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ABSTRACT

Purpose: To evaluate the efficacy of concurrent intravenous cisplatin versus oral capecitabine with radical radiotherapy
in locally advanced squamous cell carcinoma of the head and neck. Materials and Methods: Between January 2007
and December 2009, 60 patients with stage 111/1V head and neck squamous cell carcinoma (0 to 1 performance status)
were enrolled into this study. Thirty cases are given cisplatin 30 mg/m? IV infusion weekly for 6 weeks with conven-
tional radiotherapy. The remaining thirty cases are given oral capecitabine 500 mg/m? twice daily, continuously for 28 -
35 days with conventional radiotherapy also. The radiotherapy dose was 4600 cGy in 20 fractions over 4 weeks to pri-
mary and neck nodes followed by boost to primary site and any residual disease 1500 - 2000 cGy in 6 to 8 fractions.
Results: The median age was 53 (range 25 - 71) years; 10 cases had stage |11 disease, 36 cases IVa disease and 14 cases
IVb disease. Seventy-three percent of patients completed the course of capecitabine and 80% completed prescribed cis-
platin. There were no treatment-related deaths, grade 4 haematological toxicity or grade 3 renal toxicity in either arm.
The complete response rate at 3 months was 77% (23/30 patients) in the capecitabine group and 60% (18/30) in the cis-
platin group. Relapse occurred in 10/30 (33%) patients by 2 years in the capecitabine group and in 12/30 (40%) in the
cisplatin group. On analysis of survival data, the median follow-up period was 35 + 15 months for overall survival and
33 £ 10 months for disease free survival. The overall survival, and disease-free survival rates at 2 years were 67%, and
85%, respectively for the capecitabine group versus 60% and 73% for the cisplatin group. Conclusion: Synchronous
chemo-radiotherapy with capecitabine was found to be very effective, with excellent response, local control and 3-year
cancer-specific survival rates.

Keywords: Capecitabine; Cisplatin; Advanced Squamous Cell Carcinoma of the Head and Neck; Synchronous
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1. Introduction

Worldwide, more than 650,000 patients are diagnosed
with squamous cell carcinoma of the head and neck
(SCCHN) yearly, accounting for 6% of all cancers [1,2].
Two-thirds of the SCCHN are in a loco-regionally ad-
vanced stage at diagnosis.

Chemo-radiotherapy is regarded as a standard treat-
ment for stage 111 and 1V squamous cell carcinoma of the
head and neck. Timing of the chemotherapy has for long
been a matter of debate but concurrent chemo-radiation
was widely adopted as standard of care for locally ad-
vanced squamous cell carcinoma of the head and neck
after the publication of a large meta-analysis which
demonstrated that concurrent chemo-radiation confers an
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absolute survival benefit of 8% at 2 and 5 years [3,4].
Cisplatin given weekly has been widely reported [4].
However, there remain concerns that adding chemother-
apy to radiotherapy increases both acute and late side-
effects. Studies using chemo-radiotherapy, have reported
a treatment-related mortality up to 5%, which patients
and oncologists would find unacceptable [5,6]. Adding
chemotherapy to radiotherapy also leads to problems
with chronic dysphagia with long-term Ryle tube feeding
in 10% - 30% of patients [7,8]. Even if biological target-
ing agents are eventually confirmed to produce a clearer
improvement in therapeutic gain [9], there remains, for
now, a need to explore synchronous chemo-radiotherapy
using agents other than cisplatin to reduce toxicity, widen
applicability and reduce financial burden of treatment.
Cisplatin, or cis-diamminedichloroplatinum was first
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described by Michele Peyrone in 1845, and known for a
long time as Peyrone’s salt [10]. The structure was de-
duced by Alfred Werner in 1893 [11]. In 1965, Barnett
Rosenberg, van Camp et al. of Michigan State University
discovered that electrolysis of platinum electrodes gener-
ated a soluble platinum complex which inhibited binary
fission in Escherichia coli bacteria [12]. Cisplatin was
approved for use by the US. Food and Drug Administra-
tion on December 19, 1978 [13]. Note that although cis-
platin is frequently designated as an alkylating agent, it
has no alkyl group. It is correctly classified as alkylating-
like.

