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ABSTRACT
Oral cancer is one of the most common malignancies worldwide.The treatment options remain to be surgery, radiation, and/or chemotherapy.
In spite of all modern technologies and advances in research, the survival rate of patients with oral cancer has not improved. Among the various
chemotherapeutic agents, cisplatin is a commonly used drug for oral squamous cell carcinoma as induction, adjuvant, neoadjuvant, or palliative
chemotherapy. This article reviews on the clinical trials done with cisplatin for oral cancer. Based on the review, it is suggestive that cisplatin
is superior to other chemotherapy agent, but there is no advantage of cisplatin when used as an adjuvant or neoadjuvant therapy to surgery.
Keywords: Cisplatin, chemotherapy, oral squamous cell carcinoma
the efficacy of cisplatin in OSCC in still controversial. This review
elaborates the studies that included cisplatin in clinical trials.

Introduction
Oral squamous cell carcinoma (OSCC) is one of the most aggressive
malignancies worldwide. Despite continuous efforts to develop
efficient treatments, the overall survival and prognosis of OSCC
patients remain poor. Surgery, radiation, and chemotherapy still
continue to be the mainstay management modalities. Patients who
are ineligible for surgery mainly because of advanced local tumor
growth, distant metastasis, or severe medical comorbidities are most
commonly advised chemotherapy as induction, adjuvant, neoadjuvant,
or palliative therapy. Chemotherapy is the use of anticancer drugs
designed to slow or stop the growth of rapidly dividing cancer cells
in the body. Among the various chemotherapeutic drugs, cisplatin,
carboplatin, 5-fluorouracil (5-FU), paclitaxel, and docetaxel are most
commonly used against OSCC.
Cisplatin, or cis-diamminedichloroplatinum (II) (CDDP), a highpotency anticancer agent was the first platinum based anticancer
drug developed for clinical purposes.The discovery of cisplatin dates
back to as early as 1845, with approval for clinical use as anticancer
agent in 1978.[1] This platinum-based compound cis-[Pt(II)(NH(3))(2)
Cl(2)] ([PtCl2(NH3)2] or CDDP), has been used to treat sarcomas,
cancers of soft tissue, bones, muscles, and blood vessels.[2,3] However,
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Materials and Methods
Relevant articles were obtained through PUBMED literature search.
The databases were searched for published clinical trials examining the
use of cisplatin as therapy, adjuvant, or palliative therapy. Limits for
clinical trials and English language were used, but no limit was placed
on the publication years.The search was made to include articles that
had done clinical trials to compare the efficacy of chemotherapy with
cisplatin over other treatment modalities. A total of 21 articles were
finally selected after reading the title and abstract. Among these,
omitting the other language articles and those with use of other
agents were excluded. There were 11 relevant articles. Among the
11 studies, only three of them had a control group and were finally
included in this review.

Results
Ye et al., 2016[4] - In this study, intraarterial cisplatin with fluorouracil
was found to be more effective and less toxic when compared to
intramuscular Pingyanmycin.
Iyer et al., 2015[5] - The authors favor surgery with radiation over
combined chemotherapy with cisplatin and radiation. They did not
find any significant difference in outcomes.
Umeda et al., 2004[6] - This study also states that neoadjuvant
chemotherapy (NAC) was of no advantage over surgical treatment.
A summary of the discussed studies are tabulated (Table 1).
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Table 1: Summary of the reviewed articles
Author
Ye et al., 2016[4]

Iyer et al., 2015[5]

Variables
n
Treatment
Drug Route
Dosage
Duration
n

Control group (C)
43
Pingyangmycin
i.m
8 mg QD
3 cycles 21 days/cycle
60

Experimental group (E)
47
CDDP + 5-FU
Intraarterial
100 mg/m2 (24 h)+1000 mg/m2 (72 h)
3 cycles 21 days/cycle
59

Treatment

Surgery+adjuvant RT

CCRT
CDDP +5FU+RT
Intravenous
20 mg/m2 (96 h) +1000 mg/m2 (96 h)
+66Gy in 33 fractions over 6.5 weeks

Route
Dosage

Umeda et al., 2004[6]

2 Gy/5 days/week
60Gy in 30 fractions over
6 weeks

Duration
n

18

Treatment

Surgery

Route
Dosage
Duration

Day 1 and Day 28
9

Result
ORR - 53.49%
versus 72.34%
CRT - 36.17%
versus 11.63%
P<0.05

CDDP + 5-FU effective with less
toxicities

5 year DSS - 68%
versus 12%
P=0.038

No outcome difference. Advantage
- Surgery + RT better than CCRT

OS
C - 81.5%
E - 29.6%
(P<0.05)

