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Abstract: Oral cancer is the sixth common tumour world- wide [1]. Oral cancer is the fourth leading cause of cancer death for males
[2]. Oral squamous cell carcinoma (OSCC) is the most common neoplasia and is found frequently in oral cavity in the cheek, gingiva
and tongue [3]. Although cigarette and alcohol are considered as two major etiological factors of oral carcinogenesis [4], occurrence of
oral cancer was seen to be associated with betel quid chewing.[4,5]. Oral chemotherapy is attractive because of its convenience and ease
of administration, particularly in the palliative setting. This article focuses on the various anticancer drugs and their action.

Keywords: oral cancer, anticancer, cytotoxics

1. Introduction
Oral chemotherapy is appropriate where prolonged drug
exposure is desirable as with schedule dependent agents
such as topoisomerase I inhibitors or the fluoropyrimidines.
With an increasing number of oral agents emerging, there
can be a rapid rise in the use of oral chemotherapy.
More than 20 oral cytotoxics are already available. One
reason is that many oral cytotoxics are new formulations of
existing compounds. Oral etoposide is active against a wide
range of tumours but enthusiasm for its use has been limited
by concerns over toxicity. Currently, probably the widest use
of oral chemotherapy is with 6-mercaptopurine,
methotrexate and busulphan in patients with leukaemia and
lymphoma.

2. Cytotoxics
Over the last decade oral chemotherapy has generally failed
to keep pace with increasing use of i.v. cytotoxics. Many
emerging oral cytotoxics are new formulations of drugs
routinely given i.v. Topotecan is equally effective in small
cell lung cancer by the i.v. and oral routes but oral treatment
has a better toxicity profile with less myelosuppression (6).
The ability to administer taxanes orally would offer
considerable advantages, particularly with paclitaxel where
the chremophore EL vehicle can be responsible for
hypersensitivity reactions. Co- administration of cyclosporin
A, a potent inhibitor of p-glycoprotein, results in oral
bioavailability for taxanes in excess of 50%. Several oral
taxanes are also in development (7,8) and likely to become
available in the next few years.
5-fluorouracil (5-FU) is highly schedule dependent, but oral
administration is unreliable and causes diarrhoea, this has
been a particular focus of efforts to develop oral alternatives.
These have included pro-drugs that are absorbed unchanged
(capecitabine, tegafur), addition of inhibitors of the enzyme
DPD that catabolises 5-FU (uracil, eniluracil), or a
combination of the two (UFT, S1, emitefur) (9)

Eniluracil is a very effective DPD inhibitor that renders 5FU highly bioavailable after oral administration. The
combination of UFT and folinic acid is active in
fluoropyrimidine sensitive tumours.
The future of S1 and emitefur is also unclear. The exception
is capecitabine which is now approved across the world in
two common solid tumours, breast and colorectal cancer. It
is also active as a single agent in taxane resistant breast
cancer. Results of a recent trial in patients with anthracycline
resistant breast cancer show that the addition of capecitabine
to docetaxal significantly prolongs survival (10). The
success of capecitabine means that the profile of oral
chemotherapy is set to rise.

3. Limitations of Cytotoxic Agents
There are a number of problems with the safety profile and
efficacy
of
chemotherapeutic
agents.
Cytotoxics
predominantly affect rapidly dividing cells so do not
specifically target cancer cells in the resting phase. They
also only influence a cell’s ability to divide and have little
effect on other aspects of tumour progression such as tissue
invasion, metastases or progressive loss of differentiation.
Finally, cytotoxics are associated with a high incidence of
adverse effects. The most notable examples include bone
marrow suppression, alopecia, mucositis, nausea and
vomiting.

4. Novel Agents
Potentially even more important in the medium and longterm will be ‘smart’ drugs, targeted to components of intracellular signalling pathways such as protein kinases (11).
Imatinib inhibits the c-abl and c-kit tyrosine kinases. It has
excellent oral bioavailability and remarkable activity (12)
(13), which are ‘driven’ by the BCR-ABL fusion protein and
c-kit, respectively. Iressa (ZD 1839) is an oral
anilinoquinazoline inhibitor of EGFR tyrosine kinase
activity given once daily by mouth that is active in nonsmall cell lung cancer (13). A reversible acneiform rash has
been observed with both iressa and tarceva (OSI-774),

Volume 6 Issue 5, May 2017
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART20173101

2659

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391
another oral quinazoline EGFR tyrosine kinase inhibitor is
active in head and neck cancers (15;16).

