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Abstract. Background: For many years surgery was the
cornerstone of treatment for head and neck cancers and
radiotherapy was the treatment of choice in adjuvant and
advanced inoperable settings. Recently, induction sequential
chemotherapy followed by radiotherapy has shown good
tolerability and has prolonged the median overall survival.
This phase II trial explored the feasibility of the concurrent
association with radiotherapy of a full-dose chemotherapy
based on an original schedule of docetaxel and cisplatin.
Patients and Methods: Twenty-four patients with head and
neck squamous cell carcinoma (HNSCC) were enrolled.
Taxotere (docetaxel) was administered on day 1, weekly for
6 weeks. The dose was 33 mg/m’ /w. Cisplatin was
administered on day 2 at the dose of 70 mg/m?°. Radiotherapy
delivered was 60 Gy divided in 30 administrations over 6
weeks. Results and Conclusion: This schedule of treatment
for HNSCC proved feasible. Appropriate support treatment,
however, appears to be necessary for the feasibility of this
concurrent chemo-radiotherapy.

Head and neck squamous cell carcinoma (HNSCC) is the
most common malignant neoplasm of the mucosa of the
upper aerodigestive tract. Nearly two-thirds of HNSCC
patients present with advanced (Stage III or IV) disease
and fifty per cent die of their disease (1). Accordingly,
currently available therapeutic modalities (surgery,
radiation and/or chemotherapy) need to be combined to
achieve better survival results.
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For many years surgery was the cornerstone of treatment,
while radiotherapy was the strategy of choice for head and
neck cancer in adjuvant and advanced inoperable settings.

In recent years, however, induction sequential
chemotherapy with platinum compounds plus 5-FU
followed by radiotherapy, usually hyperfractionated
radiotherapy, has shown good tolerability and has yielded
more satisfactory clinical benefit than radiotherapy alone (2-
4). Moreover, concomitant radio-chemotherapy with
platinum analogs significantly prolongs the 3-year survival
and median overall survival (OS) (5-7).

New drugs are now entering the therapeutic arena,
gemcitabine and taxanes being the most promising compounds.
Little it is known, however, about how to associate these drugs
with radiotherapy; moreover, toxicity assessment of the new
protocols is essential, especially in an adjuvant setting.

Docetaxel is one of the most promising new drugs against
HNSCC. One phase I study (8) evaluated the activity and
tolerability of concurrent docetaxel and cisplatin
radiosensitization with hyperfractionated irradiation in
advanced disease. Both drugs were administered at
radiomimetic dosages. The maximum tolerated doses were
13 mg/m?/w for docetaxel and 10 mg/m?/w for cisplatin. One
phase I study (9) explored the association of docetaxel alone
and radiation, recommending a dose of 15 mg/m?%/w; this
dose had little systemic effect.

A phase II study (10) administered 20 mg/m?*w of
docetaxel in association with radiation therapy.

Several phase II studies have associated docetaxel alone
or with carboplatin and/or 5-FU to radiotherapy in
advanced or neoadjuvant settings (11, 12, 14, 15); the
optimal association is still controversial, however. Disease-
free survival and locoregional control are matters of
concern, as are distant metastases. Full-dose chemotherapy
should, nevertheless, afford better results.

This phase II multicentric non-randomized trial explored
the feasibility of the association with radiotherapy of full-dose
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chemotherapy based on an original schedule of docetaxel and
cisplatinum. The primary end-point of this study was the
feasibility of treatment, with toxicity assessment being the
secondary end-point.

Patients and Methods

Treatment is feasible if at least 70% (P1) of patients complete
treatment. Treatment is not feasible if fewer than 40% (PO) of
patients end it. According to Fleming’s one step design, with a
power of 80% and a mistake of I type rate of 5%, 24 patients must
be enrolled, with at least 17 ending therapy, for treatment to be
considered feasible.

We treated 24 consecutive chemotherapy- and radiotherapy-
naive patients with concomitant radiotherapy (6000 cGy in 6
weeks) and chemotherapy.

High energy radiotherapy was performed. Treatment was planned
with TPS. 0.5-1 cm CT images were used to define the target volume
and sensitive non-target structures. The total dose delivered was 50
Gy, divided into 25 administrations over 5 weeks. A boost of 10 Gy
divided into 5 doses was administered to bulky disease or to the
surgical field. The spinal cord was excluded at the dose of 50 Gy.

Taxotere was administered on day 1, weekly for 6 weeks. The
dose was 33 mg/m2 /w. Cisplatin was administered on day 2 at the
dose of 70 mg/m2. The treatment schedule is reported in Table 1.