NAC of no advantage

Neoadjuvant chemo
TPF -(docetaxel+ CDDP+5FU) then surgery
Intra venous
60 mg/m2+10 mg/m2+500 mg/body
5 days

CDDP: Cisplatin, FU: Fluorouracil, ORR: Objective response rate, CRT: Clinical response rate, DSS: Disease specific survival, OS: Overall survival, RT: Radiotherapy

Discussion
The treatment of oral cancer depends on various factors such as
the stage of oral cancer, tumor site, patient’s age, physician and
patient’s preference, and patient’s status. Early stage patients treated
with surgery have a relatively better prognosis, than patients with
advanced stage lesions. In addition such advanced oral cancer often
requires NAC.
Cisplatin, a platinum compound based drug has revolutionized the
field of oncology and mainly chemotherapy due to its wide usage and
versatility.[7] In general, it exerts its anticancer activity by introducing
toxic DNA interstrand crosslinks into proliferating cells and inducing
apoptosis (programed cell death) with different binding sites like
Guanine-N7 by causing both cytostatic and cytotoxic effects. Cisplatin
has become the main drug for the treatment of malignancies including
testicular cancer,[8] medulloblastoma,[9] osteogenic sarcoma,[10] ovarian
cancer,[11] and so on.
Ye et al.[4] investigated the clinical efficacy of a combination of cisplatin
and 5-FU as an intra-arterial chemotherapeutic agent for oral cancer
patients. They concluded that after arterial administration, there was
a high concentration of cisplatin directly reaching the tumor site and
also showed that the combination of 5-FU enhanced the efficacy of
cisplatin, exhibiting a synergistic effect. Furthermore, regional arterial
infusion of cisplatin had been effective in treating oral cancer with
lower incidence of adverse effects.
Iyer et al.[5] compared the efficacy of concurrent chemotherapy and
radiotherapy with surgery and adjuvant radiotherapy in patients
with stage III/IV non-metastatic head and neck cancer. This long40

term clinical trial concluded that surgery remained the main stay
of treatment for patients with cancer involving the oral cavity and
maxillary sinus. However, concurrent chemotherapy is an acceptable
treatment modality for selected patients with oropharyngeal,
laryngeal, and hypopharyngeal cancer with respect to organ
preservation without compromising on the survival.
More recent studies have shown that cisplatin is capable of inducing
caspase-3 activation and apoptosis by activation of ASK1 and the
stress-induced protein kinase pathway.[12] Furthermore, another
report by Yang et al. have showed that cisplatin binding to nuclear
DNA is not necessary for induction of apoptosis in squamous cell
carcinoma of the head and neck, which can instead result from the
direct action of cisplatin on mitochondria.[13] They have also showed
that cisplatin binds preferentially to mitochondrial membrane
proteins, particularly the voltage-dependent anion channel and
release of cytochrome C was observed after cisplatin treatment.
It has also been reported that cisplatin is capable of stimulating
apoptosis by inhibiting XIAP, a direct inhibitor of caspase-3, -6,
and -7.[14]
Chemotherapy along with radiotherapy can be used in therapies
such as neoadjuvant and concurrent, or adjuvant. As a neoadjuvant
therapy it can be used to reduce tumor size before radiotherapy and
as an adjuvant therapy it can be used to treat micrometastatic disease
after the primary has been treated with radiotherapy. Concurrent
chemoradiotherapy involves treating patients with chemotherapy
agents at the time of radiotherapy administration. This method has
been reported in a randomized trials on the analysis of chemotherapy,
where concurrent administration of chemotherapy (5-FU with or
without cisplatin) and radiotherapy improved overall survival and
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loco regional control as compared with radiotherapy alone.[15] This
method provides the greatest survival benefit but it is associated with
increased side effects too, so can be performed only in fit patients.[16] In
another study of 501 patients by Posner and crew, significant increase
in survival rates in patients with stage III or IV HNSCC disease using
the TPF regimen (docetaxel, cisplatin, and 5-FU) compared to the
PF regimen (cisplatin and 5-FU) combined with radiotherapy was
observed.[17]

References
1.

Gómez-Ruiz S, Maksimovic-Ivanic D, Mijatovic S, Kaluderovic GN. On the
discovery, biological effects, and use of Cisplatin and metallocenes in anticancer
chemotherapy. Bioinorg Chem Appl 2012;2012:140284.

2.

Rosenberg B, VanCamp L. The successful regression of large solid sarcoma
180 tumors by platinum compounds. Cancer Res 1970;30:1799-802.

3.

Cvitkovic E, Misset JL. Chemotherapy for ovarian cancer. N Engl J Med
1996;334:1269-70.

