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BACKGROUND. The current study evaluated the feasibility and clinical activity of a

combination of paclitaxel, cisplatin, 5-fluorouracil (5-FU), and leucovorin admin-

istered on a biweekly schedule to patients with recurrent or unresectable squa-

mous cell carcinoma of the head and neck (HNSCC).

METHODS. Patients with recurrent or unresectable HNSCC were eligible if they had

received a previous regimen of neoadjuvant chemotherapy, concurrent chemora-

diotherapy, or no previous systemic therapy. Patients received paclitaxel (175

mg/m2 on Day 1), cisplatin (35 mg/m2 on Days 1 and 2), leucovorin (200 mg/m2 on

Day 1), and 5-FU (1000 mg/m2 per day as a 48-hour continuous intravenous

infusion on Days 1 and 2) every 2 weeks. Patients received subcutaneous filgrastim

(300 �g per day) on Days 3–9 of each cycle. Treatment was administered on an

outpatient basis for a maximum of six cycles.

RESULTS. Thirty-five patients received a combined total of 194 treatment cycles.

Eighteen complete responses (51%) and 12 partial responses (34%) were docu-

mented, for an overall response rate of 86% (30 of 35 patients). The median

progression-free survival duration was 14 months, and the median overall survival

duration was 18 months. Two toxicity-related deaths were documented (one due to

neutropenic sepsis and the other due to catheter-related pulmonary embolism).

Grade 4 neutropenia was observed in one patient. Other severe (Grade 3 or 4) toxic

effects included mucositis (14%), anemia (6%), thrombosis (6%), thrombocytope-

nia (3%), and neuropathy (3%).

CONCLUSIONS. The current dose-dense, four-agent, taxane-containing biweekly

schedule was feasible and effective in patients with recurrent or unresectable

HNSCC. However, given the single-center nature of the current study and the

highly selected study population, further validation of these findings is recom-

mended. Cancer 2004;101:768 –75. © 2004 American Cancer Society.
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Squamous cell carcinoma of the head and neck (HNSCC) accounts
for the majority of malignancies that arise in the head-and-neck

region.1 The prognosis for patients with early-stage HNSCC is favor-
able, and treatment with surgery or radiotherapy yields 5-year overall
survival (OS) rates of 70 –90%.2 Occurrence of a second primary tumor
is one of the major concerns for patients with this stage of disease.3

However, two-thirds of patients present with advanced locoregional
(Stage III/IV) disease. Despite combined-modality approaches involv-
ing chemotherapy and radiotherapy or surgery, locoregional and dis-
tant recurrence, respectively, are noted in up to 60% and 25% of
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patients who receive this type of treatment, and the
3-year survival rate associated with such treatment is
� 30%.2,4 After disease recurrence, the median sur-
vival period associated with standard treatment is 6
months.5– 8

For patients with locally advanced or recurrent
disease, the combination of cisplatin and infusional
5-fluorouracil (5FU) is accepted as standard chemo-
therapy. The response rates range from 60% to 80% in
the neoadjuvant setting and from 30% to 40% for
patients with recurrent disease.5–9

The taxanes, used as single agents or in combina-
tion with other cytotoxic agents, have demonstrated
activity in patients with HNSCC.10 Cisplatin � pacli-
taxel, with or without 5-FU, yielded response rates of
21–38% in patients with recurrent disease11–14 and
response rates of 60 – 88% in patients with unresect-
able disease.15–17 The main side effect of paclitaxel in
combination with cisplatin is peripheral neuropathy,
and mucositis and diarrhea are observed when 5-FU is
included in the regimen.

The concept of dose density refers to the admin-
istration of drugs with a shortened intertreatment in-
terval. It is based on the observation in experimental
models that a given dose kills a certain fraction, rather
than a certain number, of exponentially growing neo-
plastic cells.18 It has been hypothesized that more
frequent administration of cytotoxic therapy would be
more effective in minimizing residual tumor burden
than would dose escalation.19 On the basis of this
experimental model, which has yielded a survival ben-
efit for patients with breast carcinoma,19,20 we hypoth-
esized that a dose-dense schedule combining four
active agents could be efficacious in terms of response
rate in patients with unresectable HNSCC.

We anticipated that a biweekly 120-hour infusion
of 5-FU in combination with cisplatin and paclitaxel
would induce severe mucositis.15 Therefore, we in-
stead opted for a 48-hour infusion of 5-FU with leu-
covorin modulation, similar to the one used by De
Gramont et al. to treat patients with colorectal carci-
noma.21 This combination of 5-FU and leucovorin
allows the safe delivery of a high dose of modulated
5-FU on a biweekly basis.

