erythroleukoplakia, ol submucous fibrosss (OSF), palatal oral bichenoid lesions and oral lesions of GvHD as po-
lesions in reverse smokers, oral lichen planus, oral - tentially malignant disorders. Brief descriptions of these
chenced reactions, graft-versus-host desease (GvHD), aral conditions are also mcluded here.
lupus erythematosus, and some hereditary conditions, such
as dyskeratosis congenita and ep lysis bullosa. LEUKOPLAKIA
Actinsc cheslitis of the lower lip is also assocuated with To precusely dsagnose oral leukoplakia, it is snportant
an increased risk of ip cancer, The majonity of these das. to consider its definition,” Histonically, the term lewko.
orders may be asymptomatic in the early stages of thesr plakia was used clinscally 10 denote any adberent white
evolution and may be detected by dental practitioness on patch or plague (kerutosis). Over several decades, clim-
routine oral examination. It & exsential, therefore, that cians realized that all white patches arising s the omnl
health professionals are knowledgeable about the clin. cavity should not be labeled ol keukoplakia, Several defi-
ical features and dagnostic aspects of OPMDs 1o further mitsons of oral leukoplakia have been put foeth m the past
investigate and, where appropriate, make referrals o spe- few decades. The most recent definstion in use refers o

cualists for treatment. leukoplakia as “predominantly white plagues of ques
It has been known for over o century that oral cancer tonable risk, having excluded (other) known diseases or
muy develop in wreas of pre-existing mucosal patholo disorders that carry no increased risk for cancer™ Ex
gy in the oral cavaty. In the literature, these lesions have amples of other benign white levons that should be
been referred to by such terms as “pre-cancer,” excluded to arrive at the diagnosis of oral keukoplakia
" precin Mo lignant | * and " pithelsal are frictional kerutosis (cheek hiting ), alveolar ridge kera
u-uplnu A mon: precise term, puiamnll) malig- toxis, leukoedema, white sponge nevus, and Fordyce
nant dsordens,” wis adopted by the WHO Collaborating granulex, which are usaally bufl colored.
Center because there is no certainty that all precancer Oral lepkoplakia may be asymptomatic or display a

ous lesions will eventually develop mto aral cancer' The benign clinical app ¢ making it difticult for the
term alvo embraces precancerous lesions and condi-
tons thut were included in the previous WHO

clusifications.” In this focus isee, it is proposed to in- Statement of Clinical Relevance
troduce & new term “poteatially premalignant oral

epithelial lesiors [PPOELS]" (wee Edtorial), The under- wm“mﬂ

lying concept is that these lesions have the potential o encountered during a routine oral
represent the most significant

Fmer it Peoleasn. Kaag's Cullege London. UK

WHK Collaburssny Centse fir Ord Cammerr, Lo, UK mwwhh““m

Reveivesd fior fublicasion Now & 2017, setimed for revicho Mar 16, i1s a dental practice. Early diagnons, referral o 4 spe-

2018, acceptind foe publicatios Mar 21, 2000 cialist, and appropriste mtervention may reduce the

© 3018 Wwevier I, AB rights severvod rate of progression of these conditions 10 invasive
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TP53 Mutations in Head and Neck Squamous Cell Carcinoma
and Their Impact on Disease Progression and Treatment

Response

Ge Zhou, Zhiyi Liu, and Jeffrey N. Myers
Department of Head and Neck Surgery, The University of Texas MD Anderson Cancer Center,
Houston, Texas 77030

Abstract

Recent studies describing the mutatsonal landscape of head and neck squamous cell carcinoma
(HNSCC) on a genomic scale by our group and others, including The Cancer Genome Atlas, have
provided ung dented persp for und, ding the molecular pathog: of HNSCC
progression and resp [ These stud firmed that of the IPS53 amor
suppressor gene were the most frequent of all ge terations i HNSCC, alluding to
the smportance of the TP51 gene in supp g the develoy and progression of this di
Clsmcally, 7P53 are signaficantly d with short survival ime and tumor

to radsotherapy and chemotherapy in HNSCC patients, which makes the 7P53 mutation
status a potentmally usefil molecular factor for nsk fication and predictor of climical resp
in these patients. In addition to koss of wild-type p53 fi and the d negative effect o
the remaining wild-type pS3, some p53 often gain g fi o p

igenesis and prog Different pS3 mutants may 7 different gain-of-fi

propertses. Therefore, mutant pS3 is not just one protemn but actually a vanety of proteins that

coatribute to an P Iy vast vk of tumor-promoting processes. Herem we review the
most up-to-date information about 7253 mutations avaslable via The Cancer Genome Atlas-bhased
analysis of HNSCC and discuss our current understanding of the p | tumor-supp role
of pS3. fi g on gam-of-function activities of pS3 mut We also sumumarize car
knowledge regarding use of the 7757 mutation status 2s a potential evaluation or stratification
beomarker for progneses and a pred of clinical resp to radiotherapy and ch herapy in
HNSCC patients, Finally, we discuss possible strutegies for largeting HNSCCs bearing 7957
mutations,

Keywords
Head and neck sq cell HNSCC; p53; P53 CGainof -y

Heod and neck squamous cell carcinoma (HNSCC) & the magor form of head and neck
cancer and the sixth most common cancer worldwide. The global mumber of new HNSCC
cases annually s estimated 10 be mare than 600,000, with about 155,000 deaths sbaerved

‘Comespondonce 8 Jefley N. Myom, of Heud sad Nock o Unit 1443, The Univarsity of Tevas MD Andenon
Cancer Conter, 1313 Holoombe Boulevand, Hosstan, TX 77030, USA. T, TIETAS 2007, jmyars maleaderuin ooy
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The early diagnosis of small-sized oral squamous
cell carcinoma: a challenge for the clinician.
Report of two cases and literature review

Chnistian Bacci, Annamaria Pollio, Alessia Cerrato, Nicola Lucchian, Manaluisa® Valente

University of Padua, Clinical Dentistry, Head Prol. E. Stellin, Department of Neurnaciences, Head Prof. A. Martini
! Unit of Pathclogy, Department of Cardiclogical, Toracic and Vascular Sciences, head Prol. S. lliceto

KEYWORDS

ABSTRACT

Esrly dugrioss, Orsl cancey,
Squanmous Cell Carcinoma,

A Ol Squamows Cell Carcnorms (SCC) has dierent chincsl presentations, depending on
its loeation, evolution lime, précancanus Bsions and risk lactors. I i apparent hat the high
martaily due fo this malignancy /s caused by i delecion in advanced stages, despilé aasy
accessibilly of the ony cavly R routing chinical examiiation. This is mainly becsuse hese
lesions are in mos! cases asmplomatic i the early slages (pain appesrs bacause of nervey
muscies denege or local Insumay) and their sie does nof incrasse for 4 long time, The stage
of advancement of ars! SCC af ihe bime of diagnesis & the mast important prognostic Seky,
even f the cowse of arsd SCC s unpredictatle. The purpose of s study i 1 siress the dsue
that srrali-sled onsl SquAMOUS ced carcinomis e very SITeul fo distingush from bengn
Siemakents and premaligrant kesions, and cansitl intra and extra-oval esaminations should be
performed, in ordeér 1o decresse the rsk of makgnant transibemation.

Casse report Two cases are mpovied, nt order show how difficull f can be b establish &

diffeeniial dlagnosis and the importance of bicpsy in case of doutl

Introduction

Oral cancer refers to cancer occurnng between the
vermifion border of the lips and the junction of the hard
and soft palates or the posterior third of the tongue.

Oral squamous cell carcinoma (SCC) is nowadays
the sixth most common cancer n the world with two-
thirds of cases localized in developing countries (1)
and with an Incidence of about 275,000 new cases
every year, it is an ncreasing healthy emesgency
workiwide with lethal effects n over 50% of the cases
diagnosed. It affects more frequently males than
fermales (M:F=15:1), probably because of the major
risk factors exposure.

Oral SCC has different clinical presentations,
depending on its kecation, evolution time, precancerous
lesions and risk factors. In most cases It appears as
o leukoplastic, erythroplastic or leukoerythroplastic
lesion, but # could also resemble a verrucous leukoplakia
or may prasent superficial eroded areas. It sometimes
appears as a necrotic ulcer, with irregular margins and
raised indursted borders, and some other times it is
exophytic and smooth, When increased consistency
on palpaten is observed, choron infitration must be
wspected.

18

It & apparent that the high mortality due to this
malignancy is caused by a detection of the dsease
in advanced stages, despite the easy accessibility of
the oral cawity for regular clinical examination, mainly
because these lesions are in most cases asymptomatic
in the early stages (pain appears because of nerve/
muscles damage or local traumas) and thelr size does
not increase for a long time. As result many oral SCCs
are diagnosed at an advanced stage and the prognosis
s therefore poorer than it could have been d diagnosed
earlier (2).

In the recent Werature, the role of early oral SCC
dagnosis In avoiding more extensive and  costly
freatments, greater morbidity and poorer survival has
been widely highlighted (3, 4, 5), Onizawa et al, (6)
reported that extended oral SCC are diagnosed more
@asily, while there & a later refarral of patients affected
by T1 tumors, because of difficuities in obtaining
an early clear clinical diagnosis of small mucosal
neoplastic lesions.

In chinical practice the tumor stage is defined by
TNM staging system of oral cavity cancer (desgned by
the American Joint Committee on Cancer) and tumer
dimensions (T) ame divided info 4 categories (T1: <2

I Jousiad e Dol Moo v, 21,2017

72




Annex 18

Wl (! Pl (O C B ALBAD OF PRENT - ARTICLE INPRESA bl Chng o ol 6 s

Josrmal vecrion: Oral Medhcroe axd Pathalogy o J0. 4317 smaddaral 20347
Pabircaton Typex: Review Aty e dhos angridoe )0 431 Voedaral 20347

Techniques for early diagnosis of oral squamous
cell carcinoma: Systematic review

Cliudis Carrerns-Torras ', Cosme Gay-Escoda *

' DDS Dentistry Licoase | Schood of Dentistry, Universaty of Barcelons (Spain)

IMDDDSMS, PhD, EBOS. Chairmes sad Professor of Oual and Maxiliofacial Surgery, Schood of Dentistry, Usdversity of
Barcelona. Durector of Masies's Degree Prograss (s Oral Sargery and Implaniokogy (EFHRE [nternatwonal Univenay FUCSOY
Coordinat Rescarcher of the IBELL Institute. Head of Oval and Mavillofscial Sergery and Implastology Department of the
Teknos Medical Center, Barcclons (Spain)
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Abstract

Background and objectives The dagnoses of early ol potentially malignant disorders (OPMD) and oral squa.
mous cedl carcinoma (OSCC) is of paramount chinical importance grven the mortality rate of kate stage descase
The azm of this study is 10 review the literature 10 assess the current situation and progress i this area
Material and Methods: A search in Cochrane and PubMed (Junuary 2006 to December 201 3) has been used with
the key words “squamows cell carcinoma”. “early diagnosts” “oral caviry”, "Potentiatly Malignant Disorders™ y
“premaligrant lestons”. The inclusion critersa were the use of technigues for early diagnosis of OSCC and OPMD,
T years aged anticles and publications wrstten (s English, Freach or Spanish. The exclusion criteria were case re-
ports and studies in other languages

Results: Out of the 89 studies obtaned initially from the search 60 anicles were selected to be included m the sys.
tematic review: | metasnalysis, 17 systematic reviews, 1S prospective sudies, 5§ retrospective studies, | consensus
and | semdstroctused interviews,

Conclusions: The best duagnostic technigue is that which we bave sufficient experience and traming Definitely
tasue opsy and histopathological exammation should remain the gobd standard for oml cancer diagnase In this
systematic review 1 has not been found sufficient scientfic evidence an the majority of proposed techniques for
carly dsagnosss of OSCC, therefore more extensive and exhaustive sudies are needed

Key words: Squamaons cell carcimoma. early diugnonis, oval caviry, potentially saltgnant disorders, premaliysant
feviony.
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Em Clinical and Experimental Otorhinolaryngology Vol. 12, No. 2: 107-144, May 2019 hitps:/fder.org/10.21053/ce0. 2018.01816

pISSN 1976-8710 eSSN 20050720
Guidelines

Guidelines for the Surgical Management of Oral
Cancer: Korean Society of Thyroid-Head and Neck

Surgery

Korean Society of Thyroid-Head and Neck Surgery Guideline Task Force
Young-Hoon Joo'* @ - Jae-Keun Cho* - Bon Seok Koo' - Minsu Kiwon' - Seong Keun Kiwon? - Soon Young Kiwon
Min-Su Kim' - Jaong Kyu Kim? - Heejin Kim* - Innchul Nam' - Jong-Lyel Roh® - Young Min Park" - [-Seok Park!
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Gljoon Lee™ - Doh Young Lee* - Myung-Chal Lee” - Joon Kyoo Lee™ - Jin Choon Lee® - Jae-Yol Lim"
Jae Won Chang® - Jaon Yeob Jang" - Man Ki Chung" - Yuh-Seok Jung™ - Jae-Gu Che? - Yoon Seok Chor®
Jeong-Seok Chof* - Guk Haeng Lee” @ * Phi-Sang Chung® @

Department of Owrhinolaryngology Head and Neck Sirgery. 'College of Medicine, The Catholic Universty of Korea, Seoul.*Inje University
College of Medicine, Busan, 'Chungnam Natiooal Untversity School of Medicine, Daejeon, ‘Eut Untversity School of Medicine, Doejeon, *Seoud
National Untversty College of Medicine, Seoul *Korea Unversity College of Medicine. Seou, "CHA University Schoo of Medicine, Seongnam.
‘Catholic University of Daegu School of Medicine, Daegu, *Hallym Unversity College of Medicine, Seoul; “Asan Medical Center, University of

lsam College of Medicine, Seoul, " Yonsel University Colege of Medicine, Seoul: “Gyeongsang National University Schoo of Medicine, Jinf;

“"Pusan National University School of Medicine, Busan; “National Cancer Center, Goyang, " Chonnam National University Medical School,

Hhwasun, "School of Medicine, Kyungpook National University, Daegu, "Korea Cancer Center Hopital Seoul: *Ajou University School of

Medictne, Suwon, "Sunghyunkwan Untversty School of Medicine, Seoul: *Yeungnam University Colege of Medicine, Doegu,
“ Inha Untversity School of Medicine, Incheon * Dankook University College of Medicine, Cheonan, Kovea

Korean Society of Thyroid-Head and Neck Sungery appointed a Task Force to provide guidance on the implementation of
a surgical treatment of ol cancer, MEDLINE databases were searched for articles on subjects related to “sungical manage-
ment of oml cancer” published in English, Results were restricted to systematic reviews, mndomized control trials/con-
trolled clinical trials, and observational studies, The quality of evidence was rated with use RoBANS (Risk of Bias Assess-
ment Tool for Nonrandomized Studies) and AMSTAR (A Measurement Tool to Assess the Methodological Quality of Sys-
tematic Reviews). Evidence-based recommendations for practice were ranked according to the American College of Physi-
cians grading system. Additional directives are provided as expert opinions and Delphi questionnaire when insufficient evi-
dence existed. The Committee developed 68 evidence-based recommendations in 34 categories intended o assist clinicians
and patients and counselors, and health policy-makers, Proper surgical treatment selection for oml cancer, which is directed
by patient- and subsite-specific factors, remains the greatest predictor of successful treatment outcomes, These guidelines
are intended for use in conjunction with the individual patient's treatment goals.

