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Abstract

Purpose To test the efficacy and safety of a triweekly
reduced-dose docetaxel (60 mg/m?) regimen combined
with a standard dose of cisplatin in patients with recurrent/
metastatic (R/M) head and neck squamous cell carcinoma
(HNSCC).

Patients and methods Patients with R/M HNSCC were
enrolled. All eligible patients received intravenous doce-
taxel 60 mg/m” combined with cisplatin 75 mg/m” on day 1
and then every 3 weeks thereafter. Treatment was continued
until disease progression, patient intolerance, or death.
Results In total, 58 patients were enrolled and 41 patients
were evaluated. Among the evaluated population, one
patient achieved a complete response (2.4%) and nine
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patients achieved a partial response (22%), resulting in an
overall response rate of 24.4%. Furthermore, 17 patients
had stable disease (41.5%), which corresponds to a disease
control rate of 65.9%. With a median follow-up of
24 months (1-43 months), progression-free survival was
170 days (95% confidence interval 97.9-242.1) and the
median overall survival was 265 days (95% confidence
interval 89.0-441.0) in evaluable population. The most
common toxicities (>grade III) were leucopenia (66.7%)
and anemia (33.3%).

Conclusions Triweekly reduced-dose docetaxel 60 mg/m>
combined with cisplatin is effective and feasible for
Taiwanese patients with R/M HNSCC. However, the
hematologic toxicity of this regimen should be carefully
monitored and managed.
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Introduction

Head and neck squamous cell carcinoma (HNSCC), which
arises from the mucosa of the upper aerodigestive tract
including the oral cavity, oropharynx, hypopharynx, and
larynx, is ranked the sixth most common type of cancer in the
world [1] and the fourth leading cause of male cancer death in
Taiwan [2]. Unfortunately, treatment is likely to fail in more
than 70% of patients, with locoregional recurrence occurring
in about 60% and metastatic disease developing in as many
as 30% of patients with primary HNSCC [3]. The prognosis
of patients with recurrent/metastatic (R/M) HNSCC is poor,
with median survival ranging from 6 to 9 months irrespec-
tive of the type of conventional chemotherapy used [4-6].
Many chemotherapy regimens have been evaluated, and
although most have shown adequate treatment response, few
have been reported to improve survival, with the exception of
regimens that include cetuximab, an IgGl monoclonal
antibody that inhibits ligand binding to EGFR [7, 8].

Docetaxel, a microtubule-stabilizing agent, has been
demonstrated to be effective in locally advanced as well as
R/M HNSCC [9-23]. Several phase II studies have evalu-
ated the value of docetaxel in the treatment of R/M HNSCC.
Single-agent docetaxel administered as first-line treatment
at a dose of 100 mg/m? triweekly or 40 mg/m? weekly has
been reported to result in a response rate ranging from 21
to 42% [11-14]. When docetaxel was combined with
nonplatinum cytotoxic agents, such as 5-FU [15, 16],
gemcitabine [17], or topotecan [18], the toxicity increased
without any significant improvement in treatment response.
In contrast, the response rates have been shown to be sig-
nificantly higher when docetaxel was combined with plat-
inum-based cytotoxic agents. Studies have shown that a
triweekly schedule consisting of docetaxel 100 mg/m? or
75 mg/m* combined with cisplatin 75 mg/m” results in
response rates ranging from 33 to 53% [19-22]. In addition,
Samlowski et al. [23] showed that triweekly schedule
consisting of docetaxel 65 mg/m* combined with carbo-
platin achieved a 25% overall response rate. The major
toxicity concern with such combination regimens is severe
(=grade III) in neutropenia, with the incidence in most of
those studies being more than 50% [22]. Few studies,
however, have investigated the efficacy and safety of a
reduced dose of docetaxel—cisplatin combination thereapy.
One such study showed that weekly cisplatin 25 mg/m? and
docetaxel 35 mg/m” resulted in a good response rate (42%)
and acceptable toxicity (10%) [24]. As mentioned earlier,
finding an approach that reduces hematologic toxicity
without affecting treatment response seems to be the most
important issue when using docetaxel-platinum combina-
tion chemotherapy for R/M HNSCC.