The current study was designed to evaluate the
feasibility and clinical activity of a dose-dense, four-
agent, paclitaxel-containing biweekly schedule in pa-
tients with recurrent or unresectable HNSCC.

MATERIALS AND METHODS
Patient Eligibility
For inclusion in the study, patients were required to
be older than 18 years and to have histologically doc-
umented, bidimensionally measurable HNSCC that

was recurrent or deemed unresectable. All patients
were required to have an Eastern Cooperative Oncol-
ogy Group performance status (PS) of 0 –1, life expect-
ancy � 12 weeks, and adequate bone marrow, hepatic,
and renal function (i.e., absolute neutrophil count
[ANC] � 2.0 � 109/L, platelet count � 100 � 109/L,
hemoglobin level � 10.0 g/dL, aspartate aminotrans-
ferase or alanine aminotransferase levels � 1.5 times
the upper limit of normal, alkaline phosphatase level
� 5 times the upper limit of normal, normal bilirubin
level, creatinine clearance � 50 mL/min, and a normal
serum calcium level).

Patients who had undergone previous chemother-
apy for recurrent disease or received previous taxane
therapy, systemic anticancer treatment in the previ-
ous 6 months, or irradiation to major bone marrow
areas were excluded from the study. Patients with
Grade � 2 peripheral neuropathy or other serious
medical or psychiatric conditions were also excluded.
Patients were required to have received no previous
therapy or only 1 previous regimen of neoadjuvant or
adjuvant chemotherapy or chemotherapy adminis-
tered concurrently with radiotherapy, provided that
the regimen did not include taxanes and was termi-
nated � 6 months before disease recurrence. Patients
with previous malignancies were eligible if they had
been treated curatively and had been free of disease
for � 5 years. The scientific review board and the
ethics committee of the University Hospital 12 de
Octubre (Madrid, Spain) granted protocol approval.
Patients were required to provide written informed
consent before study enrollment.

Within 1 week of study entry, physical examina-
tion and acquisition of a complete clinical history
were performed for all patients, as were complete
blood counts, serum biochemistry tests (including
liver and renal function tests and monitoring of elec-
trolyte levels), urinalysis, and electrocardiography.
Chest radiographs and computed tomography (CT)
scans of the head and neck were obtained within 3
weeks before study entry.

Treatment Plan
The treatment regimen consisted of a 2-day course of
paclitaxel (175 mg/m2 as a 3-hour intravenous [i.v.]
infusion on Day 1), followed by cisplatin (35 mg/m2 as
a 30-minute i.v. infusion on Days 1 and 2), leucovorin
(200 mg/m2 as a 1-hour i.v. infusion on Day 1), and,
finally, 5-FU (1000 mg/m2 per day as a 48-hour con-
tinuous i.v. infusion on Days 1–2), administered every
14 days. Chemotherapeutic agents were infused via an
implantable subcutaneous device (Port-a-Cath, SIMS
Deltec, Inc., St. Paul, MN). All patients were premed-
icated with i.v. dexamethasone (20 mg), diphenhydra-
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mine (50 mg), and cimetidine (300 mg) 30 minutes
before paclitaxel administration. Standard mannitol
and i.v. hydration accompanied cisplatin administra-
tion. Prophylactic antiemetics included i.v. ondanse-
tron (8 mg) before chemotherapy and oral ondanse-
tron (8 mg) 3 times daily for 2 days. Patients received
subcutaneous filgrastim (300 �g per day) on Days 3–9
of each cycle. No prophylactic antibiotics were admin-
istered. Treatment was administered on an outpatient
basis for a maximum of six cycles.

Retreatment on Day 15 required an ANC count
� 1.5 � 109/L, a platelet count � 100 � 109/L, a
creatinine clearance rate � 50 mL/min, and resolution
of all nonhematologic toxicities (except alopecia and
fatigue) to baseline or less than Grade 1. In case of a
delay � 14 days, the patient was removed from the
study. Predetermined dose adjustments (dose reduc-
tion or delay in administration) were permitted for all
drugs after the occurrence of specific toxic effects. The
doses of all 4 agents were reduced by 25% after any
episode of febrile neutropenia, Grade 4 neutropenia
lasting � 5 days, or Grade 4 thrombocytopenia. Doses
of 5-FU and leucovorin were reduced by 25% after
episodes of Grade 4 mucositis or diarrhea, Grade 3
mucositis, or diarrhea lasting � 5 days. Toxic events
were recorded on a continuous basis and followed
until they resolved to baseline or � Grade 1.

