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A bs tr ac t

Background

Phase 2 studies suggest that the standard regimen of cisplatin and fluorouracil (PF) 
plus docetaxel (TPF) improves outcomes in squamous-cell carcinoma of the head 
and neck. We compared TPF with PF as induction chemotherapy in patients with 
locoregionally advanced, unresectable disease.

Methods

We randomly assigned eligible patients between the ages of 18 and 70 years who 
had stage III or stage IV disease and no distant metastases to receive either TPF 
(docetaxel and cisplatin, day 1; fluorouracil by continuous infusion, days 1 to 5) or 
PF every 3 weeks for four cycles. Patients without progression of disease received 
radiotherapy within 4 to 7 weeks after completing chemotherapy. The primary end 
point was progression-free survival.

Results

A total of 358 patients underwent randomization, with 177 assigned to the TPF group 
and 181 to the PF group. At a median follow-up of 32.5 months, the median pro-
gression-free survival was 11.0 months in the TPF group and 8.2 months in the 
PF group (hazard ratio for disease progression or death in the TPF group, 0.72; 
P = 0.007). Treatment with TPF resulted in a reduction in the risk of death of 27% 
(P = 0.02), with a median overall survival of 18.8 months, as compared with 14.5 
months in the PF group. There were more grade 3 or 4 events of leukopenia and 
neutropenia in the TPF group and more grade 3 or 4 events of thrombocytopenia, 
nausea, vomiting, stomatitis, and hearing loss in the PF group. The rates of death 
from toxic effects were 2.3% in the TPF group and 5.5% in the PF group.

Conclusions

As compared with the standard regimen of cisplatin and fluorouracil, induction 
chemotherapy with the addition of docetaxel significantly improved progression-
free and overall survival in patients with unresectable squamous-cell carcinoma of 
the head and neck. (ClinicalTrials.gov number, NCT00003888.)
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Head and neck cancer, mostly of 
squamous-cell origin, ranks sixth among 
the most common cancers, accounting 

for approximately 6% of all cases of cancer. Each 
year, more than 500,000 new cases are diagnosed 
worldwide.1 Approximately 60% of patients pre
sent with advanced disease (stages III and IV), for 
which the prognosis is poor.2 For many years, 
radiotherapy has been the treatment of choice for 
unresectable disease,3 resulting in 5-year rates of 
survival of less than 20%.4,5

Concurrent chemoradiotherapy has now large
ly replaced radiotherapy alone in the treatment of 
unresectable squamous-cell carcinoma of the head 
and neck,3,6 but induction chemotherapy has also 
been associated with a survival benefit and could 
be a valuable treatment option.5,7,8 A beneficial ef
fect of induction chemotherapy has been observed 
only with the Wayne State University regimen of 
cisplatin (at a dose of 100 mg per square meter of 
body-surface area) plus infusional fluorouracil 
(at a dose of 1000 mg per square meter per day for 
5 days), a treatment that has emerged as the most 
active combination9 and that outperformed other 
induction regimens in a large meta-analysis.10 For 
this reason, this regimen can be considered a good 
comparator in randomized trials of new induction 
regimens of chemotherapy. The best number of 
treatment cycles is uncertain, but complete re-
sponse rates increased with each successive cycle 
up to cycle 4 in the study by Paccagnella et al.5

Among agents introduced in the 1990s, the 
taxanes have shown great promise for the treat-
ment of squamous-cell carcinoma of the head and 
neck.11 Phase 2 studies indicate that docetaxel 
plus cisplatin and fluorouracil (TPF) might be 
more efficacious than the classic regimen of cis-
platin plus f luorouracil (PF).12 The Head and 
Neck Cancer Group of the European Organization 
for Research and Treatment of Cancer (EORTC) 
conducted a phase 3 trial, called the EORTC 
24971/TAX 323 study, comparing TPF with PF as 
induction chemotherapy before radiotherapy in pa
tients with locoregionally advanced, unresectable 
squamous-cell carcinoma of the head and neck.

Me thods

Patients

We conducted an open-label, randomized, strati-
fied phase 3 study at 37 institutions in 15 Euro-

pean countries. The protocol was approved by the 
ethics committee or institutional review board at 
each participating center, and all patients provid
ed written informed consent.

Eligible patients were between the ages of 18 
and 70 years and had squamous-cell carcinoma 
of the head and neck that had been diagnosed by 
histologic or cytologic analysis. All patients had 
previously untreated and locoregionally advanced 
disease with at least one lesion that was measur-
able either unidimensionally or bidimensionally, 
a tumor–node–metastasis (TNM) stage of III or 
IV without metastases, a World Health Organiza-
tion (WHO) performance status of 1 or less, and 
adequate hematologic, renal, and hepatic func-
tion. Tumors had to be considered unresectable 
by a multidisciplinary team. Patients with tumors 
of the nasopharynx and the nasal and paranasal 
cavities were excluded.

Evaluations were conducted within 7 days be-
fore randomization and included history taking, 
physical examination, hematologic and biochemi-
cal analysis, electrocardiography, magnetic reso-
nance imaging or computed tomography (CT) of 
the head and neck, and chest radiography. Ab-
dominal ultrasonography or CT and bone scan-
ning were performed when indicated.