Large variability in the pharmacokinetics and pharma-
codynamics of docetaxel treatment between patients has
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been observed and studied for some time [25]. Studies have
shown that cases of docetaxel-induced myelosuppression
are more severe in Asian populations than in other ethnic
populations, prompting researchers in Asian countries to
administer docetaxel at reduced dosages for the treatment of
cancer. For example, in a study conducted in Japan, Sekinea
et al. reduced the dose of docetaxel by 20% without
changing the dose of cisplatin for the treatment of advanced
non-small cell lung cancer. They found no differences in
response, survival, or grade III/IV toxicities when compared
with studies in Western countries [26]. In another Japanese
study, Kojima et al. [27] found that reducing the weekly
dose of docetaxel from 36 to 30 mg/m? did not influence the
effectiveness of the regimen in patients with hormone-
refractory advanced prostate cancer. It seems that dose
modification in Asian populations treated with docetaxel is
both feasible and reasonable. Based on concerns about
docetaxel-induced myelosuppression, especially in Asian
patients with R/M HNSCC, we conducted this phase II trial
in an Asian population to see whether a reduced dose of
docetaxel combined with a standard dose of cisplatin would
result in a comparable response rate and an acceptable level
of side effects.

Patients and methods
Study design

The protocol for this open-label, noncomparative phase II
study aimed at evaluating the effectiveness and tolerability
of triweekly reduced-dose docetaxel and cisplatin as first-
line chemotherapy for the treatment of R/M HNSCC was
approved by the Institutional Review Board of the Taipei
Veterans General Hospital (N0.93-04-03). The primary end
point was to determine overall response, progression-free
survival, overall survival, and disease control rate; a safety
profile was also collected and used as the secondary end
point. The sample size was calculated based on the two-
stage design by Simon et al. [28]. The treatment program
was designed with a refuse response rate of 20% (P0) and
to provide a significance level of 0.05 («) with a statistical
power of 80% (i = 0.2) when assessing the activity of the
regimen at a 40% response rate (P1). Thus, the first step
was planned to include 13 patients; if >3 patients’
responses were recorded, the study would enroll an
additional 28 patients, up to a total number of 41 patients.

Eligibility
The enrolled patients had histologically confirmed nonn-

asopharyngeal HNSCC with locoregional recurrence after
curative local treatment and were either unsuitable for
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Fig. 1 Algorithm of the HNSCC
triweekly cisplatin/docetaxel (with measurable disease)
treatment
U
Docetaxel 60 mg/m’
intravenous (1.v.)
infusion for | hour
Followed by cisplatin
75 mg/m’ continuous
infusion
D1 D2~D21
CYCLE
U

further local treatment or had primary distant metastasis.
Only patients aged between 20 and 75 years with radio-
logical evidence of measurable (>2 cm) lesions were eli-
gible for the study. Other entry criteria included an Eastern
Cooperative Oncology Group (ECOG) performance status
of 0-2, a life expectancy of at least 12 weeks, an absolute
neutrophil count (ANC) > 1,500/ul, a platelet count
(PLT) > 75,000/, a creatinine clearance (CCR, estimated
by Cockroft-Gault Formula) > 50 ml/min, and a total bil-
irubin less than 1.5 times the upper limit of normal range.
Before study entry, all patients were required to provide
written informed consent to the protocol.

The exclusion criteria included the presence of CNS
metastasis, the presence of any other malignancy with the
exception of nonmelanoma skin cancer or cervical carci-
noma in situ prior to the entry of study, the presence of
bone-only metastasis, the use of previous primary chemo-
therapy for R/M disease, previous treatment with doce-
taxel, the presence of an active noncontrolled infection, or
the presence of a medical problem unrelated to the
malignancy that would limit full compliance with the study
or expose the patient to extreme risk.

Treatment plan

Within 14 days of the beginning of treatment, patients
underwent a complete evaluation including computed
tomography scanning or magnetic resonance imaging of the
head and neck region, endoscopic examination, chest X-ray,
abdominal sonography, and laboratory tests including a
complete blood cell count, serum chemistry, and urinalysis.
The treatment scheme is shown in Fig. 1. Docetaxel
(TYXAN@, TTY Biopharm Co., Ltd.) 60 mg/m? i.v.

Repeated Every 3 Weeks as Cycle

Evaluation of objective response rate
Progression free survival
Duration of response
Disease control rate
Overall survival
Safety profile

infusion for 1 h followed by cisplatin 75 mg/m? i.v. con-
tinuous infusion for 24 h were administered on day 1 and
every 3 weeks thereafter in a cycle. We used the 24-h
infusion of cisplatin because of its lesser emetogenicity and
comparable effectiveness in treating of R/M HNSCC
[29, 30]. Treatment was administered until disease pro-
gression, intolerable toxicity, or consent withdrawal.

