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Purpose: The objective was to determine predictive factors for premature discontinua-
tion of docetaxel-based systemic chemotherapy in men with castration-resistant pros-
tate cancer (CRPC).

Materials and Methods: We retrospectively reviewed the medical records of men who
were treated with docetaxel-based systemic chemotherapy for CRPC in a single in-
stitution between May 2005 and April 2010. After being screened, 30 patients fit the
eligibility criteria for inclusion in this study. Group 1 included 12 patients who were
treated with five or fewer cycles of docetaxel chemotherapy for CRPC, and group 2 in-
cluded 18 patients who were treated with six or more cycles of docetaxel chemotherapy
for CRPC. The treatment consisted of 5 mg prednisolone twice daily and 75 mg/m® doce-
taxel once every 3 weeks.

Results: The median age was 72 years, and the median Eastern Cooperative Oncology
Group (ECOGQG) performance status was 0. The median baseline prostate-specific anti-
gen (PSA) level was 33.8 ng/mL. The median cycle of docetaxel-based chemotherapy
was 5.8. Of 30 patients, 13 patients (48.2%) had a decline in PSA of >50% from baseline;
3 of 22 patients (13.6%) with measurable disease had achieved partial response on
imaging. No differences in age, ECOG performance status, hemoglobin, serum crea-
tinine, or PSA response were observed between the two groups. Body mass index was
significantly lower (p=0.034) in group 1 (21.8 kg/m?) than in group 2 (23.6 kg/m®). Group
1 included more patients with prior systemic chemotherapy (p=0.039), and group 1 had
a shorter overall survival rate (p=0.039).
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INTRODUCTION

In Korea, prostate cancer was the fifth most common cancer
in men in 2008 (6,471 new cases) [1]. Metastatic prostate
cancer is initially treated with androgen deprivation ther-
apy, which produces a rapid decrease in bone pain and a de-
crease in prostate-specific antigen (PSA). However, most
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cases of prostate cancer progress to castration-resistant
prostate cancer (CRPC) within a median of 18 to 24 months
after castration [2]. Men with CRPC may experience symp-
tomatic progression, which results in weight loss, fatigue,
or pain from bone metastases, all of which can negatively
affect quality of life. Two landmark trials (TAX327 and
Southwest Oncology Group 9916) showed superior survival
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and pain palliation with the use of docetaxel-based regi-
mens compared with mitoxantrone plus prednisolone [3,4].

The prognostic nomograms developed by several inves-
tigators use clinical information to predict overall survival
in men with CRPC [5-7]. Of the prognostic factors, con-
tinuation of docetaxel and prednisolone is significantly asso-
ciated with overall survival beyond progression. Several
postchemotherapy factors were highly associated with post-
progression survival in a multivariate analysis: the number
of progression factors (including PSA, pain, or radiologic pro-
gression) and the number of cycles of docetaxel chemo-
therapy [8,9]. An increased duration of taxane chemotherapy
improved locoregional control in patients with node-positive
breast cancer [10]. In addition, molecularly targeted thera-
pies with cytostatic properties and documented tolerability
have the potential to be effective as maintenance therapy to
maintain tumor regression after an initial response to che-
motherapy in nonsmall cell lung cancer [11]. However, many
patients with CRPC did not complete protocol docetax-
el-based systemic chemotherapy because of drug-related ad-
verse events or disease progression. The predictive factors
for completing protocol docetaxel-based systemic chemo-
therapy in men with CRPC are poorly characterized.
Therefore, we conducted a study to determine the predictive
factors for premature discontinuation of docetaxel-based
chemotherapy in Korean men with CRPC.

MATERIALS AND METHODS

1. Patients

Between May 2005 and April 2010, 36 patients with CRPC
were treated with docetaxel-based systemic chemotherapy
at our institution. The patients’ medical records were retro-
spectively reviewed to determine the predictive factors for
premature discontinuation of docetaxel-based systemic
chemotherapy in men with CRPC. Prostate adenocar-
cinoma was diagnosed in all patients by transrectal ultra-
sonography-guided prostate biopsy or transurethral re-
section of the prostate. All patients received combined an-
drogen blockade, such as luteinizing hormone-releasing
hormone agonist plus bicalutamide. CRPC was defined as
three consecutive increases in PSA above the nadir with a
castration level of serum testosterone, continued increase
of PSA after antiandrogen withdrawal, or the existence of
clear clinical or radiologic evidence of progression. The
Eastern Cooperative Oncology Group performance status
was 0 to 2. The mean number of docetaxel chemotherapy
cycles was 5.8. Therefore, patients were divided into two
groups: the first group consisted of patients who received
less than six cycles of docetaxel-based systemic chemo-
therapy, whereas the second group consisted of patients
who received six or more cycles of docetaxel-based systemic
chemotherapy. This retrospective study was approved by
the institutional review board.