On the other hand, we chose to study capecitabine be-
cause it is a tumour activated fluoro-pyrimidine building
on the proven radio-sensitizing track record of 5-
fluorouracil [14] and oral administration should permit
flexibility and promote patient acceptability and limit
time spent in the hospital. The activation of capecitabine
follows a pathway with three enzymatic steps and two
intermediary metabolites, 5’-deoxy-5-fluorocytidine (5°-
DFCR) and 5’-deoxy-5-fluorouridine (5’-DFUR), eventu-
ally forming 5-fluorouracil [15]. Side-effects of capec-
etabine are individual and may include one or more of
the following. Hand-foot syndrome which can lead to the
disappearance of fingerprints. Diarrhea, nausea, and sto-
matitis have occurred. Neutropenia, anemia, thrombo-
cytopenia and hyper-billirubinaemia [16].

Capecitabine may interact with warfarin and increase
bleeding risk and may inhibit cytochrome CYP2C9 en-
zyme, and therefore increase levels of substrates such as
phenytoin [16].

1.1. Manufacturer’s Warning

Leucovorin increased the toxicity of capecitabine without
any apparent advantage in response rate.

1.2. Aim of Work

To evaluate the efficacy, acceptability and tolerability of
concurrent intravenous cisplatin versus oral capecitabine
with radical radiotherapy in locally advanced squamous
cell carcinoma of the head and neck.

1.3. Rationale

Based on the study performed by Sykes A. J., et al. Re-
sults of a phase | study to determine the maximum toler-
ated dose of capecitabine when given concurrently with
radical radiotherapy in the treatment of squamous cell
carcinoma of the head and neck [15]. We applied these
findings to our study design. In the target group of stage
I11/1V head and neck squamous cell carcinoma cases, the
response rate using radiotherapy alone is about 70%. It
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was anticipated that the response rate would be some-
what higher with the addition of capecitabine. This an-
ticipation was based on previously published reports on
cisplatin with radiotherapy.

2. Materials and Methods

Between January 2007 and December 2009, 60 patients
with stage I11/IV head and neck squamous cell carcinoma
(0 to 1 performance status) were enrolled into this study.

Inclusion Criteria:

e Stage IlI/IV head and neck pathologically proven
squamous cell carcinoma diagnosed by biopsy only.

e 0to 1 WHO performance status.

¢ Patients with normal blood counts and blood chemis-
try.

o Inoperable cases with invasion of vital nearby struc-
tures.

e Advanced cases refusing mutilating surgery.
Exclusion Criteria:

e Tumours of the nasopharynx, and salivary glands
were excluded.

e Patients who received radio or chemotherapy previ-
ously.

e Confirmed radiologically and by isotopic bone scan-
ning the presence of hematogenous distant metasta-
ses.

e The presence of any debilitating disease as diabetes,
heart disease, liver or kidney impairment.

e The presence of concomitant auto-immune disease.

e Cases with double malignancy.

The study was conducted after approval by the ethical
review board. Consent was obtained from each patient
before entering the study. Recommendations of the Dec-
laration of Helsinki for biomedical research involving
human patients were also followed. A previous study
performed by Sykes A. J., et al. (Results of a phase |
study to determine the maximum tolerated dose of cape-
citabine when given concurrently with radical radiother-
apy in the treatment of squamous cell carcinoma of the
head and neck) had also obtained a similar previous ap-
proval by the appropriate ethical review boards [15].

Thirty cases are given cisplatin 30 mg/m* IV infusion
weekly for 6 weeks with conventional radiotherapy. The
remaining thirty cases are given oral capecitabine 500
mg/m? twice daily, continuously for 28 - 35 days with
conventional radiotherapy also. The tablets could be
crushed and delivered with liquids in case of dysphagia
or Ryle tube feeding. The taking of capecitabine was not
linked chronologically to the radiotherapy appointment
time. All patients were reviewed in the weekly “Reaction
Clinic” with assessment of acute toxicities, weight, blood
counts and biochemical profile. Acute and late side-ef-
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fects were scored using the WHO scoring system. All
patients were treated supine, neck neutral and with im-
mobilization in a thermoplastic shell. Treatment was
planned using two-dimensional simulation using a lateral
parallel opposed pair arrangement of fields with lower
neck nodes treated with a separate field with midline
shielding. The radiotherapy dose was as follows; phase I:
4600 cGy in 20 fractions over 4 weeks followed by;
phase Il: boost to primary site and any residual disease
excluding the spinal cord delivering a dose of 1500 -
2000 cGy in 6 to 8 fractions.