Dose modification

Dose modification was based on the worst degree of tox-
icity. Toxicity level was graded according to the common
toxicity criteria (CTC) established by the National Cancer
Institute (NCI) Cancer Therapy Evaluation Program, ver-
sion 3, 2003. If >grade II toxicity was noted, immediate
treatment interruption would be followed by a selective
dose reduction depending on the type of toxicity as
described later; this was continued until recovery to at least
grade I toxicity: If febrile neutropenia >38.5°C, absolute
neutrophil count (ANC) <500/mm?, or platelet count
<2.5 x 10%mm’> developed but resolved within 1 week, a
75% dose of docetaxel would be given during the remaining
cycles. Treatment would be stopped completely if no
recovery occurred within 2 weeks. If grade II neurologic
toxicities developed, the treatment would be delayed until
there was evidence of <grade I toxicity within 2 weeks,
after which a 75% dose of docetaxel would be given during
the remaining cycles. Treatment would be discontinued if
severe (>grade III) neurologic toxicities occurred. The
cisplatin dose was adjusted to 50% if the estimated creati-
nine clearance was <50 ml/min but >40 ml/min. Cisplatin
would be withheld for a maximum of 2 weeks if the esti-
mated creatinine clearance was <40 ml/min.
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Efficacy and safety assessment

The overall response rate was defined as the sum of the pro-
portions of patients graded as having complete remission or
partial remission, these having been confirmed by repeated
assessment. Response was evaluated according to the pro-
posal for response evaluation criteria in solid tumors
(RECIST) criteria [31]. Tumor assessment was performed at
the end of the 3rd cycle of chemotherapy, and this was
repeated for every 3 cycles until withdrawal from the study.
The severity of any toxicity was graded and reported using the
National Cancer Institute (NCI) Common Terminology Cri-
teria for Adverse Events (CTCAE) version 3, 2003. Toxicity
assessment was examined before treatment and then repeated
every week during each cycle until the patient left the study.

Statistical analysis

All analyses were carried out using SPSS 14.0 (SPSS, Inc.,
Chicago, IL, USA). OS was defined as the time elapsed
between the date of registration of study and the date of
death or last appearance. PFS was defined as the time
between the date of study entry and the date of documented
progression, last follow-up or death due to any cause.
Median and life tables were computed using the product-
limit estimate by the Kaplan—Meier method, and the log-
rank test was applied for comparison of the survival periods
between groups. The response analysis of each clinical
factor was compared using the chi-square or Fisher’s exact
test for the category variables. Two-sided P values less than
0.05 were considered statistically significant.

Results
Patient characteristics

From March 2005 to October 2008, 58 patients were recruited
in both the intention-to-treat (ITT) and the safety populations.
Among the ITT population, median body surface area was
1.61/m? (1.26-2.28/m>). Overall, 17 patients were not con-
sidered for evaluation for the following reasons: 8 patients
withdrew early due to intolerable adverse effects, although
they are all less than grade IV (Supplementary Table 1); 3
with physicians’ incompliance to study protocol, and one
with patients’ incompliance to receiving regular treatment
and examination; 3 patients received less than 3 cycles of
treatment before progression; and 2 patients died before the
first evaluation. In the end, 41 patients were evaluated in this
study. There was only one woman in the evaluated population
(2.4%). The most common primary tumor sites were oral
cavity (37.0%) and the hypopharynx (35.2%). Other relevant
patient characteristics are shown in Table 1.
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Analysis of efficacy

As shown in Table 2, the overall response rate was 24.4%
(n = 10), which included one patient who achieved a
complete response (2.4%) and nine patients who achieved a
partial response (22%). Overall, 17 patients had stable
disease (41.5%), which corresponds to a disease control
rate of 65.9%. Only one patient among the ten patients who
achieved a complete or partial response showed evidence
of progressive disease before leaving the study. The med-
ian response duration was 105 days. The median progres-
sion-free survival was 170 days (95% CI 97.9-242.1)
versus 123 days (95% CI 50.4-195.6), and the overall
survival was 265 days (95% CI 89.0-441.0) versus
199 days (95% CI 113.7-284.3) for EP versus ITT (Fig. 2).
The one-year survival rate was 17.1% among the evaluated
population.