The median age of the patients was 57 (47-70) years.
Performance status was always <2 (0-1). Squamous cell carcinoma
was the histotype for all patients. Ten patients had locally advanced
inoperable or metastatic cancer. Fourteen patients were in an
adjuvant setting. The inclusion criteria are listed in Table II, while
Table III reports patient profiles.

The protocol design allowed for 1 week of suspension of any
treatment in case of any grade 4 toxicity and the use of antiemetics
and of G-CSF and Erythropoietin alfa (Ortho-Biotech) at doses
and scheduling according to ASH-ASCO guidelines. Patients in
whom grade 4 toxicity persisted for 2 weeks were dropped from the
protocol and were evaluated negatively for feasibility. Enteric and
parenteral nutritional support were permitted. Toxicities were
assessed according to NCI-CTC guidelines.

All patients gave their informed consent; the study was cleared
by the Ethics Committee of our institution, and was performed in
accordance with the Declaration of Helsinki (1975).

Results

All patients ended the treatment. However, several
toxicities of concern were recorded: mucositis was present
in 22 patients, of whom 8 patients were grade 1, 8 were
grade 2, 3 were grade 3 and 3 were grade 4. The worst
mucositis was observed in all patients during the fifth week
of treatment. All patients with grade 3-4 mucositis
required parenteral nutritional support in a day hospital
setting. In all patients with grade 4 mucositis drug
administration and radiotherapy were delayed for 1 week.
One patient with grade 4 mucositis required short inward
treatment because of contemporary grade 3 febrile
neutropenia and grade 2 anemia.
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Table 1. Treatment schedule.

Drugs or radiotherapy Days

Taxotere 33 mg/m?
Cisplatin 70 mg/m?2
Radiotheraphy 50 Gy +
10 Gy boost

Days 1,8,15,22,29,35
Day 2
Days 1-5, 8-12, 15-19,
22-26, 29-33, 36-40

Table 11. Inclusion criteria.

1) Age 18-75

2) Histologically proven squamous cell carcinoma of the head and neck
3) Written informed consent

4) PS 0-1(ECOG)

5) Hb >10 g/dl; PLT >100,000; WBC > 4000

6) Normal renal function

7) Liver tests up to 2 times/ normal values

Table I11. Patient profile.

Median age 57 (47-70)
Male/temale 18/6

PS 0 for 15 pts, 1 for 9 pts
Adjuvant/advanced 14/10

Neutropenia was recorded in 8 patients: 1 patient was
grade 1, 2 patients were grade 2 and 5 patients were grade
3. All patients but 1, who developed febrile neutropenia,
were asymptomatic.

Anemia of grade 2 developed in only 1 patient.
Peripheral neuropathy of grade 1 developed in 3 patients.
The toxicities are listed in Table I'V.

Discussion

Several randomized studies and meta-analyses (16, 17) have
shown that, compared with conventional radiotherapy,
simultaneous radio-chemotherapy prolongs survival in
patients with unresectable HNSCC. Moreover, the
preservation of pharyngeal and laryngeal function and
structure has dominated the development of newer
treatment approaches. This prospective phase II trial was
conducted to evaluate the feasibility and the toxicity of
weekly docetaxel associated with cisplatin.

These two drugs were chosen because cisplatin is the gold
standard drug in HNSCC and docetaxel has satisfactory
single agent activity. Moreover, docetaxel was recently
combined with several drugs (5-FU, Irinotecan) (18-20) and
showed a good tolerability profile. It has also been combined
with other less used drugs such as celecoxib and erlotinib (21,
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Tables IV. Toxicities.

Toxicities-grade No. of patients

Mucositis grade 1
Mucositis grade 2
Mucositis grade 3
Mucositis grade 4

W W oo oo

Neutropenia grade 1
Neutropenia grade 2
Neutropenia grade 3
Neutropenia grade 4

S N =

Anemia grade 1
Anemia grade 2
Anemia grade 3
Anemia grade 4

(=i R

Peripheral neuropathy grade 1
Peripheral neuropathy grade 2
Peripheral neuropathy grade 3
Peripheral neuropathy grade 4
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22). In fact, interrupting the epidermal growth factor receptor
signaling pathway has shown promise in a variety of cancers,
and preclinical data has demonstrated possible synergies with
platinum and taxanes. Because these new targeted drugs will
be increasingly used in the future, it is very important to
define schedules of classic drug combinations and their
optimal synergy with radiotherapy. The schedule of treatment
presented here for HNSCC appears feasible.