We evaluated the overall response rate (complete and
partial), toxicity, loco-regional control, overall survival,
and disease free survival.

Follow-up was continued monthly during the first year,
2 monthly for the second year. At each follow-up visit, a
history was taken and a clinical examination, including
laryngoscopy, was carried out. The late effects were re-
corded after 1 year.

Study end points were the date of last follow-up, death,
disease progression, or persistent treatment toxicity re-
sulting in intolerance to treatment and changing the line
of treatment.

Criteria of response were as follows:

e Complete response (CR): complete disappearance of
disease.

o Partial response (PR): 50% - 90% decrease in tumour
volume.

e Stationary Disease (SD): <50% decrease in tumour
volume.

o No response (NR): no change in the size of the tu-
mour.

o Disease Progression (DP): increase in the size of the
tumor.

Statistical Methods

A phase Il randomized trial of concomitant chemo-ra-
diotherapy in patients with Locally Advanced Squamous
Cell Carcinoma of the Head and Neck.

Data was analyzed using SPSSwin statistical package
version 15 (SPSS Inc., Chicago, IL). Chi-square test
(Fisher’s exact test) was used to examine the relation
between qualitative variables. For quantitative data, com-
parison between the two arms was done using independ-
ent sample t-test or Mann-Whitney test. Survival analysis
was done using Kaplan-Meier method and comparison
between two survival curves was done using log-rank
test. A p-value < 0.05 was considered significant.

3. Results

The patient characteristics are summarized in Table 1.
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Table 1. Patient characteristics.

Group Capcetabine Cisplatin
ae 2o MR as-es NETE
Males to Females 22:8 16:14
Smokers 15 50% 12 40%
Alcohol Intake 3 10% 1 3.3%
Performance Status:
0 16 53% 16 53%
1 14 47% 14 47%
Site of Disease:
Nasal Cavity 1 3.3% 0 0
Paranasal Sinus 4 13% 6 20%
Oral Cavity 3 10% 7 23%
Oropharynx 1 3.3% 3 10%
Larynx 13 43% 11 37%
Hypopharynx 8 27% 3 10%
Grade:
1 0 0 2 7%
2 17 57% 9 30%
3 7 23% 10 33%
Undifferentiated 6 20% 9 30%
Stage
11 5 17% 5 17%
IVA 20 67% 16 53%
VB 5 17% 9 30%

The response rate is summarized in Figure 1.

The complete response rate at 3 months was 77% (23/
30 patients) and the partial responses were 13% (4/30),
stationary disease occurred in 2 cases and progressive
disease in 1 case in the capecitabine group. Whereas, the
complete responses were 60% (18/30) and the partial
responses 23% (7/30), stationary disease was found in 3
cases and progressive disease in 2 cases in the cisplatin
group. Persistent disease at 3 months was recorded as
treatment failure. Relapse occurred in 10/30 (33%) pa-
tients by 1 year in the capecitabine group and in 12/30
(40%) in the cisplatin group.

Eleven (33%) patients required Ryle tube feeding in
the capecetabine group and 15 (50%) in the cisplatin
group.

All patients finished their radiotherapy, but there were
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delays in treatment because of mucositis. Delays ranged
from 3 - 7 days in the capecitabine group and 2 - 5 days
in the cisplatin group and the lag period dose was calcu-
lated and added.

Capecitabine was stopped after 4 weeks of administra-
tion in 5 cases, and after 5 weeks of administration in 3
cases because of diarrhea and palmoplantar erythema.

Cisplatin was stopped after 4 weeks in 6 cases because
of impaired renal function.

The rest of the cases completed their prescribed che-
motherapy.

Acute toxicity is summarized in Table 2.

There was no grade 4 haematological toxicity. A fall
in the haemoglobin level was seen in 11/30 (37%) in the
capecitabine group and in 2/30 (7%) in the cisplatin
group. Grade 1 neutropenia was seen in 4/30 (13%) and
3/30 (10%) in the capecitabine group and cisplatin group
respectively. Moreover, grade 2 neutropenia was de-
tected in 8/30 (27%) and 1/30 (3.3%) in the capecitabine
group and cisplatin group respectively. Only in the cape-
citabine group grade 3 neutropenia was noted in 5/30
(17%) of the cases necessitating temporary treatment
stoppage.