Keywords. Mouth Neoplasms, Squamots Cell Carcinoma, Surgery; Guideline; Republic of Konea
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Oral cancer: Current role of radiotherapy and chemotherapy

Shao-Hui Huang ', Brian O'Sullivan *

' MD, MRT(T), Assistant Professor
* MD, Professor Department of Radiation Oncology, the Princess Margaret Hospital, University of Toronto
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Abstract

The term oral cavity cancer (OSCC) constitutes cancers of the mucosal surfaces of the lips, floor of mouth, oral
tongue, buccal mucosa, lower and upper gingiva, hard palate and retromolar tnigone. Treatment approaches for
OSCC include single management with surgery, radiotherapy [external beam radiotherapy (EBRT) and/or brachy-
therapy), s well as adjuvant systemic therapy (chemotherapy and/or target agents), various combinations of these
modalitics may also be used depending on the disease presentation and pathological findings, The selection of sole
or combined modality is based on various considerations that include disease control probability, the snticipated
functional and cosmetic outcomes, tumor resectability, patient general condition, and availability of resources and
expertise, For resectable OSCC, the mainstay of treatment is surgery, though same practitioners may advocate for
the use of radiotherapy alone in selected “carly” disease presentations or combined with chemotherapy in more
locally advanced stage disease. In general, the latter is more commonly reserved for cases where surgery may be
problematic. Thus, primary radiotherapy + chemotherapy is usually reserved for patients unable to tolerate or who
are otherwise unsuited for surgery. On the other hand, brachytherapy may be considered as a sole modality for
carly small primary tumor. It also has a role as an adjuvant to surgery in the setting of inadequate pathologically
nssessed resection marging, as does postoperative external beam radiotherapy # chemotherapy, which 1s usually
reserved for those with unfavorable pathological features. Brachytherapy can also be especially useful in the re-
irradiation setting for persistent or recurrent disease or for a second primary arising within & previous radiation
field. Biological ngents targeting the epithelial growth factor receptor (EGFR) have emerged as a potential moda-
lity in combination with radiotherapy or chemoradiotherpy and are currently under evaluation in clinical trials.

Key words: Radiotherapy, chemoradiotherapy, oval cavity cancer, treatment.
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REVIEW

Docetaxel in the treatment of squamous
cell carcinoma of the head and neck
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Ab Squar cell of the head and neck (SCCHN) presents at a locally
advanced (LA} stage in many patients. Chemotherpy has been fally smegrated mao
first-Bne treatment programs, either during or prior 1o radiotherapy (RT) - the comerstone
mthﬁmmﬂo(wbﬂn‘wuhﬂmmum

diotherapy (CCRT) provides an absoluse survival benefit when compared
mmworwmwmmm Nonetheless, distant metas-
tases still rep the most cause of fxilure. Consoquently, adding mduct
hemotherapy (1CT) 10 defintive non-surgical local therpies with a cumative intent has been
Wnﬂwnum Recently, it has been shown that ICT using the combaration

of the tune do el with cisp Al | des sigiif | benedit over
cisplatin LFL.whuudhﬁnnhddmeklﬂMﬂJmhwuhph&uCﬂ!
(TAX324 trialy. Docemaxel is also beng gated in o (MR duscuse,

mﬁm-ﬂm&uk-mﬂdyhmm:mwdm
will incorporase biologic agents &s an add-ca to d 4
cMulﬂwa(lTuhumahwcmolwlm
Keywords: chemoralictherupy. chemmeherapy. docetaxel head and veck carcinos, s

tion, locally advanced. toxane

Introduction

With a global annual incidence of app ly S00,000 cases, squamous cell
carcimoma of the head and neck (SCCHN) - which includes carcmomas of the oml
cavity, floor of mouth, tongue, tonsils and juxtatonsiliar fossae, larynx, and pharyn
(oropharynx, epipharynx, and hypopharynx) - is the filth most common cancer
worldwide (Parkin ¢t al 2005). Even m the US, where the incidence of SCCHN s
relatively low, thix type of cancer accounts for up to 3% of all malignant ncoplaums
(National Cancer Institute 2008a). SCCHN, an aggressive epithelial malignancy, has
historscally been asseciated with poor prognesss. Moreover, as the majonty of SCCHN
cates are assocuated with tobacco consumption and alcobol sbuse, many patienty
present with notable comorbidities linked to lifestyle, a factor that lmits the delivery
of effective antitumor therapy. Indeed, up untal the mid- 1990, S-year survival rales
had been reported to be as low as 30% or below for stage IVa'b (MD) dscase (Vokes
et al 1993), and 40% for stage 11 desease (Larsmore et al 1992), However, over the
last decade, overall mortality rates for cancers of the oral cavity, pharynx, and larynx
have been modestly decreasing in the general population (Natsonal Cancer Institute
2008b, ¢). This is the case not andy in low stage cancens, an effect mostly attributable o
progressively earlser d of curable tumors over time, bat also in locally advanced
(LA) devense, The latter effect is due 10 a0 interplay of mumerous fictors, inchuding
the continuous advances in oncologic supportive care, refinement of the manmer of
adminastration of complex chemotherapy regimens, technical advinces in the delivery

Tharapeutics ind Chncal Rk Musagement 2000 4(5) 045886 845

© 2008 Dove Medical Preas Limit All rights renscvd
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Su fuente de conocimiento farma

B VADEMECUM '« oo s

Medicamentos  Monografias ATC ~ Clasif. ATC  Laboratorios  Noticias

Cisplatino

D Embarazo
@ Lactancia: evitar

A Afecta a la capacidad de conducir

Antineoplasicos e inmunomoduladores > Antineoplasicos > Otros agentes
antineoplasicos > Compuestos de platino

Mecanismo de accion

Cisplatino

Inhibe la sintesis del ADN produciendo enlaces cruzados dentro y entre las
cadenas de ADN. La sintesis de proteinas y ARN es inhibida en menor grado,
también ofrece propiedades inmunosupresoras, radiosensibilizantes y
antibacterianas.

Indicaciones terapéuticas

Cisplatino

Cisplatino puede utilizarse como monoterapia o en terapia de combinaciédn.
Cancer testicular metastasico o avanzado. Cancer de ovario metastasico o
avanzado. Carcinoma de vejiga metastasico o avanzado. Carcinoma de células
escamosas de cabeza y cuello, metastdsico o avanzado. Carcinoma de pulmén
no microcitico, metastasico o avanzado. Carcinoma de pulmén microcitico,
metastasico o avanzado. Cisplatino esta indicado en combinacion con la
radioterapia en el tratamiento del carcinoma cervical.
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Cisplatin in cancer therapy: molecular mechanisms of action

Shaloam Dasarl and Paul Bernard Tchounwou'

Cellomics and Toxicogenomics Research Laboratory, NIHNIMHD RCMI-Center for
Environmental Health, College of Sclence, Engineering and Technology, Jackson State
University, 1400 Lynch Street, Box 18750, Jackson, MS 39217

Abstract
Cisplatin, cisplatimum, or cis-diamminedschloroplatmum (11), s 2 well-known chemotherapeutic
drug. It has been used for treatment of numerous human cancers ncluding bladder, head and neck,
lung, ovanan, and testicular cancers. It i effective against various types of cancers, including
carcinomas, germ cell tumors, lymphomas, and sarcomas. Its mode of action has been linked to its
abality to crosslink with the purine bases an the DNA; interferig with DNA repair mechanssms,
causing DNA damage, and subsequently smducing spoptosss i cancer cells. However, because of
drug resistance and numerous undesirable side effects such as severe kidney problems, allergic
reactions, decrease immusnity to infections, gastromtestinal disorders, hemorrhage, and heanng
loss especially i younger patients, other platmum-containing anti-cancer drugs such as
carboplatin, oxaliplatin and others, have also been used. Furthermore, combination therapses of
cisplatin with other drugs have been highly considered to overcome drug-resistance and reduce
taxscity. This compeehensive review highlights the physicochemical properties of cisplatin and
related platinum-based drugs, and discusses its uses (esther aloae or i combmation with other
drugs) for the trestment of various human cancers, A special attention is given (o its molecular
mechanssms of action, and its undesirable side effects.

Keywords
Cisplatin; Platinum-based drugs; Mechanisms of action; Cancer treatment

1. Introduction

Cusplatm (CAS No, 15663-27-1, ME:ClLHgN, Pt NCF<L19875), cisplatinum, also called
cin-diamminedichloroplatioumd 11), 1s & metallic (platinum) coordination compound with a
wjuare planar geametry. It s a white or deep yellow o yellow-omnge crystalline powder at
roven tempernture, 1t is slightly soluble i water and soluble in dimethylprimanide and N, N-
dimethylformamide. Ciaplatin s stable under normal temperatures and pressures, but may

© 2004 Evevier WY, All nghts seserved
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5-FLUOROURACIL: MECHANISMS OF
ACTION AND CLINICAL STRATEGIES

Antimetabolite drugs work by inhdbiting essential
blosynthetic processes. or by being lncorporated o
mocroimokecudes, such as DNA jed RNA, and inhibitny
thelr nermal function. The Baoropyrimidine 5. fluo-
vousracll (3 FU) does bath, ncowevenisee were devel
oped in the 19505 following the olservation that rat
Dhepatamas used the pyrimidine uracll — ooe of the
fous bases found s RNA - mare rapidly than normal
s, Iodhicatiog that urac metabelivm wan a posential
targed for st tmetabolite * The mecha-
i of cytotantedty of 5 FU has been ascribed o (he
wibsbescorporation of huorunuckotides o RNA and
DNA and 10 the detulattion of the aucleotde syreheti
ety sythse (1%)

3 FU b5 widely used In the treatment of a range of
cannnns, Inchading colorosd and brent canoes, and can.
cors of e mrdigestive tract. Altheugh 5 FU 1 combl
mmmmm:nm
vesponsse s aned sarvival s biresnt and boad wnd neck
canncers, 18 b coloreetal cancer that §. FL has had the
Jreatest lopact. § FU- based cherotherapy improves
overall and diseaw froe survival of patients with esecied
stage 11 colorectal cancer’. Nonetheben, responas rates
foe 3 FU- based chemotherapy ana i line treatinenst
for dvanced cobosvctal cancer are ooly 10- 15% e 1
The combdration of 3 FL with newes chemotheraples
sch o manorican and coaans has lmproved the
tesponse rates for advanced cobrectal cancee 10 4050,
mersi . However, despite these w
(hetapet sramghes uv sty

Danie! B. Longley, D Paul Harkin and Palrick G. Johnston

5 Foourack {5-FU S widely used in the reatment of cancer. Over the past 20 years, ncreased
understanding of the mechansm of action of 5-FU has led 10 e devalopment of sirategies ihat
Increse 1S anlicances actidy. Desple hese acvnces, dng (elstance femans & sgficant
imitation to the cinical use of 57U Emerging technologies, such as DNA microamay proting,
hive the polential 10 kienty novel genes Inat are invalved In mediating fesistance (0 5-FU. Such
Larget genes Mgt prove 1o be terapetically vluable & new Langels lor chemotherapy, of &
predictive blomarkens of fesponsé 1o 5 FU-based chemotherapy

Understanding the mechantsms by which § 5U
caunes ool death and by which tusmenrs becooe reststant
13- FU Is am essential stop owands predicting or over
coming that sesistance. So, what do we know about the
mechanism of action of §-FU and what strategies have
Doen e 1o exshance it activity? s vecsonsn techocl
gy has the patential 1o identify novel genes that have by
rolkes I medbiting reststance %0 5 FU- hased chemother
apy Such genes might be therapeutically valuabe as
rescscTve s of § FU chemoseraitiity and/or
Jrowicke new maolecular targets st overcoame drag ress
tance. Hemw have pre-clindeal studies impacted on the
clinsdcal use of 5 FU and how might DNA mieroarray

il alf s e Bk ol applic ths”

Mechanism of action of §-FU

5 FU 15 an analogue of uracl with 2 fuorine stom
at the C.3 poutilon I place of hydrogen e 1)
the sarme facilitaned traes

ynithesls :
enzyme bn 3 FU catabolivm b
Sy e
drodaomuracil (DHFL)' Meoee thas B0 of adminks.
tered 5 FU bn noemally cataboliaed primarily in the

Iver, wheve DPD b abunchantly expressed”,
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e R -
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A DISCUSSION ON CHEMOPREVENTION OF ORAL CANCER BY SELECTIVE
CYCLOOXYGENASE-2 (COX-2) INHIBITORS

A K SINGH®, A. PANDEY", M. TEWARI", KUMAR PRAKASH®, H. S. SHUKLA",
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Oml are p iy fatal di bave a high mortalaey mie and because of this it
uWM&IMMW‘CﬂXLM&ym-
prostaglandin d in two isofi the constitutive COX-1 and mducible
COX.2. Ooxdamamvdywnﬂhd-udm oral premabignant
lesion and seemed 10 be enhanced specifically in high-nisk oml lesions. In recent ssudses it
h-bufundhllmm'hucox-!ammm-n_lm&luyldb
or therap possibelities for upper ‘_ tract. The data in

. - = .!. '.W
ww:duuwummmwwuwm
therefore; sclective COX-2 inhibitor should be mvestigated as new chemopreventive
agents for paticnt who are at high risk for developing oral cancer.

(Received December 22, 2009; accepeed April |, 2010)
Keywords: Cych Selective COX.-2 mhibitoes, Oval cancer,

o

Chemoprevention

1. Introduction

Oral malignancy, (OSCC), i1s a major health problem worldwde (400,000 cases per year)
[1]. Sixteen million new cuses of cancer are estimated every year by 2020 [2]. lts incadence and
mortality in the United States is increasing in recent years especially among young nsales (3] and
approximately 28260 new cases and 7230 deaths were expected in 2004 [4]. The five yeur survival
rate remains about S0% inspite of advances in chemotherapy and Radiotherupy. The surviving
paticnts are also lefl with severe functional compromise and may develop a second cancer within o
few years [4, §]. It s impoctant o recognize preventive strategies for thes discase. The advent of
genomics has provided msight into the mechanmms by which | cells by {6].

The arachidonic scsd metabolism has been suggested to play an important role in oral
carcinogenesis [T Cyclooxygenase (COX), the key emzyme required for the conversion of
arachadonic acid to prostaglandins was finst identafied over 20 years ago. Drugs like aspirm that
inhabat cycloonygenase activity have been avaslable to the public for sbout 100 years, Two-
cyclooxygenase isoform have been sdentified and are referred 1o as COX-1 and COX-2. Under
many cucumstances the COX- | enzyme i produced constitutively (Le. gastric mucosa) where as
COX-2 are inducible (1e. sme of mflammation) [8]. Cyclooxygenase-2 (COX-2) was barely
Wulhmmlq‘hlmh&mpﬂ“mhmbn“wcdmm
[9]. The development of rewistance to vanety of chemotherapeutic agents is one of the major
challenges s effective cancer treatment (10} COX.2 mbibitor prevent the growth of human oral

" Correspondsng suthor dr pandeyhpongmail com
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Photodynamic Therapy as a Treatment Option for Oral
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Abstract

showing promising

The challerge In cancer management s to find a balance betwen the intended therapeutic
outcomes whilst preserving and madntaining function and aesthetics. This dilemma Indtiated
cngoing offoets focusing on POT which & now considered a historical re-utilized technicque
results bt with many lmitations. FOT has eowrged s 2 sucoessful

aned chnically accoptable therapeutic approach to the management of malignant and benign
diseases. It Is lmportant to usderstand that FOT cannot completely neplaco other treatmant
modalithes but can be ed & 2 el adjunct or as additional treatment.

