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OBJECTIVES

To assess in a phase Il open multicentre study
the efficacy and tolerance of docetaxel
administered every 14 days combined with
celecoxib, in patients with hormone-
refractory prostate cancer (HRPC), and to test
the hypothesis that this therapeutic
combination would improve overall survival.

PATIENTS AND METHODS

In all, 48 patients were included with a mean
age of 70.4 years and Gleason score of 7.5, all
had a satisfactory Karnofsky performance-
status score of 920 and a metastatic bone

site was measurable in 77%. The mean delay
between initial diagnosis and docetaxel
administration was 45 months, with a median
PSA level increase of 54.8 ng/mL. The
therapeutic schedule was: docetaxel (50 mg/
m?) administered every 14 days (one cycle of
two injections at 2 week intervals (Day

1= Day 28) with a total of six cycles) and
simultaneously a daily oral fixed dose of
celecoxib (800 mg).

RESULTS

In all, 237 cycles of docetaxel were
administered with a dose reduction in 23
patients at the beginning of a cycle (day 1)
and 36 in the middle of a cycle (day 14). The
haematological toxicity included anaemia
grade 1-2 (78%) and only 10% neutropenia
grade 3-4. However, there was only a

15% improvement of pain intensity. The
response rate for the total PSA level was 45.5
(30.4-61.1)%, the mean time to progression
was 9.3 months and the tumour-response
rate was 26.3%. In all, 75% of patients had an
overall survival of >14.6 months.

CONCLUSION

Our results confirm the usefulness of
docetaxel for HRPC treatment and show a
significant reduction of haematological
toxicity with bi-weekly docetaxel
administration combined with celecoxib.
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INTRODUCTION

Prostate cancer continues to be the most
lethal malignancy diagnosed in American men
and the second leading cause of male cancer
mortality, with 220 000 cases and 29 000
deaths annually in the USA [1,2]. Over

60 years ago, Huggins and Hodges [3]
discovered androgen deprivation as an
effective first-line therapy for metastatic
prostate cancer. Although this therapeutic
approach frequently leads to significant
cancer control lasting for 2-3 years, it
ultimately progresses to a hormone-
refractory prostate cancer (HRPC) status
resulting in significant morbidity and death
[4,5]. Multiple mechanisms of androgen
independence have been reported, including
amplification of the androgen receptor as
well as signal transduction pathways that
completely bypass the androgen receptor [6].
In 2004, two landmark studies reported a

survival advantage in patients with HRPC
following docetaxel chemotherapy, which set
a new standard of care for this disease.
Chemotherapy can reduce serum PSA levels in
patients with HRPC and should relieve pain in
35% of patients [7,8]. However, the survival
benefits are limited, suggesting that a
rationally designed therapeutic approach is
required [9,10].

At the end of the 1970s, researchers found
elevated concentrations of prostaglandins
present in cancer tumours, which suggest
that arachidonic acid metabolites might
play a role in carcinogenesis [11]. It was
therefore suggested that the over-expression
of cyclooxygenase-2 (COX-2) could play a
significant role in apoptosis inhibition or an
alteration in cellular cycle regulation in the
epithelial cells of the gastrointestinal tract
[12]. Some authors have investigated the
possible role of a COX-2 inhibitor in prostate

cancer cell apoptosis induction, in an attempt
to reduce tumour growth and improve the
potential effect of chemotherapy drug
efficacy [13].

The aim of this multicentre phase Il trial
(called Prostacox) was to evaluate the efficacy
and tolerance docetaxel every 2 weeks
combined with celecoxib daily, in patients
with HRPC. The primary endpoint was a
reduction in serum PSA levels by at least half.
The secondary endpoints were predefined as
objective tumour response according to the
Response Evaluation Criteria in Solid Tumors
(RECIST) criteria, an improvement in quality of
life (Qol) using an analogue scale-pain
evaluation, and finally overall survival.

PATIENTS AND METHODS

Five university hospital centres participated in
this non-randomized, open-label, docetaxel
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Variable

Value
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TABLE 1

Number of eligible patients

Median (range):
Age, years
Gleason score
KPS score, %

Previous treatment, %
Prostatectomy
Radiotherapy
Hormone therapy

Median (range) time between diagnosis
and first perfusion, months

Bone metastases, %

Evidence of progression at entry, %
Bone scan
Increase in measurable lesions
Increase in non-measurable lesions
Increased PSA level

combined with celecoxib phase Il trial. All
eligible patients had histologically confirmed
adenocarcinoma of the prostate, with clinical
or radiological evidence of refractory cancer
to standard therapy (maximum androgen
blockade). Disease progression with
confirmation of an increase in the PSA
level, on three consecutive measurements
according to American Society of Clinical
Oncology (ASCO) criteria, was required for
inclusion in the study. In all, 77% of patients
had metastatic disease confirmed by CT
and/or bone scanning.