Other systemic toxicity included grade 1/2 nausea/
vomiting which was found in 18 cases (60%) for nausea
and in 19 cases (63%) for vomitting in the capecitabine
group. Grade 3 nausea/vomiting in the capecitabine
group was rare 1 case only with nausea and 1 case with
vomiting. For the cisplatin group grade 1/2 nausea/vom-
iting was found in 8 cases (27%) for nausea and in 8
cases (27%) for vomiting. Grade 3 nausea/vomiting in
the cisplatin group was rare 1 case only with nausea and

1 case with vomiting. All the cases responded well to
anti-emetic therapy (P value 0.01).

Grade 1/2 diarrhea was noticed only in the capecit-
abine group in 4 cases (13%) and grade 3 in 1 case and
was controlled with anti-diarrheal medication. Palmo-
plantar syndrome developed only in the capecitabine
group in 3 cases (10%) and was managed by temporary
stopping the drug for 3 - 5 days and treatment with topi-
cal steroids.

Alopecia outside the radiation field was more marked
in the capecitabine group. Grade 1/2 was found in 29

| m Capecitabine ICisplatin|

80%
70%
60%
50%-+
40%-
30%+
20%-
10%+"
0% r . .
CR PR SD PD
Response Capecitabine Cisplatin
CR 23/30 7% 18/30 60%
PR 4/30 13% 7130 23%
SD 2/30 % 3/30 10%
PD 1/30 3.3% 2/30 %

Figure 1. Response rates for both groups.

Table 2. Acute toxicities in both groups.

Capcetabine  Cisplatin  Capcetabine  Cisplatin ~ Capcetabine  Cisplatin ~ Capcetabine  Cisplatin

Hemoglobin 2 1 5 1 4 0 0 0

White Cells 4 3 8 1 5 0 0 0

Platelets 5 0 2 0 0 0 0 0
Nausea 15 5 3 3 1 1 0 0 0.011
Vomiting 13 4 6 4 1 1 0 0 0.01

Diarrhea 2 0 2 0 1 0 0 0

Palmoplantar 0 0 2 0 1 0 0 0
Alopecia 17 24 12 2 1 2 0 0 0.004
Skin 8 20 17 6 2 1 0 0 0.006
Laryngeal edema 10 8 5 2 2 1 0 0 0.03
Mucositis 11 3 17 14 1 10 1 2 0.001
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cases (97%) and grade 3 in 1 case. For the cisplatin
group grade 1/2 alopecia was found in 26 cases (87%)
and grade 3 in 2 cases (7%).

Skin pigmentation and toxicity was of a higher grade
in the capecitabine group (P value 0.006).

Laryngeal edema was more pronounced in the cape-
citabine group (P value 0.03)

Mucositis was more in the capecitabine group.
Twenty-eight (93%) of the patients in the capecitabine
group developed grade 1/2 acute radiation mucosal tox-
icity and 2 cases developed grade 3/4 acute mucositis.
For the cisplatin group grade 1/2 mucositis occurred in
17 cases (57%) and grade 3/4 in 12 cases (40%) (P value
0.001).

More than 10% weight loss at the end of initial treat-
ment was experienced by 12 cases (40%) in the capecit-
abine group and 10 cases (33%) in the cisplatin group.

Late Toxicity

The incidence of late toxicity was the same for both
groups. And they included neck fibrosis, trismus, chronic
dysphagia with fluid diet dependence and dental carries.
There prevalence was between 60% to 70% of the cases.

On analysis of survival data, the median follow-up pe-
riod was 35 * 15 months for overall survival and 33 + 10
months for disease free survival.

The overall survival and disease-free survival rates at
2 years were 67%, and 85%, respectively for the capecit-
abine group versus 60% and 73% for the cisplatin group
(Figures 2 and 3).

Performance status had a dramatic effect on overall
survival with a P value of 0.0165 on comparing overall
survival of cases with performance status 0 with those
with performance status 1.

4. Discussion

We believe that our work is a valuable contribution to the
current search for optimal treatment for advanced head
and neck cancer patients.

The use of synchronous chemo-radiotherapy has been
shown in numerous randomized controlled trials, and
confirmed by meta-analyses [17], to improve loco-re-
gional control and survival.

No single agent has shown a consistent superiority in
the majority of studies for chemo-radiotherapy in head
and neck cancer, as highlighted in a recent review [18].