Kaywords: Dysplisia; Photodynamic therapy, Carcinoena; Troatment

Introduction

In oeder 10 successfully manage head and neck sguamous
cell carcemomas (HNSCC), it is impemtive that function and
sesthetics are maintained as much a5 possible lmproving koco-
regional discase control rates has heen somewhat the focus
of research m the last JO40 years Nomssrgical treatment
approsches such as PDT can be applied 10 keep speech and
swallowing function but with less than optimal improvements
in survival "4

Nevertheless, it i immediately clear that advances in the
management came o the expense af sltering function and
changing acsthetics. This was s that the ultimate goal of kco-
regional control of the desease was achieved '

The challenge in cancer management 15 1o find a halance
between the intended therapeutic outcomes whild preserving
nd maintaining function and sesthetics. This dilemma intiated
ongoing effarts focusing on PDT which 15 now considered a
historical re-utilized technigue showing promesing results
but with many lmitations. Photodynamic theespy (PDT) 1 2
treatment modabity that bs minemally mvasive. Unlike lontzing
radistion, PDT has the advantage that it con be applied repeatedly
o the same site. PDT wtilezason in medicme had been widely
sccepted and it is an appealing option In oncology becane the
use of chemotherapy, wnizing radistion, o surgery does not
prochude the use of PDT, and all of these approsches cun be
wsed i & patient whe has received DT

POT v oot an aMemative approsch 1o the common used
modhbities however, there are certam ciroumstances were PDT

can be used 25 an altermative approach. Although PDT 1 still
emergmg, it i already o successful and clinscally spproved
thempeutc modality used for the management of neoplastic and
ronmabgnant discases !

PDT structure

POT utilzes three components 10 achieve the mtended effect an
tumor cells and these essential components are. 3 photosensituzer
(PS) light, and oxygen. The essential companents are meffective
on tumor cells when exposed 10 the cells a5 single modalities
However, when they join together a hughly reasctive product,
single, is formed causing significant toxcuty resulting in cell
death via spoptosis or secroe, *

There are three mechanisms that cause the antiumar effocts of
POT These include the deect cytotonic effects on tumer cells,
damage 10 the tumor viscularity, and an inflammatory reaction
leading 1o the development of systemic immamity !

Tha therapeutic effect of PDT production of singlet
oxygen

The basies of the photochemucal remction which instiates the
process of tumor cell destruction is dependent on the excitaton
of the e oxygen located m the body by the injected

[ —. et
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—_Review Article

Gene therapy in oral cancer - An update

Sai Lakshmi L.J, Radhika T, Nadeem Jeddy

Department of Oral and Maxillofacial Pathology and Oral Microbiology, Thal Meogambigal Dental Cobege and Hospaal,
Chennal, Tamil Nadu, India

ABSTRACT

Gente therapy  the we of DN & a1 apent i treat geesetse diwmdens. Gene thersgy ssms at the nsertaon of 3 therspent genic silo
the el of & paticsst for the cormecsan of s nbeta erme of mersholises, 1o sleer oe repar an g perenic abeoemabe. Todsy,
ot of the gene therspy stadics aee smed at cancer and herditary discaves which see hoked 1o genene defects Cancer waally
occurs due 0 the prochicean of muliple mutatons = 3 sogle cell whach cose it o proliferate out of umlhmlmahdnn&
&0 diangery, eadiason theeagn, sod cheootherapy have been used widely o et cancens, but s

wnc thunl of paticess lummnclhmmmnhhryMu.mﬂuumﬂn&q;«wmkuulummm
o other therapees for cancer paticats. The puepose of thas artle o b revicw the coneepts and tochmsgue, with an st o the

Current rocaech o0 ity sppdeatcons in oral sgsmoss el curnoma (OSCC)

Key woeds: Crone gun, pone theesgy, ol cineee, vecon

INTRODUCTION

OSCC 15 the most common malignancy in the
oral cavity and 1s the 6* most common cancer
world-wide.") Oral cancer ts assocuated with genetic
mutations resulting from exposure fo tobacco, alcohal,
betel quid, ele™ The current treatment strategies for
0SCC nclude a combimation of surgery, rdiation
therupy, and chemotherapy, Surgical resection of
tumors cause significant functional (speech and
swallowing) and cosmetic defects. Chemotherapy
1 associated with toxicity and has not been proved
to possess an impact on the survival of patients,
Recurrence is common in approximately one third of
the patients despite definitive treatment, Ciene therapy

Addross for comespondance.
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which mvolves replacement of the defective gene
by a therapeutic gene has emerged as a promising
treatment modality in the field of biomedicine.™
This alternate treatment option has been proven to
ncrease survivid mtes of OSCC patients, This review
hghlights current research methods available for
combating OSCC.

THE HISTORY OF GENE THERAPY

Joshua Lederberg and Edword Tatum laid out the
fundamentals for gene therapy.' Michael et al,
succeeded m transferrng a gene (TK gene, which
codes for thymidine kinase) into mammalian cells
in 19779 In the year 1990, the first approved
gene therapy clinical trial took place when
Ashanthi De Silva, o dyearold girl with Adenosine
Deaminase (ADA)-deficiency/Severe Combined
Immunodeficiency (SCID) syndrome, was given
her own T cells engmeered with a retrovirml vector
carrying o normal ADA geoe by the NIH (National

This (s @ open ccess Lumal, and atcion ar darbuied under e
winioite

40 Licarae which adows O 1 i twed, 4nd taud upan P
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SOE BOLETIN OFICIAL DEL ESTADO si%
Nom. 177 Sabado 25 de julio de 2015 Sec. L Pag. 62935
I. DISPOSICIONES GENERALES

MINISTERIO DE SANIDAD, SERVICIOS SOCIALES E IGUALDAD

8343  Real Decreto Legisiative /2015, de 24 de julio, por o que se spruebs el texto
refundido de ia Ley de garantiss y uso racional de los medicamentos y
productos sanitanios.

La dsposicion final cuarta de la Ley 10v2013, de 24 de julio, por ka que se Incorporan
al ordenamiento juridico espafiol las Directivas 2010/84/UE del Parlamento Europeo y del
Consejo, de 15 de diciembre de 2010, sobre farmacovigilancia, y 2011/B2UE del
Partamento Europeo y del Consejo, de 8 de junio de 2011, sobre prevencion de la entrada
de medicamentos faisificados en ka cadena de suministro legal, y se modifica la Ley 2972006,
de 26 de |uio, de garantias y uso racional de los medicamentos y producios sanitarios,
autoriza al Gobiemo para elaborar un texto refundico de ia Ley de garantias y uso racional
de los medicamentos y producios sanitarios. Esta autorizacidn, por un plazo de dos afios
a partir de 18 entrada en vigor del lexto legal habilitante, liene por objeto consalidar, en un
texto dnico, 1as sucasivas modificaciones gue se han ido inconpoarando, desde su entrada
&n vigor, en |a citada ley e incluye ia facultad de regulanzar, aclarar y armonizar los lexios
legales que deben ser refundicos.

La autorizacion que da cobertura & presente lexto refundido tiene su razon de ser en
la necesidad de dotar de una mayor segundad juridica a una reguiacion que se ha
caracierizado por una conlinua sucesion de nommas que han completado o medificado, de
forma muy dispar, el texto onginal de |a Ley 26/2008, de 28 de julo, o que aconsea la
aprobacion de un texio Gnico en & que se incduyan, debidamente armanizacas, todas |as
dsposiciones aplicables en &f ambito de esta ley. El texto resultante deberia tener, asi. una
vocacidn de estabilidad, una vez que ae han culminado con &xilo 08 NECesarnos rocesos
de consolidacidn y adaptacidn imprescindibles para asegurar la continuidad de la
prestacion poblica sanitaria y mejorado los mecanismos de farmacovigilancia y de
proteccion de la cadena de suministro.

La Ley 20/2006, de 26 de plio, pretendid, al igual que k& Ley 25/1990, de 20 de
diciembre, del Medicamenio, derogada por ella, dotar a la sociedad espafola de un
Instrumento iInstitucional que permiliers que los problemas relativos a los medicamentos
fueran abordados por cuanlos agentes sociales se vieran INVolucrados en su mangjo, én
la perspectiva del perfeccionamiento de la alencidn a |a salud. El liempo transcurnido
desde 18 aprobacion de ambos 1exios legales permite afimar que se ha aicanzado en gran
parte el objetivo pretendido consagrandose la prestacidn farmacéulica como una
prestacion universal

La prestacdn tarmacéutica comprende 1o medicamentos y 108 producios sanitaros,
asl como el conjunto d& acluadiones encaminadas & que |08 pacientes |08 reciban y los
utiicen de forma adecuada & sus necesidades clinicas y en las doss precisas segin sus
requerimientos Individuales, duranie el periodo de tiempo adecuado, con |a nformacdn
NECESANS PAra su COMecto uso y Al menor coste posible.

Es necesario hacer una valoracdn positiva de lo que son y de o que represantan los
medicamentos y 108 productos sanitanios para e Sistema Nacional de Salud por lo que la
politica farmacéutica desarroliaca en las (vnas décadas se ha ofentado en la direccdn
e asegurar su disponibildad pars cuber las necesidades de los pacientes.

En este aspecio, el papel dé los profesionales del sector ha sido fundamental para
sicanzar estos logros. EI médico es una figura central en las estralegas de Impulso de la
cabdad en la prestacidn farmacéutica dado & papel que se e atribuye en el culdaco de |a
salud ded paciente y. por tando, en la prevencidn y en of diagndstico de ks enfermedad, asl
COMO en la prescripcion, en su caso, del tratamianto con medcamentcs. EI irabsjo gue los
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ABSTRACT

Diespite advances in surgery, radietherapy. and
chematherapy, the survival of patients with eral
squamens cell carcinoma has oot significantly
impraved over the past several decades. Treatment
options for recurrent or refractory oral cancers are
limited Gene therapy for oral cancer is cumenty
under investization in clinical tmials. The goal of
cancer gene thempy is to mraduce new Zenstic
material into target cells without toxicity to non-
target tissues. This review discusses the
techmiques used in cancer gene therapy for oral
squameus cell carcinoma and summarizes the
ongeing strategies that are being evaluated in
chiniral mials.

KEY WORDS: gene therapy, oral cancer, anal
squamens cell carcinoma.

Facuived April 30, 2002; Last renision Ociobar 31, 2002
Acvepted Movemher 5, 2000

Gene Therapy for the Treatment
of Oral Squamous Cell
Carcinoma

INTRODUCTION
edifications of traditional cancer therapies, including surgery,
dintherapy, amd chemotherapy, have not improved the survival mtes
of patients with mucesal squamous cell carcinoma. Local and/or regional
fumor recurrence develops m approximately one-third of patients, despife
definitive treatment (Schwartz of al, 2000). The patient with recurrent of
mefastastic cancer is often considered incurable. A variety of chemo-
therapeutic agents has been used alome, and in combination, for the treat-
ment of racument aral squamans cell cancinema. Howsver, chematherapy 15
associnted with wel-known touicities and has demonstrated no clear impact
on survival in patients with recurrent oral cancer (Schoijvers e ai, 1998).
Patiznts with recurrent oral cancer that iz refactory t chemotherapy and'or
ndiation therapy have a median Life expectancy of several months, and the
response rate to second- or third-line chemotherapeutic regimens is
approximatzly 15%. Two-thirds of patients dying of this dissass have no
evidence of symptomatic distant metastases. Therefore, local and regional
disease contral is paramount, underscoring an urgent need for more
effactive thempies. Gene therapy has the potential o target cancer cells
while sparing normal tizsues. Such 2 simiegy may be useful for recument
disease as well as in the adjuvant setfing (i.e., at the resected rumer
margins). However, the clinical application of gene therapy for meatment of
oral cancer will require optimization of gene delivery in conjunction with
determinations of transfecion efficiency.

DEFINITION OF GENE THERAPY

(Gene therapy can be defined az pene mansfer for the purpose of trating
fman disease (Cusack and Tamabe, 1998). Thiz ncludes the mansfar of
new genstic material as well as the manipulation of existing genetic
material. This helds mue especially for cancer cells, whers dominantly
activated oncogenes can be fargeted. The mansfer of genstc material may
orour i vive (where the gene is inroduced into the body) or ex vive (where
2 fumeor is removed, the zenetc materials deliversd, and the cells are then
re-infroduced imto the patient). The e vive approach has not been unilized in
aral cancer because suparficial lesions usually lend themsebves t the direct
mjection of zenetic matsrial.

STRATEGIES FOR GENE THERAPY

Patential uses of gene therapy in oral cancer include the reamment of
recurrent disease and adjovant treatment—for example, at surgically
resected margins, Localized distant mefastatic dizsase is another potential
targst of gene therapy in patients with oral cancer, Although systemic
adminisiration is theorstically desirable to addres mesiafic dissase, gene
therapy has not vet besn shown to be suitable for systemic delivery in
canear patients, Due to the raquirement for direct injection, oral cancer isa

1
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Phosphatases reverse p53-mediated cell
cycle checkpoints

Lawrence A. Donchower'

Departments of Molecular Virology and Micrabickogy Molecular and Cellulr Bology Fediatrics
ond the Human Genome Sequencing Center, Baykr Covlege of Medkione, Houston, TX 77030

The Cancer Genome Atk und othey lurge-
scale cancer gemome sequencing projcts
have identifled an impressive number of
significantly mutated genes that are likely
drtvers of cancer peogressdon (1). These stud-
ies have defladtively conflemed that the gene
encoding the p53 tumor suppessice is e
st frequently mutatad gene in human can-
ceen. A maor companent of the ps3 antican-
cey resporse b s abdity 10 arvest ol divislon
i diffesent stages of e el cyde. In PNAS,
o study by Shaltied et al peovides additional
Insights et the mechasisims of reversd of
the ps3-medutad cell cyde amest (21 Such

In the normal cell, the ps3 pestein fusc
toos 45 4 stress integrator that becomes
ctivited In respoese w myrisd dysfuncional
states (eg, dusuged DNA, abermant cnco-
genic signaling, s hyponia) Once activated,
P33 can lnktlate stress sespoiic peograss 1o
clmbute the dysfunctional sae, auch o
repukr of DNA dusage. If the sressed ool
Is dividing, p53 cam enect any ooe of sevenl
antiproliferacive programs. Under kw10
modersie stress conditions, the dnviding ced
sy be tasdently arreted Altensativey,
wnder conditions of high stress, the cell
may be permusently uvested (senescence)
" I 1ed ¢ :I.J. in an i 4
manner |

lnsights may provide mew cancer therup
oppartusies

nm;mmmroum
AN AN

|

pophusis). In thase cases whese cdl
divisin b merely avested, e is allowed

Panphtamen P4 wnl W) s 1wl QAN v hpumnts Filawng DA damege AT o) C00J e

gt (A0 002 KA Paaaghaniedin of 341 davadiim & vanw pasnl sBaaton of Tw 3J) e walvy 1

# G0 ool g avmt ATV sl O phasghonyiin of KAP) posvents i reenad g

for the dusage or dyshanction to be repained
without belng transmitted 10 progesy cdls
Thas, p53 has been called the “guandiun of
the gemoene” (3), Given the bupoetance of
53 & a ol fdade mechunisn, &t b
not surprising that it inacivation & & Nighly
scdectad event in cancer progression.