Safety evaluation
Extent of exposure

In the intention-to-treat population, the mean cycle of
exposure to docetaxel was 4.14 £ 0.32. For each cycle

Table 1 Summary of the demographic characteristics of the inten-
tion-to-treat (ITT; n = 58) and evaluable population (EP; n = 41)

Demographic characteristics Summary statistics

Age (years)

N ITT; n = 58 EP; n =41
Median (IQR) 54.5 (10.75) 52.1 (13.91)
Min-Max 36-75 36-75
Gender

Male (%) 57 (98.3) 41 (100)
Female (%) 1(1.7) 0 (0)
Min-Max 1.3-2.3 14-22
ECOG performance

0 (%) 9 (15.5) 5(12.2)
1 (%) 41 (70.7) 32 (78.0)
2 (%) 8 (13.8) 4 (9.8)
Primary tumor site

Larynx (%) 5 (8.6) 5(12.2)
Oral cavity (%) 20 (34.5) 9 (22.0)
Oropharynx (%) 9 (15.5) 5(12.2)
Hypopharynx (%) 19 (32.8) 17 (41.5)
Other (%) 5 (8.6) 5(12.2)
Previous treatment for HNSCC

Tumor resection (%) 36 (69.2) 23 (56.0)
Radiotherapy (%) 47 (90.4) 33 (80.5)
Chemotherapy (%) 39 (75.0) 27 (65.9)

N number, /QR inter-quartile range, Min minimal, Max maximal, and
HNSCC head and neck squamous cell carcinoma
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Table 2 Summary of responses among the population evaluated
(n =41)

Objective Response The first-stage Total

EP (n = 13) EP (n = 41)
CR 1 (7.7%) 1 (2.4%)
PR 3(23.1%) 9 (22.0%)
SD 4 (30.8%) 17 (41.5%)
PD 5 (38.5%) 14 (34.1%)

EP evaluable population, CR complete response, PR partial response,
SD stable disease, and PD progressive disease

dose, docetaxel and cisplatin showed good protocol com-
pliance for the median (IQR) doses of 60 (7.5) mg/m?* and
75 (4.69) mg/m®, respectively. The median cumulative
doses of docetaxel and cisplatin were 180 and 225 mg/m?,
respectively. Details are shown in Table 3.

Summary of adverse events

The most common severe toxicities (>grade III) among the
safety population were leucopenia (66.7%), anemia
(33.3%), and anorexia (22.3%). Other severe acute toxici-
ties are shown in Table 4. There were two deaths in this
study, and both were due to septic shock as a result of
grade V leucopenia. The first one was a 68-year-old man
with a local recurrent oral SCC. He suffered from grade IV
leucopenia after first course of study medications, and
grade III pneumonia developed 8 days after treatment.
Unfortunately, the condition deteriorated to grade V sepsis
even with broad-spectrum antibiotics and finally the patient
passed away. The second case was a 51-year-old man with
hypopharyngeal SCC with multiple distant metastases. He
was also a victim of chronic diabetes. He suffered from
grade IV leucopenia 7 days after receiving his third course
of study medications. The condition deteriorated rapidly to
grade V leucopenia and finally the patient passed away.
Common grade I/II toxicities (data not shown) included
mucositis (25.9%), constipation (44.8%), diarrhea (34.5%),
nausea (55.1%), insomnia (34.5%), and alopecia (31.0%).
These findings are generally consistent with those previ-
ously reported for docetaxel and/or cisplatin. Symptom-
atic deterioration without objective evidence of disease
progression was noted in 7 cases, which resulted in the
discontinuation of treatment.

Discussion

In this phase II study, the overall response rate to a triweekly
reduced-dose docetaxel-cisplatin regimen was 24.4%,
which is similar to that achieved in previous studies on
docetaxel monotherapy for the treatment of R/M HNSCC
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Fig. 2 Survival analysis of patients in the study. a Kaplan—-Meier
survival curve of progression-free survival (median 170 days [95% CI
97.9-242.1] versus 123 days [95% CI 50.4—195.6]) in the evaluated
population (n = 41) versus intention-to-treat population (n = 58).
b Kaplan—Meier survival curve of overall survival (median 265 days
[95% CI 89.0-441.0] versus 199 days [95% CI 113.7-284.3]) in the
evaluated population (n = 41) versus intention-to-treat population
(n = 58)

