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ABSTRACT
Oral cancers are increasing in incidence worldwide. Many new drugs
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have been approved for their treatment. Paclitaxel and Carboplatin

DOI: 10.20959/wjpps20191-12905

regimen is commonly prescribed and also the safest chemotherapy
treatment. This review aim to throw light on the various chemotherapy
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drugs for the management of oral cancers.
KEYWORDS: Oral cancers, Risk factors, Chemotherapy drugs.
INTRODUCTION
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The term oral cancer includes malignancies such as squamous cell
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carcinoma (SCC), basal cell carcinoma (BCC), verrucous carcinoma,
nasopharyngeal carcinoma (NPC), malignant melanoma,
ameloblastoma and mucoepidermoid carcinoma. Squamous cell carcinoma originating from
buccal mucosa, tongue and lips forms the striking majority of malignancies among these.[1-3]
Oral cancer ranks among the top 10 in incidence of cancers in the world. Despite the progress
in research and treatment, there is no improvement in the survival in the last years,
representing a continuing challenge for biomedical science. This paper aimed to present key
aspects of oral cancer, including clinical, histological and molecular concepts for a better
understanding of their biological pathways.[4]
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Epidemiology
Nearly 12.7 million new cancer cases and 7.6 million cancer deaths occurred in 2008
worldwide.[5] According to GLOBOCAN 2008 released by International Agency for
Research on Cancer (IARC), oral cancers form the 3rd most common group of malignancies
in India. It is the 2nd most common group of malignancies in males while in females it ranks
4th.[5]
Risk Factors
Oral cancer is a preventable disease and major associated risk factors are smoking and
alcohol- present in 90% of cases.[6] In addition combination of both these risk factors further
have a synergic effect.[7]
Tobacco
The risk for developing oral cancer is three times higher in smokers compared with
nonsmokers.[8] Even the environment with cigarette smoke is risky; as the risk for oral cancer
is 87% higher in those who never smoked, but were exposed to an environment with cigarette
smoke (involuntary smoking) compared with those who never smoked and not have been
exposed.[9]
Cigarette smoke contains several elements that promote cancer and they basically can be
grouped into three distinct groups: nitrosamines, benzopyrenes and aromatic amines. These
chemicals are called pre-carcinogens.[10] Snuff consumption exposes the oral epithelium to
free radicals of oxygen and nitrogen that can affect antioxidant defense mechanisms.
Elevated levels of these free radicals are found in oral pre malignant lesions and cancer.[11]
Alcohol
Alcohol can act as a both locally as well as systemically risk factor causing increased
permeability of oral mucosa, dissolving lipids components of the epithelium, causing
epithelial atrophy and interference in DNA synthesis and repair. Chronic use of it is
associated with an impairment of innate and acquired immunity, resulting in increased
susceptibility to infections and neoplasms.[12]
Other factors
The other risk factors, are human papilloma virus which is mainly associated with carcinoma
of the oropharynx[13] and ultraviolet radiation. The most-common sites of HPV- related head
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and neck squamous cell carcinoma (HNSCC) are the tonsils and base of tongue within the
oropharynx, with a prevalence rate of 75%.[4]
Management
The treatment of oral cancers include surgery, radiation therapy (external beam radiotherapy
and/or brachytherapy), and Coadjuvant therapy (chemotherapy with agents such as
cisplatin, carboplatin, 5-fluorouracil, paclitaxel and docetaxel).[14,15] Though the oral cancer is
typically treated by one or a combination of these alternatives, however the choice of one or
the other depends on the location, size and stage of the primary tumor, comorbidities
presented by the patient, nutritional status, its ability to tolerate treatment.[16]
Role of Chemotherapy
In the early 1990s, the focus of treatment in oral cancer was shifted to administering
chemotherapy concomitantly with radiation, to take advantage of the radiation enhancing
properties of cytotoxics active in Head and Neck Squamous Cell Carcinoma (HNSCC).[17] In
the management of potentially curable HNSCC, chemotherapy has been used as Induction
Chemotherapy (IC) with several cycles of a drug combination followed by definitive
radiation/surgery, as CRT (concurrent chemoradiation) in patients with resectable disease, as
CRT for patients with unresectable disease, as IC alternating with radiation therapy and as