Activuted p53 cas halt cell divisions in both
the Gl and (2 phises of the ool diviskn
cyce. G s the preparation phase of the cell
befire replicution of &5 DNA and G2 pre.
pares the cell for misosds. Amvest and repalr of
cells befee DNA replication ar miods are
Bkely 1o prevent dumage-inducad mutatioosl
events o abnonsal cheomoone wgegatcn
events, respectively. Once sepul of damage s
achieved, the cell uses puthways 10 relleve the
53-mediated el cyde arrest and retum
a noeml divding Rate

Much of the p53-mediated cell cycle arrest
& effected by kinuses that phusphorylae ps3
(Fg 1) Theselore, phosphatases acting oo
the pS) phosphorylation shes are natursl
canalidates 1o reverse cell cycle wrrest. Unfor
tunatedy, oo knowdedge of phosphatises that
remove phosphate groups from ps3 (about
sovens ientified thos () b ke advasced
thas our knowledge of the kinases that phus
phorybe I (at lowst 33 identifled) (4) In
005, my borssory reported that the ser
Ine/threosie phosphatase WIFL (PPMID)
coukd dephospharybate p3) ot sertne 15, the
same dte phosphorylatad by the pad-activat.
iy Kinase ATM (5), and act W revense the
GUM ool cycle asrest conmed by DINA dain
age The Medeama lboeatcey kter dhowed
that WIP1 was able to relieve (2 wrvest by
imerfering with the abllty of i3 10 repress
expeesicn of key (/M progrension ficton
wach as cyclin DL (8) (Mg 1) Interestingly,
WIPL had ewlier been discovered as 4 psd
transcripeiond gt geoe (7). Thus, WIPL &
Mkcly o operate s part of 4 negative foadbeck
vepilitory loup with p33 In which damage
activatad p53 up-regubates WIPL that accu
mubites sned Inactivaies paY cece damage b

repalred. The sapprosor (WIPL) of & S

o ! A "
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Abstract

A patential approach to the freatment of genetic disorders is gene therapy. The goal of gene therapy is to infroducs therapeufic genedic material into the target c2ll fo exert fhe infended
therapeutic effect Gene therapy has already shown promising results for the treaiment of managenic disorders such as severe combined immunodeficiency and haemaphilia. How the
procedure has been extended fo the level of treating malignant condiions such as cancer of the lungs, breast, colon efe. The prevalence of fumours of the larynx and oral cavity has
increased in both developed and developing countries. This increase underscores the need for a nove! therapeutic modality that would decrease or completely ferminate the proliferation
of malignant czls. This review highlights various types of gene therapy pracedures wih respect to oral squamous cell carcinoma.

How to cite this article:
Saraswalhi TR, Kavitha B, Vijayashres Priyadharsini J. Gene therapy for oral squamous cell carcinoma: An overview.Indian J Dent Res 2007,18:120-123

How to cite this URL:

Saraswalhi TR, Kavitha B, Vijayashree Priyadharsini J. Gene therapy for oral squamous cell carcinoma: An overview. Indian J Dent Res [serial onling] 2007 [cited 2021 Apr 17 1,18:120-
12

Available from: hitps: v jdrintext asp?2007/18/31 20033767

Full Text

The current treatment strategies for oral squamous cell carcinma (O3CC) include 2 combinafion of surgery, radiation therapy and chematherapy. However, surgical resecfion of fumours
fraquently causes profound defects in oral functions such as speech and swallowing as well as in cosmefic 2spects. [1] Chematherapy is associated with wel-known toxicity and has
demenstrated no clear impact on the survival of pafients ith recurrent oral cancer. Recurrence develops in approximately one third of the patients despie definifive treatment. [2) Two
thirds of the pafients dying of fhis disease have no evidence of symptomafic distant metastasis, therefure, local and regional disease conirol is paramaunt, undzrscaring an urgent nesd
for mors effective therapy.

Several reports have indicated that the combinafion of radiaion and gene therapies has synergisfic suppressive effects on various cancer cells, including colorsctal, ovarian,

nasopharyngeal and head / neck cancer cells. 3] Gene therapy can also be used as an adjuvant to surgery (3 the resacted fumaur marging). This review highiights various gene fherapy
methods that are available for combating OSCC.
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The Cell-Cycle Arrest and Apoptotic
Functions of p53 in Tumor Initiation

and Progression

Jiandong Chen

Molecular Oncology Department, Moffitt Cancer Center, Tampa, Florida 33612
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P53 is a transcription factor highly inducible by many stress signals such as DNA damage,

oncogene activation, and nutrient deprivation. Cell-cycle arrest and

is are the most

prominent outcomes of p33 activation, Many studies showed that p53 cell-cycle and apo-
ptosis functions are important for preventing tumor development, p53 also regulates many
cellular processes including metabolism, antioxidant response, and DNA repair. Emerging
evidence suggests that these noncanonical p53 activities may also have potent antitumor
effects within certain context. This review focuses on the cell-cycle arest and apoptosis
functions of p33, their rles in tumor suppression, and the regulation of cell fate decision

after p53 activation.

ll-cycle arrest and apoptosis are the most

noticeable biological outcomes of p53 acti-
vation in cell culture and animal experiments.
The seminal finding of p53 as an inhibitor
of oncogene-mediated transformation in foci
formation is likely the result of its cell-cycle
arrest or apoptosis activities (Finlay et al,
1989). The mammalian p53 DNA-binding
domain has marginal thermostability, which
facilitates the identification of temperature-
sensitive mutants and provides a powerful tool
for controlling p53 function. The ability of ac-
tivated p53 to induce cell-cycle arrest in rat em-
bryo fibroblasts and apoptosis in a leukemia cell
line were discovered using temperature-sensi-
tive p53~135V mutant (Martinez et al. 1991;
Yonish-Rouach et al. 1991), Subsequent work
using viral vector-mediated gene delivery and

inducible expression validated these as the
most prominent effects of p33 activation in
cell culture.

Given the ability of p53 to induce both cell-
cycle arrest and cell death, the regulation of cell
fate decision has been the focus of numerous
studies (Vousden and Prives 2009), This is a
topic with significant clinical relevance because
p53-mediated apoptosis in normal tissues are
involved in chemotherapy toxicity, ischemia,
and neurodegenerative diseases such as Alz-
heimer's and Parkinson's (Checler and Alves da
Costa 2014). Induction of p53-mediated apo-
ptosis in tumor cells is considered u desirable
outcome of cancer therapy, whereas induction
of cell-cycle arrest may interfere with drugs
that target mitosis and reduce the efficacy of
DNA-damaging drugs. Cell fate decision in re-

Telitons: Canlllermina Lozano aed Amokd |, Leview

Adidnlonal Perspectives on The pi ) Protein availabile at www penpectivesinmedicine ory
Copyright 1= 2016 Cald Spring Habor Laboratory Press; all rights sserved: dol: 10,1101 /exhpenpect 5126104
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] Gene Therapy Applications in Dentistry:
i A Review
ABSTRACT

Gene therapy invohes transfer of new genetic material or manipulation of the axisting material for the purpose of treating human
dizease. It involves transfer of gensetic material — ex vivo and in vive and may conceivably revolutionize clinical practice in the
coming years. Although progress has chiefly been in the medical domain, research has moved to various dental conditions as well.
Thiz revisw is presented to highlight various applications of gene therapy in dentistry in the areas such as salivary gland disorders,
regrowth

Keywonds: Bone Raparr, Gene fransfer techniques, Growth fctor, Neoplasms

INTRODUCTION wiorid [4, 5]. Following is a brief review of gene therapy in dentistry.
Gene therapy is a field of biomedicine that involves replacing or
repsiring defective genes in the diseased cell genome to restore G@ne Therapy for Bone Repair
rormal cell function without causing any toxicty to non-target  Bone loss may be a consequence of several oral conditions such es
fismues. Since tha first attempt at human gene therapy in 1860 Periodontal diseass, frauma, necplastic pathology, reconstnuctive
[1], scientists and dinicians hawe been constantly ressarching and  surgeny or may be deficient a3 a result of conganital defects. Curmantly,
conducting trials [2). efforts gt addressing such bone defects rewole primarly around
: using subatitute materials that are either synthetic or harvested. The
e e e o 1 O 72 0% o vt et rve o oason o s o o
selected calls that are not gametes or undifierentisted cels, The  De Necessary needs. This would require manipulation of the critical
efiscts of these changss are restricted to frested ndividugls, On 35Pects of bone physiology iLe., cstennduction, differentistion of
the other hand, germ line gene therapy rtroduces permiansnt, mﬁeoblaaw:_a.ndm_e pm-c_:l..mmmmmdmm ostenconduction
inhesitable chengas to the genome of the individusl, by tergeting 20 mechanical stmuation [4]
gametes. The state of gene therapy ressarch is confined for athical  This is whene memibers of the Transfomation Growth Factor (TGF)
and technical reasons dmost in its entrety fo somatic cel gane super-family such a= Platelet Derived Growth Factors [PDGRs),
therapy [3]. Typically, therapeutic genes ane identified, isolated and ~ Ineulin-ike Growth Factors (GFs), Transforming Growth Factor-g
cloned and then introduced into & wector. A vector is avehicke thatis  (TGF-gs) and Bone Morphogenic Proteins (BMPE) have been
usad to deliver the gene of interest to the target tissus [Tebla/Fig-1].  @mployed for tissue engineerng. When introduced to & sfa in
A vector should defiver precise amount of matedal into each target  sufficient concentration, theyinduca repair by creating molecular cues
cel. Vectors thet have been expermented and wsed include virel  or native Mesenchymal Stem Cells (MSCs) to migrate, proiiferste,
and non-viral vectors. Viruses provide the most efficient jormof gene  differentiate and begin the cascade of osseous extracellular matrix
frensfar. Various viral vectors in experiment today are retrovineses,  production JE].
adenovinusss, adenc-associated viruses and herpes wviruses. Non- While most of these molecules act with overlapping roles, it is the
wiral vectors include electroporation, microinjection, use of balistic  group of BMPs (specifically BWP-2, BMP-4 and BMP-7) that have
particles, calcium vectors, lipid vectors and profein complexes [31. shown the mesimum promiise in their direct shiity to induce bone
fomnation, both when delvared inin vitro cultures [7] az wel o local
sites in vivo [8]. However, & problemn encountered is that BMPs are
degraded and heve a short half-lfe and require sustained high doss
delivery. Gene therapy has shown the abiity to overcome thess
izsues. The two basic gene therspy stretegies employing BMPs are:
(1) the delwery of BMP-related genes directly into the area of interest
in vivo and (2} the seeding of ex vivo genatically-modified cells ino

+ I
M a scafiold which is then implanted [3). Both approaches pemnit the
” mﬁ sustained delvery of elevated levels of BMPs to target tissues [B].
— Studies have shown the abifty of Ad-BMP-T sdenovirus vectors

to transfer genes encoding for BMP-T directly into tissues (dinect
gene fransfer) and have monitored the expression of the treneduced
gene products from the neighbouring vector-noculated cells [3, 10].
[Vabia/Fig-1]: Intocuniion of gans ko tha vecior and rensiar of he vector inio Similarly, the in vivo spplcability of BMP-2 gene delivery to tissues
tha tarpat =L af mandiouar defects by means of an adenoviral vector has been
Altrouch considersd lergely experimentsl, ressarch is moving 1o (eeied sucossshily |51
clinical applications, with saveral commancial gene therspies now  The ex vivo methods have been validated in several studies wheare
available for cerfain genetic conditions. Many dental conditions and  @ene transfer is accomplished in harvested cells (typically stem cells
dentsl spplications are also being ressarched presently sl over the  of mesanchymal onigin, bone marmow derived, edipose derved o

Jourmal of Clinkcal and Diagnastic Rescaroh, 2017 O, Wol-11]10}: ZEN-ZE06 (1]
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Gene Therapy for Duchenne muscular dystrophy

Julian Ramos, PhD and Jeffrey S Chamberlain, PhD
University of Washington, Wellstone Muscular Dysirophy Research Center, Department of
Neurology, Seattle, WA, 98185-7720, USA

7 4 HHS Public Access

Abstract

Introduction—Ducheane muscular dystropby (DMD) is a relatively heried disord

caused by defective expression of the protein dystrophun. The most direct approach to treating this

discase would be 10 restose dystrophen production i muscle. Recent progress has greatly

i d the prospects for ful gene therapy of DMD, and here we summanze the most

Areas Covered—Gene transfer using vectors denved from adeno-associated vines (AAV) has
gedasap ing method to restore dystrophin production in les bodywide, and

7 . option applicable 1o all DMD p Using infi gheaned from

PubMed searches of the literature, stiendance at scientific conferences and results from our own

lab, we provide an overview of the potential for gene therapy of DMD using AAV vectors

including a semmary of promising developments and isues that nced to be resolved pesar 10 large-

scale therapeutic implementatson.

Expert Opinion=—0f the many approaches being pursued s treat DMD and BMD, geoe therapy

based on AAV-mediated delivery of microdystrophin is the most disect and promising method 1o
treat the cause of the disorder. The major challenges to thes approach are g that
dystrophin can be delivered safely and efficiently without eliciting an mmmmne response.
Keywords
adeno-associated viel (AAV) vectons; Becker muscular dystrophy (BMD); Duchenne muscular
dystrophy (DMD); Dystrophin; geve therpy. P dystrophen; micro-
utrophen; tlerization
1. Introduction

Mutations in the 2.1 MB dystrophen gene lead 1o Duchenne und Becker muscular dystrophy
(DMDVBMD). The disorder is mhenited i an X linked, recessive pattem and affects
appraximately one in 3,500.4,000 newborm males workiwide, making it the most common
form of muscular dystrophy [1], While DMD typically resubts from null-alicle mutatioos that
prevent expressicn of the dystrophn proteis, BMD results from mutations that lower
expression or that kead to sccumulation of sn internally truncated protesn with reduced
stability ar functioeal capacity Dystrophin deficuency Jads to peogressine skeletal imscle
wasting paitied by d fatty and tissue, whale candiae muscle
displays ucressing fibrosis and a progi dilated cardionyyopathy. Most DMD paticets
succumb W respirmory or cardise faibure in thew 3 1o 4™ decade of life. BMD has a later
age of onset and slower prog {1} The ive mature and slow progression of
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STATE-OF-THE-ART HUMAN GENE THERAPY: PART Il. GENE
THERAPY STRATEGIES AND APPLICATIONS

Dan Wang' and Guangping Gao' 22
'Gene Therapy Center, University of Massachusetis Medical School, Worcaster, MA 01605, USA

*Depariment of Microbiology and Physiclogy Systems, University of Massachusatts Medical
School, Worcester, MA 01605, USA

State Key Laboratory of Biotherapy, West China Hospital, Sichuan Universty, Chengdu,
Sichuan, People's Republic of China

Abstract
Is Part 1 of this Review, we introduced recent advances in gene delivery technologies and
explained how they have powered some of the current buman gene therapy applications. In Pan II,
we expand the discussion on gene therapy apphications, focusing on some of the most exciting
chinical uses. To help readers 1o grasp the essence and 1 better organize the diverse applications,
we categorize them under four gene therapy strategies: (1) gene replacement therapy for
monogemic diseases, (2) gene addition for complex Esorders and infectious discases, (3) gene
expression aberation targeting RNA, and (4) gene editing 10 mtroduce targeted changes in host
genome, Human gene therapy started with the simple ides that replacing 2 faulty gene with
functional copy can cure a discase. It has been a bong and bumpy road to finally translate this
seemingly stmightforwand concept into reality. As many discase mechanssms unraveled, pene
therapists have employed a gene addition strstegy backed by a deep knowledge of what goes
wrong in discases and how 10 bhamess host celbular machinery 1o battle against discases.
Breakthroughs in other biotechnologees, such as RNA interference and genome editing by
chimeric nucleases, have the potential 1o be insegrated into gene therapy. Although clinical tralks
utdizing these new technologies are curremtly sparse, these innovations are expected 10 greatly
broaden the scope of gene therapy in the near future.