Follow-up history and physical examination,
complete blood cell counts, and serum biochemistry
tests were performed at weekly intervals during treat-
ment. Restaging CT scans, chest radiographs, and up-
per respiratory tract examinations were performed ev-
ery 3 cycles (6 weeks) or when disease progression was
clinically suspected.

Follow-Up
After therapy, patients were followed every 3 months
for the first year, every 6 months from the second year
through the fifth year, and once yearly thereafter. Fol-
low-up visits included physical examination, endo-
scopic evaluation, blood tests, chest radiography, CT
scanning of the head and neck, and other tests when
clinically indicated.

Study Endpoints
The primary endpoint of the current study was tumor
response. The criteria used to define response (com-
plete response [CR], partial response [PR], stable dis-
ease [SD], and progressive disease [PD]) were based
on standard World Health Organization definitions.
Patients were considered evaluable for response once
therapy was initiated. Secondary efficacy parameters
included progression-free survival (PFS) and overall
survival (OS). PFS was defined as the time from diag-

nosis of recurrent or advanced disease to last contact
or disease progression (either clinical or radiologic).
Patients who died of causes other that HNSCC were
censored in the analysis of PFS. OS was defined as the
time from diagnosis of recurrent or advanced disease
to last contact or death. Adverse events were classified
and graded according to the National Cancer Institute
Common Toxicity Criteria. Patients were considered
evaluable for toxicity once therapy was initiated.

Statistical Analysis
The trial followed a two-stage Simon minimax de-
sign,22 allowing early closure in case of treatment fail-
ure. The null hypothesis, which stated that the true
response rate was � 60%, was evaluated against the
alternative hypothesis, which stated that the true re-
sponse rate was � 80% (alpha error, 0.05; beta error,
0.20). Nine responses were required from the first 13
patients to continue accrual, and 26 responses were
required from 35 patients for the regimen to be con-
sidered promising enough to warrant a comparative
trial. Ninety-five percent confidence intervals (CIs)
were calculated using the exact method. In addition,
survival was estimated using the Kaplan–Meier prod-
uct-limit method.23 All tests were two sided at the 0.05
level of significance. The SPSS statistical package (Ver-
sion 10.0; SPSS Inc., Chicago, IL) was used for all
statistical analyses.

RESULTS
Patients
Between March 1999 and November 2000, 35 patients
with locally advanced HNSCC were enrolled in the
study. All patients were assessable for toxicity and
survival, and response could be evaluated in 34 pa-
tients (1 patient died of neutropenic sepsis before
response assessment). Demographic and clinical char-
acteristics of the study cohort are summarized in Ta-
ble 1. Twenty-four patients presented with recurrence
of a previously diagnosed and treated HNSCC, and the
remaining 11 patients presented with unresectable
disease at diagnosis and received the study regimen as
induction therapy. Five patients had received previous
chemotherapy. Of these 5 patients, 4 (80%) had been
treated with a combination of cisplatin and 5-FU as
neoadjuvant chemotherapy (resulting in 1 CR and 3
PRs), and 1 (20%) had received cisplatin alone as con-
current chemotherapy. Fourteen patients had re-
ceived radiotherapy. The median interval between ini-
tial diagnosis and disease recurrence was 18 months
(range, 6 –97 months).
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Treatment Administered
A total of 194 cycles of the study regimen were deliv-
ered (median, 6 cycles per patient; range, 2– 6 cycles):
28 patients (80%) received the 6 planned cycles, 2
patients (6%) received 5 cycles, 2 patients (6%) re-
ceived 4 cycles, 2 patients (6%) received 3 cycles, and
1 patient (3%) received 2 cycles. Most chemotherapy
cycles (92%) were delivered at the planned doses.
Doses were reduced in four patients (after the first
cycle in three patients and after the second cycle in
one) due to mucositis. Five treatment cycles were
delayed by 1 week (due to an episode of Grade 1
neutropenia in 1 case, an episode of Grade 3 throm-
bocytopenia in 1 case, and an episode of Grade 2
mucositis in 3 cases). Seven patients did not complete
the six planned cycles: two patients died of toxicity
while on study, three patients were removed from the
study (after three, four, and five cycles, respectively)
due to the absence of clinical benefit, one patient
presented with PD (after five cycles), and one patient
developed Grade 4 mucositis (during the third cycle)
despite a previous dose reduction.