2. Treatment protocol
The pretreatment evaluation included a complete medical
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history, a physical examination, a complete blood cell
count, serum chemistry tests, a serum PSA measurement,
a chest X-ray, computed tomography of the abdomen and
pelvis, and a bone scan. Patients received 75 mg/m” of doce-
taxel every 3 weeks and 5 mg of prednisolone twice daily.
A physical examination, complete blood cell count, serum
PSA measurement, and serum chemistry tests were per-
formed every 3 weeks. Radiologic evaluations were per-
formed every three cycles. Docetaxel-based systemic che-
motherapy was continued until disease progression, un-
acceptable drug-related toxicities, or clinically significant
concomitant disease.

3. Efficacy and safety evaluation

All patients were evaluated for PSA response, measurable
disease response, time to PSA progression, and overall
survival. PSA response was evaluated according to the
guidelines of the PSA working group [12]. PSA response
was defined as a reduction from baseline of at least 50%.
PSA progression was defined as an increase from baseline.
Stable disease was defined as a decrease in PSA that did
not reach PSA response criteria. Objective response was
evaluated according to the Response Evaluation Criteria
of Solid Tumors (RECIST) [13]. The start time of time to
progression was the day on which treatment was initiated.
Overall survival was defined as the time between the first
docetaxel administration and death.

Adverse events were classified according to the Common
Toxicity Criteria of the National Cancer Institute (version
2.0). If grade 3 or 4 hematologic or nonhematologic toxicity
was observed during treatment, the docetaxel dose was ad-
justed to 75% of the original dose.

4, Statistical analysis

The clinico-pathological data were compared between the
two groups. The Mann-Whitney U test was used for con-
tinuous parameters, and Fisher’s exact test was used for
categorical parameters to compare responses between
groups. The time to progression and the overall survival
curve were calculated by using the Kaplan-Meier method
with the log-rank test. The results were considered sig-
nificant at a p-value of <0.05. All statistical analyses were
performed using the SPSS ver. 13.0 (SPSS Inc., Chicago,
IL, USA).

RESULTS

A total of 30 patients were included in this study; the me-
dian age was 72 years, and the median performance status
was 0. Six patients were excluded in this study because of
incomplete clinic-pathological data and follow-up loss. The
median pretreatment PSA level in the patients was 33.8
ng/mL, and the median Gleason score was 8. Twenty-two
patients were chemo-naive, whereas the other eight pa-
tients were previously treated with chemotherapy. Prior
chemotherapy regimens included mitoxantrone (six pa-
tients), estramustine (two patients), and paclitaxel plus
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TABLE 1. Baseline clinical and laboratory variables according to groups
Variable <6 Cycles (n=12) >6 Cycles (n=18) Total (n=30) p-value

Age (y)* 73 (58-85) 72 (57-80) 72 (57-85) 0.240
Body mass index (kg/m?)® 21.8+2.1 23.6+2.4 22.9+2.5 0.034
PSA doubling time” 0.547

Less than 3 mo 6 (50) 10 (55.6) 16 (53.3)

3 mo or over 6 (50) 8(44.4) 14 (46.7)
Performance status” 0.112

0 7 13 20

1 4 4 8

2 1 1 2
Baseline PSA? 28.3 (5.4-181.0) 48.9 (2.2-1,498.0) 33.8(2.2-1,498.0) 0.273
Cr® 1.2 (0.5-2.6) 1.0 (0.6-1.8) 1.1 (0.5-2.6) 0.232
Haemoglobin® 11.8 (8.0-12.9) 12.1 (7.3-14.7) 12.0 (7.3-14.7) 0.293
Gleason score® 8 (6-10) 8(6-9) 8 (6-10) 0.528
Symptoms at chemotherapy® 7 (58.3) 6 (33.3) 13 (43.3) 0.176
Prior EBRT® 2(16.7) 1(5.6) 3 0.320
Prior chemotherapy 0.039

None” 6 (50) 16 (89.0) 22 (73.3)

Mitoxantrone 4 (33.4) 1(5.5) 5(16.7)

Estramustine 1(8.3) 1(5.5) 2(6.7)

Paclitaxel+etoposide 1(8.3) 0 (0) 1(3.3)
No. of cycle 3(1-5) 8 (6-15) 7(1-15)
PFS* 3.5(0-12) 9 (0-22) 6.5 (0-22) 0.087
Overall survival® 6 (2-29) 13 (9-30) 12 (2-30) 0.039

Values are presented as median (range), mean+standard deviation, or number (%).
PSA, prostate-specific antigen; Cr, serum creatinine; EBRT, external beam radiation therapy; PFS, progression free survival.