adjuvant CRT in patients whose resected tumors have high-risk pathologic features.[17]
Several cytotoxic agents that are being used for oral cancers includes Methotrexate, Platinum
analogues, 5-FU, Taxanes and Ifofosfamide.[18] To date US FDA has approved six agents for
the treatment of HNSCC including five conventional chemotherapy drugs (cisplatin,
methotrexate, 5-flurouracil [5-FU], bleomycin and docetaxel) and one targeted agent
(cetuximab).[18]
Platinums, including cisplatin and carboplatin are the most commonly used chemotherapeutic
agents for oral cancer treatment with responses in 13 – 40% of cases. They belong to the
alkylating class of drugs that exert their effects by forming covalent bonds with DNA.
Taxanes act by inhibiting microtubule disassembly, cell cycle arrest and apoptosis in the G2/
M phase of the cell cycle. Docetaxel is a second-generation taxane that displays potent and
broad antineoplastic properties.[19]
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The combination of cisplatin and 5-FU (PF regimen) is widely used for treatment of oral
cancers.[20] However, a series of clinical trials and meta-analyses have suggested that
docetaxel plus the standard PF regimen (the TPF regimen) given as induction CT may
improve outcomes with acceptable toxicity rates in locoregionally advanced head and neck
squamous cell carcinoma compared with PF regimen.[21, 22]
Targeted therapies have been developed to exploit unique tumor factors with the hope of
improving efficacy and reducing toxicity. Cetuximab, an epidermal growth factor receptor
(EGFR) monoclonal antibody, is currently the only FDA-approved EGFR targeting strategy
for oral cancers. It is approved in three specific applications: in combination with radiation
for locally advanced disease, as a single agent for recurrent / metastatic disease after failure
of platinum-based chemotherapy and in combination with platinum-based chemotherapy plus
5-fluorouracil for the first-line recurrent/metastatic oral cancers.[23,24]
Monoclonal Antibodies (mAbs)
a) Zalutumumab is a high-affinity human IgG1 anti-EGFR mAb, especially effective at
inducing antibody dependent cellular cytotoxicity (ADCC). Being completely humanderived, it is predicted to have a low immunogenicity profile compared with cetuximab, thus
minimizing the risk of hypersensitivity reactions and compromising treatment efficacy in
prolonged use. A Phase III trial to determine whether zalutumumab as a component of
primary curative RT or CRT increases locoregional control in oral cancer patients is
ongoing.[25]
b) Panitumumab is a human IgG2 anti-EGFR mAb, which may not elicit ADCC as strongly
as cetuximab, reducing the incidence of life-threatening hypersensitivity reactions.[26]
c) Nimotuzumab is another humanized anti-EGFR mAb with a lower incidence of skin
toxicity compared with cetuximab or panitumumab. In contrast to other anti-EGFR
antibodies, the intrinsic properties of nimotuzumab requires bivalent binding for stable
attachment to cellular surface, thus selectively binding to cells with moderate-to-high EGFR
expression. Nimotuzumab is approved for HNSCC in several countries outside the USA.[27]
d) Duligotuzumab – It is a a human IgG1 anti-EGFR/HER3 mAb. A dual targeting antiEGFR mAb simultaneously blocks two receptors and it is being studied in early phase trials
to overcome resistance to cetuximab. While these newer anti-EGFR mAbs are being
investigated in an attempt to improve outcomes or reduce toxicity in HNSCC, no preclinical
or clinical evidence to date demonstrates superiority with respect to cetuximab.[28, 29]
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Tyrosine Kinase Inhibitors
Tyrosine Kinase inhibitors (TKIs) the tyrosine kinase domain of epidermal growth factor
receptors (EGFRs) and to inhibit downstream signaling, eventually blocking the proliferation
of tumor cells.
a) Reversible EGFR TKIs
Gefitinib is an oral small-molecule reversible EGFR TKI, and was the first TKI to reach
Phase III investigation in HNSCC. However because of recent negative study results in
clinical trials, it is unlikely to be further developed.[30]
b) Dual and pan-HER TKIs
Lapatinib is an oral reversible dual EGFR and HER2 TKI. Afatinib is another TKI that
irreversibly inhibits EGFR (including EGFR vIII), HER2 and HER4 kinases. Afatinib is now
under development in several Phase III clinical trials investigating a comparison of afatinib
with methotrexate as second-line treatment after failure of platinum-based CT in recurrent /
metastatic oral cancers.[31] A new generation of TKIs, the irreversible small molecule panHER inhibitors, including Afatinib and Dacomitinib, have been developed. By covalently
binding and irreversibly blocking multiple ErbB family kinases, sustained suppression of
tumor growth may occur.[32]
Table 1: Summary of the various chemotherapy agents for oral cancers.
Group

