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Abstract

Background: Metastatic prostate cancer is one of the most important cancers
among men worldwide. Androgen ablation therapy can be used in treatment of these
patients; however, most will progress to metastatic hormone-refractory prostate cancer.
In this regard, docetaxel has been approved to treat metastatic hormone-refractory prostate
cancer in the United States. In this study, we aimed to investigate the results of this
treatment modality in metastatic prostate cancer patients from Iran.
Methods: We evaluated PSA response and bone pain relief in 18 metastatic prostate
cancer patients who underwent treatment with docetaxel at a dose of 75 mg/m2
intravenously on the first day of treatment. The treatment was repeated every three weeks
(6 cycles) along with 10 mg of prednisolone.
Results: Of 18 patients, 39% had >50% decline in PSA levels.There were 16% of
the patients with a PSA decline of approximately 30% to 50% of the pre-treatment levels.
In addition, 29% of the patients had progressive PSA levels during chemotherapy. Among
them, 55% had significant pain relief.
Conclusion: This research showed the effectiveness of docetaxel to decrease PSA
levels in metastatic hormone-refractory prostate cancer patients from Iran. Docetaxel
was also valuable in alleviation of pain in these patients. However, prospective studies
should validate this approach.
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Introduction

Prostate cancer is one of the most
important cancers among men
throughout the world, especially in
Europe and United States.1,2
Androgen ablation is a highly
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effective treatment modality for
prostate cancer patients that provides
considerable disease control of up to
80%.3 Androgen deprivation therapy
(ADT), also named androgen ablation
therapy (AAT), is a treatment of
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choice in these patients.3 However, after a median
duration of 18-24 months, most patients will
develop progressive disease- castration-resistant
prostate cancer (CRPC), metastatic hormonerefractory prostate cancer (MHRPC), or metastatic
hormone-resistant prostate cancer which
necessitate alternative treatment options.3 These
include hormonal manipulations which contain the
addition of anti-androgens, followed by
withdrawal, corticosteroids orestrogen.5 Of note,
the response to hormonal therapy is short-lived and
mostly does not impact overall survival.5 Antiandrogen withdrawal response has been
documented in up to 25% of patients with HRPC.6
Response rates between 5% to 30% have been
documented using anti-androgens or glucocorticoids as second-line hormonal treatments for
CRPC.6
Historically, prostate cancer has been regarded
to be a chemo-resistant disease with earlier trials
showing disappointing response rates (<20%).
However, in 1996 Tannock et al. published their
randomised study disclosing the first evidence
of palliative advantage of mitoxantrone and
prednisolone over prednisolone alone in patients
with symptomatic MHRPC in the past years.7,8
Although, following studies verified the identical
results but failed to display a survival benefit for
chemotherapy.9
Docetaxel was approved for the treatment of
metastatic androgen-refractory prostate cancer
by the US Food and Drug Administration (FDA)
in 2004.10 Approval was mainly based on two
randomized trials that showed a longer median
survival of approximately 2 months in patients
who received docetaxel compared to those treated
with mitoxantrone plus prednisone.10 In the TAX
327 study, 1006 patients with advanced prostate
cancer received 5 mg prednisone twice daily plus
12 mg/m2 mitoxantrone every 3 weeks,75 mg/m2
docetaxel every 3 weeks, and 30 mg/m 2
docetaxelonce weekly for 5 weeks. Median
survival of the patients treated with docetaxel
was 18.9 months, while it was 16.5 months in
those treated with mitoxantrone.10 By taking into
consideration the results of these studies, the
2