2 Mann-Whitney U test. " Fisher’s exact test.

TABLE 2. Serum PSA response to docetaxel chemotherapy

TABLE 3. Serum PSA response to docetaxel chemotherapy

<6 Cycles =6 Cycles Total

<6 Cycles =6 Cycles Total

PSA response (1=9) (0=18) (0=27) p-value PSA response (0=3) (n=19) (0=22) p-value
Partial response 1(11.1) 12 (66.7) 13(48.1) 0.013 Partial response 0(0) 3(15.8) 3(13.6) 0.629
(decline >=50%) Stable disease 1(33.3) 13(68.4) 14(63.6) 0.527
Stable disease 4 (44.4) 3(16.7 7259 0.175 Progression 2 (66.7) 3(15.8) 5(22.8) 0.117
(0<decline <50%)
Progression 4(444) 30167 7(25.9) 0.175 Values are presented as number (%).

Values are presented as number (%).
PSA, prostate-specific antigen.
“:Fisher’s exact test.

etoposide (one patient). Three patients received external
beam radiation therapy prior to docetaxel-based systemic
chemotherapy (Table 1). The mean number of docetaxel
chemotherapy cycles was 5.8. The docetaxel dose was ad-
justed to 75% of the original dose in five patients because
of hematologic toxicities. Disease progression was the most
common reason for discontinuation of chemotherapy (23 of
30 patients), followed by treatment-related toxicity de-
termined by a physician (4 patients), and treatment refusal
for toxicity (3 patients). Statistically significant differ-
ences in body mass index (BMI), prior systemic chemo-
therapy, and overall survival were noted. Men who con-
tinued six cycles of docetaxel chemotherapy had a low rate

®Fisher’s exact test.

of prior systemic chemotherapy and a higher BMI.

Twenty-seven patients were assessable for PSA re-
sponse, and 13 patients (48.2%) showed a confirmed partial
PSA response. The PSA response rate was higher (p=0.013)
in group 2 (11.1%) than in group 1 (66.7%) (Table 2).
Twenty-two patients had measurable disease according to
RECIST. Overall, 3 patients (13.6%) showed a partial re-
sponse, and 14 patients (63.6%) showed stable disease ac-
cording to RECIST. The measurable disease response
rates did not differ between the two groups (0% compared
with 15.8%, p=0.629) (Table 3).

Median progression-free survival was 6.5 months
(range, 0 to 22 months), and median overall survival was
12 months (range, 2 to 30 months). The median time to PSA
progression did not differ between the two groups. The me-
dian overall survival times were 6 months (range, 2 to 29
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FIG. 1. Progression-free survival (A) and overall survival (B) according to the completion of docetaxel-based systemic chemotherapy.

PSA, prostate-specific antigen.

months) for men who did not complete six cycles of docetax-
el chemotherapy and 13 months (range, 9 to 30 months) for
men who completed six cycles of docetaxel chemotherapy
(p=0.039) (Fig. 1). Five patients experienced grade 3 or
higher neutropenia.

DISCUSSION

In this retrospective analysis of single-institution data
from Korea, we observed that men with prolonged docetax-
el-based systemic chemotherapy have longer survival
times than do men with discontinuation-protocol docetax-
el-based systemic chemotherapy (13 compared with 6
months). Furthermore, men with prior systemic chemo-
therapy and a lower BMI (21.8 compared with 23.6 kg/m?)
tend to stop protocol docetaxel-based systemic chemo-
therapy.

The US Food and Drug Administration (FDA) approved
docetaxel for first-line chemotherapy with progressive
CRPC based on two trials that demonstrated an improve-
ment in overall survival [3,4]. Although docetaxel plus pre-
dnisone extended survival compared with mitoxantrone,
the overall benefit was modest; most patients experienced
disease progression within 7 months. The TROPIC trial,
a phase 3 trial that compared cabazitaxel and prednisone
with mitoxantrone plus prednisone for patients with CRPC
who had progressed after first-line docetaxel, led to FDA
approval of cabazitaxel as postdocetaxel therapy for CRPC
in 2010 [14]. With the development of multiple novel agents
in current development in this second-line setting, there
is a renewed interest in understanding and characterizing
the prognostic factors for survival. Several prognostic
nomograms exist for men with metastatic CRPC who are
undergoing systemic docetaxel-based systemic chemo-
therapy [5-8]. The multivariate model designed by
Armstrong et al. [5] is based on a single trial (TAX 327) con-
ducted in men who received the current systemic standard
of care. The prognostic factors included liver metastasis,