1) Platinum’s

2) Taxanes
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Mechanism of Action
All alkylating agents act on both
resting as well as dividing cells. These
drugs alkylate nucleophilic groups on
DNA bases (N7 of guanine is most
susceptible) and may lead to crosslinking of bases, abnormal basepairing and DNA strand breakage.

They use platinum instead of alkyl
group to form dimers of DNA. is
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Adverse effect
Gastrointestinal distress, bone
marrow suppression, alopecia,
secondary leukemias and
sterility are common adverse
effects of all the alkylating
agents.
Nausea and vomiting (maximum
among all anti-cancer drugs).
These drugs are mild bone
marrow suppressants and are
nephrotoxic, ototoxic as well as
neurotoxic. Cisplatin is most
nephrotoxic whereas carboplatin
is more hematotoxic (bone
marrow suppressant).
Carboplatin has less nephrotoxic,
ototoxic and neurotoxic potential
than cisplatin. Oxaliplatin: dose
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limiting toxicity is neurotoxicity
(peripheral neuropathy).
Its main adverse effects are skin
rash, hypomagnesemia and
hypersensitivity reactions.

It is a monoclonal antibody against
EGFR. It is approved for head and
neck cancer [with radiation therapy].

Table 2: Recent Advances in the Treatment of Oral Cancers.
Therapies

Mechanisms

Gene Therapy

High incidence of TP53 mutation (69.8%)
and the protein p53 plays an important role
in cell cycle and in apoptosis, gene therapy
approaches delivering p53 have been tested
in oral cancers by direct injection of an
adenoviral vector expressing wild-type p53
gene.

Oral cancer patients often present with a
suppressed immune system, featuring
Immunotherapy
dysregulation of immune competent cells
and cytokines.

Drugs
1) Gendicine
(Adp53- based gene
therapy)
- First approved by State
FDA of the People’s
Republic of China for the
treatment of oral
cancers.[33,34]
1) Anti-programmed cell
death -1 antibody.
2) Multi-cytokine
immunotherapy regimen.
(IRX-2)
3) Peptide based vaccine,
a DNA vaccine.[35]

CONCLUSION
Ultimately, judicious selection of preclinical models will help to define predictive biomarkers
and guide emerging therapies for the treatment of oral cancers, with many new anticancer
drugs emerging for the treatment of oral cancers.
REFERENCES
1. Khan DZU. An overview of oral cancer in Indian subcontinent and recommendations to
decrease its incidence. Web Med Central, 2012.
2. Bavle RM, Venugopal R, Konda P, Muniswamappa S, Makarla S. Molecular
Classification of Oral Squamous Cell Carcinoma. Journal of Clinical and Diagnostic
Research, 2016; 10: Ze18–21.
3. Jothi

S.