National Institute for Health and Clinical
Excellence (NICE) Committee approved 10 cycles
of 3-weekly docetaxel chemotherapy (75 mg/m2)
in combination with 10 mg prednisolone as
standard of care for first-line chemotherapy in
patients with MHRPC. Recently, a phase 3 trial has
begun of 2-weekly versus 3-weekly docetaxel to
treat CRPC.10-12 Management of patients who
initially respond to docetaxel followed by cancer
progression after a period of biochemical
remission is still not clearly known. In view of the
lack of evidence for this category of patients, the
NICE committee did not approve docetaxel retreatment.9
Of note, up to 50% of metastatic prostate
cancer patients present with pain as their initial
symptom of cancer; 75% to 90% of patients
experience pain when cancer reaches the advanced
stages.13 A total of 60% to 90% of patients with
metastatic bone cancer suffer from bone pain.14
Cancer-related pain fundamentally reduces overall
quality of life (QOL), although its effect can often
be relieved by optimal pain management.15,16
Recognition and management of pain has been an
increasingly important aim for physicians in recent
years. The simplest example of a pain assessment
tool is the widely used Present Pain Intensity
(PPI) scale, adopted from the McGill Pain
Questionnaire.17
In this research, we aimed to investigate the
results of docetaxel chemotherapy in CRPC
patients in Iran. This study intended to determine
whether the treatment efficiency correlated with
serum PSA levels, neutrophil counts (CBC), and
pain rate (PPI scale). We also inspected the
capability of re-treatment with 3-weekly docetaxel
chemotherapy (75 mg/m2) as this has not been
previously reported in Iran. To the best of our
knowledge, no published articles presented a
study on this issue with the methodology and
analysis described here.

Materials and Methods

From December 2011 to December 2012, 18
patients with CRPC received intravenous
administration of 75 mg/m2 docetaxelon the first
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day of treatment. This treatment was repeated
every three weeks along with 10 mg prednisolone
administered daily. Androgen suppression with
LHRH agonists was continued throughout the
duration of chemotherapy. This study was
approved by the Ethics Committee of Isfahan
University of Medical Sciences. We retrospectively reviewed the patients’ documents to evaluate
their baseline characteristics, PSA response, and
hematological toxicities (Table 1). The patients
rated their pain (typically during the preceding 24hour period) on a 6-point scale (0 = no pain, 1 =
mild pain, 2 = discomforting, 3 = distressing, 4 =
horrible, 5 =excruciating). The PPI, similar to all
frequently used instruments, does not differentiate
between cancer-related pain and pain from other
reasons.18
Based on the results of the Consensus
Conference in 1999, a PSA decline of 50% or
more is considered to be a valid end-point when
reporting response rates in patients with metastatic
prostate cancer.19 More recently, re-analysis of data
from the TAX-327 and SWOG99-16 studies has
revealed that a PSA decline of 30% or more with
treatment is the best surrogate marker for overall
survival.20,21
In this study, patients with a >50% PSA
increase from the pre-treatment level were
determined to have refractory disease. Those
whose PSA response did not meet the above

Figure 1. PSA response in patients with metastatic hormone
refractory prostate cancer (MHRPC) who received 6 cycles of 3weekly docetaxel chemotherapy.
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Table 1. Patients' characteristics.

Median age (years)
Median PSA (ng/ml)
PSA >20 ng/ml (%)
>2 Hormone manipulations (%)
Gleason score (%)
≤7
8-10
Prior treatment (%)
Prostatectomy
Radiotherapy
Site of metastases
Bone only

72 (55-86)
180
96
95
13
5

4
14
18

criteria were considered to have stable disease.
Biochemical response could not be examined in
patients whose PSA values were >1500 ng/ml.
Hematological toxicity was assessed by the
Common Toxicity Criteria of the National Cancer
Institute (version 3.0).22

Results

All patients with MHRPC received with
docetaxel chemotherapy along with prednisolone
as a 3-weekly regimen. Baseline characteristics of
these patients are illustrated in Table 1. The median
age of the patients was 72 years and 40% were at
least 75 years of age. A total of 43% had metastatic
disease and 57% were symptomatic prior to the
start of chemotherapy. The median PSA at
commencement of chemotherapy was 180 ng/ml