The median duration of treatment was 12 weeks
(range, 4 –14 weeks). The median dose intensities were

paclitaxel 87.5 mg/m2 per week (range, 64 – 87.5 mg/
m2), cisplatin 35 mg/m2 per week (range, 25.5–35 mg/
m2), 5-FU 1000 mg/m2 per week (range, 730 –1000
mg/m2), and leucovorin 100 mg/m2 per week (range,
73–100 mg/m2). The dose intensity achieved was 97%
of the planned dose intensity for all 4 study agents.

Response
Eleven responses were documented in the first stage
of the trial (n � 13), and thus accrual continued. The
overall response rate was 86% (30 of 35 patients; 95%
CI, 74 –97%). With regard to best response to therapy,
there were 18 CRs (51%), 12 PRs (34%), 3 cases of SD
(9%), and 1 case of PD (3%). One patient (3%) died of
toxicity after Cycle 1, before the evaluation of re-
sponses, and was therefore deemed unassessable. The
median time to response was 6 weeks (range, 5–9
weeks). The median duration of response was 12.8
months (range, 2.2–39 months).

No differences were observed when analyzing re-
sponse according to previous irradiation of the target
lesion. Overall response rates were 90% and 79%, re-
spectively, for patients with nonirradiated and radi-
ated lesions (P � 0.32), with CR rates of 62% and 36%
(P � 0.13) and PR rates of 29% and 43% (P � 0.45),
respectively.

It is noteworthy that only 5 of the 18 CRs were
achieved after the third cycle. The other 13 patients
had achieved PR by Week 6. In contrast, most patients
(11 of 12) who ultimately achieved a PR as their best
response to therapy did so after the third cycle, and
there was only 1 late response.

Toxicity
Hematologic and nonhematologic toxicities are sum-
marized in Table 2. We recorded only one episode of
Grade 1 neutropenia and only one other episode of
Grade 4 neutropenia. The latter was accompanied by
fever and sepsis and led to the death of the patient,
despite aggressive intensive care management. The
median nadir ANC count was 6.7 � 109/L (range,
0.34 –24.4 � 109/L). We observed thrombocytopenia in
6 patients (17%), with 1 (3%) having Grade 3 throm-
bocytopenia. Anemia (predominantly Grade 1) was
documented in 27 patients (77%). Grade 3 anemia was
noted in 2 patients (6%).

Overall, 23% (8 of 35) of patients experienced
Grade 3/4 nonhematologic adverse events. Of these
events, the most common and severe were episodes of
mucositis (three patients had Grade 3 episodes, and
two had Grade 4 episodes), which was unrelated to
previous radiotherapy. Mucositis was the only toxicity
that required dose adjustments. One patient was re-
moved from the study due to recurrent severe mucosi-

TABLE 1
Patient Characteristics (n � 35)

Characteristic No. of patients (%)

Gender
Male 34 (97)
Female 1 (3)

Median age in yrs (range) 58 (29–77)
ECOG performance status

0 22 (63)
1 13 (27)

Initial disease stage at diagnosis
II 8 (23)
III 6 (17)
IV 21 (60)

Primary tumor site
Oral cavity 9 (26)
Oropharynx 6 (17)
Hypopharynx 5 (14)
Larynx 13 (37)
Unknown origin 2 (6)

Extent of disease
Locoregional, recurrent 24 (77)
Locoregional, unresectable 11 (23)

Previous therapy
Surgery alone 9 (26)
Surgery and radiotherapy 10 (29)
Surgery and chemotherapy 1 (3)
Chemotherapy and radiotherapy 1 (3)
Surgery, chemotherapy, and radiotherapy 3 (9)
None 11 (31)

ECOG: Eastern Cooperative Oncology Group.
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tis despite a previous dose reduction. Two episodes of
catheter-related thrombosis were observed. One re-
solved after removal of the catheter (Grade 3), but the
other was associated with massive pulmonary embo-
lism (Grade 4) and accounted for the second toxic
death in the current study. Neuropathy and myalgia
were observed in 91% and 80% of patients, respec-
tively. Only one patient experienced Grade 3 neurop-
athy.

Table 3 summarizes toxicity data by treatment
cycle. Anemia, neuropathy, myalgia, hand–foot syn-
drome, and alopecia were cumulative. After the third
cycle, 20 of 34 (59%) patients presented with neurop-
athy, whereas this condition was reported by 26 of 28
(93%) patients after the sixth cycle.