In our study, toxicity was severe, but not to the extent that
it required the exclusion of patients. An appropriate support
treatment, nonetheless, appears to be necessary for the
feasibility of the applied concurrent chemo-radiotherapy.
However, this support treatment was given in only 25% of
patients, which is not very different from what is usually given
to patients receiving classic alternate or sequential schedules.

Further studies are required to assess the efficacy of this
treatment in both adjuvant and advanced settings.
Associations with new targeted drugs (such as Erlotinib)
may be explored, too, in order to improve treatments and
the survival of patients affected by head and neck cancer.

References

1 Grandis JR, Pietenpol JA, Greenberger JS, Pelroy RA and
Mohla S: Head and neck cancer: meeting summary and
research opportunities. Cancer Res 64(21): 8126-8129, 2004.

2 Jeremic B, Milicic B, Dagovic A, Vaskovic Z and Tadic L:
Radiation therapy with or without concurrent low-dose daily
chemotherapy in locally advanced, nonmetastatic squamous cell
carcinoma of the head and neck. J Clin Oncol 22(17): 3540-
3548, 2004.

3 Psyrri A, Kwong M, DiStasio S, Lekakis L, Kassar M, Sasaki
C, Wilson LD, Haffty BG, Son YH, Ross DA, Weinberger PM,
Chung GG, Zelterman D, Burtness BA and Cooper DL:
Cisplatin, fluorouracil, and leucovorin induction chemotherapy
followed by concurrent cisplatin chemoradiotherapy for organ
preservation and cure in patients with advanced head and neck
cancer: long-term follow-up. J Clin Oncol 22(15): 3061-3069,
2004.

4 Beckmann GK, Hoppe F, Pfreundner L and Flentje MP:
Hyperfractionated accelerated radiotherapy in combination
with weekly cisplatin for locally advanced head and neck cancer.
Head Neck 27(1): 36-43, 2005.

5 Fountzilas G, Ciuleanu E, Dafni U, Plataniotis G, Kalogera-
Fountzila A, Samantas E, Athanassiou E, Tzitzikas J, Ciuleanu
T, Nikolaou A, Pantelakos P, Zaraboukas T, Zamboglou N,
Daniilidis J and Ghilezan N: Concomitant radiochemotherapy
vs radiotherapy alone in patients with head and neck cancer: a
Hellenic Cooperative Oncology Group Phase III Study. Med
Oncol 21(2): 95-107, 2004.

6 Bourhis J, Calais G, Lapeyre M, Tortochaux J, Alfonsi M, Sire
C, Bardet E, Rives M, Bergerot P, Rhein B and Desprez B;
French Head and Neck Cancer Group (GORTEC):
Concomitant radiochemotherapy or accelerated radiotherapy:
analysis of two randomized trials of the French Head and
Neck Cancer Group (GORTEC). Semin Oncol 31(6): 822-826,
2004, review.

7 Huguenin P, Beer KT, Allal A, Rufibach K, Friedli C, Davis JB,
Pestalozzi B, Schmid S, Thoni A, Ozsahin M, Bernier J, Topfer
M, Kann R, Meier UR, Thum P, Bieri S, Notter M, Lombriser
N and Glanzmann C: Concomitant cisplatin significantly
improves locoregional control in advanced head and neck
cancers treated with hyperfractionated radiotherapy. J Clin
Oncol 22(23): 4665-4673, 2004. Erratum in: J Clin Oncol 23(1):
248, 2005.

8 Varveris H, Mazonakis M, Vlachaki M, Kachris S, Lyraraki E,
Zoras O, Maris T, Froudarakis M, Velegrakis J, Perysinakis
C, Damilakis J and Samonis G: A phase I trial of weekly
docetaxel and cisplatinum combined to concurrent
hyperfractionated radiotherapy for non-small cell lung cancer
and squamous cell carcinoma of head and neck. Oncol Rep
10(1): 185-195, 2003.

9 Suzuki M, Nishimura Y, Nakamatsu K, Kanamori S, Koike R,
Kawamoto M and Mori K: Phase I study of weekly docetaxel
infusion and concurrent radiation therapy for head and neck
cancer. Jpn J Clin Oncol 33(6): 297-301, 2003.

10 Calais G, Bardet E, Sire C, Alfonsi M, Bourhis J, Rhein B,
Tortochaux J, Man YT, Auvray H and Garaud P: Radiotherapy
with concomitant weekly docetaxel for Stages I1I/IV oropharynx
carcinoma. Results of the 98-02 GORTEC phase II trial. Int J
Radiat Oncol Biol Phys 58(1): 161-166, 2004.