Study Design

Patients were randomly assigned to study groups 
after verification of eligibility at the EORTC data 
center. Randomization was balanced according to 
the primary tumor site (oral cavity, oropharynx, 
hypopharynx, or larynx) and the center with the 
use of a variance-minimization method.13

Patients were randomly assigned to receive ei-
ther TPF or PF. The TPF regimen consisted of 
docetaxel at a dose of 75 mg per square meter, 
administered as a 1-hour infusion on day 1, fol-
lowed by cisplatin at a dose of 75 mg per square 
meter, administered as a 1-hour infusion on day 1, 
and fluorouracil at a dose of 750 mg per square 
meter per day, administered by continuous infu-
sion on days 1 to 5. The PF regimen consisted of 
cisplatin at a dose of 100 mg per square meter, 
administered as a 1-hour infusion on day 1, fol-
lowed by fluorouracil at a dose of 1000 mg per 
square meter per day, administered by continu-
ous infusion on days 1 to 5. Treatment was ad-
ministered every 3 weeks (defined as one cycle) 
for up to four cycles, unless progressive disease, 
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unacceptable toxic effects, or withdrawal from 
the study occurred earlier. During chemotherapy, 
patients were monitored clinically and with labo-
ratory tests on day 1 of each cycle before treat-
ment. Imaging of tumors was performed at the 
end of cycles 2 and 4.

Patients who did not have progressive disease 
and who had adequate bone marrow function (neu
trophil count, ≥2.0×103 cells per cubic millimeter; 
platelet count, ≥100×103 cells per cubic millime-
ter; and hemoglobin, ≥10 g per deciliter), com-
plete resolution of mucositis for at least 1 week, 
and healing from any dental procedures under-
went radiotherapy within 4 to 7 weeks after the 
completion of chemotherapy. Radiation was deliv-
ered during a 7-week period with the use of ei-
ther conventional fractionation (total dose, 66 to 
70 Gy) or accelerated or hyperfractionated regi-
mens (total maximum dose of 70 Gy for the accel
erated regimen and 74 Gy for the hyperfraction-
ated regimen). Each center made a commitment 
before the study began to use one of these meth-
ods. Neck dissection was considered for all pa-
tients before radiotherapy and 3 months after the 
completion of radiotherapy.

The primary end point, progression-free sur-
vival, was defined as the time from randomiza-
tion to progression, relapse, or death, whichever 
occurred first. If progression, relapse, or death 
did not occur before the cutoff date, data were 
censored at the time of the last valid assessment 
before the cutoff date. Secondary end points were 
overall survival, best overall response rate after 
induction chemotherapy and after radiation ther-
apy, duration of response, time to treatment fail-
ure, toxic effects, and health-related quality of 
life, as reported previously.14

The Head and Neck Cancer Group of the 
EORTC conceived and developed the trial, which 
was sponsored by Sanofi-Aventis. The company 
provided docetaxel and was involved in the trial 
design but not in the final analysis. All data were 
collected and analyzed by the academic authors. 
Dr. Vermorken, who vouches for the complete-
ness and accuracy of the data, wrote the article 
with critical review by all the other authors. The 
article was also reviewed by industry representa-
tives, but its final content was determined by the 
academic investigators.

Concomitant Treatment and Dose 
Modifications

All patients received adequate antiemetic medica-
tions during chemotherapy. Dexamethasone (at a 
dose of 8 mg or the equivalent) was given orally 
for a total of six doses, starting the night before 
the administration of chemotherapy, to prevent 
hypersensitivity reactions and to reduce docetaxel-
related skin toxic effects and fluid retention. Pro-
phylactic antibiotics (ciprofloxacin, at a dose of 
500 mg given orally twice daily, or an alternative 
agent) were given to the TPF group only from 
days 5 to 15 of each cycle. Prophylactic granulo-
cyte colony-stimulating factor was permitted only 
if a patient had febrile neutropenia or infection, 
a delay in recovery of the absolute neutrophil count 
at day 28, or grade 4 neutropenia persisting for 
7 days or more.

A cycle could be delayed for up to 2 weeks to 
allow for a reduction in the severity of toxic 
events of grade 3 or more to a severity of grade 1 
or less (with the exception of alopecia, fatigue, 
malaise, and nail changes). Delays beyond 2 weeks 
required discontinuation of chemotherapy. Re-
ductions in the dose of docetaxel were planned 
for grade 4 neutropenia and its complications, 
skin reactions, elevated bilirubin levels, and im-
paired liver function. Modifications in the dose 
of cisplatin were made for peripheral sensory and 
motor neurotoxicity, ototoxicity, or nephrotoxic-
ity; patients with neurotoxicity or ototoxicity of 
grade 3 or more were withdrawn from the study. 
Modifications in the dose of fluorouracil were 
made for mucositis and diarrhea; patients with 
toxic effects of grade 4 were withdrawn from the 
study.

Assessments
Efficacy
Tumor responses were evaluated with the use of 
WHO criteria, which were modified to account 
for the fact that radiotherapy started as soon as 
possible after the end of chemotherapy. Some re-
sponses were not reevaluated 4 weeks after the 
assessment of the initial response.

Safety
Adverse events were graded according to the ex-
panded common toxicity criteria of the Clinical 
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