Subsequent Therapy
Among patients who completed the 6 planned cycles,
12 were treated with radiotherapy, 5 were treated with
surgery, and 6 were treated with surgery plus radio-
therapy. No patient underwent reirradiation. Five pa-
tients did not receive any further therapy; all had
recurrent disease following previous radiotherapy and
subsequently achieved CR in the current study. The
patient who was withdrawn from the study due to
mucositis continued therapy with cisplatin and under-
went surgery. Two patients who were withdrawn from
the study before completion and the patient who pre-
sented with disease progression during therapy re-
ceived methotrexate with palliative intent. The other
patient who was removed from the study due to a lack
of clinical benefit chose not to receive further therapy
and was treated with supportive care alone.

Outcome: Recurrence and Survival
Twenty-one patients presented with disease progres-
sion after therapy. Of these 21 patients, 17 patients
had locoregional disease recurrences, 2 had distant
metastases, and 2 presented with both locoregional
and distant disease. The median PFS was 14 months
(95% CI, 11.8 –19.3 months), and the median survival
after disease progression was 3 months (95% CI, 0.7–
5.3 months).

Twenty-six deaths occurred—2 patients died of
toxicity during treatment, 21 died of tumor progres-
sion, and 3 died of causes unrelated to therapy or
HNSCC (1 due to an acute myocardial infarction and 2
due to second tumors [esophageal and small cell lung
carcinoma]). The median OS was 18 months (95% CI,
14.3–21.7 months).

Characteristics of Long-Term Survivors
After a median follow-up of 34 months (range, 10 – 41
months), 9 patients were alive and free of disease. One
patient had previously received concurrent chemora-
diotherapy, six had received surgical management,
and two had received no previous therapy; seven of
these patients entered the study with recurrent dis-
ease, and two entered with primary malignancies. Two
patients had disease that partially responded to the
dose-dense regimen and underwent surgery plus ra-
diotherapy. The other 7 patients had complete re-
sponses (after 3 cycles in 3 cases and after 6 cycles in
4 cases) and received surgery (n � 1) or radiotherapy
(n � 6).

Comparison of Patients with Recurrent Disease and
Patients with Unresectable Primary Disease
Response rates were similar for patients with recur-
rent disease and those with unresectable primary dis-
ease (83% vs. 91%, respectively; P � 0.73). The latter
group had a nonsignificantly higher CR rate (46% vs.
64%; P � 0.33). Toxicity was equivalent in these two
groups. After the completion of treatment, all surviv-
ing patients with unresectable disease at diagnosis
received further therapy (radiotherapy [n � 5], surgery
[n � 1], or surgery plus radiotherapy [n � 4]), whereas
5 patients in the recurrent disease group did not re-
ceive any complementary treatment. PFS (13.0 vs. 16.0
months; P � 0.47) and OS (17.0 vs. 19.6 months; P
� 0.74) also did not differ between patients with re-
current disease and patients with unresectable pri-
mary disease (Fig. 1). Nine patients are alive and free
of disease, including seven patients with recurrent
disease and two patients with unresectable primary
disease. One death due to toxicity and 16 deaths due
to disease progression were observed among patients

TABLE 2
Summary of Hematologic and Nonhematologic Toxicities (n � 35)

Toxicity

All grades Grade 3–4

No. of patients (%) No. of patients (%)

Hematologic
Anemia 27 (77) 2 (6)
Thrombocytopenia 6 (17) 1 (3)
Neutropenia 2 (6) 1 (3)

Nonhematologic
Alopecia 33 (94) — (—)
Neuropathy 32 (91) 1 (3)
Myalgia 28 (80) 0 (0)
Mucositis 12 (34) 5 (15)
Nausea 12 (34) 0 (0)
Emesis 10 (29) 0 (0)
Diarrhea 8 (23) 0 (0)
Hand–foot syndrome 6 (17) 0 (0)
Asthenia 5 (14) 0 (0)
Thrombosis 2 (6) 2 (6)
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with recurrent disease, and 1 death due to toxicity, 5
deaths due to disease progression, 2 deaths due to a
second malignancy, and 1 death due to an acute myo-
cardial infarction were observed among patients with
primary disease.

DISCUSSION
It is of paramount importance to note that, given the
inherent biases in patient selection in dose-dense che-
motherapy studies, caution must be exercised before
applying the following results to the general popula-
tion of patients with HNSCC. To our knowledge, the
current trial is the first to explore the use of a dose-
dense, four-agent, taxane-containing biweekly sched-
ule in patients with recurrent or unresectable HNSCC.