1. Introduction

Human genetic disonders arise from mutations in the DNA genome, which in many cases
abrogate the normal function of genes. To tackle these “lons-of-function” dseases,
recomhinant DNA techaology fostered the bope thet delivermg the normal copy of a
mutated gene 10 the paticnt will cure the disease. This “gene replacement”™ approach w

Nend enrvenpandence tn: Cusagpuag Goo, 0, Gene Therupry Comter, W08 Plastains Smsat. AN JINS. Linivenany of
Mossacthinete Malkical Sehowl, Worcoer, MA 01005, LKA, Telaphone +1-(506) 1500501, Fans « |- 508) kS 1562,
CAssagpuag Cimr i lotisnmiod o

IMCLONERE

Ok Chowr i o forrnder of Vymger Tharnpunncs anel huskle supanty wn thw cvmpanry. O Clasr b o imvansbor o patensts wilh petensial
woynltion lisnand b Viyager Thamapousien
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Review

New Frontier in Regenerative Medicine:
Site-Specific Gene Correction in Patient-Specific
Induced Pluripotent Stem Cells

Zita Garale! Brfan R. Dava” Oscar Ouintana-Bustamante! and Jose C. Segovia’

Mvmumwﬂdprh«mmmwmambrwmmdw
acquired pluripotency, human induced p stem cells (hPSCs) are a promising source of autologous
cells for regenerative medicine. They show unlimited self-renewal while retaining the ability, in panciple, to
differentiate into any cedl type of the human body. Since Yamanaka and colleagues first reported the generation
of hiPSCs in 2007, significant efforts have been made to understand the reprogramming process and to generate
hiPSCs with potential for clinical use. On the other hand, the development of gene-editing platforms o increase
homologous recombination efficiency, namely DNA nucleases (zinc finger nucleases, TAL effector nuckesses,
and meganacleases), -mhqhwmdhu-w&mltmpyhhmakmwpl
The generation of patient-specific PSC, together with gene comrection by homalogous recombination, will
pmuylﬂthdmIWmmhwhmhmwhwme
correction through DNA-Nucleases in patient-specific hil'SCs. Vartous technologies have been described to
reprogram patient cells and o correct these patient hil'SCs. However, no approach has been clearly more
efficient and safer than the others. In addition, there are still significant challenges for the clinical application of
these technologies, such & inefficient differentiation: protocols, genetic mstability resulting from the repro-

and hPSC culture itself, the efficacy and 5 of the DNA nucleases, and the
Whnmum recombenation effickency W:MMMWMdWm
MMWMWWMWWM&MW«MMW
and limitatiors regarding future therapeutic use of gene-cornected hil'SCs.

Introduction: Regenerative Medicine—Cedl Plus b o widdely established procedire for many banatopolutic
Gene Therapy discases (Thoenas of af, 1977). Cell therapies for other ths.
suas then followed in the footsteps of the hematopoketic e

Rmmmmummwwmn» porince. Nowadays, there ane numensus ongoing clinkal
e damaged cells, ongans, or testes in onder W Iriabs uslog varkus types of stem colds and some of them s

rostoey normal function. Coll thevapy s an Insportant regen
vrative madiciee appeowch, in which either dufterontiated celle
o wlom colly of diffveontiation am transplantod int) an
bl with the objective of yhekding spocitic cull types
prosont i At damages] B and consequently rstoring i
function. The most sucoesatul of ool therapy Is hose
marmow (IM) fransplantation, in which the transplanted he-
matopoktc whem cvlls (HSCA) ane able (0 regnenate the pa
Sot's Bloocd. IV tranepdantation sarted in the 198506 and ow

US Food and Drug Administration (FDApappaved ol
based products (wwew fda.gov / BologliosBlood Vaccines /
CollularCars Therapy Products/ Approved Products/ dufault
hem)

Coll roplacomnt can b dore with assologous or alloge-
ke stom colls. When performing allogeeste ooll therapy, the
Pk of lrsarnrws ruection usually requires the use of msmuno:
zpnmtu.. which can Induce foxkaty and Incrase the

of Wdections and canovr, which couldd by Mo threaoning

R S e S L

o Tonan b Scinn
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Gene suppression approaches to @
neurodegeneration

fihia Ghosh'@ and Sarsh J. Tabrat”

-

Abstract

Gene suppression approaches have emnergad over the lest 20 years 25 3 noved therapeutc approach for the begment
of neurodegenentive diseases. These include RNA imererence and anti-sense aligonucieotides, both of which act at
the past-ranscriptioral kevel and genome-editing techniques, which aim to repar the responsitle mutant gane Al
serve to inhbit the expression of disease-cauung protens, leading 1o the potential prevention or even reversal of
the diseses phenotype In this review we summanse the man developments in gene wpprewson strategies, Usng
examples from Huntington's dasase and other inherited causes of newrodegeneration, and explore how thess might

Therapesgtics, Huntington's dsesse, Demerttia

iluminate a path to tackie other peotenopathy asocised dementias in the future.
Keywords: Gene swuppeesson, BNA nterference, Ant-sense olgonucieotides, Zinc-finger protens, CRSPR/Casé,

Background
Gene suppression approaches refer to tangeted molecular
genetic therapies that serve to lower the expression of spe-
clfic genes. The term “gene silencing” has also been wed
to describe these methods, however, this term should be
considered @ misnomer as complite gene Inactivation does
not occug, and might not be desirable Such techniques
have made enormoas progress over the last 20 years, and
show great promise foe the trestiment of inberited newrode.
generative diseases anising from a known genetic nustation,
Newrodegenerative diseases that result from the tac
galn-of function of & mutant protein or moncoding
RNA that are withowt & sgnificant Joss-of-function are
Ideal candidates fr gene suppression approaches. There
are many strategies 10 lower the amount of toxic disease
proteins that result from single gene mutations, incud.
Ing both post-trassoriptional mhibitkan wsch as RNA
Interference (RNA), anthsesse oligonucleotides (ASOs)
and catalytic nuclelc aclds, and genome editing tech.
nigues such as zine Anger peoteina (ZFPy) and CRISPR/
Cas®h. The great beewfit of interventions #t the gene sup-
pression level, as opposed to interventions simed at the
toxk peotein tsell, s that the plethora of potentially
negative downstream cellabir pathogenk effects that

T Cimmperciiss s (ean et i L 1ate st e h
LI Mumtwagion(y Dnene Comtm Oupurmssnt of Swoscubepores ston
D U0 bvurmaw of Py, Lovston WO 1y 1L US

may artse fram the abnormal functioning of 4 single pro-
tedn are all reduced as a consequence of reatment.

In this review we will use examples from Huntingson's
disease (HD), in respect of which a warkdwide collabarative

rescarch effoct has led to the swift progression of gene
suppeession approaches, from Invitro and in-vivo develop-
ment through to & clieical tral of 8 Huntingtin Jowering
therapy that Is currestly in peogress |1 Huntington’s
discase & an astosonal dominant, neurodegenerative
condition cased by 4 CAG expansicn I exon | of the
gene encoding the Huntiegtin (HT'T) protein. The pres-
ence of the mutiat gene leads to the adalt anset of choeea,
peychiatric symptoms and cognitive decline, and Is faral
after 15-20 years (2], In addnice, examples of gene sup-
pression appeoaches In amyotrophic laterd sderosis (ALS)
{3 will be discussed However, lessons learnt from
development of gene swippeession technologies i these
conditions could equally be applied W any dementa or
oeurodegenerathve  condition In - which  the

diseuse protetn s known. Indeed the potential of kowering
tas protein for the treatment of Althelmer's discase (AD)
und other tasopathies has boen demosstrated recently 4],
as well as tamgeting dlphasynuclean  (SNCA) 5] and
leuctne rich. repeat kinsse 2 (LRRK2) [6] for Parkinson’s
disease (PD), and staxin.2 for the treatiment of spino-
cerebellar ataxia type 2 (SCA2) [7], sporadic ALS and
froatotemparal dementia (FTD) [8),
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GiiiiGantu suion Neuronal death is the common final pathologx pathway of vanous neurodegenerative

Mnn.& diseases (NDs). Although central nervous system has lttle regenerative potential, it is

Departmant of Anatamy and expected that damaged neural tissue can be recovered by esogencus supplementation

Cell Blology, Swnghyunkwan of stem cells; however, stem cell therapy cannot medulate specfic causes of NDs, such

Univorsity School of Medicine, as accumudation of extracellular amyloid peptides in Alzheimer's disease. In contrast,

2066 Secburro, Jangan-gu, gene therapy can deliver therapeutic genes to specific ND targets. Therefore, combining

Suwon 16419, Korea stem cell and gene therapy would have dual treatment mechanisms (regenerating

Tel; *82-31-294-6073 damaged neural tissue and madifying specific causes of NDs) and lead to better clinical

E-mail smjcogrsku edu cutcomes. In this review, we discuss various therapeutic genes that can be used to de-

Mon W b velop stem cell gene therpy for vanous NDs and the techmiques for how therapeutic
o - genes can be integrated into stem cells.
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< 5voan ovarg and ssongseop NTRODUCTION

Won contrbuted egually to thes Neurcdegenentive diseases (NDs) are viasrious incurable conditions in the central nervous sys
Rudy a frst authors. tem (CNS). Despite the different locations and symptoms of NDs, their common final patholog:

ical pathwary s neuronal dysfunction and loss [1]. The human CNS has poor ability to repair
damage because neurons cannot spontaneousty regenerate from residual nervous tissues (2],
Th 5 a0 Oan ACCRSS artich NDs result in permanent and progressive losses of various CNS functions such as cognttion,
dabeinted wnder the tvms of the  memnary, and/or motor functions, Accordingly, there are few effective regenerative treatments
m"""("“'"'m""::‘“'wm" . foe NDs; the current focus is only on delaying their progress [3),
prviros o " Stem cells have self renewal and multi-linsage differentiation capacites [4]. Based on their
try N M) abilithes, they come into the spotlight as novel candidates for regenerative treatment of NDs,
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Viral Vectors for Gene Therapy:

Current State and Clinical Perspectives
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Abstract —Ciene therapy Is the sraghtforwaed approach for the spplication of recens advances in molecular hology ino
clinical practice, One of the magor obstacles in the developasent of gene therapy i the delivery of the effector to and into the
targer cell. Unformanasely, ot methods commonty used s liboratory practice are poorly suited for clinical use. Viral ves -
tors are one of the most promising methods flor gene therapy delivery. Millioas of years of evolation of vinses have resulsed
in the development of moleculur moechantans foe entry lnto cells, long-teom ssivivid within cells, and scthation,
inhibition, or modification of the host defense mechanisms at all levels. The relatnvely simple onganization of viruses, susall

genome size, and evalutionary plasticity allow modifying them to create effective instruments foe gene thempy approaches.

This review summartzes the litest trends in the development of gene therapy, In p

slar, varl and of

v p—

the development of clisical products bused o virl delivery systems.

DOL 10, 1134/S0006 29791 6070063

Key wonds: DNA, RNA, viral vector, molecular targeting, sman drags

During the recent decades, gene therapy (GT) has
become one of the most actively developing and most
promising branches of medicine, Gene thempy has a
number of potential apphications, such ax

- treatment of heredstary genctic diseases, primandy
monogenic anes;

- anticancer therapy;

= treatment of infectious discases;

= treatment of common therapeutic diseases.

Mareover, recombinant vaccines can alwo be regard-
o as gene therapy, becase the way they are developed
and produced is closer 10 GT approaches rather than 1o
the development of classscal vaccines.

Abbovrianme ANV, adeno-asocated virm, G, gene therapy.
HIV, human immuncdeficiency viras HSC, hematopoketc
e cell; MLY, murine Seukemia virus, MVA, modified vac-
Clnks vires Ankars

* To wham coerespond should be aditssased

METHODS OF GENE THERAPY

A characteristic feature of o gene therapy is the use of
a nucleic acid 1o provide a specific effect in 2 cell
Generally, therapeutic effect is achieved through the
expression of a gene encoded by this nucleic acid. It can
code euther for a protein, or for RNA, initiating RNA
imterference. Mareover, it should be noted that functions
of nuclic acids are not limited onply 10 worage and
expression of genetic information. Newly deweloped
“wmarnt drugs”™ can be nucleic acids that not only contain
genetic information, but alwo have special JD-structures
and enzymatic activities. Such pucleic acids are able 1o
change their conformsation in response to certain external
stimuli, activating & ribozyme that excises, for example,
microRNA, which initiates RNA interference [ 1-3),

Discovery of CRISPR-Cas systems allowing targeted
changing (editing) of a genome |4] stimulated studies
aimed at optimization of the delivery of CRISPR-Cas

T00
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Non Viral Vectors in Gene

Therapy- An Overview

INTRODUCTION
Gane therapy is defined as the procedure Lsed 20 treat or Smprove
the health condtion of the patiert Dby modfang the patient's cells
penaticaly [1]. It provides an unigue appeoadh 10 teat Doth Inhorted
and soquend dseases by debverng a therapeutic gene mataral
and &3 assocaiod reguatony aerments Lo the nuclkeus: n order 1o
comact the loas of funchion caused Dy IMUtEton or 10 express e
deficent gane product af phwsiologic levess (21 1 is well documanted
that abmost ol human dsoases CoOUr due 10 Sedect In other 3 sngle
pene or sot of ganes Mue 10 rutation
Gene therapy & consiiered 2 an stmrusve ko enzyme /peotei
replacement thempy. The dsachantages ke n wwo clearance and
marsdacturng cost faced by the replacament thampy Imakas gong
therapy a potertial alernative o vanous rre genetic dsorers.
In spte of various methods or types of gene thaapy, the Thaapy
stars win e denificason of mutart gene which s responsbi
for the cause of e cizeasa. The naxt Wap s cloning the dantical
henithy gene. Tha is caled thecapeutic gone or tansgena. The
therapeutic gere s taiored 10 the need e, 10 augment o ppress
o mepar. Once the therepeutic gene & produced it s oaded In a
vahice called vectoe Tha function of tha vector is 1o daivar the
therapeutic gane 10 tha patient target cal, Afler the vector reaches
e target cell, & colvers the penetc matonal 1o the nucieus. In the
nucious Te gar r gets rregy o ONA and comects
the defective o mutated gene. The most ontical step I achioving
pene Terapy & choosng the vectors. Sequantial kay steps in gong
thernpy arn shown in [Tablafg )
Vectors am vohcles that ferry the genetic malerid o & wile
variety of colls, tissues and whale orgars. The optimal vector and
delvary systam depercis on the target ool and itn charactensscs,
duration of expassion andd the e of the geretic material 1o be
Incorparated i the voctor [1,4]. The prosert vectons wsed ko gone
therapy are broacly clasited as Vsl vooson, Nonowal vectors
and engneorod vectors, The non-wal wectors e Nased DNA,
particle based and chemicd basedt. Thay are acminataned by drect
admnistaron (plasrd DNANaked ONAY chemseal pryscal
Most of carclovenculer chnical trials Lae non-wral vectons as a moce
of gere Yanskr

RATIONALE FOR USING NON-VIRAL
VECTORS

The eficency of yansiecting host colls i relatvely hagh wath virad
vecions campared to non-wal methods. The main draetbacks
of umng wus veciors ane ts immunogenioty and  cytofooecity
The first relted fataity of gene therapy clinicad tnad was related
© the rdammatory macton 1o the wal vector (Adenoweis)
Adational couse of concem over usng wal gang transker vohicle
Is the phenomenon krown as meertional mutagenesis Le. eciopc
chromesomal ntegraton of wal DNA disnupts the expression of
LMoL SUppresson gene of acthvates oncogene loading 1 the
maligrart ransionmaton of cels. Due 10 its demorsirsed recced
pathogenicity, Iow cost and saso of production, NONwral woclon
hares impontant salaty acvartage over wad apprcaches. The macr
achantage of using ronwral vectons s s Dio-salety, However the
appicaton of non-wiral gene transter have Deon gromed for a ong
e In pust bocause of thew poor eficency of dolvery thereby low
yansant expresson of the vansgoenes (2] Non-wiad vecions hane
draan sgniicant atiention dus 10 &3 less smsmuncioscity Use of
oy virad vectors 1 clnical tials increased fom 2004 to 2013 whie
i of wral vector saw sgreficant decroass. Acvances I eficency.
specicty, gere espresson curation and safety led 10 a0 ncreased
rumber of non-virsl vVooior products entenng cincal ks
Urdortunately nore of the cumently avislatsie nooy vl vectors e
inal vector propertion. This has led to resswch floous on sutable
gl vecor defivery Syster