[11-14]. Although the response rate may seem to be inferior
to the rates reported in other studies on docetaxel—cisplatin
combination therapy [19-22], the progression-free survival
and overall survival rates in our study do not differ signifi-
cantly from those reported previously [19-22]. The rela-
tively high survival rate might be attributed to the high rate
of disease control (65.9%) among patients with stable dis-
ease (41.5%). This is an interesting finding and suggests that
further studies are needed in this area.
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Table 3 Extent of exposure among the intention-to-treat population
(n = 58)

Extent of exposure Docetaxel (n = 58) Cisplatin (n = 58)

Cycle number

Mean (SE) 4.14 (0.32) 4.12 (0.52)

Median (IQR) 3.00 (4.00) 3.00 (4.00)

Min-Max 1.00-10.00 1.00-10.00
Cycle dose

Mean (SE) 56.30 (0.64) 70.25 (1.20)

Median (IQR) 60.00 (7.50) 75.00 (4.69)

Min-Max 46.67-60.00 41.67-75.00

SE standard error, IQR inter-quartile range, Min minimal, and Max
maximal

Table 4 Incidence of severe (>grade III) toxicities among the safety
population (n = 58)

Toxicity Grade

III (%) 1V (%)
Asthenia 1 (1.9%) 0 (0%)
Anorexia 11 (20.4%) 1 (1.9%)
Pain 3 (5.6%) 0 (0%)
Nausea 1 (1.9%) 0 (0%)
Vomiting 6 (11.1%) 0 (0%)
Diarrhea 1 (1.9%) 1 (1.9%)
Fever 2 (3.7%) 0 (0%)
Hemorrhage 2 (3.7%) 3 (5.6%)
Anemia 15 (27.8%) 3 (5.6%)
Leucopenia 16 (29.6%) 20 (37.0%)*
Thrombocytopenia 3 (5.6%) 2 (3.7%)
Hypokalemia 4 (7.4%) 2 (3.7%)
Hyponatremia 6 (11.1%) 1 (1.9%)
SGOT increased 2 (3.7%) 0 (0%)
SGPT increased 2 (3.7%) 1 (1.9%)
Weight loss 1 (1.9%) 0 (0%)
Cough 1 (1.9%) 0 (0%)

SGOT serum glutamyl oxaloacetic transaminase, SGPT serum glut-
amyl pyruvic transaminase

* Two patients suffered from grade IV leucopenia and died; this was
recorded as grade V leucopenia

Myelosuppression is the most common docetaxel-
induced toxicity, especially among Asian populations [33].
In Caucasians, the most commonly recommend dose of
docetaxel in a triweekly reduced-dose docetaxel—cisplatin
regimen is 75 mg/m2 [19-22, 34]. In Japanese, however,
the maximum tolerated dose is 70 mg/m?* and the recom-
mended dose is 60 mg/m* [32]. In the current study, the
dosage of docetaxel was reduced due to severe myelo-
suppression caused by docetaxel 75 mg/m*/cisplatin
75 mg/m? in our pilot study: two male patients (65-year-
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old and 37-year-old) with good performance (ECOG PS 1)
and without systemic diseases developed severe myelo-
suppression, and the second one progressed to grade V
leucopenia with septic shock and death. In these two cases
as well as two deaths in the evaluable population, myelo-
toxicity of docetaxel in R/M HNSCC may be attributed to
the poor general condition of patients, since two patients
were elder and another two men had a poor nutritional
status (body mass index = 16.9) and chronic diabetes
individually, although these conditions were not reflected
in their performance status scores. Despite the use of a
lower dose of docetaxel in Japan and in this study, the
incidence of leucopenia is still high, with >grade III leu-
kopenia being observed in 66.7% of patients, which is
similar to the incidence of severe leucopenia due to
docetaxel 75 mg/m* combined with cisplatin 75 mg/m? in
Western countries. One possible explanation for this ethnic
difference is genetic variation in the cytochrome P450
(CYP) 3A4 system between the different races. Docetaxel
is mainly cleared by hepatic metabolism, which utilizes the
CYP3A4 system of the liver. Hor et al. analyzed the rela-
tionship between the transcriptional regulators of CYP3A
and ABCBI1, pharmacokinetics and pharmacodynamics,
and three ethnic groups. The results indicated that although
the degree of docetaxel-induced myelosuppression was
greater among Chinese patients than among other two
races, genotypic variability could not completely account
for the difference [35]. Another possible explanation is that
the clearance of docetaxel is significantly decreased as the
body surface area decreases [36], which may account for
the higher toxicity in Asian populations. However, the
detailed mechanisms underlying the ethnic differences in
docetaxel-related myelosuppression are still unclear, and
further in-depth studies are needed.