5. Choice of Chemotherapy in Oral Cancer
The single agents active in oral cancer, with response rates
between 15 and 40 percent, include methotrexate, cisplatin,
carboplatin, fluorouracil, ifos- famide, bleomycin, paclitaxel
and docetaxel. Cisplatin is particularly popular for use either
as a single agent or in combination with other drugs because
for a long it was viewed as one of the most active drugs in
squamous head and neck cancer (17) Taxoids and
gemcitabine are now gaining favour and are being
incorporated into many current drug trials. [18,19,20]

6. Chemotherapy Strategies
6.1 Combination chemotherapy
Combinations of cytotoxic agents are widely used for many
cancers and may be more effective than single agents.
Possible explanations for this include:
 Exposure to agents with different mechanisms of action
and non overlapping toxicities;
 Reduction in the development of drug resistance;
 The ability to use combinations of drugs that may be
synergistic.
In practice, the predominant dose-limiting toxicity of many
cytotoxic drugs is myelosuppression and this limits the doses
of individual drugs when used in combination.
6.2 Adjuvant chemotherapy
This is the use of chemotherapy in patients known to be at
risk of relapse by virtue of features determined at the time of
definitive local treatment (e.g. tumour grade, lymph node
status, etc.). The intention of adjuvant chemotherapy is
therefore the eradication of micro metastatic disease.
Randomised trials assessing the use of adjuvant chemotherapy for the patients with head and neck squamous
carcinoma do not suggest a significant benefit (21).
6.3 Neoadjuvant chemotherapy
Neoadjuvant, or induction chemotherapy, is the use of
chemotherapy before definitive surgery or radiotherapy in
patients with locally advanced disease. The intention of this
strategy is to improve local and distant control of the disease
in order to achieve greater organ preservation and overall
survival. Numerous phase III trials have considered the
benefit of neoadjuvant chemotherapy followed by definitive
surgery, by surgery and radiotherapy, or by radiotherapy
alone as compared to definitive management without
chemotherapy. Unfortunately, these studies have not
demonstrated a survival advantage. To date, only subset
analyses of trials using neoadjuvant cisplatin and 5fluorouracil combination chemotherapy compared with
locoregional treatment alone have shown a small survival
gain. In addition, neoadjuvant chemotherapy has been
shown to have little impact on reducing loco regional failure.
This is perhaps surprising given the consistently observed
high initial tumour response rates of up to 70–85 percent.

The role of neoadjuvant chemotherapy therefore continues
to remain controversial and further studies are planned,
particularly looking at more effective drug combinations
(22).
6.4 Concurrent chemo-radiation
This involves the synchronous use of chemotherapy and
radiotherapy. Multiple randomised trials comparing concurrent radiotherapy and chemotherapy with radiotherapy
alone have shown significant improvement in loco regional
control, relapse-free survival and overall survival rates in
patients with locally advanced, unresectable disease (23).
These results may reflect the influence of chemotherapy on
micro metastatic disease or its ability to enhance tumour
radio sensitivity (24). Some chemotherapy agents are
recognised to be more active in certain radio resistant cell
types. Other drugs may act synergistically with radiotherapy by hindering the repair of radiation-induced DNA
damage (cisplatin), by synchronising or arresting cells
during radiosensitive phases (hydroxyurea, paclitaxel) or by
hindering regrowth between fractions of treatment.
Many different drug combinations and radiation schedules
have been evaluated. Each combination clearly has unique
toxicities, risks and benefits. At present, there is still debate
regarding the optimum chemo radiotherapy regimen that
should become the standard of care.
6.5 High-dose chemotherapy
Many chemotherapy drugs have a linear dose–response
curve, but their use at high doses is limited by
myelosuppression. This may be overcome by using bone
marrow or peripheral stem cell infusions. While high- dose
chemotherapy appears to have a role in the management of
leukaemias, myeloma and certain lymphomas, little benefit
has been demonstrated in common solid tumours.
6.6 Chemoprevention
This is a novel approach with the aim of reversing or halting
carcinogenesis with the use of pharmacologic or natural
agents. Retinoids have been tested in head and neck
carcinogenesis both in animal models and against oral
premalignant lesions and in the prevention of secondary
tumours in humans, with initial encoura- ging results
(25,26). Studies are also looking at the benefit of using
cyclo-oxygenase 2 (COX-2) inhibitors in a similar role (27).
6.7 Novel Therapies for the Future
Despite the introduction of new cytotoxic drugs, such as
antimetabolites (capecitabine) and topoisomerase I
inhibitors, the management of advanced head and neck
cancer remains challenging. Over the last years interest has
focussed more on novel agents with a more targeted
mechanisms of action. Targeted therapy aims to specifically
act on a well- defined target or biologic pathway that, when
inactivated, causes regression or destruction of the malignant
process. The main strategies of research have looked at the
use of monoclonal antibodies or targeted small molecules.
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with radiotherapy. Unfortunately, this has not been
associated with an increase in survival rates.