No treatment with cytotoxic agents (including
mitoxantrone and estramustine), or
radioisotopes (strontium), or zoledronic acid
was administered prior to patient inclusion in
the study. Corticosteroid treatment except
chemotherapy premedication was prohibited.
Pain, analgesic intake and QoL were assessed
at baseline: a pain visual analogue scale was
self-recorded weekly, whereas a medication
questionnaire was completed at each
chemotherapy session. All patients provided
written informed consent, and the study
was approved by the local Hospital Ethics
Committee in accordance with the
international standards of good clinical
practice. Independent data and safety
monitoring were also considered for our study.

Patients, enrolled in this prospective trial,
received 50 mg/m? docetaxel (Taxotere®,
Sanofi-Aventis), in 1-h i.v. infusions, on day 1
then every 14 days. Six cycles were planned
and anti-emetic medication was prescribed
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48 The patients' baseline
characteristics
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17
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according to local standard protocol, as well
as 8 mg dexamethasone premedication (12
and 1 h before chemotherapy administration).
Simultaneously, 800 mg/day of celecoxib
(Celebrex®, Pharmacia-Pfizer) was given orally
to the patients throughout the chemotherapy
cycle.

Professor Pfister was responsible for the study
design in collaboration with Sanofi-Aventis
personnel. The protocol was completed after
being reviewed by the other co-authors, Profs.
Tourani, Staerman, Drs Allain, Rolland,
Eschwege and Albouy. The data were collected
and maintained by Rouen Clinical Research
Unit personnel. The authors dealt with all
questions regarding management of the
study and the independent statistical analysis
performed.

A two-steps Simon minima-maxima analysis
was used with a P=20% maxima
effectiveness (13 patients required) and a
P=40% minima efficacy (30 patients
required). Kaplan-Meier curves were used to
estimate rates of overall survival and
progression-free survival. Survival was
defined from the date of randomization to the
date of death from any cause or censored at
the date of the last contact. Progression-free
survival was defined as the time from
randomization to the first occurrence of
objective or PSA progression or death from
any cause. The general chi-square test was
used to compare rates of response (objective
and PSA) and adverse events; P=0.05 was
considered statistically significant.
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RESULTS

From January 2003 to November 2004, 48
patients, median (range) age 70.4 (48-90)
years, were included in the present study.
The median (range) delay between initial
prostate cancer diagnosis and treatment with
docetaxel combined with celecoxib was

45 (2.3-148.3) months. The baseline
characteristics of the patients showed that
33% had had radical surgery and 40%
prostate radiotherapy before hormonal
treatment, which was received by all patients
until HRPC status. The median Gleason
score was 7.5 (5-10) and the Karnofsky
performance status (KPS) score was
satisfactory (mean 92%) (Table 1). On three
consecutive measurements, according to
ASCO criteria, there was a mean (median,
range) PSA level increase of 272 (54.8, 6-
3992) ng/mL. Bone metastatic localization
was found in =800% of cases, with a single
metastatic site in 31 patients.

TREATMENT

Due to adverse events and/or KPS score,
chemotherapy was administered in 48
patients with a total of 237 cycles: 33 patients
(70%) received six cycles as previously
scheduled, one received four cycles, nine
received three cycles, three received two
cycles and two received only one cycle. The
mean number of cycles per patient was 4.9. At
day 1, with docetaxel administration, 23 dose
reductions occurred, i.e. a reduction of 50 to
40 mg/m? between day 14 of the previous
cycle and day 1 of the current cycle. Similarly,
at day 14 of a treatment cycle, 36 dose
reductions occurred, i.e. a 30% reduction

of 50 to 40 mg/m*.

The relative dose intensity was defined as the
ratio between dose intensity received vs dose
intensity scheduled in our protocol. For the
237 cycles administered, the mean value was
98% per cycle and 97% per patient, which
confirmed satisfactory compliance. By
contrast, administration of celecoxib (800 mg
daily) was discontinued in 45% of patients,
possibly due to daily oral administration and
poor compliance in this aged population,
rather than COX-2 inhibitor side-effects.