In conclusion, this phase II trial showed that triweekly
reduced-dose docetaxel is a feasible regimen for treating
R/M HNSCC in Taiwanese patients. The general condi-
tion and ethnic difference that affect the recommended
docetaxel dosage need to be emphasized, at least when
treating R/M HNSCC. In the cisplatin/docetaxel setting,
the hematologic toxicity should be carefully monitored
and managed even in the reduced-dose docetaxel-cis-
platin regimen. A further study designed to reduce the
incidence of myelosuppression without decreasing the
effectiveness of the docetaxel-cisplatin treatment, which
might involve adjusting the dose of cisplatin, changing
the frequency of docetaxel administration, or adding
inhibitors of EGFR signaling, such as Cetuximab, are
warranted.

Acknowledgments This study was sponsored by TTY Biopharm
Co., Ltd. Taipei, Taiwan, Protocol No. TTYDCO0301 and was partially
supported by the Taiwan Clinical Oncology Research Foundation.



Cancer Chemother Pharmacol (2011) 68:1477-1484

1483

References

10.

11.

12.

13.

. Hardisson D (2003) Molecular pathogenesis of head and neck

squamous cell carcinoma. Eur Arch Otorhinolaryngol 260:
502-508

. Department of Health, the Executive Yuan, R.O.C. Cancer

Registry Annual Report in Taiwan Area (2005)

. Vokes EE, Weichselbaum RR, Lippman SM, Hong WK (1993)

Head and neck cancer. N Engl J Med 328:184-194

. Jacobs C, Lyman G, Velez-Garcia E, Sridhar KS, Knight W,

Hochster H, Goodnough LT, Mortimer JE, Einhorn LH, Let
Schacter (1992) A phase III randomized study comparing cis-
platin and fluorouracil as single agents and in combination for
advanced squamous cell carcinoma of the head and neck. J Clin
Oncol 10:257-263

. Forastiere AA, Metch B, Schuller DE, Ensley JF, Hutchins LF,

Triozzi P, Kish JA, McClure S, VonFeldt E, Williamson SK
(1992) Randomized comparison of cisplatin plus fluorouracil and
carboplatin plus fluorouracil versus methotrexate in advanced
squamous-cell carcinoma of the head and neck: a Southwest
Oncology Group study. J Clin Oncol 10:1245-1251

. Clavel M, Vermorken JB, Cognetti F, Cappelaere P, de Mulder

PH, Schornagel JH, Tueni EA, Verweij J, Wildiers J, Clerico M
(1994) Randomized comparison of cisplatin, methotrexate, ble-
omycin and vincristine (CABO) versus cisplatin and 5-fluoro-
uracil (CF) versus 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 5:521-526

. Licitra L, Locati LD, Bossi P (2008) Optimizing approaches to

head and neck cancer. Metastatic head and neck cancer: new
options. Ann Oncol 19(Suppl 7):vii200-vii203

. Vermorken JB, Mesia R, Rivera F, Remenar E, Kawecki A,

Rottey S, Erfan J, Zabolotnyy D, Kienzer HR, Cupissol D, Pey-
rade F, Benasso M, Vynnychenko I, De Raucourt D, Bokemeyer
C, Schueler A, Amellal N, Hitt R (2008) Platinum-based che-
motherapy plus cetuximab in head and neck cancer. N Engl J
Med 359:1116-1127

. Posner MR, Hershock DM, Blajman CR, Mickiewicz E, Winquist

E, Gorbounova V, Tjulandin S, Shin DM, Cullen K, Ervin TJ,
Murphy BA, Raez LE, Cohen RB, Spaulding M, Tishler RB,
Roth B, Viroglio RC, Venkatesan V, Romanov I, Agarwala S,
Harter KM, Dugan M, Cmelak A, Markoe AM, Read PW,
Steinbrenner L, Colevas AD, Norris CM Jr, Haddad RI (2007)
Cisplatin and fluorouracil alone or with docetaxel in head and
neck cancer. N Engl J Med 357:1705-1715