11 Nabell L and Spencer S: Docetaxel with concurrent
radiotherapy in head and neck cancer. Semin Oncol 30(6 Suppl
18): 89-93, 2003, review.

12 Mantovani G, Massa E, Astara G, Murgia V, Gramignano G,
Ferreli L, Camboni P, Lusso MR, Mocci M, Madeddu C, Mura
L, Mudu MC, Proto E, Tore G, Mura M, Maccio A, Ferreli A
and Amichetti M: Six-week induction chemotherapy followed
by concomitant chemoradiation therapy in stage IV head and
neck cancer: a phase II study with organ-sparing purposes.
Oncol Rep 10(3): 759-766, 2003.

4453



ANTICANCER RESEARCH 25: 4451-4454 (2005)

13

14

15

16

17

18

Airoldi M, Cattel L, Cortesina G, Giordano C, Pedani F,
Recalenda V, Danova M, Gabriele AM, Tagini V, Porta C and
Bumma C: Docetaxel, carboplatin and concomitant
radiotherapy for unresectable squamous cell carcinoma of the
head and neck: pharmacokinetic and clinical data of a phase I-
IT study. Am J Clin Oncol 27(2): 155-163, 2004.

Ghi MG, Paccagnella A, D’Amanzo P, Mione CA, Fasan S,
Paro S, Mastromauro C, Carnuccio R, Turcato G, Gatti C,
Pallini A, Nascimben O, Biason R, Oniga F, Medici M, Rossi
F and Fila G: Neoadjuvant docetaxel, cisplatin, 5-fluorouracil
before concurrent chemoradiotherapy in locally advanced
squamous cell carcinoma of the head and neck versus
concomitant chemoradiotherapy: a phase II feasibility study. Int
J Radiat Oncol Biol Phys 59(2): 481-487, 2004.

Karasawa K, Shinoda H, Katsui K, Seki K, Kohno M, Hanyu N,
Nasu S, Muramatsu H, Maebayashi K, Mitsuhashi N and
Yoshihara T: Radiotherapy with concurrent docetaxel and
carboplatin for head and neck cancer. Anticancer Res 22(6B):
3785-3788, 2002.

Langenberg M, Terhaard CH, Hordijk GJ, Es RJ, Voest EE
and Graeff A: Simultaneous radio- and chemotherapy for
squamous cell carcinoma of the head and neck in daily clinical
practice: 5 years experience in a university hospital. Clin
Otolaryngol Allied Sci 29(6): 729-734, 2004.

Langendijk JA, Leemans ChR, Buter J, Berkhof J and Slotman
BJ: The additional value of chemotherapy to radiotherapy in
locally advanced nasopharyngeal carcinoma: a meta-analysis of
the published literature. J Clin Oncol 22(22): 4604-4612, 2004.
Haddad RI, Tishler R, Wirth L, Norris C, Goguen L, Sullivan
C, O’Donnell L, Li Y and Poster MR: Role of complete
pathological responses to docetaxel/cisplatin/5-Fluorouracil
induction chemotherapy in patients with newly diagnosed,
locally advanced squamous cell carcinoma of the head and
neck. ASCO Proceedings 2005, Orlando, ABS 5511.

4454

19

20

21

22

Smaradottir A, Siddiqi C, Ray J, Haider J, Azrin M and Hedge
U: Increased incidence of cardiotoxicity after infusional 5-
fluorouracil,cisplatin and docetaxel combination chemotherapy
in patients with locally advanced head and neck cancer. ASCO
Proceedings 2005, Orlando, ABS 5568.

Argiris A, Goldwasser MA, Brockstein B, Axelrod R and
Forastiere A: Weekly docetaxel amd irinotecan in patients with
recurrent or metastatic head and neck cancer. A phase II trial
of the Eastern Cooperative Oncology Group (ECOG). ASCO
Proceedings 2005, Orlando, ABS 5528.

Kim ES, Kies M, Sabichi A, Ginsberg L, Burke B, Holsinger C,
Feng L, Truong MT, Glisson B and Hong WK: Phase II study
of combination cisplatin, docetaxel and erlotinib in patients
with metastatic or recurrent head and neck squamous cell
carcinoma. ASCO Proceedings 2005, Orlando, ABS 5546.
Axelrod RS, Machtay M, Anna PR, Dicker A, Sidhu K, Jacobs
M, Rosen M and Keane W: Phase I study of weekly docetaxel,
cisplatin with daily celecoxib and concurrent radiotherapy for
patients with locally advanced head and neck cancer. ASCO
Proceedings 2005, Orlando, ABS 5598.

Received July 6, 2005
Accepted September 4, 2005