Umeda et al.[6] studied the efficacy of cisplatin based NAC in stage
III-IV squamous cell carcinoma of the oral cavity. The prognosis of
the patients who underwent NAC was evaluated and they suggested
that cisplatin based neoadjuvant therapy with cisplatin, docetaxel,
and 5-FU offered no advantage over standard surgical treatment in
advanced cancer treatments.

4.

Ye M, Li X, Liu W, Tao H,Yan J. Evaluating the efficacy and safety of continuous
arterial infusion chemotherapy with cisplatin and 5-fluorouracil in treating oral
cancer. J Cancer Res Ther 2016;12:47-49.

5.

Iyer NG, Tan DS, Tan VK, Wang W, Hwang J, Tan NC, et al. Randomized
trial comparing surgery and adjuvant radiotherapy versus concurrent
chemo radiotherapy in patients with advanced, nonmetastatic squamous cell
carcinoma of the head and neck: 10-year update and subset analysis. Cancer
2015;121:1599-607.

Kolja et al. evaluated the results of concurrent radiotherapy with 40Gy
and low-dose cisplatin-based chemotherapy followed by major surgery
in 207 patients with an OSCC of stage III or IV. The overall survival
for all patients analyzed was 49.5% and 37% after 60 and 120 months,
respectively. The study showed encouraging overall and disease-free
survival rates for therapy responders.[18] In yet another study, a total
of 407 patients received pre-operative low-dose radiotherapy of
20 Gy given in 10 fractions with concurrent low-dose chemotherapy
with cisplatin (12.5 mg/m2) as part of a pre-existing protocol. This
was compared with 519 patients receiving surgery alone. Low-dose
pre-operative radiotherapy combined with low-dose chemotherapy
with cisplatin significantly improved overall survival for patients with
resectable OSCC compared with surgery alone.[19]

6.

Umeda M, Komatsubara H, Ojima Y, Minamikawa T, Shigeta T, Shibuya Y, et al.
Lack of survival advantage in patients with advanced, resectable squamous
cell carcinoma of the oral cavity receiving induction chemotherapy with
cisplatin (CDDP), docetaxel (TXT) and 5-fluorouracil (5FU). Kobe J Med Sci
2004;50:189-96.

7.

Lokich J. What is the ‘best’ platinum: Cisplatin, carboplatin, or oxaliplatin?
Cancer Invest 2001;19:756-60.

8.

Einhorn EH. Testicular cancer: An oncological success story. Clin Cancer Res
1997;3:2630-2.

9.

Kortmann RD, Kühl J, Timmermann B, Mittler U, Urban C, Budach V, et al.
Postoperative neoadjuvant chemotherapy before radiotherapy as compared
to immediate radiotherapy followed by maintenance chemotherapy in the
treatment of medulloblastoma in childhood: Results of the German prospective
randomized trial HIT’91. Int J Rad Oncol Biol Phys 2000;46:269-79.

10.

Sæter G, Wiebe T, Wiklund T, Monge O, Wahlqvist Y, Engström K, et al.
Chemotherapy in osteosarcoma: The Scandinavian sarcoma group experience.
Acta Orthop Scand 1999;70:74-82.

11.

Berek JS, Bertelsen K, du Bois A, Brady MF, Carmichael J, Eisenhauer EA,
et al. Advanced epithelial ovarian cancer: 1998 consensus statements. Gynecol
Obstet Fertil 2000;28:576-83.

12.

Chen Z, Seimiya H, Naito M, Mashima T, Kizaki A, Dan S, et al. ASK1
mediates apoptotic cell death induced by genotoxic stress. Oncogene
1999;18:173-80.

13.

Yang Z, Schumaker LM, Egorin MJ, Zuhowski EG, Guo Z, Cullen KJ. Cisplatin
preferentially binds mitochondrial DNA and voltage-dependent anion channel
protein in the mitochondrial membrane of head and neck squamous cell
carcinoma: Possible role in apoptosis. Clin Cancer Res 2006;12:5817-25.

14.

Matsumiya T, Imaizumi T,Yoshida H, Kimura H, Satoh K. Cisplatin inhibits the
expression of X-chromosome-linked inhibitor of apoptosis protein in an oral
carcinoma cell line. Oral Oncol 2001;37:296-300.

15.

Huguenin P, Beer KT, Allal A, Rufibach K, Friedli C, Davis JB, et al.
Concomitant cisplatin significantly improves locoregional control in advanced
head and neck cancers treated with hyperfractionated radiotherapy. J Clin
Oncol 2004;22:4665-73.

16.

Seiwert TY, Salama JK, Vokes EE. The chemoradiation paradigm in head and
neck cancer. Nat Clin Pract Oncol 2007;4:156-71.