Vermorken JB, Remenar E, Herpen CV, Gorlia T, Mesia R, De-
gardin M, Stewart JS, Jelic S, Betka J, Preiss JH, den Weyngaert DV,
Awada A, Cupissol D, Kienzer HR, Rey A, Desaunois I, Bernier J,
Lefebvre JL (2007) Cisplatin, fluorouracil, and docetaxel in unre-
sectable head and neck cancer. N Engl J Med 357:1695-1704
Catimel G, Verweij J, Mattijssen V, Hanauske A, Piccart M,
Wanders J, Franklin H, Le Bail N, Clavel M, Kaye SB (1994)
Docetaxel (Taxotere): an active drug for the treatment of patients
with advanced squamous cell carcinoma of the head and neck.
EORTC Early Clinical Trials Group. Ann Oncol 5:533-537
Dreyfuss Al, Clark JR, Norris CM, Rossi RM, Lucarini JW,
Busse PM, Poulin MD, Thornhill L, Costello R, Posner MR
(1996) Docetaxel: an active drug for squamous cell carcinoma of
the head and neck. J Clin Oncol 14:1672-1678

Couteau C, Chouaki N, Leyvraz S, Oulid-Aissa D, Lebecq A,
Domenge C, Groult V, Bordessoule S, Janot F, DeForni M,
Armand JP (1999) A phase II study of docetaxel in patients with
metastatic squamous cell carcinoma of the head and neck. Br J
Cancer 81:457-462

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

Hitt R, Amador ML, Quintela-Fandino M, Jimeno A, delVal O,
Hernando S, Cortes-Funes H (2006) Weekly docetaxel in patients
with recurrent and/or metastatic squamous cell carcinoma of the
head and neck. Cancer 106:106-111

Colevas AD, Adak S, Amrein PC, Barton JJ, Costello R, Posner
MR (2000) A phase II trial of palliative docetaxel plus 5-fluo-
rouracil for squamous-cell cancer of the head and neck. Ann
Oncol 11:535-539

Genet D, Cupissol D, Calais G, Bontemps P, Bourgeois H, Dutin
JP, Philippi MH, Bendahmane B, Mallard-Carre M, Tubiana-
Mathieu N (2004) Docetaxel plus 5-fluorouracil in locally recur-
rent and/or metastatic squamous cell carcinoma of the head and
neck: a phase II multicenter study. Am J Clin Oncol 27:472-476
Labourey JL, Cupissol D, Calais G, Tourani JM, Kohser F, Borel
C, Eymard JC, Germann N, Tubiana-Mathieu N (2007) Docetaxel
plus gemcitabine in recurrent and/or metastatic squamous cell
carcinoma of the head and neck: a phase II multicenter study. Am
J Clin Oncol 30:278-282

Robert I, Haddad A, David A, Echo Van (2003) Phase II study of
docetaxel and topotecan combination chemotherapy in patients
with advanced head and neck cancer. Cancer Chemother Phar-
macol 52:303-306

. Schoffski P, Catimel G, Planting AS, Droz JP, Verweij J,

Schrijvers D, Gras L, Schrijvers A, Wanders J, Hanauske AR
(1999) Docetaxel and cisplatin: an active regimen in patients with
locally advanced, recurrent or metastatic squamous cell carci-
noma of the head and neck. Results of a phase II study of the
EORTC Early Clinical Studies Group. Ann Oncol 10:119-122
Specht L, Larsen SK, Hansen HS (2000) Phase II study of docetaxel
and cisplatin in patients with recurrent or disseminated squamous-
cell carcinoma of the head and neck. Ann Oncol 11:845-849
Glisson BS, Murphy BA, Frenette G, Khuri FR, Forastiere AA
(2002) Phase II Trial of docetaxel and cisplatin combination
chemotherapy in patients with squamous cell carcinoma of the
head and neck. J Clin Oncol 20:1593-1599

Caponigro F, Massa E, Manzione L, Rosati G, Biglietto M,
De Lucia L, Sguotti C, Sganga P, Avallone A, Cornelia P,
Mantovani G, Cornelia G (2001) Docetaxel and cisplatin in
locally advanced or metastatic squamous-cell carcinoma of the
head and neck: a phase II study of the Southern Italy Cooperative
Oncology Group (SICOG). Ann Oncol 12:199-202

Samlowski WE, Moon J, Kuebler JP, Nichols CR, Gandara DR,
Ozer H, Williamson SK, Atkins JN, Schuller DE, Ensley JF
(2007) Evaluation of the combination of docetaxel/carboplatin in
patients with metastatic or recurrent squamous cell carcinoma of
the head and neck (SCCHN): a Southwest Oncology Group Phase
II study. Cancer Invest 25:182—-188

Guntinas-Lichius O, Appenrodt S, Veelken F, Krug B (2006)
Phase II study of weekly docetaxel and cisplatin in patients with
advanced recurrent and metastatic head and neck cancer.
Laryngoscope 116:613-618