Technical challenges and limitations to successful
Non-Viral Gene tranafer

The major technical vdations o omical WMops I Mtareng &
sucoasshd gene thampy e categortzed o B8] sfciercy of
vacior Wanaport and wsioacng Into trpet colls,  DOrNEIVErInNCH,
activity, Immune respors, seguiaiory issues and sthoal concerms
ard commercializton. These difforart stages pase a by challerge
10 gune Harapy 10 ba affciertly tresting the disease. The cost of gene
Hrapy orestes an mage thed ¢ & meent for ho afuert. This wes
Claary evicent with the fnit comeneouized gene tharapy Alcpogens
Sparvovec ior Lipoprctein Lipase dutcoancy in Novernber 2013 The

Anpvr of v wol Dsgrosem Passasnn JUS bev e ) L0 Gem
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Overall and disease-specific survival outcomes following primary surgery
for oral squamous cell carcinoma: analysis of consecutive 67 patients
Yookyeong Cardiyn Sim'*, Jong-Hyun Hwang™*, Kang-Min Aber’
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Abstract I Korean Assoc Oral Madiofac Surg 2015;48-83.90)

Gctens A 10SCC) wd d the overad

Objoctves: 1he wialy o sbagal the prodt
and dcnc-specifc savwal (D5S) agoomes.
Matorials and Methods: A sl of 7 cescuutve puticsts wh isdorwest wegery fiw OSCC Seen Sevsary 2006 lo Noversber 314 were mschadead
i s whady m-«dﬂdm‘.-'nﬂm*mm_ﬂdmﬂqnmu‘mu’»
et s fyraph L cedl Al and p Kaplan-Moc metiad woe wal w e
uwypu”c-q—--“m-d-n#u-—mmdm

Results: Nircteen puterts dicd of OSCT dering Sl poraods Anolier Tve putionts died of hey decses itabing lung adowxacinms (n=1 ),
cerchend sifaction (o=1 ), gemenal weaknoo (0=2) ad prcsncns (n= 1) The o (3= 16) was 3¢ nod comsson e fr praney anigm, Gllowed by
braccal msca (9-1 51 mandbles @agiva (o= 15) nuecllary pagnea (59, oo af modh |99, resunckar Bggone (0-0), sl pales (n- 1) Eleves
ety had pTNM e | dnase, Gollowend Iry stz 11600 22) sond v TV (= 34) Now patacasts Sl pTNM st 1 s i (s sty The overall
nervvell of all pathests wae 64 29 sl the DSS was 714N 1SS of puticrs with sage | and 1l discaie was 100% Sigpw se Cox regpcsan showed the
twe perabectons S DES wore pINM stigae (#0000 1 oxhls ratio= 19 833) and proscras of mctatat lyrmph nodes (M0 0004, cchds ratas=t) 1020}
Conclusion: (1500 ke been d wih pox prog e there ware lepmoved il pcd with pet stelics. AS-
vincad duge ducaie and proence of metaiatc lyrph mades were socuiod with poscss syl cosspared wilh saddy g OSCC and sbvesce of
nock node metetais. Stage | and 1l OSCC wers d with cucclien ol reals o (has daly

I of pticats weth ord el

-

Koy words: Heal sd acch acoplaun. Sunisal, Lynpés Nl

I. Introduction

Ol squamous cell carcinoma (OSCC) - 2 common ma-
hignancy worldwide, with regional vanations m incsdence and
mortality' " The most ik fx atod with
OSCC are whacco and aloohol sbase’; however, the mcudence

Kawg-Min (A0

¢ of Ovad amd Manllnfisal Svrgeny Ly 4’!&-(&,
dll“ Asam Medhcal Comter B Ohywpacro 40.pi. Semgporgu. Sond
NS501 Ko

TEL v R22J000- 3% FAX AL 200/ 04907

Lol dbnbsngevns bl my
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T herw aathors coneribared eygmall) b s ok @i first asibors

This v o apwmivens anwle dinridasnd sudee 1y evms of e Crvaow
s Anriwn Nowd awmmers ul Lvonse hap n-at-c..u-ap
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0 younger than 40 yesrs without tobacco and alcohol abwese
has mereased’ Survival outcomes of OSCC have improved
over the last 20 years, but the prognosss i sull relatively un.
favorable, with S.year overall survaval (O8) and disease-free
survival estsmated to be 47% and 749%™ Prognosis & thought
o be influenced by factors relaied 10 the host, surgeon, and
ramee. Estableshing the it between these £ and
patent prognosss ks smpoctant. The most well-known cnncal
factoes associsted with wevival are discase stape 3t inatial
dagnosis, neck metastasss, mvasiveness of cancer cells, and
tumer thackness™ "™ If regional metastases have occurned,
the 3oyear survival of OSCC 15 halved; therefore, the ungle
most mpoctant clanical predictor i determuining survival is
the exetence of chinscally positive lymph nodes” Ovher claw.
cal and histopathalogic progrostic factoes include the sise of
the pramary tumor, site, grade of cell dsfferentiation, depth
of mvasion, hologic tumor markers, permeural mvasson,
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97



Annex 43

h foursal of Cancer

Cliica Sudy
Nationwide randomised trial evaluating elective neck
dissection for early stage oral cancer (SEND study) with meta-
analysis and concurrent real-world cohort

lain L. Hutchison'~, Fran Ridout”, Sharon M. Y. Cheung’, Nell Shah’, Peter Hardee', Cheistian Sawald”, Janavikulam Thiuchehvam',
Leo Cheng', Tim K. Mellor®, Peter A. Brennan®, Andew 1 Baldwin’, Richard J. Shaw®, Wayne Halfpenny”, Martin Dandord”,
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wuumrsmm Cohw ain McVicar™, Nick Grew™", Slu-l)ldop Nicholas Kalavrezos™, lin C Martin'* and

Alan Hackshaw™

BACKGROUND: Guitselines remain unclear over whether patierts with early stage oral cancer without overt neck disease benefit
from wuphront elective neck dissection (END), panicularly those with the smallest tumours.

METHODS: We conducted 2 randomised i of patients with stage T1/T2 NO disease, who had thair mouth tumour resected elther
with or witheut END. Cata were akio collected from a concument cohont of patients who had theis preferred surgery. Endpoints
Inchuded overall sundval (05) and disease free surveval [DFS). We conducted 3 meta-analysis of al ux randomised traks.
RESULTS: Two hundred fty randomised and 346 cbeervational cohort patients wewe studied (27 hospitals). Ocoult neck disease
was found In 19.1% (T1) and 34.7% (T2) patkents respectively. Five-yoar intention-to-treat hazard ratics (HA) wore; 05 HR = 0.71 (p =
0,18}, and DFS HR = 066 (p = 0.04], Comesponding per-peotecol results were: 05 HR = 0.59 (p = 0.054), and DFS HR « 056 (p =
0,007). END was effective for snall tumours. END patients experienced mare faciabineck narve damage; QoL was largely unaffected,
The cbriervational coheet suppected the randomised findings. The mata-analys produced HR 05 064 and DFS 054 |p < 0.001),
CONCLUSION: SEND and the cumuative evidence show that within 3 generailsable setting ol cancer patients who have an
uplont END have a lower ik of deathvrecurrence, aven with small tumoues.

CLINICAL TRIAL REGISTRATION: NHR UK Chiucal Reseasch Notwork database 1D number: UKCRN 2069 (regeterad on 17/012/2006),
ISCRTN number: 65018995, ClinkalTraks.gov identifier; NCTOOS 71883

Artish Jounal of Cancer (2019} 121.527-836; hetps/idol cg/10.1038/541416.019.0587.2

BACKGROUND

Ol squamous cell cacinoma [0SCC) 15 the okventh most
common cancer worldwide,  with 369 000 new cases aonually and
Mg’ Patients with aady stage disease (T1/T2) and no ovent
neck disease (NO) are usually teated segically, but thers has boen
uncentainty over the best management of the neck because of the
peesence of cccult neck metastask Mt are dinkally and
radiclogicaly undetectable'! Some swgeons anly mwect the
Prmary TUmowr, reserving neck Gssection as avage treatment
for subsequent neck metastasis. Othors perform elective neck

dissecton (END) smultanecus with the mouth tumowr resection,
The lngstanding question remains whether deliying neck
dissection untl nack metastass is dinically detectable undertreats
the thind"* of patients with cccult nech dease and prejdices
thelr survival, or whather offering END uplront overteats the two
hirds without ocoult neck diseaie, unewcessarly Increaung
moebichty and cost.
END reguines a longer, more complex and ‘

However, mmswmmumu\q
wha liter develop neck metastases have an increased nuenber of
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Clinical outcomes of retrograde intra-

QO—M

arterial chemotherapy concurrent with
radiotherapy for elderly oral squamous cell
carcinoma patients aged over 80 years old

Yuichiro Hayashi', Kenjl Mitsuda ™, ¥aname Sakuma’, Masakd lida’, Toshinarl hai’, Hideyuki Nakashima ',
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Abstract

Background: The aim of thas revospective obsenational study wans to evaluate toootes, averal survwad, and

lecoragional control in elderdy ol souamous cell carcinoma patients who had undergone retrograde intra-anesral
chemotheragy combined with radotherapy.

Methods: Thirnty-one eliderly patients over 80 years old with omal squamous cell carcinoma wese enofied in present
study, The treatment schedule conusted of intra- artenal chemotherapy (docetoes?, total &0 mg/m”; caplatin, total
150 mg/m”) and daly conersment radiotherapy (otal, 60 Gy] for 6 weeks

Results: The median patient age was 82.5 years old [range, B0-88 yeara) OF the 11 patieras, six [19%) had sage |1,
£ (19%] had wtage I, 17 (S5%) had stage VA and 2 (W) had stage V. The median follow up penad for aff patierts
was 17 months [range, 7-86 months) The 3-year overall survnal and locoregonal contral rates wese 78% and B1%,
respectively. The major acute grade 3 adverse events were oral mucouts in 22 (71%) patienty, neutopena n

16 (52%), and denmatitiy in 11 Q5%), With respect to bate touicities, | patent (34 developed grade 3 esteoradionecon

wrvival and locoregona contred even for elderly patients.

of the jaw. No grade 4 or higher 1oxicities were cheerved dunng the treatment and followup penods.
Condusions: Retrograde ntra-areral chemaotherapy combned with radiotheapy wan effectve n improwng overal

Keywords: intza-arterad chemothenpy, Elderly patent, Head and neck cancer, Oral cancer, Radiothesapy

»

Introduction

The percemtage of eldecly patients with head and neck
squamous cell carcinoma  within  the population s
increasing as 4 result of the increased average age of the
populatian, Almost 20% of patients with head and neck
cancer are over the age of 70 years [1].

The majority of studies support appeopriate surgical
masagement of resectable head and neck
(HNM] In elderly patients [2, 3], With respect to the

postoperative quality of lfe (QOL) of HNM patients,
there were no sgnificant differences betwoen eldecly and
younger patients [4]. However especially in aral cancer
patients, it & obvious that some functions, such as
spoech, mastication, and swallowing were more affected
by the surgical intervention.

Severul single- institutional studies  have suggested
reasorable rutes of toxicities and excellent ancologe
outcomes with the use of chemoradiatherapy (CRT) n
elderly HNM patients, However, in such bead and neck

T LMY e T A R e e
k! ol Ondd vl W —ripy Gy »
Conibamn Lovann of Madurw, 50 Fliara bardamwe b Vitehama
Farapaas I3 04 Laer

Full b of watun aturrnasm 8 saskdde @ e ol of e atiile

() miomed Central

clinical trials dealing with elderly patients, the
age lmit is often restricted to 65-75 years |5 6]
Furthermore, in most large phase [ tials evaluating
coecurrent CRT for HNM, the mediun age of envolled

S Ve dan U7 Opan AGSEIS T sEuis & DG 4 AW Ta v F Wa O wane s AVTaEGn 43
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Preoperative chemotherapy in advanced resectable
OCSCC: long-term results of a randomized phase lll trial

P. Bossi', S. Lo Vullo?, M. Guzzo®, L. Marian?, R. Granata', E. Odand®, L. Locati’, G. Scaramelin®,
C. Fallai* & L. Licitra'
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Background: Dat on precpenive chamathaagy 1 iesectabie oral cavty cancer am conficting. 'We prasent the long-
tenm esufts of & randomized Tl of NAUCHoN Chamahampy N eeeciabio ol covly Cancer.

Patients and Methods: A mnaomized, paliel. mulicentrs i veLated the mmpact of tvea cycies of coplatn 100
mg/m” and Rucmumct 1000 mg/m” (1201 infusion aaminisend avery 21 daye) in stage T2-T4, NOWN2, provously un
treated pationts wih advanced dssese Controd group eceived upont surgary. Posiopeniive mdasion was ofiwed In
Both anms whin PaInCogic risk Ratums wons dentfied. The Co-Ermany end points wen M cooumence of locosgion
o dstant tumowr mlapsa, and coath.

Results: Among the 108 evolad patents, wih a madan low 0 of 1.5 years, T was 10 GResncs n 1he nodence
of locomgional slapee batweon chamohenpy and cortrel group (F = 0 ESIT), nor i detare metastass: dovelopmant
o DIG2T). Tham was 250 N0 SIREONDs DEtween groups n ovanll sunvial P » 0.3400). Patorts with 2 pathalogical oom-
phata respons (PO na hwgner probatiity of surdvel than hose without (10 yer 06 76.2% varsus 41 3%, P« 0.0004.
Late toedcsion I patarns with & minimum folow G of 80 monins (42 0 each growug) worm imilar DEtween rms, exoept Yom
e (Damulthe Inocence A0% weras 22% in chemothampy anvi and grade 2 aeghaga | 14% vems 7%
Conclusions: Long twm iofiow-up of s mndomtzed il condmed the absance of survival benat with prcpenthe
chamotheapy In of cty cancer, Lot ooy was Sk 11 Bhe 1O aTTe eecept fr Sens and dysphagl, which ware
s In e chemothanpy amm. The susival Denefit iy patients achevng 2 pOR was mantaned,

Koy worda: msoctabio o Cavily Cancer iandomsdt i, induction chamothaapy. caplemn, Sucrcuract, patological
COMpMng Ssponsa

introduction

The matnstay of locally advanced oral cvity cancer treatment
lies om wrgery fllowed by naditherspy and chemotherapy In
case of high-risk pathologieal features (1] On the other side,
peissary chemotherapy and radiation aee condderad for patients
whose cancer i technically or functionally unsesectuble |2

Approximatdy half of the pationts with kcally advanced aral
cavity cancer will not warvive beyund 5 yewrs from thoe of disg.
madks, due o Jocoregional sndior datant metastases or & wcond.
ary peimary tumous (3]

Moreower, surgery and radiation reault i functiona bspabr.
ment, soch as i eatlny, drisking asd speaking diiculties,
loading 10 4 decrense in quality of e [4] Thesefore, lnvestigs.
Bon into ways o impeuve treatment and outoomes for patients
with oral cavity cancer s warrasted

Commprrnirns 0 D Lo Lo, el wwl Mns Carvae M Oramagy L
[ e TR O Tt e Veraaies | 2U0R) M, ey
ARG N0 1TR8 Pae 3002 TR0 1700 € vl a KA ik aven pe 0

The origioal trial by Licsra et al {51 on which this antide s
based, focused on the use of 4 preoperative
eeglmen and was conducted In 2 highly selectad putient
tan, Al that teme, It was the fimt el to focus salely an
advanced resectable arad cavity namoues. This mulicentre, ran-
domtzad tral lvestigatnd the effects of induction chematherapy
oa overall wevival (O8) and dlseise relapse. Although the il
showed no survivd benefit o reduction s probabllity of
tumous relapie, It & reveal that fewer putients reguired & man.
dibulectamy sndioe radiatian, both of which bave the potentul
o megatively affect patient's quality of ife.