17.

Posner MR, Hershock DM, Blajman CR, Mickiewicz E, Winquist E,
Gorbounova V, et al. Cisplatin and fluorouracil alone or with docetaxel in head
and neck cancer. N Engl J Med 2007;357:1705-15.

18.

Freier K, Engel M, Lindel K, Flechtenmacher C, Mühling J, Hassfeld S, et al.
Neoadjuvant concurrent radiochemotherapy followed by surgery in advanced
oral squamous cell carcinoma (OSCC): A retrospective analysis of 207 patients.
Oral Oncol 2008;44:116-23.

19.

Mücke T, Konen M, Wagenpfeil S, Kesting MR, Wolff KD, Hölzle F. Low-dose

Another study on radiotherapy alone versus radiotherapy with
cisplatin (20 mg/m2) in 371 patients demonstrated a significant
improvement in overall response rate with chemotherapy but no
change in complete response rate.[20] Based on the clinical trials in
National Cancer Institute on patients with oral cavity SCC screened
between 2001 and 2007, improved survival and lower recurrence
was observed in patients who were treated with surgical ablation and
adjuvant radiotherapy, when compared to standard radiotherapy in
combination with platinum-based chemoradiotherapy.[21]
Conventional treatment for advanced head and neck cancer has
included radical surgery and adjuvant radiotherapy or radiotherapy
alone. Recently, induction chemotherapy has been used widely for
management of oral cancer. Kohno et al. and Basu et al. reported
that NAC was useful for increasing survival rate of patients with
oral SCC,[22,23] while other authors have stated that NAC would be
of benefit to preservation of organ function in those with locally
advanced oral SCC.[24,25] Yet others have concluded that there was
no advantage of NAC for head and neck SCC from their randomized
clinical trials.[26,27] Thus, the role of cisplatin based chemotherapy
in the management of head and neck cancer and OSCC has shown
controversial results. From the above literature review it has been
evident that cisplatin based chemotherapy has been effective in
treating oral cancer with minimal adverse effects, however surgical
management still remains the mainstay of treatment for advanced
stage III and IV OSCC patients.

Journal of Advanced Pharmacy Education & Research | Apr-Jun 2017 | Vol 7 | Issue 2

41

Madhulaxmi, et al.: Cisplatin in OSCC
preoperative chemoradiation therapy compared with surgery alone with or
without postoperative radiotherapy in patients with head and neck carcinoma.
Ann Surg Oncol 2011;18:2739-47.

combinations of drugs in the treatment of advanced oral cancer. Med Oncol
1999;16:199-203.
24.

Giralt JL, Gonzalez J, del Campo JM, Maldonado J, Sanz X, Pamias J,
et al. Preoperative induction chemotherapy followed by concurrent chemo
radiotherapy in advanced carcinoma of the oral cavity and oropharynx. Cancer
2000;89:939-45.

Gore SM, Crombie AK, Batstone MD, Clark JR. Concurrent chemoradiotherapy
compared with surgery and adjuvant radiotherapy for oral cavity squamous cell
carcinoma. Head Neck 2015;37:518-23.

25.

Kirita T, Ohgi K, Kawakami M, Miyawaki S, Okamoto M, Yamanaka Y,
et al. Primary tumour resection of tongue carcinoma based on response to
preoperative therapy. Int J Oral Maxillofac Surg 2002;31:267-72.

22.

Kohno N, Ichikawa GI, Nakazawa E, Kusunoki M, Nishiya M. Induction
chemotherapy with cisplatin, etoposide, and mitomycin-C (PEM) regimen
in advanced cases with cancer of pharynx and oral cavity. Auris Nasus Larynx
1995;22:49-52.

26.

Schuller DE, Stem DW, Metch B, Mattox D, McCracken JD. Preoperative
chemotherapy in advanced resectable head and neck cancer: Final report of the
Southwest oncology group. Laryngoscope 1988;98:1205-11.

27.

23.

Basu S, Khanra M, Dash B, Majumdar J, Biswas J, Chaudhuri P. The role of
neoadjuvant and adjuvant chemotherapy regimens consisting of different

Mazeron JJ, Martin M, Brun B, Grimard L, Lelièvre G, Vergnes L, et al.
Induction chemotherapy in head and neck cancer: Results of a phase III trial.
Head Neck 1992;14:85-91.

20.

Haselow RE. Radiation alone versus radiation with weekly low dose
cisplatinum in unresentable cancer of the head and neck. Head Neck Cancer
1990;326:279-81.

21.

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike
4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the
new creations are licensed under the identical terms.

42

Journal of Advanced Pharmacy Education & Research | Apr-Jun 2017 | Vol 7 | Issue 2