Tham LS, Holford NH, Hor SY, Tan T, Wang L, Lim RC, Lee
HS, Lee SC, Goh BC (2007) Lack of association of single-
nucleotide polymorphisms in pregnane X receptor, hepatic
nuclear factor 4a, and constitutive androstane receptor with
docetaxel pharmacokinetics. Clin Cancer Res 13:7126-7132
Sekinea I, Nokihara H, Yamamoto N, Kunitoh H, Ohe Y, Saijo N,
Tamura T (2006) Common arm analysis: one approach to develop
the basis for global standardization in clinical trials of non-small
cell lung cancer. Lung Cancer 53:157-164

Kojima T, Shimazui T, Onozawa M, Tsukamoto S, Hinotsu S,
Miyanaga N, Hattori K, Kawai K, Akaza H (2004) Weekly
administration of docetaxel in patients with hormone refractory
prostate cancer: a pilot study on Japanese patients. Jpn J Clin
Oncol 34:137-141

@ Springer



1484

Cancer Chemother Pharmacol (2011) 68:1477-1484

28.

29.

30.

31.

32.

Simon R (1989) Optimal two-stage designs for phase II clinical
trials. Controlled Clin Trials 10:1-10

Chang PM, Chen PM, Chu PY, Wang LW, Tai SK, Tsai TL, Huang
JL, Wang YF, Chang SY, Yang MH (2008) Effectiveness of
pharmacokinetic modulating chemotherapy combined with cis-
platin as induction chemotherapy in resectable locally advanced
head and neck cancer: phase II study. Cancer Chemother Phar-
macol 63:9-17

Specenier PM, Van Den Brande J, Schrijvers D, Huizing MT,
Altintas S, Dyck J, Van Den Weyngaert D, Van Laer C,
Vermorken JB (2009) Docetaxel, ifosfamide and cisplatin (DIP)
in squamous cell carcinoma of the head and neck. Anticancer Res
29:5137-5142

Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS,
Rubinstein L, Verweij J, Van Glabbeke M, van Oosterom AT,
Christian MC, Gwyther SG (2000) New guidelines to evaluate
the response to treatment in solid tumors. J Natl Cancer Inst
92:205-216

Ogawa T, Terada A, Hyodo I, Ando A, Suzuki Y, Ozawa T,
Haseqawa Y (2005) A Phase I study of docetaxel and cisplatin for

@ Springer

33.

34.

35.

36.

advanced squamous cell carcinoma of the head and neck Gan To
Kagaku Ryoho 32:977-981

Millward MJ, Boyer MJ, Lehnert M, Clarke S, Rischin D, Goh
B-C, Wong J, McNeil E, Bishop JF (2003) Docetaxel and car-
boplatin is an active regimen in advanced non-small-cell lung
cancer: a phase II study in Caucasian and Asian patients. Ann
Oncol 14:449-454

Gelmon KA, Stewart D, Chi KN, Chia S, Cripps C, Huan S,
Janke S, Ayers D, Fry D, Shabbits JA, Walsh W, Mclntosh L,
Seymour LK (2004) A phase I study of AMD473 and docetaxel
given once every 3 weeks in patients with advanced refractory
cancer: a National Cancer Institute of Canada-Clinical Trials
Group trial, IND 131. Ann Oncol 15:1115-1122

Hor SY, Lee SC, Wong CI, Lim YW, Lim RC, Wang LZ, Fan L,
Guo JY, Lee HS, Goh BC, Tan T (2008) PXR, CAR and
HNF4alpha genotypes and their association with pharmacoki-
netics and pharmacodynamics of docetaxel and doxorubicin in
Asian patients. Pharmacogenomics J 8:139-146

Clarke SJ, Rivory LP (1999) Clinical pharmacokinetics of
docetaxel. Clin Pharmacokinet 36:99-114



	Triweekly reduced-dose docetaxel combined with cisplatin in recurrent/metastatic head and neck squamous cell carcinoma: a multicenter phase II study
	Abstract
	Purpose
	Patients and methods
	Results
	Conclusions

	Introduction
	Patients and methods
	Study design
	Eligibility
	Treatment plan
	Dose modification
	Efficacy and safety assessment
	Statistical analysis

	Results
	Patient characteristics
	Analysis of efficacy
	Safety evaluation
	Extent of exposure
	Summary of adverse events


	Discussion
	Acknowledgments
	References