In bine with the open debate about the role of Induction
chematherapy, the loeg-lerm resdts of the sbove-mentianed
il of preoperative chemotherapy in patients with resectable
wveal cavity cascer are reposted hese

patients and methods

The methiosbibagy ol the ovpgnal windy boe fnen hdly pubdinhed |11 demwions
wonly o hrst oy e o preaded bere
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Annex 46

Primary Chemotherapy in Resectable Oral Cavity Squamous
Cell Cancer: A Randomized Controlled Trial

By Lisa Licitra, Casare Grandi, Marco Guzzo, Luigi Mariani, Sabwoiore Lo Yulle, Francesca Valve, Pasquale Guatirona,
Pinuccia Valogussa, Gianni Bonodonna, Roberto Mdlinari, ond Giulio Cantd

Purpose; Pﬂpﬂlﬂmwﬁm-ﬂm
t.lonruw!l\ has been reported

...TL" ._u.n.ma mm.l....n,._......

mﬂm oovity.

j,": , three cycles of cispl .....l.m and Auerouracil followsd by

tered in 33% of patients in the chemotherapy arm, versus
45% in the control arm. A mandible resection was per-
I:-ll'llu‘ in 52% of patients in the contrel arm, versus 31%
in the :hﬂr_dl'lur—r arm.
stan lllw was unable to improve survival. How-
w,nil!umly,my ﬂmur—rmurﬁhplur-
rale in reducdng the wha ded 1o
derge man |h|.|ln-|:ln|'rr,I and/or radiation therapy.

anm] v alone | 13

::.I-.-ml: :r - mod “l.....:"
peatients,

the tumor s doseness 1o the mandi " aecrual was

. Patients
in 1989 and dosed in 1999, h.ﬁ“l?ﬁm
Besults: In the chemotherapy arm, three toxic deaths
were recorded. Mo significant difference in everall sur-

"i".l WS FII.I'IJ. Fi‘"ﬂ rlﬂﬂ!ll'dl ‘Hrﬁ'.l WS, F.' h"'h
iotherapy was adminis-

arms, 55%. Postoperative rodioth

STALDARD TEREATMENT for advanced oral cavity cancer
comsists of a mltidisciplinary approach, including surgeny
and radiation therapy. However, fumor control and survival are
unsatisfactory, because culy one half of these patients are cured.'

To date, the additon of chemotherapy has not been proven
effective. The combinstion of cispladn and fuoroarad] was
shown o zive high response rates in unireated patients. Toxcity
was mild and feasibility of both swpery and postoperadve
radistion therapy was not precluded ™™ However, a positive
effect on local remionsl comrol and survival was left o be
demonsrated Three meta-analyses, all published afier this trial
stared, reviewed the nse of chemotherapy in advanced head and
neck cancer. All three conchaded that, in peneral chemotherapy
was associzted with a stadsdcally sipmificant advantage in
survival, but that this benefit was small (4% to &%) It is
imteresting to observe that randomized mials seem to show
marginsl tomoricidal activity of chemotherapy at distant sites,
poscibly implying thar the regimens used Were ot soong
enouzh In addiion o suboptimal chemotherapy regimens
available data are also difficult to be inferpreted for other
reasons, such as relaxed selection criteria in terms of tomor site,
nmmor extenzion, and localregional mesmment as well 2 low
statistical power."* However, many clinicians do use preoper-
ative chemotherapy in their practice, in the wake of its appealing
high response rates.”

The present randomized trial, begun in 1989, forused on
preoperatdve chemotherapy in a highly selected patdent populs-
o, using 3 standard chemotherapy regimen. Indeed, random-
ized trials fioonsing on specific bead and neck sites are very fow,
and to owr kmowledge, this is the first one that deals with
advanced resectable oral cavity tumors only. The sccmal for this

Jowrnal of Clinicd Chadlogy, Yol 21, Mo 2 Uenwary 15), 2003: pp 327-333

DOk 10.1200/000.2003.06.1 46

Variatiens in the criteria vsed ro select patients for these
treamment options may make it difficult te generalize
these mhl,m:rn appears to i“mimﬂ using
pr?-nrﬂwu =rapy to spare o U
and/ or radiation therapy in patients with -Jv-nm?ﬂr:l-y
sectable oral cavity cancer.

J €lin Oncel 21:327-333. ¢ 2003 by Amerkan
Socisty of Chnical Oncalogy.

mmlticenter andomized mial lasted 10 years, up to December
1900, The finsl results of the smady are herein reported.

PATIEMTS AMD METHODS
Eligibility of Patients

Thw stody wan 2 mndomived, el center, parallel growp companizon trial,
comrdinated by Istimte Nagonals Temond of Mibhn A omitdisciphmery
team, mclading a mwedical cocoleght, a bead and neck wamgecn, and a
radiaticn oncologist, evalated all aligitle patients.

T stady was open o patents who bad a biopsy-prowen, msectable, stage
T2-T4, NO-N2, MA, previcely uninsasied oral ity sq call carci-
nomza T2 leions were incleded, if Sy weme hbrger than 3 oo Tomers
sxtending inte the oropharyzx weme accepted, provided that the lesion
was confained within the cral cavity by more than 0%, Preteatment
tumer stage was categorized according to the Unicn Against Cancer THM
{remor-hymph node-mstastasis) Classification of Malignant Tumors
(19E7). Exclnsion criteris were Eamofiloy p-ut'unna.u.-:,u status loss than
T, abnormal serem creatining, white cell blood comnt = 4,000 par cebic
millimeters, platelet commt = 100,000 per cubic milimsters., and izads-
guate muimitiomal, pulmonary, and cardiac stabes. Other staging exams
wure chest x-ray, EKG, and pansodoscopy.

Firom the fsntuse Nartonale Twesor, Ailan, faly

Subavimed Jume 25, 2002; socepred Sepaember 15, 2002
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|Intervention Review|

High dose rate versus low dose rate intracavity brachytherapy for locally
advanced uterine cervix cancer

Fuifeng Liul, XizaHu Wang?_ Jin Hui Tian®, KeHu Yangs, Jun Wang?, Lei Jiang?, Xiang Yong Hapt

IRadiatian Oncalagy Centre ol Gansy Tumedr Hospital, Lanzhau Univaristy, Langhiou City, China. ?Radiation Oneology Centre of Gansu
Tismsaur Hospital, Lanzhou Univesity, Lanebou City, China. 2Esidencae-Based Medicine Center, School o Basic Medical Sciences, Lanzhou
University, Lanzhow City, China. Yiey Laboratery of Evidenca Bazed Medicine and Knowladze Translation of Gansu Province, Lanzhou
uUntversity, Lanzhow City, China. *Second Hospital of Lanzhou Unlversity, Lanzhow City, China. YDepartment of General Surgary, The
People's Hospital of Gansu Province, Lanzhou City, Chinag

Contact address: Butfeng Liu, Radlation Cnoology Centre of Garsu Tumowr Hespital, Lanzhou Univeristy, Mo, 2, Xloaxihu Last Road,
Lanzhou Clty, Gansu, 730050, China, lurfLoag@ag.com,

Editerial group: Cochrane Gynaecelogical, Meurs-oncology and Cmhban Cancer Group.
Publicatlon status and date: Ldited ino change to concluslons), publizhed in 1ssue 4, 2005,

i:na-tlnn. LIu H wang &, 11an JH, Yang K, Wang J, Mang L, Hao X¥. High dose rate versus Law dose rata intracavity brachytherapy
verrwin caneer. Cochrone Dl obosesi Spsievnoiie Rewicws 2014, Isoue 100 Arl. Hoc: CD0eess. D0l

Capyriphl &1 2018 The Cochirar: Callabaration. Puetdisheed by Jabin Wilcy & Sores, i

ABSTRACT

Background
1hils Is am updated verslen of the criglnal Cochrans review published in 2010 jIssue Ti.

Carcinoma of the utarine cerdx ks the second maost common cancer and the third leading causs of cancer death among women.
Radict herapy bas boen imed siscessfully o b bimation of cxternal beam mdiothaeapy

awity brachyihicrapy (ICET) 1 hiiph dasa rave (HDE) o los
abase rate [1DR) brachythoragy impeoves utcomes in lenms of lacal cantoal sstes, sorvival and rllnlpl

ions for woamen with cervical
cancer remains controversial.
Objectives
T atssersss the eflicacy amd safety of HDR versus | DR ICRT in combination with FRRT Far weamen with uterine corecal cancer.

Search methods

We searched the Codhrane Gynaccological f.un-c:ﬂ oy S Rogister and the Cochrams Cantral Begister of Contralled Trials
[CEHTRAL) { Th Cochrmne Librory 2014, Issue 13, MEDLIME (1966 ta March 2004], FMBASE (1574 ta March 201 4), and the Chinese Bssmedical
Literature Database (CBM) (1976 to March 2|:|J.-1 1 far relevant ariginal published mials.

Selectlon ariterla

Randomised controllad trials [BCTs) and quasi-RCTs that compared HOR with LR ICET, coombined with ERRT, for woemsn with Lacally
advanced uterine cervical cancer.

Data collection and analysis

Twn awthiors independently extracied the data using starddandised forms Frimary cutcame measuras mcluded averall sereival (5],
relapse-free surdival (RFS) and palvic control rate, while secondary cutcemes included rates of recurmence and complications.

High dos¢ rate versus low dose rate intracawity brachytherapy for locally advamced uterine cervie cancoer |Rewview ) 1
Copyright © 2015 The Cochranc Collaberation. Published by John Wiley L Sons, Led.
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The innate and adaptive immune systems
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The innate immune system: Fast and general effectiveness

Thefunate e systen i the body'sfrt e of defense azenet sems ntering the body: T responds n the same et o s and Foveten substances, which s why it s somtione e v o the “nomspecfc” fmewune svstem. T acts vy quickly: Fordnsance, it nakes s shat Rt that e s the sk chrouzh sl woe ar dteced and deswoyed on he spot oty
2o o sreading though

The e s sye congist of
o Protecton ofeed by the sk and wucous membraes
o Protection offer=d b the s eystem el Gefense el and proteins
Protection offered by the skin and mucous membrangs
Al oy and e surfcesof e bmmam bk ey part o the it e ey, T el surface ot ki and of o] v mennbranes e orms aphyecal b sgginet semns, whichprotes he fom enerm. Addionsll, chemicl subatanes e i, enmmes o enucsprevent bacta nd virsesfom gxiing  footold Mvemenscremed, o evample by b
satinz it bod. Toor i, et and i (ich s she ovgans of the rimary trac)Bave sl ffe,
Protection offered by the immune system cell (defense cells) and profeins
Thetunate s svaten e special momon sven cels and potein g et st the sk and enucows mensbeanes s e e hod.
What hapgens during an inflammation?

Whan partofthe sk s idcted, v st celle mve to e are or e st ool hat e lready hereare actvtd. Speciic oo syt cels release substances o he romediat e that mkethe blood vessel widerand mvare pemmeatle. Thiscouses thearen round the dnfecon o svel bt vp end e, end flmnmnenon pelts. A fver gy develop s well. T
celiame

Certan protins (enzvms) i 50 mvated to bl inthe e respane (s below.
Scavenger cells: Neutraizing germs
Berteror virses thatener th hody can e stopped risht ey by scavengercels phasoeyie) Semenger el ae paciel binds of whi lood el enkocves). These el enrlose gems end "z hem, The v of hes serms e t the nnfas of heacavenser s o e deteted by the adapeve e ey
Thee are a0 o types ofeamome st cels hat el substonces o ol bectrand varons pems. Both 2enes end hody taeoe nd oo system el e and docey g en une syt response, Thel reneins o . & vellowizh fuid
The rale of profeins
Serare rotens (snmyme) efp i el of e it e syten, A ol of i e enmms v oo amoer i & proces sl o & chen peion: On enryess 1 the et stese s severl sy of e scond g, each o which el et several ey of e thid taze, and =0, This el e sstem et el vy quikly
Thetaaks of e enmmes ncude:
o oyking gemns e farges for scmenger el
o gonacting o e syt el from the looditeam,
o desmoping bectert el walls o il e, and

o fghng viruzs b desovmng dhevivl envelops (fhe ot over of e virs) o el that e e idcted it v,
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Immunoctherapy in oral cancer
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Full Text
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Neoadjuvant Immunotherapy of Oral Squamous Cell
Carcinoma Modulates Intratumoral CD4/CD8 Ratio and
Tumor Microenvironment: A Multicenter Phase [1

Clinical Trial

Fu.m;fT.I'rrﬁr Amdrex Lu:dnr!}q, Csaba Forster-Forwith, [dlia Lakits, Baldzs Deme, Fva Remeemar,

Miiria Ghdény, Miklss Kdsler, Bedta Bencsik, Céhrﬁﬂmmy Gya .Smbd.. MNorhert Velich,
Fsursa Suba, Jdrmos FiS, Zimﬂafmm Kiiroly Pécza, Féla Pl Chretien, and Epal Talar

A B 5§ T R A C T

To mvestigate the dinicopathologic effects of local necedjuvant Leukooyte Interleukin Inection
LI} regimen in oral squemous cell carcinoma 1050C) petients. Trestment regimen incuded LI
BOOD I as interleukan-2 (IL-2), sdmirestered half pentumorslly and half periymphatically five
tmes per week for 3 weeks; low-dose oyclophosphamide; indomethacin; zing; and multivitsmins,
Patients and Methods

Thirty-nine patients diagnosed with T2-3N0-2M0 O5CC participated in the pathalogy portion
of this phase |l multicenter study [19 L-treated patients and 20 historical controls). Clinical
responses were determined by imaging. Parzffin-embedded tumor samples were obtained
at surgery for =il patients. Surgery for the L-reated group was performed betwesn days 14
and &4 after the end of trestment. Histologic evaluation, pathologic staging, necrosis, and
Amencan Joint Committes on Cancer grading were performed from hematooin and eosn
sections. Immunohistochemistry and morphometry determined cellular infiltrate.

Results

Two pathologically complete, two major == B0%), and four minor responses (= 30% but
= B0%) resulted from LI freatment {owerall response rate, 42%). Histopathology showed
that the intratumoral CO4*.COE° ratio was low (= 1) in patients not treated with L
[controdsl. An increase in tumor-infitrating CO4* and a decrease of CO8° T cells was
observed in Lireated patients, leading to a significanthy [P < 0Bl higher intratwmaral
CO4*:CDB* ratio [== 2.5). This wes parallsled by dendritic cell transition from tumor surface
towerd stromal interface [P < .08, with macrophage decrease and neutrophd accumulation,
miultifocal microscopic necrosis, and significant [P < .05 increase in tumor stroma of
LI-treated patients compared with controls.

Comclusion

Ll-treated OSCC patients were characterized by 8 markedly altered composition of twmar-
infiltrating mononuclear cells, increased CD4*:CO8* ratio, and increased tumor stroma to
epithe&al ratio, all of which were distinct from controls.