Figure 2. Fraction of patients that experienced significant change
in pain evaluated after 6 cycles of treatment with docetaxel.
Patients were classified in 3 groups: better (at least a 4-point
improvement); worse (at least a 4-point worsening); and no change
(a change of less than 4 points).
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(range 19.9-1500). Serum PSA measurements
were checked at baseline and repeated at 3-week
intervals during treatment. There were 18 subjects
who completed the planned course of 6 cycles of
chemotherapy and qualified to enter this study.
From these, 39% had an excellent biochemical
response, defined as achieving a PSA falling of
>50%. In addition, another 16% had their PSA
levels decline between 30% to 50% of the pretreatment level. There were 16% who had steady
PSA measurements, where as another 26% had
progressive PSA levels during chemotherapy
(Figure 1). Overall incidence of grade 3 or 4
neutropenia was relatively low and affected 17%
(n=3) of patients, which impacted only 2.5% of
the total number of cycles. Only one patient
required hospital admission for management of
neutropenic sepsis. There were no treatmentrelated deaths. Grades 3 or 4 anemia was observed
in only 5% of the patients, although 4 (23%)
required at least one unit of blood transfusion
during treatment. There were no episodes of
grades 3 or 4 thrombocytopenia.
This study showed a significant pain reduction
in men due to CRPC. A total of 55% of patients
met criteria for a significant improvement in pain,
whereas 28% met the criteria for stable pain rate,
and the remaining palliative responders had
significantly worsening pain (Figure 2).

Discussion

Due to advanced radiological investigations
and increased frequency of PSA monitoring, the
diagnosis of disease progression is being made
earlier in patients with MHRPC.10 Asignificant
proportion of these patients will be candidates
for second-line chemotherapy, having previously
responded to docetaxel and prednisolone as firstline chemotherapy (6 cycles). Not surprisingly,
there have been no previous reports of docetaxel
re-treatment or intermittent administration using
the 3-weekly regimen in patients with MHRPC in
Iran.
The role of intermittent versus continuous
androgen suppression has been examined in at
least three randomized controlled trials.19-21,23
4

Although they reported no difference in time to
progression or overall survival, of note, the
majority of patients achieved normal testosterone
levels during the treatment-free period.23,24 In a
similar manner, intermittent administration of
chemotherapy has been shown to be an attractive
proposition which may offer patients improved
QOL during the treatment-free periods.23,24 Beer
et al. prospectively tested intermittent weekly
docetaxel and calcitriol in eight patients with
HRPC.25 They found a significant treatment-free
interval (nearly 20 weeks) with this approach.25
Intermittent chemotherapy administration was
allowed for patients that achieved a significant
biochemical response. 26 Interestingly, of 45
patients who received intermittent chemotherapy,
45.5% showed a biochemical response (PSA
reduction >50%) when rechallenged with the
same regimen after a median first treatment-free
interval of 18 weeks.25 In our study, we observed
a PSA decline of more than 50% in 39% of
patients.
New approaches for management of MHRPC
are being investigated. However, the majority of
these agents are still in early clinical studies.
Ixabepilone, an epothilone B analogue has shown
modest activity as second-line treatment for
docetaxel refractory patients with PSA response
rates of <20%.27 Our research was significantly in
line with the above studies and displayed efficient
support. However, there is no proof for an effective
regimen in this setting. Therefore, patients who
respond to first-line docetaxel chemotherapy
should be considered for re-treatment. Ansari et
al. reported the first evidence that supported
docetaxel chemotherapy re-treatment using the 3weekly schedule in patients with MHRPC.9 This
study clearly demonstrated that patients with
MHRPC who initially responded to docetaxel
chemotherapy maintained their sensitivity to
subsequent retreatment.9 This could be described
by a hypothetical argument that a population of
taxane-sensitive cells remained at the end of firstline chemotherapy, which maintained their
intrinsic sensitivity and subsequently responded
to chemotherapy retreatment.9
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Pain relief is an important purpose of systemic
therapy for CRPC and considered one of the
major elements for increased QOL in CRPC
patients. Introductory findings suggest that
docetaxel is also valuable in the treatment of pain
in patients with metastatic prostate cancer.28,29
Some studies have shown that pain mitigation
was achieved in 50% to 60% of patients based on
study regimen and number of chemotherapy
cycles,18 which was roughly similar to our results
where 55% of patients were in the better group
(Figure 2).
As none of the available chemotherapy drugs
have shown significant advantage in the better
group, the case for docetaxel retreatment becomes
stronger in MHRPC patients who initially respond
to docetaxel and then progress after a period of
biochemical remission. An alternative approach is
treatment with intermittent docetaxel
chemotherapy for patients with MHRPC, using up
to six cycles of chemotherapy as part of first-line
chemotherapy (similar to our study) and reserving
further cycles for disease progression. However,
prospective studies will be needed to validate this
approach of intermittent 3-weekly docetaxel
chemotherapy with larger numbers of patients.
Also, according to certain studies, docetaxel in
combination with one of the newer agents will
most likely demonstrate better results.3