The observed response rate and median OS, both of
which were somewhat higher than those consistently
reported in association with the standard cisplatin/
5-FU regimen in this setting, are noteworthy.5,6 Com-
pared with other paclitaxel-containing combinations,
the current regimen was equally active in the induc-
tion setting15–17 but had a higher level of activity in
patients with recurrent disease.11–14 This finding also
holds true for the comparison of the study regimen
with docetaxel-containing regimens.24,25 Due to the
differences between patients with recurrent disease
and those who had never before received treatment
(primarily patients with unresectable disease), both
groups were analyzed separately. Similar response
rates, as well as PFS and OS rates, were observed in
patients with recurrent disease and those with unre-
sectable primary disease, but the limited number of
patients examined prevents any solid conclusion from
being drawn. The response rate for patients with irra-
diated lesions was greater than the reported response
rates (20 – 40%) for patients whose lesions were treated
with other chemotherapy combinations.2,7 Most pa-
tients in the current study had responses after three
cycles. However, for the majority of patients (13 of 18),
6 cycles were needed to induce a CR. This observation
casts some uncertainty on the optimal number of
cycles to be administered in the induction setting. The
median number of cycles administered and the dose
intensity achieved for all four study agents highlight
the feasibility of this regimen (the primary objective of
the current trial). For both cisplatin and paclitaxel,
median dose intensities and median total doses were
equivalent to those reported previously,11–17,26 but the

TABLE 3
Toxicity by Treatment Cycle

Toxicity

C1 C2 C3 C4 C5 C6

G1 G2 G3 G4 G1 G2 G3 G4 G1 G2 G3 G4 G1 G2 G3 G4 G1 G2 G3 G4 G1 G2 G3 G4

Anemia 3 0 0 0 4 2 1 0 11 1 0 0 16 2 0 0 13 4 0 0 11 4 1 0
Neutropenia 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Thrombopenia 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 2 0 0 0 0 1 0 0
Nausea 5 1 0 0 3 0 0 0 3 0 0 0 2 0 0 0 1 1 0 0 1 0 0 0
Emesis 4 1 0 0 2 0 0 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
Diarrhea 2 0 0 0 3 2 0 0 0 0 0 0 0 0 0 0 3 1 0 0 1 0 0 0
Mucositis 2 1 2 0 0 4 1 1 4 0 0 1 3 2 0 0 4 1 0 0 4 3 0 0
Hand–foot syndrome 0 0 0 0 1 0 0 0 1 1 0 0 3 2 0 0 1 4 0 0 1 4 0 0
Neuropathy 9 1 0 0 8 2 0 0 16 4 0 0 14 8 0 0 12 15 0 0 10 15 1 0
Myalgia 6 0 0 0 7 2 0 0 9 1 0 0 14 2 0 0 13 7 0 0 13 9 0 0
Asthenia 0 0 0 0 1 2 0 0 3 0 0 0 3 2 0 0 2 3 0 0 1 2 0 0
Thrombosis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0
Alopecia 0 0 — — 11 8 — — 14 15 — — 8 23 — — 4 24 — — 3 24 — —

G: grade; C: cycle.

FIGURE 1. Overall survival for patients with recurrent disease (triangles) and

patients with unresectable disease (crosses).
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duration of treatment was significantly shorter in the
current study.

The findings of the current study are consistent
with the mathematic prediction that more frequent
administration of chemotherapy would disable cellu-
lar regrowth between treatment cycles, with the re-
sulting possibility of improved therapeutic outcomes.
Tumor regrowth between treatment cycles in patients
with bulky or locally advanced disease who have initial
responses to chemotherapy is a common occurrence.
Thus, optimization of the interval between treatment
cycles has potential value. Recent studies involving
patients with adjuvant breast carcinoma suggest that a
dose-dense approach may be more effective than con-
ventionally scheduled therapy in terms of survival re-
sults.19,20