EFFICACY AND QOL
The primary endpoint was the reduction in

serum PSA levels of at least half, as well as
objective CT and/or bone scanning tumour
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FIG. 1. PSA level response curve for the Prostacox
phase Il trial patients.
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FIG. 2. Kaplan-Meier overall survival curve for the
Prostacox phase Il trial patients.
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response. Secondary endpoints were defined
as an improvement in the QoL by a reduction
in pain and we also tested the hypothesis that
this therapeutic combination would improve
overall survival.

In all, 20 of 48 patients had a reduction in
serum PSA levels of at least half at follow-up,
confirmed 4 weeks later. There was a tumour
response rate of 26.3% (median time

2.2 months), with a median (range) time to
progression of 9.3 (8-11.5) months (Fig. 1).
For the patients' Qol, there was a significant
improvement of pain (visual analogue scale
and medication questionnaire) in only 15% of
patients, with pain intensity and KPS score
remaining stable in more than half of the
population. Overall survival was estimated at
>14.6 months in 75% of patients (Fig. 2).

ADVERSE EVENTS

The incidence of grade 3 and 4 neutropenia
was low (10% of cycles) and there was

no febrile neutropenia. However, anaemia
often occurred, 86.5% of cycles had grade
1-2 anaemia, but there was no clinical
consequence (Table 2). When considering the
maximal grade haematological toxicity per
patient, according to the National Cancer
Institute (NCI) Common Toxicity Criteria, there
was: for neutropenia, 29% grade 1, 27%
grade 2, 17% grade 3; for leucopenia, 33%

TABLE 2 Toxicity of chemotherapy per cycle

NCI Common Toxicity Criteria grade

Toxicity, n (%) 0 1 2 3 4
Haematological
Anaemia 29 (12.24) 185 (78.06) 20 (8.44) 1(0.42) 2 (0.84)
Leukopenia 236 (99.58) 1(0.42) 0
Neutropenia 139 (58.65) 54 (22.78) 31 (13.08) 11 (4.64) 1 (0.42)
Thrombocytopena 235 (99.16) 2 (0.84) 0 0 0
Anorexia 232 (97.89) 2 (0.84) 3(1.27) 0 0
Non-haematological
Nausea/vomiting 217 (91.56) 18 (7.59) 1(0.42) 1(0.42) 0
Diarrhoea 220 (92.83) 13 (5.49) 3(1.27) 1(0.42) 0
Constipation 231 (97.47) 5 (2.11) 1(0.42) 0 0
Fatigue 173 (73) 57 (24.05) 5(2.11) 2 (0.84) 0
Stomatitis 236 (99.58) 1(0.42) 0 0 0
Myalgia 234 (98.73) 3(1.27) 0 0 0
Alopecia 184 (77.64) 45 (18.99) 8 (3.38) 0 0
Lacrymal side-effects 232 (97.89) 5 (2.11) 0 0 0
Peripheral neuropathy 230 (97.05) 7 (2.95) 0 0 0
Pneumonitis 235 (99.16) 2 (0.84) 0 0
Fluid retention 236 (99.58) 1(0.42) 0 0

grade 1, 33% grade 2, 9% grade 3; and for
anaemia, 75% grade 1, 13% grade 2, 4%
grade 3.

We also assessed non-haematological side-
effects: anorexia, diarrhoea, nausea/vomiting,
constipation, fatigue, stomatis, myalgia,
alopecia, lacrymal side-effects, peripheral
neuropathy, pneumonitis, and fluid retention
Alopecia and fatigue were the most
frequently reported adverse events (only
20-25% of patients), but were not considered
as an obstacle to treatment. Finally, grade 3
and 4 non-haematological adverse events
remained exceptional (<1%) (Table 2).