In the near and remote past intravenous 5-Fluoro-
uracil infusion has been used in many randomized con-
trolled trials as a single agent combined with radiother-
apy in the treatment of advanced head and neck cancer
[19].

The radio-sensitizing properties of 5-FU have been

Copyright © 2012 SciRes.
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Figure 2. Overall survival for both groups.
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Figure 3. Disease free survival for both groups.

discovered before the sixties [20], with the well-known
superiority of infusional over bolus administration shown
more recently. Although not pharmacologically equiva-
lent to infusional 5-FU, capecitabine given twice daily
offers the potential of providing a prolonged exposure of
tumour cells to 5-FU. Capecitabine is a non-cytotoxic
pro-drug of 5-FU that is preferentially converted to 5-FU
at the tumour site (a form of target therapy), exploiting
the higher levels of the converting enzyme thymidine
phosphorylase found in malignant cells.

When infusional 5-FU is given, the concentration of
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active drug in the tumour and normal tissue is similar.
Whereas, in capecitabine we get the advantage that the
expression of thymidine phosphorylase is enhanced in
areas of tumour with poor perfusion, hypoxia and acido-
sis, a situation that exists in most advanced head and
neck cancers [21]. Moreover, there is evidence that ra-
diation leads to up-regulation of thymidine phosphory-
lase expression, thereby improving the efficacy of cape-
citabine [21]. A phase | study of capecitabine in combi-
nation with radiotherapy in head and neck cancer indi-
cated that the maximum tolerated dose was 500 mg/m?
twice a day (1 g/m? daily) given 7 days a week, the dose-
limiting toxicity being exacerbation of the radiation-in-
duced mucositis rather than systemic side-effects [15].

In the current study the complete response rate at 3
months was 77% (23/30 patients) and the partial re-
sponses were 13% (4/30), stationary disease occurred in
2 cases and progressive disease in 1 case in the capecit-
abine group. Whereas, the complete responses were 60%
(18/30) and the partial responses 23% (7/30), stationary
disease was found in 3 cases and progressive disease in 2
cases in the cisplatin group. On analysis of survival data,
the median follow-up period was 35 + 15 months for
overall survival and 33 + 10 months for disease free sur-
vival.

The overall survival and disease-free survival rates at
2 years were 67%, and 85%, respectively for the cape-
citabine group versus 60% and 73% for the cisplatin
group. These results compare very favorably and very
similar with other published chemo-radiotherapy out-
comes [5,22].

In our study there were no toxic deaths. There was no
grade 4 bone marrow or renal toxicity, but a small risk of
significant diarrhea and palmoplantar erythro-dysaesthe-
sia was associated with capecitabine administration.

A major advantage of oral administration is the flexi-
bility to stop medication immediately if the patient is
struggling with mucositis.

Oral administration results in a reduction in inpatient
stays, with improved patient convenience and reduced
medical care cost.

Although 3 weekly single-agent cisplatin is the current
standard for synchronous chemo-radiotherapy in SCCHN,
it is important to explore other approaches [23]. Other
chemotherapy options being used include weekly and
daily scheduling of cisplatin [24], carboplatin [24], gem-
citabine [25], capecitabine [15], as well as various com-
binations of cytotoxics.

In addition, capecitabine should be used with caution
in patients with renal dysfunction. However, it is not
contraindicated and it may be preferable to use capecit-
abine instead of cisplatin in patients with creatinine
clearance between 30 and 60 ml/min.
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5. Conclusions

We conclude that cisplatin-based chemo-radiation is still
the standard approach for the treatment of locally ad-
vanced SCCHN. Areas of active investigation are the
sequential administration of induction chemotherapy
followed by chemo-radiation and the integration of tar-
geted therapies. None of the combination chemotherapy
regimens demonstrated an overall survival benefit when
compared to single agent methotrexate, cisplatin or 5-
fluorouracil.

To conclude, synchronous chemo-radiotherapy with
capecitabine was found to be very effective, with excel-
lent response, superior local control and 3-year cancer-
specific survival rates. In spite of higher rates of mucosal
toxicity, the treatment compliance was good due to low
systemic toxicity and effective medical management of
mucosal toxicity. The late toxicity is acceptable. This
study is one of the innumerous studies determining the
role of capecitabine in locally advanced head and neck
cancer. Phase 111 prospective randomized controlled trials
with a larger number of patients and longer follow-up
will be required to confirm the role of capecitabine in the
treatment of locally advanced SCCHN.
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