Conflict of Interest:

No conflict of interest is declared.

References
1.

2.
3.
4.
5.

Levi F, Maisonneuve P, Filiberti R, La Vecchia C,
Boyle P. Cancer incidence and mortality in Europe. Soz
Praventivmed. 1989;34 Suppl 2:S3-83.
Siegel R, Ward E, Brawley O, Jemal A. Cancer
statistics, 2011: the impact of eliminating
socioeconomic and racial disparities on premature
cancer deaths. CA Cancer J Clin. 2011;61(4):212-36.
Shapiro D, Tareen B. Current and emerging treatments
in the management of castration-resistant prostate
cancer. Expert Rev Anticancer Ther. 2012;12(7):95164.
Thanigasalam R, Mancuso P, Tsao K, Rashid P.
Prostate-specific antigen velocity (PSAV): a practical
role for PSA? ANZ J Surg. 2009;79(10):703-6.
Taylor CD, Elson P, Trump DL. Importance of

Middle East J Cancer 2017; 8(1): 1-6

6.
7.
8.

9.

10.
11.

12.

13.

14.

15.
16.
17.
18.
19.

continued testicular suppression in hormone-refractory
prostate cancer. J Clin Oncol. 1993;11(11):2167-72.
Muthuramalingam SR, Patel K, Protheroe A.
Management of patients with hormone refractory
prostate cancer. Clin Oncol (R Coll Radiol). 2004;
16(8):505-16.
Di Lorenzo G, Ferro M, Buonerba C. Sipuleucel-T
(Provenge®) for castration-resistant prostate cancer.
BJU Int. 2012;110(2 Pt 2):E99-104.
Tannock IF, Osoba D, Stockler MR, Ernst DS, Neville
AJ, Moore MJ, et al. Chemotherapy with mitoxantrone
plus prednisone or prednisone alone for symptomatic
hormone-resistant prostate cancer: a Canadian
randomized trial with palliative end points. J Clin
Oncol. 1996;14(6):1756-64.
Ansari J, Hussain SA, Zarkar A, Tanguay JS, Bliss J,
Glaholm J. Docetaxel chemotherapy for metastatic
hormone refractory prostate cancer as first-line
palliative chemotherapy and subsequent re-treatment:
Birmingham experience. Oncol Rep. 2008;20(4):8916.
Tannock IF, de Wit R, Berry WR, Horti J, Pluzanska
A, Chi KN, et al. Docetaxel plus prednisone or
mitoxantrone plus prednisone for advanced prostate
cancer. N Engl J Med. 2004;351(15):1502-12.
Petrylak DP, Tangen CM, Hussain MH, Lara PN Jr,
Jones JA, Taplin ME, et al. Docetaxel and estramustine
compared with mitoxantrone and prednisone for
advanced refractory prostate cancer. N Engl J Med.
2004;351(15):1513-20.
Kellokumpu-Lehtinen PL, Harmenberg U, Joensuu
T, McDermott R, Hervonen P, Ginman C, et al. 2Weekly versus 3-weekly docetaxel to treat
castration-resistant advanced prostate cancer: a
randomised, phase 3 trial. Lancet Oncol. 2013;
14(2):117-24.
Grossman SA. Assessment of cancer pain: a continuous
challenge. Support Care Cancer. 1994;2(2):105-10.
Li S, Liu J, Zhang H, Tian M, Wang J, Zheng X.
Rhenium-188 HEDP to treat painful bone metastases.
Clin Nucl Med. 2001;26(11):919-22.
Turner SL, Gruenewald S, Spry N, Gebski V; Metastron
Users Group. Less pain does equal better quality of life
following strontium-89 therapy for metastatic prostate
cancer. Br J Cancer. 2001;84(3):297-302.
Sandblom G, Carlsson P, Sigsjö P, Varenhorst E. Pain
and health-related quality of life in a geographically
defined population of men with prostate cancer. Br J
Cancer. 2001;85(4):497-503.
Melzack R. The McGill Pain Questionnaire: major
properties and scoring methods. Pain. 1975;1(3):27799.
Beer TM, Bubalo JS. Effects of docetaxel on pain due
to metastatic androgen-independent prostate cancer.
Curr Urol Rep. 2002;3(3):232-8.
Bubley GJ, Carducci M, Dahut W, Dawson N, Daliani
5