DISCUSSION

For many years, the treatment of metastatic
prostate cancer has been only palliative.
Although androgen deprivation remains an
effective first-line therapy, the benefits of this
treatment for cancer control only lasts for
2-3 years with a subsequent progression

to HRPC [5]. The benefits of mitoxantrone
combined with corticosteroids have been
reported in randomized trials; however, this
approach has not improved overall survival
[14]. Various phase Il studies, using docetaxel
chemotherapy, have also shown good PSA
responses in up to half of patients [15,16].
Petrylack et al. [8] reported an improvement in

median survival of nearly 2 months, with
docetaxel and estramustine as compared with
mitoxantrone and prednisone. Tannock et al.
[7] reported an improvement in median
survival, pain evaluation, serum PSA level
and Qol, when docetaxel combined with
prednisone was administered every 3 weeks.
More recently, Oudard et al. [17] showed the
advantages of docetaxel-estramustine-
prednisone regimens vs mitoxantrone-
prednisone in a randomized phase Il trial.
Those data showed that a rate of PSA decline
of half or more and the median time to PSA
progression was five times longer with
docetaxel. Furthermore, in those studies
docetaxel was administered every 3 weeks.
Also, the objective of the present multicentre
phase Il trial was to evaluate, for the first time
to our knowledge, the efficacy of and
tolerance to combined docetaxel every

2 weeks with daily celecoxib.

With an overall survival of 14.6 months in
75% of patients, a tumour response rate of
26.3% with a median time to progression
of 9.3 months, the present results are
comparable to review data recently published
by Collins et al. [18], which confirm the
effectiveness of docetaxel in metastatic HRPC.
However, the characteristics of the present
patients were quite different compared with
previous reports. In the present series, most
patients had symptomatic bone metastases, a
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high serum PSA level, and in particular had
not previously received cytotoxic agents
(mitoxantrone, estramustine) and also had a
longer period between diagnosis and initial
chemotherapy administration. Berry et /. [19]
assessed the QoL and pain in advanced-stage
prostate cancer. Those authors reported no
statistically significant differences in pain
palliation between docetaxel and
estramustine vs mitoxantrone and
prednisone. Similarly, in the present series
there was poor clinical benefit, with a pain
palliation improvement in only 15% of
patients (analogue scale and medication
questionnaire) and a stable KPS score in more
than half of the population.

By contrast with Canadian and CALGB

9182 trials [20], which reported severe
haematological toxicity with an incidence of
grade 3-4 granulocytopenia of almost half, in
the present series there were less adverse
events with grade 3 and 4 neutropenia
occurring in only 10% of cycles (Table 2).
Moreover, for the NCI grade haematological
toxicity per patient, we also found that most
patients had grade 1 neutropenia (29%),
leucopenia (33%) and anaemia (75%) as well.
These significant results could probably be
explained by the following factors: the
particular chemotherapy administration
schedule (docetaxel every 2 weeks) and
absence of estramustine and celecoxib
association. In fact, different studies in
metastatic breast cancer suggested the safety
and efficacy on tumour response with bi-
weekly docetaxel administration [21].
Karavasilis et al. [22] also concluded that bi-
weekly administration of low-dose docetaxel
(30 mg/m? in patients with HRPC could be
considered an effective nontoxic therapeutic
option. Moreover, Efstathiou et al. [23]
reported a higher symptomatic improvement
with bi-weekly docetaxel, in association with
estramustine and zoledronic acid; 45% of the
49 assessable patients had a PSA response,
the median time to progression was

4.4 months and overall survival was

13.3 months. By contrast, they reported more
haematological toxicity than in the present
series, suggesting that these data could

be discussed in relation to the use of
estramustine and zoledronic acid vs celecoxib
combination.

A PSA level decrease can be obtained

with daily continuous dexamethasone,
unfortunately with no antitumour activity in
patients with HRPC [24]. Regarding COX-2
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and prostate cancer, different studies have
confirmed that celecoxib could possibly
inhibit rising PSA levels in men who have had
treatment for prostate cancer. Questions still
remain as to whether or not these effects will
correlate with an actual decrease in clinical
recurrence of prostate cancer [25].
Furthermore, several concerns exist about the
safety of using selective COX-2 inhibitors in
an older population. It is encouraging that in
the present patients there were no significant
adverse events using celecoxib, especially
cardiovascular toxicity [26]. The combination
of docetaxel with celecoxib could possibly
explain the significant reduction of
chemotherapy haematological toxicity.
However, it remains difficult to ascertain the
celecoxib benefit in this setting, when nearly
half of the patients discontinued medication
because of poor compliance.

In conclusion, the establish efficacy of
docetaxel and the uncertain overall benefit of
estramustine, might suggest new docetaxel
combination development and evaluation. We
suggest that, the clinical results of bi-weekly
docetaxel administration combined with
celecoxib in the management of patients with
HRPC warrants further confirmation in a
larger randomized phase IlI trial.
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