The observed toxicity in the current cohort was
moderate. Anemia (predominantly Grade 1) was the
most common hematologic toxicity, and filgrastim
support proved to be efficacious in the treatment of
this toxicity. The median nadir ANC count was well
above normal limits, and only two episodes of neutro-
penia were documented; however, the lone patient
who developed Grade 4 neutropenia died of related
infectious complications. The most common nonhe-
matologic toxicities were mucositis, neuropathy, my-
algia, and alopecia. Mucositis was severe in five pa-
tients and was the primary reason for dose reductions
and treatment delays. A previous study of docetaxel in
combination with cisplatin, 5-FU, and leucovorin as
induction chemotherapy documented a 46% inci-
dence of severe mucositis (i.e., mucositis requiring
inpatient supportive measures),24 and estomatitis was
the dose-limiting toxicity associated with a cisplatin
� 5-FU � leucovorin schedule for untreated locally
advanced HNSCC.26 Both regimens included a 120-
hour 5-FU infusion. The use of a 48-hour, leucovorin-
modulated 5-FU infusion did not appear to compro-
mise the efficacy of the study regimen and yielded a
more favorable toxicity profile in comparison with
more lengthy 5-FU infusions. Peripheral neuropathy
occurred in the majority of the patients in a cumula-
tive fashion, but this toxicity was severe in only one
patient (after six cycles). The observed incidence of
neuropathy is in accordance with previous reports of
the toxicity associated with taxane-cisplatin combina-
tions.11–14,17 Eight of nine long-term survivors had not
previously received radiotherapy or chemotherapy, a
nonsignificantly higher proportion compared with the
corresponding proportion of patients who died; how-
ever, there were no other differences in terms of base-
line clinical profile, response, or toxicity. Therefore,
we are unable to identify a subgroup that might ben-
efit most from the current regimen.

The single-center nature of the current study and
the highly selected study population (all patients had
a PS of 0 –1, one-third had not previously received
treatment, and the majority had not previously re-
ceived chemotherapy) make it necessary to interpret
these results with caution. This is especially true for
the separate analysis of patients with recurrent dis-
ease, 10 of whom had not received radiotherapy as a
part of their initial therapy and therefore could not be
classified as having previously incurable disease; 7 of
these patients are currently classified as long-term
survivors.

Standard combinations containing cisplatin and
5-FU are associated with increased response rates
when compared with single-agent regimens in pa-
tients with HNSCC, but they do not induce a signifi-
cant improvement in median survival.5– 8 However, a
combination containing paclitaxel, cisplatin, and
5-FU has recently been shown to increase rates of
response and PFS in comparison with cisplatin and
5-FU administered as induction therapy for patients
with HNSCC.27

In summary, the current dose-dense, four-agent,
taxane-containing biweekly regimen for patients with
recurrent or incurable HNSCC is feasible and effective
in terms of tumor response. On the basis of the cur-
rent study, multicenter confirmatory and/or compar-
ative trials in patients with good performance status
are warranted.

REFERENCES
1. Liggett W Jr., Forastiere AA. Chemotherapy advances in

head and neck oncology. Semin Surg Oncol. 1995;11:265–
271.

2. Dimery IW, Hong WK. Overview of combined modality ther-
apies for head and neck cancer. J Natl Cancer Inst. 1993;85:
95–111.

3. Lippman SM, Spitz MR, Huber MH, Hong WK. Strategies for
chemoprevention study of premalignancy and second pri-
mary tumors in the head and neck. Curr Opin Oncol. 1995;
7:234 –241.

4. Jacobs C. Head and neck cancer in 1994: a change in the
standard of care. J Natl Cancer Inst. 1994;86:250 –252.

5. Campbell JB, Dorman EB, McCormick M, et al. A random-
ized Phase III trial of cisplatinum, methotrexate, cisplati-
num � methotrexate, and cisplatinum � 5-fluoro-uracil in
end-stage head and neck cancer. Acta Otolaryngol. 1987;103:
519 –528.

6. Forastiere AA, Metch B, Schuller DE, et al. Randomized
comparison of cisplatin plus fluorouracil and carboplatin
plus fluorouracil versus methotrexate in advanced squa-
mous-cell carcinoma of the head and neck: a Southwest
Oncology Group study. J Clin Oncol. 1992;10:1245–1251.

7. Jacobs C, Lyman G, Velez-Garcia E, et al. A Phase III ran-
domized study comparing cisplatin and fluorouracil as sin-
gle agents and in combination for advanced squamous cell
carcinoma of the head and neck. J Clin Oncol. 1992;10:257–
263.

774 CANCER August 15, 2004 / Volume 101 / Number 4



8. Clavel M, Vermorken JB, Cognetti F, et al. Randomized
comparison of cisplatin, methotrexate, bleomycin and vin-
cristine (CABO) versus cisplatin and 5-fluorouracil (CF) ver-
sus cisplatin (C) in recurrent or metastatic squamous cell
carcinoma of the head and neck. A Phase III study of the
EORTC Head and Neck Cancer Cooperative Group. Ann
Oncol. 1994;5:521–526.

9. Al-Sarraf M. Treatment of locally advanced head and neck
cancer: historical and critical review. Cancer Control. 2002;
9:387–399.