6.8 Monoclonal antibodies
In the early 1980s, it became apparent that targetted therapy
using monoclonal antibodies (MAb) might be useful in the
detection and treatment of cancer. Mono- clonal antibodies
can be derived from a variety of sources: murine: mouse
antibodies;chimeric: part mouse/part human antibodies;
humanised: engineered to be mostly human; human: fully
human antibodies. Murine monoclonal antibodies may
themselves induce an immune response that may limit
repeated administration. Humanised and, to a lesser extent,
chimeric antibodies are less immunogenic and can be given
repeatedly.
There are several proposed mechanisms of action of
monoclonal antibodies (28).These include:
Direct Effects:
 Induction of apoptosis;
 Inhibition of signalling through the receptors needed for
cell proliferation/function;
 Anti-idiotype
antibody
formation,
determinants
amplifying an immune response to the tumour cell;
Indirect Effects:
 Antibody-dependent cellular cytotoxicity (ADCC,
conjugating the ‘killer cell’ to the tumour cell);
 Complement-mediated cellular cytotoxicity (fixation of
complement leading to cytotoxicity).

7. NSAID’s as Anticancer Drugs
Several recent reviews (29-31) have summarised the
intriguing and accumulating evidence that non steroidal antiinflammatory drugs (NSAIDs) have promise as anticancer
drugs. NSAIDs have been shown experimentally to
stimulate apoptosis and to inhibit angiogenesis, two
mechanisms that help to suppress malignant transformation
and
tumour
growth.
Numerous
epidemiological
(nonrandomised)studies(32,33)have found that long-term
users of aspirin or other NSAIDs have a lower risk of
colorectal adenomatous polyps and colorectal cancer than
nonusers, al- though one study has not (34-36). Randomised
clinical trials have confirmed that two NSAIDs, the prodrug
sulindac (37-39) and the selective cyclooxygenase (COX)-2
inhibitor celecoxib (40), effectively inhibit the growth of
adenomatous polyps. Despite these positive findings, the
efficacy and safety of long-term NSAID prophylaxis against
colorectal or other cancers remain unproven. In addition,
unresolved questions about the mechanism by which these
drugs act, the optimal drug, dose, treatment regimen, and the
balance of risks and benefits in specific populations must be
answered.

8. Conclusion
The majority of conventional chemotherapeutic agents cause
cell death by directly inhibiting the synthesis of DNA or
interfering with its function. This means that they are often
not tumour-specific and are associated with considerable
morbidity. Trials have demonstrated that combination
chemotherapy regimens can cause dramatic regression of
head and neck tumours, especially when used concomitantly

There is considerable excitement over the development of
new target-directed cytotoxic agents. These have been
developed to modulate or inhibit specific molecular targets
critical to the development of or control of cancer cells.
Particular interest has focussed on the field of monoclonal
antibody development, particularly in relation to the
epidermal growth factor. Other drugs affecting signal
transduction, programmed cell death, transcription
regulation, matrix invasion and angio- genesis are currently
involved in clinical trials. The results of these are obviously
eagerly awaited and will potentially radically change current
therapeutic strategies.
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