MedLine

Plus.

USA:

2015.

[Internet]

Available

from:

https://medlineplus.gov/ency/article/001035.htm [Last cited on 2018 Sept. 10].
4. Rivera C. Essentials of oral cancer. Int J Clin Exp Pathol, 2015; 8(9): 11884–11894.
5. IARC, GLOBOCAN 2008 (2010), International Agency for Research on Cancer (IARC).
<http://globocan.iarc.fr/ factsheet.asp> Last accessed on January 22, 2017.

www.wjpps.com

Vol 8, Issue 1, 2019.

505

Sharma et al.

World Journal of Pharmacy and Pharmaceutical Sciences

6. Dissanayaka WL, Pitiyage G, Kumarasiri PV, Liyanage RL, Dias KD, Tilakaratne WM.
Clinical and histopathologic parameters in survival of oral squamous cell carcinoma. Oral
Surg Oral Med Oral Pathol Oral Radiol, 2012; 113(4): 518-25.
7. Koontongkaew S. The tumor microenvironment contribution to development, growth,
invasion and metastasis of head and neck squamous cell carcinomas. J Cancer, 2013;
4(1): 66-83.
8. Gandini S, Botteri E, Iodice S, Boniol M, Lowenfels AB, Maisonneuve P, Boyle P.
Tobacco smoking and cancer: a meta-analysis. Int J Cancer, 2008; 122(1): 155-64.
9. Lee YC, Marron M, Benhamou S, Bouchardy C, Ahrens W, Pohlabeln H et al. Active and
involuntary tobacco smoking and upper aerodigestive tract cancer risks in a multicenter
case-control study. Cancer Epidemiol Biomarkers Prev, 2009; 18(12): 3353-61.
10. Gautam DK, Jindal V, Gupta SC, Tuli A, Kotwal B, Thakur R. Effect of cigarette
smoking on the periodontal health status: A comparative, cross sectional study. J Indian
Soc Periodontol, 2011; 15(4): 383-7.
11. Choudhari SK, Chaudhary M, Gadbail AR, Sharma A, Tekade S. Oxidative and
antioxidative mechanisms in oral cancer and precancer: a review. Oral Oncol, 2014;
50(1): 10-8.
12. Reidy J, McHugh E, Stassen LF. A review of the relationship between alcohol and oral
cancer. Surgeon, 2011; 9(5): 278-83.
13. Dalianis T. Human papillomavirus and oropharyngeal cancer, the epidemics, and
significance of additional clinical biomarkers for prediction of response to therapy
(Review). Int J Oncol, 2014; 44(6): 1799-805.
14. Neville BW. Oral and Maxillofacial Pathology. Saunders/Elsevier, 2009.
15. Huang SH, O'Sullivan B. Oral cancer: Current role of radiotherapy and chemotherapy.
Med Oral Patol Oral Cir Bucal, 2013; 18(2): e233-40.
16. Rivera C. The challenge of the state of susceptibility to oral cancer. J Oral Res, 2015; 4:
8–9.
17. Marur S, Forastiere A A. Update on role of chemotherapy in head and neck squamous
cell cancer. Indian J Surg Oncol, 2010; 1(2): 85–95.
18. Rhee J C, Khuri F R, Shin D M. Emerging drugs for head and neck cancers. Emerg
Drugs, 2004; 9(1): 91: 104.
19. Wen Y, Grandis J R. Emerging drugs for head and neck cancer. Expert Opin Emerg
Drugs, 2015; 20(2): 313–329.

www.wjpps.com

Vol 8, Issue 1, 2019.

506

Sharma et al.