Korean J Urol 2013;54:157-162

the number of metastasis sites, pain, performance status,
PSA doubling time, PSA, tumor grade, alkaline phospha-
tase, and serum hemoglobin level. Halabi et al. [15] inves-
tigated the predictive factors of overall survival in men
with metastatic CRPC by analyzing nine Cancer and
Leukemia Group B trials. The predictive factors of overall
survival include any progression at 3 months, age, per-
formance status, BMI, Gleason score, serum hemoglobin,
race, prior radiotherapy, serum alkaline phosphatase,
PSA, and lactase dehydrogenase. Armstrong et al. [8] eval-
uated predictors of overall survival following progression
after systemic chemotherapy in men with CRPC in their
TAX327 trial. They found that several prechemotherapy
factors remained highly associated with postprogression
survival: significant baseline pain, Karnofsky perform-
ance status, alkaline phosphatase, number of sites of meta-
static disease, liver metastases, hemoglobin, and time
since diagnosis. They also found that several post-
chemotherapy factors were highly associated with post-
progression survival in a multivariate analysis: number of
progression factors (PSA, pain, or radiologic progression),
whether progression occurred during first-line chemo-
therapy administration, and the number of cycles of
chemotherapy. In this study, lower BMIs and prior chemo-
therapy were predictive factors for premature discontinua-
tion of docetaxel-based systemic chemotherapy in men.
Pond et al. [9] suggested that an increased duration of doce-
taxel improved survival, until 10 cycles, in their sub-analy-
sis of TAX 327. An increased duration of taxane chemo-
therapy also improved locoregional control in patients with
node-positive breast cancer [10].

Although the continuation of systemic chemotherapy is
associated with overall survival in men with CRPC, the
predictive factors for premature discontinuation of doce-
taxel-based systemic chemotherapy are not well under-
stood. In this study, men with prior systemic chemotherapy
and a lower BMI tended to discontinue docetaxel chemo-
therapy. The correlation between BMI and outcomes for
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patients with prostate cancer is both complex and not well
understood. Several studies have shown that obesity in-
creases the prostate cancer recurrence rate and disease
progression in men with prostate cancer [16-20]. Su et al.
[16] observed a positive association between obesity and
aggressive prostate cancer in white Americans (odds ratio,
1.42). In a study of 3,169 men who underwent radical pros-
tatectomy, Amling et al. [17] reported that an elevated BMI
was associated with a greater frequency of adverse patho-
logical outcomes. Freedland et al. [18] used the SEARCH
database to assess the correlation between obesity and
time to biochemical progression in 1,106 men who under-
went radical prostatectomy. On multivariate analysis, the
hazard ratio for biochemical progression was 2.09 for pa-
tients with a BMI indicating moderate to severe obesity
compared with men who had a normal BMI. Moreover,
Strom et al. [19] observed a similar correlation between
obesity and biochemical failure and clinical disease pro-
gression in 939 men treated with external beam radiation.
In a Korean study, BMI was closely correlated with failure
from hormone treatment after androgen deprivation ther-
apy, and BMI was also correlated with biochemical failures
after radical prostatectomy [20]. In contrast with these
studies, Halabi et al. [21] observed that obesity appears to
have a protective effect against overall mortality and pros-
tate cancer—specific mortality in patients with CRPC. They
hypothesized that, in a population of men with advanced
prostate cancer, a lower BMI may reflect cancer cachexia
and may serve as a surrogate of more aggressive disease,
leading to more rapid disease progression or less effective
treatment. Alternatively, obese men may have higher pro-
tein and calorie reserves, which allows them to withstand
the cachexia-producing effects of advancing CRPC. In this
study, men with lower BMIs completed shorter cycles of do-
cetaxel chemotherapy. Men with prior systemic chemo-
therapy may have lower BMIs because of the adverse ef-
fects of systemic chemotherapy. Alternatively, men with
lower BMIs may have more advanced disease and cachexia
states; therefore, the adverse events of docetaxel may occur
easily. This result suggests that a lower BMI is associated
with discontinuation of docetaxel chemotherapy in men
with CRPC. These results contrast with data reported for
men with localized, hormone-sensitive disease, in whom
obesity is an adverse risk factor for a variety of clinical
outcomes.

This study had several limitations. First, this study was
retrospective in nature. Second, the cohort was very small
and heterogeneous and consisted of both chemo-naive and
secondary-chemotherapy patients. Because the cohort
was very small, we were unable to perform a multivariate
analysis to determine predictive factors for premature dis-
continuation of docetaxel-based systemic chemotherapy.
Third, overall median survival was lower despite the good
performance status of the patients, which may have re-
sulted from the median Gleason score of 8, which is higher
than that in most series. Despite these limitations, men
with a lower BMI and prior chemotherapy have greater dis-
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ease progression and therefore tend to discontinue doce-
taxel-based systemic chemotherapy. However, a well-de-
signed large cohort study is needed to confirm these results.

CONCLUSIONS

The results of our study show that prior systemic chemo-
therapy and a lower BMI are associated with premature
discontinuation of docetaxel-based systemic chemo-
therapy in patients with CRPC. Continuation of docetax-
el-based chemotherapy is associated with longer overall
survival in patients with CRPC. However, a large cohort
prospective study is needed to confirm these results.
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