J Cilin Ohneol 33:3437-3432. @ 005 by American Socisty of Clinicall Oncology

cells, immune effector cells, and inflammatory

Tumor-host interaction i acomplex featare
of mmor progression and is an increasingly
important target for anticancer strategies.” 1t
involves cellalar interactions between cancer

1B8.76.47 2% cn.
Copyright = Fo| A.::E:r Socisty of Clinizal
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cells, as well as cells of the mmor vasculamire
and the stromea. Because of this complex and
multifaceted interaction, the therapeutic
modulation of the fanction of individaal
members of this complex interactive network

17, 3021 fooon DEE 076 047.254
r. Al rights rosarved.
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Immunological effects of nivolumab
immunotherapy in patients with oral cavity
squamous cell carcinoma

Ying Xiang', David M. Neskey'™, Joshua D, Homon', Cheystal M Paudes™, Hannah M. Knochelmann®,
Kent E. Ammeson” and M fita |, Young'®

Abstract

Background: Although chackpomt blockades have becorme widely used, the immunclogical Fmpiact in cancer
patients, especally those with oral cavity squamous cell carcmome {0CSCC), has not been well studed.
Methods: The present study assewsd the immunclogical mmpact of ant-PD-1 {rvalumab) treatment in 10 panents
with OCSCC This invoived phenatypic anslyses of penpheal blood Tceil wibpopulations and their expresvon of
immmune medistors prior to and followng nivolumab trestment. The focus was an mmunclogical efiecn of
peatment without regard I possble dincal responses.

Results: Nivolumab cauned a decline in the Fequency of blood CD4" cells but did not affect theyr expression of
IFN-y. However, nivolumeh increased the propontion of CDM" cells expressing the Tregsupporting factor Foapd
Nvolumab trestment caused an incease in the poporson of (D8 celis While their expresson of granzyme B
increased, it did not attain sgnificance. Analyses of CDE” cell swubpopulstiors showed nevelumab caused an
increase in Jeveds of unconventional COE*"CO3" Tells It a0 caused an increase in expresson of granzyme B by
these unconventional T-celis a5 well as by the conventional COE™CD3" celis. The CDE™(DI" wibpopulstion dso
had a near-ugnificant increase in FN-y expression. Treatment with nevolirmab had no effect on the levels of the NK
containing CDE™"CD3" wibpopulation of cels or their expression of IFN-y or granzyme @

Conclusions: These results show nivokimeb causes opposng effects on CD4* and CDE* cofl populations, with
CD4* cell levels decining but inceeasing the propotion of Treg cells, and unconventional C08* Tcell levels
Increasing with increased expression of immune medimon by CO8" Tcell swbpopulations

Reywords: Aonr-PD-1 aneibody, (D4, CD& Grargyme & immune, imereron-y, Nivolumab, Tcell
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Photodynamic Therapy as a Treatment Option for Oral
Cancer and Dysplasia

Ra’ed Mohammed Ayoub Al-Delayme'***, Hani Radhi', Ahmad Farag’, Tumouh Al-Allaq®, Parveen
Virdee', Rana Almudamgha’, Muhanned Al-Hadad', Aniseh Fashid’, Awni F. Alani’, Miral Awda®,
Zaid Alnajar*, Sufian Alaa Ibraheem Alsamaraie®, Salih Elnashef®, Halah Mohammed®, Alaa Yassin™
'Eastwoan Institute for Oral Health, Uraversity of Rochester, School of Medicine and Dentistry New York, USA: *Faculty of
Dentistry, Dijlah University College, Baghdad, Irag: *Oral and Maxillofacial Departinen i

Irag ‘Departesent of Oral surgery, of Dentistry, WMM University, Bagivdad, Irag *University of Vermout Health
Network, New York, USA; *"AEGD Director, Continuing Henlth Care, Princess Anne, MD, USA;

"Faculty of Dentistry, School of Henlth, BPP University, LONDON, LK; ‘Oml& Maxillofacial Dept, jolms Hopkins Aramco
Helticare Hospital, Disaferan, Seudi Arabis; *Private General Dentist; "“Periodontics Department, University of Wasdtington,
Seattle. USA

Abstract

The challenge In cancer managewnt is 1o find a balance betwisn the tnteesded thevapeutic
outcomes whilst peesarving and mamtaning functioo and aesthetics. This dilememna (ndtiated
MMlm;mthhmMAWmmw
Its but with many Umitations. PDT has eoegod as & successiul
NMW&MM"Mhmwdmﬂw
ant 8o
mﬂmﬂmhuﬂua“ﬂdﬂmuumm

Y Dysplasia Fhotody e thwrapy, Carct T

Introduction

In onder w0 successfully manage head and nmeck sguamous
cell carcamamas (HNSCC), it is impemtive that function and
aesthetics are maintained as much as possible Improving boco-
regional descase control rates has been somewhat the focus
of research o the st 3040 yemrs Noo-ssgical trestment
spprosches such as PDT can be applied 1o keep speech and
swallowing function but with less than optimal improvements
in sarvival. /'

Nevertheless, it » immediately clear that advances m the
management came 3t the expense of allering function and
changing sesthetics. This was so that the ultimate goal of ko
regional control of the discase was achieved. ™Y

The challkenge in cancer management is to find 2 halance
between the intended therapeutic vutcomes whilst preserving
ongoing efforts focusing on PDT which is now considered o
historical re-utilezed technigue showing promesing results
but with many limitatsons. Photodynamie therapy (PDT) s a
treatment modality that & minemally svasive. Unlike lonuang
radiation, PDT has the sdvantage that it can be spplied repeatedly
#t the same site. PDT wtilimton i medicme had been widely
accopted and it is an appesling option in logy b the

cuhmﬂd-umw Although POT is sull

gng, it & already a | and cl Iy spproved
mmﬂuyud(a*mdmd
nonmabgnant discases

PDT structure

PDT utilzzes three components 10 achseve the mended effect on
tumor cells and these | comp are aph

(PS), light, and oxygen The I comgp are meffective
o tumor cells when exposed 10 the cells &5 single modalities.
However, when they joen together a highly reactive product,
single, is formed causing significant toxcety resulting in cell
death via spoplosis or necroses. *

There are three mechanisms that cause the antiqumor effects of
POT. These inchade the direct cytotuxic effects on tumor cells,
damage 10 the tumor vasculanity, and an inflammatory reactson
leading 16 the development of systemic snmunity

The therapeutic effect of POT production of singlet
oxygen

The basics of the photochemical reaction which instiates the
process of wmor cell destruction is dependent on the excitaton
of the tsue oxygen located | the body by the injected

use of chemotherapy, wnizing radistion, or surgery does not
prechade the wse of PDT, and all of these approsches can be
used n & pationt who has received POT

PDT s oot an abemative approach o the common wed
modalities however, there are certam clroumstances were PDT
EX)

fraas -te . v T T ot Tie Cuates Carvrviss
30 Lumrws wiah sltones cifwrs 9 e
T arul B L D ACES ) COTERar ety e NG 48 T ST e Creies

e -
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Review > Photochem Photobiol. Sep-Oct 2007;83(5):1063-8.
doi: 10.1111/5.1751-1097.2007.00153.x.

Photodynamic therapy treatment of early oral and
laryngeal cancers

Merrill A Biel |

Affiliations 4+ expand
PMID: 17880501 DOI 10.1111/.1751-1097.2007.00153x

Abstract

Photodynamic therapy (POT) is a nonsurgical, minimally invasive treatment that uses a light source to
activate light-sensitive drugs or photosensitizers in the treatment of cancer and other diseases. POT
has been successfully employed to treat early carcinomas of the oral cavity and larynx preserving
normal tissue and vital functions of speech and swallowing. Two hundred seventy-six patients with
early carcinomas of the oral cavity and larynx were treated from 1990 to 2006. Cure rates with a single
treatment for early laryngeal and oral cancers were 91% and 94%, respectively. PDT is an effective
primary and alternative treatment modality for early oral cavity and laryngeal cancers.
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BMC Medicine

RESEARCH ARTICLE Open Access

Selective intra-arterial infusion of rAd-p53 with
chemotherapy for advanced oral cancer:
a randomized clinical trial

Yi Li'*", Long-Kang L

Wang’, Zhuang Zhang ', Ning Gao ', Chen-Yan Uang ', Yuan-0ing Huang

and 80 Han

Abstract
M’Wnd: In thes study, & combinason of recombinant adenoveal pS3 FrAd-53) gene theragy and intra-anenal
gefivery of cheynotherapeutic sgents for treatrment of ory sguamons cefl caonoma was evakiated

Methods: In total 99 patients with stage #l or ¥ o carcinome who had

were srolied m 2 randor

fed Of were nelgiDie for surgery

ontrolied, double-biind, phase (F dinecad trial They were randomdy
assigred 10 group | In = 35 ntr-artenid nfuson of rAg-po ! phun chemoatheapy)

10 15, Inmma-anenal

infusian of tAd-p33 plus placebo chesmotherapy)

group (F (n = 31; intra-artenal nfuson of placebo Ad-pS3 phus
chemotherapy)

Resultx: The median length o

group L A n group L and L ingroup N disd, Group | IQE5% had a higher compiete responss rate than groups i

w-uUp was 36 monehs range, 3 10 88 montal. Dunng oliow-up, 16 paceray

(AT and N (17 2% P = 0006 The rate of non-responders m group | w

ugnificarnly lower than that in groups

Iand I§ 1P <0020 A log-rank 1 for

v rate Inccated that group | had a samificaraly hgher sunaval

than groug Il (P = Q0145 The survival rate of patents with stage il but not stage IV oral cancer was ugnfcant

hgher in group | than in goup # F = 0015, P= 0200 mspectively) The

yval rate Of patierats wath stace IV dig

o

rot aifers vanificartly among the thiee groups. O patienty, &3 patents experienced sgdvenie everts of saher

agd both these conghtors ooether. N

ransent fiu-like sympioma o bore manmow swppression, while 11 patents #

repbcation-deficem virs jetected I panent serum, urine, or

UL AR5 S retment Increased Bax

expresson in the primary tumee of S80% of panenty, a3 shown by immunobssiochemical staneng

Conclusions: ntra-atenisd nfuson of combined tAd-g41 and chemathenapy ugnificantly increased the surviv

rate Of patients with 2ace N Dot not stage WV oo cancer, compared with imra-artenal chemotherapy inta-artenal

irfusion of caombined tAS 1S 1 and chemotheragry may fepeesert 2 promeng Atemative estment for oradl

upamous el carcimoma
Trial registration; ChCTR-TRC-0S000362 (Date of mgistration: 2004-05-18)

WR X carcinoma, Lere theragy, Chemotherapy, na-anenal infusan, pSl

I eETe. e napet
fagasml ¢ swwrdte sy
batw Voy abnonanwry ol (Ve Bsaane Aen LIV g F LIt atatog,

whiuan Lnaverwty. Crongay W Clene
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ORIGINAL ARTICLE

Randomized, controlled phase II study of post-surgery
radiotherapy combined with recombinant adenoviral human p53
gene therapy in treatment of oral cancer

S L', P Chen’, M HU', ¥ Tao’, L Chen”, H Lis’, 1 Wang’, J Luo® and G Gao’

The aém of this study is 10 evaluate clinical benefits of recombinant adencwiral human ps3 (rAdpS3) gene therapy combined with
adiothengy in prevention of ol cancer recumence after 3 radical resection. A total of 51 patients with tongue cances (TCa) and 56
patients with ginghval carcinoma (GCal saitisfying the indusion critera were HEGNE 10 Iwo Groups: the experiment

group (EG) and the control group (CG). The EG group received multipoint injections of rAd-p53 into the sugical wound surface at a
dose of 1 « 10" viral particles after a adical resection. Patients in both EG and OG wers given radiatherapy at a total doge of 80 Gy
at 3 wooks afver surgery. Al thaso patients were foliowed up for at least 3 years. Two cases (2/27) of TCa and 2 (2/30) in GCa patents
had a local recumence in EG, but 8 (B/24) TCa and 8 (8726} GCa patents In CG had 2 fecal recurmence. Beeh recument rates of TCa
(33.3%) and GCa (30.8%| In CG are statisscally highar than thase of TCa (7.4%) and GCa (6.7%) in EG, sespectively. The
ovenall recument Gte in EG is 7%, which is ko 1 significantly lower than that 32%) In CG. The 3-year cvorall survival 105)
fate and 3yoar disease-free survival (DFS) rate of EG Is 100% and 93%, respectividy. The 3year OS and DFS ates of CG are 94 and
8%, respectively. Mild o medium fever and flu-like symptams were more Srequently abserved in EG and weve considered 1o be
assoclated weth application of IAGpS3. Pout tumorectomy wound surtace injection of rAd P53 combining with radiotheragy s 3
safe and effective regimen for the patients with TGa or GCa.

Cancer Gene Therapy (2013) 20, 375-378; dei.10.1038/cgt 201330 published celine 31 May 2013
Keywords: o cancar, recombinan adecovieal human ps3

senitumor effect with radiotheragy of tAd-p531," ™ we hypothesize
that post surgery pS3 gene therapy combined with radiotherapy

functicns, Including blocking cell cydie, Inducing cell apeprosk,  cancer
Inhubiting tumes and senshizing tumer to che
matheapy and . P53 MUtaton ocours in up to 63% of
oral squamous carcinoma.'” Loss of normal funcions of p53 is  MATERIALS AND METHODS
associated with and radiotharapy The waly wat approved by S howpitel sthics commitios (Bfec
redstance** Gendicing Is the brand rame of recombinant  Commines, 300 Miltery Geneed Huspal Suing 100853, Ching, bna
adenoviral human ps3 gene (AJPST), In which, 3 wikitype 53 was not regitered in an ol chncal trial regiawy platform. Nl e
rmmnmamwﬂmwdmm (Patiers signed form

prase Il clinkcad wal of the rAdps] gene therapy plus
vm:zl mmmnmm': Patients
patients wiih advanced concar showed that Fram lamisy 2006 %0 Agrd 2011, o totel of 407 puthents with Somep
combined therapy vignicantly improved the 5year overal canimt (TCal ar gogvel cavcmamma 1G0a) snilying e indaion olens

Sargery s a mainatay of eatment for ol cancer, Radiatharapy
with o without systemic chemotherapy i wualy wed for an
Adjuvant 10 wrgery, or for Cases unable 10 10kerate or unsuited for
wrgery, o % a savage meatment'' The tumor stage, sie,
location and patient’s condition ane facton that Influence
woMment apticns, hat been made In
woatmant of ol squameus caroncma, the 5 year 05 e is wil
kogrt seound 50%. " Local recurmence is a main reason of treatmernt
falkae. " '* On the baws of favorable safuty profle and synergink

were (andamly sugred 10 ey Groups he spenment Grugg EG] ed e
contrad 1C0) The £G growp mctuded 57 patiets, 27 of Sen with
TCa 30 wat GCa, sl the CG growp mchuded 50 putionts, 34 with
TCo oned 26 it GCa D ranciomiastion schadule we
the SAS PROC PLAN procedhure (SAS inatins, Cary, NC,
oer we o fulows b tholagually Segnesed TCs & Glu thane

s 1] - Lbe. e Gwer 18 yeans okt
thone wih on Eavtem Couperalive Gooup wors of 0-2; thane
i narmnal h Ibomach i) i o Milrwy Aandbon s,

Wit Calege i Marss Usivenny, Tirgn, Owne sn Tegammen of Simmansgy, 101 Vimary Gerwrsdl agasl Begeg Chene

Sematiigy 101 Mbtey Laneid Mhnptal 2 Fuary Sad Hesten Dabst Begeg 100831 (Nee

b et tagvandd i nagpbio 31 oan
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