World Journal of Pharmacy and Pharmaceutical Sciences

20. Browman GP, Cronin L. Standard chemotherapy in squamous cell head and neck cancer:
what we have learned from randomized trials. Semin Oncol, 1994; 21(3): 311-9.
21. Li S, Schmitz KR, Jeffrey PD, et al. Structural basis for inhibition of the epidermal
growth factor receptor by cetuximab. Cancer Cell, 2005; 7: 301–11.
22. Lopez-Albaitero A, Lee SC, Morgan S, et al. Role of polymorphic Fc gamma receptor
IIIa and EGFR expression level in cetuximab mediated, NK cell dependent in vitro
cytotoxicity of head and neck squamous cell carcinoma cells. Cancer Immunol
Immunother, 2009; 58: 1853–64.
23. Bonner JA, Harari PM, Giralt J, et al. Radiotherapy plus cetuximab for squamous-cell
carcinoma of the head and neck. N Engl J Med, 2006; 354: 567–78.
24. Vermorken JB, Trigo J, Hitt R, et al. Open-label, uncontrolled, multicenter phase II study
to evaluate the efficacy and toxicity of cetuximab as a single agent in patients with
recurrent and/or metastatic squamous cell carcinoma of the head and neck who failed to
respond to platinum-based therapy. J Clin Oncol, 2007; 25: 2171–7.
25. Rivera F, Salcedo M, Vega N, Blanco Y, López C. Current situation of zalutumumab.
Expert Opin Biol Ther, 2009; 9(5): 667-74.
26. Yang XD, Jia XC, Corvalan JR, Wang P, Davis CG. Development of ABX-EGF, a fully
human anti-EGF receptor monoclonal antibody, for cancer therapy. Crit Rev Oncol
Hematol, 2001; 38(1): 17-23.
27. Ramakrishnan MS, Eswaraiah A, Crombet T, Piedra P, Saurez G, Iyer H, et al
Nimotuzumab, a promising therapeutic monoclonal for treatment of tumors of epithelial
origin.. MAbs, 2009; 1(1): 41-8.
28. Kamath AV, Lu D, Gupta P, Jin D, Xiang H, Wong A, et al. Preclinical pharmacokinetics
of MEHD7945A, a novel EGFR/HER3 dual-action antibody, and prediction of its human
pharmacokinetics and efficacious clinical dose. Cancer Chemother Pharmacol, 2012;
69(4): 1063-9.
29. Schaefer G, Haber L, Crocker LM, Shia S, Shao L, Dowbenko D. A two-in-one antibody
against HER3 and EGFR has superior inhibitory activity compared with monospecific
antibodies. Cancer Cell, 2011; 20(4): 472-86.
30. Fung C, Grandis JR. Emerging drugs to treat squamous cell carcinomas of the head and
neck. Expert Opin Emerg Drugs, 2010; 15: 355–73.
31. Wen Y, Grandis J R. Emerging drugs for head and neck cancer. Expert Opin Emerg
Drugs, 2015; 20(2): 313–329.

www.wjpps.com

Vol 8, Issue 1, 2019.

507

Sharma et al.

World Journal of Pharmacy and Pharmaceutical Sciences

32. Abdul Razak AR, Soulieres D, Laurie SA, et al. A phase II trial of dacomitinib, an oral
pan-human EGF receptor (HER) inhibitor, as first-line treatment in recurrent and/or
metastatic squamous-cell carcinoma of the head and neck. Ann Oncol, 2013; 24: 761–9.
33. Kandoth C, McLellan MD, Vandin F, et al. Mutational landscape and significance across
12 major cancer types. Nature, 2013; 502: 333–9.
34. Chen GX, Zhang S, He XH, et al. Clinical utility of recombinant adenoviral human p53
gene therapy: current perspectives. Onco Targets Ther, 2014; 7: 1901–9.
35. Duray A, Demoulin S, Hubert P, Delvenne P, Saussez S. Immune suppression in head
and neck cancers: a review. Clin Dev Immunol, 2011; 2010: 701657.

www.wjpps.com

Vol 8, Issue 1, 2019.

508