10. Gelmon K. The taxoids: paclitaxel and docetaxel. Lancet.
1994;344:1267–1272.

11. Benasso M, Numico G, Rosso R, Merlano M, Ricci I, Gentile
A. Chemotherapy for relapsed head and neck cancer: pacli-
taxel, cisplatin, and 5-fluorouracil in chemotherapy-naive
patients. A dose-finding study. Semin Oncol. 1997;24:S19-
46 –S19-50.

12. Schilling T, Heinrich B, Kau R, et al. Paclitaxel administered
over 3 h followed by cisplatin in patients with advanced
head and neck squamous cell carcinoma: a clinical Phase I
study. Oncology. 1997;54:89 –95.

13. Forastiere AA, Leong T, Rowinsky E, et al. Phase III compar-
ison of high-dose paclitaxel � cisplatin � granulocyte col-
ony-stimulating factor versus low-dose paclitaxel � cispla-
tin in advanced head and neck cancer: Eastern Cooperative
Oncology Group study E1393. J Clin Oncol. 2001;19:1088 –
1095.

14. Basaran M, Bavbek SE, Gullu I, et al. A Phase II study of
paclitaxel and cisplatin combination chemotherapy in re-
current or metastatic head and neck cancer. J Chemother.
2002;14:207–213.

15. Hitt R, Hornedo J, Colomer R, et al. A Phase I/II study of
paclitaxel plus cisplatin as first-line therapy for head and
neck cancers: preliminary results. Semin Oncol. 1995;22:50 –
54.

16. Hussain M, Gadgeel S, Kucuk O, Du W, Salwen W, Ensley J.
Paclitaxel, cisplatin, and 5-fluorouracil for patients with ad-
vanced or recurrent squamous cell carcinoma of the head
and neck. Cancer. 1999;86:2364 –2369.

17. Hitt R, Paz-Ares L, Brandariz A, et al. Induction chemother-
apy with paclitaxel, cisplatin and 5-fluorouracil for squa-

mous cell carcinoma of the head and neck: long-term results
of a Phase II trial. Ann Oncol. 2002;13:1665–1673.

18. Skipper HE. Laboratory models: some historical perspective.
Cancer Treat Rep. 1986;70:3–7.

19. Norton L. Theoretical concepts and the emerging role of
taxanes in adjuvant therapy. Oncologist. 2001;6 Suppl 3:30 –
35.

20. Citron ML, Berry DA, Cirrincione C, et al. Randomized trial
of dose-dense versus conventionally scheduled and sequen-
tial versus concurrent combination chemotherapy as post-
operative adjuvant treatment of node-positive primary
breast cancer: first report of Intergroup trial C9741/Cancer
and Leukemia Group B trial 9741. J Clin Oncol. 2003;21:
1431–1439.

21. De Gramont A, Krulik M, Cady J, et al. High-dose folinic acid
and 5-fluorouracil bolus and continuous infusion in ad-
vanced colorectal cancer. Eur J Cancer Clin Oncol. 1988;24:
1499 –1503.

22. Thall PF, Simon R, Ellenberg SS. A two-stage design for
choosing among several experimental treatments and a
control in clinical trials. Biometrics. 1989;45:537–547.

23. Kaplan E, Meier P. Nonparametric estimation for incom-
plete observations. J Am Stat Assoc. 1958;53:457– 481.

24. Colevas AD, Norris CM, Tishler RB, et al. Phase II trial of
docetaxel, cisplatin, fluorouracil, and leucovorin as induc-
tion for squamous cell carcinoma of the head and neck.
J Clin Oncol. 1999;17:3503–3511.

25. Glisson BS, Murphy BA, Frenette G, Khuri FR, Forastiere AA.
Phase II trial of docetaxel and cisplatin combination che-
motherapy in patients with squamous cell carcinoma of the
head and neck. J Clin Oncol. 2002;20:1593–1599.

26. Vokes EE, Schilsky RL, Weichselbaum RR, Kozloff MF, Panje
WR. Induction chemotherapy with cisplatin, fluorouracil,
and high-dose leucovorin for locally advanced head and
neck cancer: a clinical and pharmacologic analysis. J Clin
Oncol. 1990;8:241–247.

27. Hitt R, Lopez-Pousa A, Rodriguez M, et al. Phase III study
comparing cisplatin (P) and 5-fluorouracil (F) versus P, F
and paclitxel (T) as induction therapy in locally advanced
head and neck cancer (LAHNC) [abstract]. Proc Am Soc Clin
Oncol. 2003;22:496a.

Dose-Dense, Taxane-Containing CT for HNSCC/Hitt et al. 775