Mina Tajvidi et al.

20.

21.

22.
23
24.

25.
26.

27.

28.
29.

6

D, Eisenberger M, et al. Eligibility and response
guidelines for phase II clinical trials in androgenindependent prostate cancer: recommendations from
the Prostate-Specific Antigen Working Group. J Clin
Oncol. 1999;17(11):3461-7.
Petrylak DP, Ankerst DP, Jiang CS, Tangen CM,
Hussain MH, Lara PN Jr, et al. Evaluation of prostatespecific antigen declines for surrogacy in patients
treated on SWOG 99-16. J Natl Cancer Inst.
2006;98(8):516-21.
Armstrong AJ, Garrett-Mayer E, Ou Yang YC,
Carducci MA, Tannock I, de Wit R, et al. Prostatespecific antigen and pain surrogacy analysis in
metastatic hormone-refractory prostate cancer. J Clin
Oncol. 2007;25(25):3965-70.
National Cancer Institute website [Internet]; c19992016; Common Terminology Criteria for Adverse
Events v3.0 (CTCAE); Available from:
https://ctep.cancer.gov/default.htm.
Da Silva FC, Da Silva FC, Bono A, Brausi M, Whelan
P, Queimadelos A, et al. Phase III intermittent MAB
vs continuous MAB. J Clin Oncol. 2006;24(18S):4513.
Irani J, Celhay O, Hubert J, Bladou F, Ragni E, Trape
G, et al. Continuous versus six months a year maximal
androgen blockade in the management of prostate
cancer: a randomised study. Eur Urol. 2008;54(2):38291.
Beer TM, Garzotto M, Henner WD, Eilers KM,
Wersinger EM. Multiple cycles of intermittent
chemotherapy in metastatic androgen-independent
prostate cancer. Br J Cancer. 2004;91(8):1425-7.
Beer TM, Ryan CW, Venner PM, Petrylak DP, Chatta
GS, Ruether JD, et al. Intermittent chemotherapy in
patients with metastatic androgen-independent prostate
cancer: results from ASCENT, a double-blinded,
randomized comparison of high-dose calcitriol plus
docetaxel with placebo plus docetaxel. Cancer.
2008;112(2):326-30.
RRosenberg JE, Weinberg VK, Kelly WK, Michaelson
D, Hussain MH, Wilding G, et al. Activity of secondline chemotherapy in docetaxel-refractory
hormone-refractory prostate cancer patients:
randomized phase 2 study of ixabepilone or
mitoxantrone and prednisone. Cancer. 2007;
110(3):556-63.
Beer TM, Pierce WC, Lowe BA, Henner WD. Phase
II study of weekly docetaxel in symptomatic androgenindependent prostate cancer. Ann Oncol. 2001;
12(9):1273-9.
Kornblith AB, Herndon JE 2nd, Zuckerman E, Godley
PA, Savarese D, Vogelzang NJ, et al. The impact of
docetaxel, estramustine, and low dose hydrocortisone
on the quality of life of men with hormone refractory
prostate cancer and their partners: a feasibility study.
Ann Oncol. 2001;12(5):633-41.

Middle East J Cancer 2017; 8(1): 1-6

