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ORAL ESTRAMUSTINE PHOSPHATE AND ORAL
ETOPOSIDE FOR THE TREATMENT OF
HORMONE-REFRACTORY PROSTATE CANCER

Kousaku Numata, Noriyoshi Miura, Koji Azuma, Takashi KarasHiva,
Kotaro Kasanara, Hironori Nakarsuzi, Katsuyoshi Hasaine and Yoshiteru Sumrvoshr
The Department of Urology, Shikoku Cancer Center

A total of 42 patients with hormone-refractory prostate cancer received E-E therapy. Oral
estramustine phosphate (EMP) was administered twice daily for a total daily dose of 560 mg every day
and oral etoposide (E-E therapy, 50 mg/body/day) was given on days 1-21 and stopped on days 22-35.
Treatment was continued until the disease progression was confirmed radiographically or PSA had
increased from base line of at least 25%. The median follow-up period after E-E therapy was 77.4
months (range: 12.5 to 122.3). Nineteen patients (43%) achieved a PSA decrease of 50% or greater.
The median survival time of the patients who had a decrease of 50% or greater in the PSA value (PSA
responder) was 29.3 months and the patients who did not (PSA non-responder) was 14.1 months
(p=0.01). There were no significant differences between PSA responders and non-responders when
taking into account variables. Excluding those patients with only PSA elevation, the survival time was
14.9 months with no significant difference between PSA responders and non-responders. The
toxicities (grade 3 or more) were identified as anemia, leukocytopenia thrombocytopenia,
cardiovascular events, and gastrointestinal and hepatic disorders, which occurred in 0, 5, 2, 2, 14, and
2% of the patients, respectively.

E-E therapy was considered to be an active oral regimen and well-tolerated for outpatients with

hormone-refractory prostate cancer in Japanese patients.

(Hinyokika Kiyo 53 : 99-104, 2007)
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INTRODUCTION

The widespread approach of measuring prostate
specific antigen (PSA) has increased the detection of
prostate cancer. It is estimated that 232,090 men in the
United States are diagnosed with prostate cancer and
30,350 deaths occur in 2005. It is the second largest
cause of cancer death in males”. In Japan, it is
estimated that annually 15,814 men are diagnosed with
prostate cancer and that 7,514 deaths occur in 2004. It
is the eighth largest cause of cancer death in males?.
The levels of mortality and morbidity attributed to
prostate cancer are increasing in Japan. For patients
with metastatic lesions, androgen deprivation therapy
(ADT) is the primary therapeutic approach for
advanced prostate cancer. The initial response rate to
ADT is 80 to 90%, but nearly all men develop
progressive disease after 18 to 24 months. The median
survival of men with hormone-refractory prostate cancer
(HRPC) is approximately 12 months”. Once the
disease becomes hormone-refractory it is very difficult to
cure using other treatment modalities.

Estramustine phosphate (EMP) is a stable conjugate
of estradiol and nitrogen mustard that possesses anti-
mitotic properties and causes disruption of microtubule
organization. EMP 1is a representative agent for
patients with HRPC in Japan and its response rate as a
single agent was reported as 30% in a phase IT study™”.

Several other clinical trials were reported using a
combination of EMP and various cytotoxic agents® ®.

Pienta et al. previously reported on efficacy using a
combination of EMP and oral etoposide (VP-16) for
patients with HRPC?. In the study, the response rate
for measurable disease was 50% and PSA response (PSA
decrease by at least 50%) rate was 50%.

We previously reported on a short follow-up result
using a combination of EMP and oral VP-16 (E-E
therapy) in 20 Japanese patients'” . Ten of the 20
patients showed a decrease of 50% or greater in the PSA
value from initially elevated PSA levels after therapy.
The median progression-free duration and 2-year cause-
specific survival rate of these 10 patients were 208 days
(range 71 -693 days) and 67.5%, respectively. The
purpose of our current study is to evaluate the
longitudinal results of E-E therapy in Japanese patients.

METHODS

Between February 1995 and April 2004, 42 patients
with HRPC were enrolled in this study at the Shikoku
Cancer Center. All patients were histologically
confirmed as having prostatic adenocarcinoma. To be
eligible for this study, three consecutive occurrences of
PSA elevation during hormone deprivation therapy and
anti-androgen withdrawal therapy were confirmed for all
patients. Table 1 shows patient characteristics. The
median age at E-E therapy was 71 (range: 56 to 85)
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Table 1. Patient characteristics

No. of cases (n) 42

Age (yrs) 71 (56-85)

Initial PSA (ng/ml) 139.5 (3.1-5,440)

Initial stage (n) B 2
C 8
Dl 7
D2 25

Pretreatment PSA (ng/ml) 10.9 (0.2-1,110)

Initial therapy (n) Prostatectomy 9

Radiation 2
Hormone 31
PSADT (month) 2.0 (0.4-15.8)

(From hormone-relapse to pretreatment)
18.1 (3.3-66.3)

(From initial therapy to pretreatment)

Duration (month)

Pretreatment measurable disease (n) Lymph node 5

liver 2
Osseous disease (n) 25
PSA elevation only (n) 14
Prior chemotherapy (n) 13

years. The median pretreatment PSA was 10.9 (range :
0.2 to 1,110) ng/ml.  Eight patients underwent surgical
or medical castration only and 34 patients underwent
castration in combination with androgen blockade
(CAB). Thirteen patients received cytotoxic chemo-
therapy which was mainly ifosfamide. Two patients
received docetaxel-prednisolone after becoming E-E
refractory. Measurable soft tissue disease confirmed 7
lesions including 5 nodal and 2 liver metastases.
Twenty-five patients had osseous disease. Fourteen
patients had only PSA elevation. The IMx PSA assay
system (Abbott, Japan) was used to determine serum
PSA values until 1997 and then Architect assay system
(Abbott, Japan) were used. PSA measurements were at
least 4 weeks apart. Informed consent was obtained
from all patients before entry into this study.
Treatment schedule

(probability)

1

i P<0.001

The treatment was administered In an outpatient
setting. EMP was administered twice daily for a total
daily dose of 560 mg. Oral etoposide (50 mg/body/
day) was given on days 1-21 and stopped on days 22-35.
An Hpy -blocker was administered prophylactically to
alleviate nausca/vomiting. The treatment cycle was
repeated and continued until evidence of disease progres-
sion (PD) or unacceptable toxicities were observed.
Response and toxicity criteria

The PSA response was defined as a reduction from
baseline by at least 50% that was maintained for 4
weeks.  Patient with this response were defined as PSA
responders. PSA non-responders were defined as not
achieving the response criterion. The PSA progression
was defined as an increase from baseline of at least 25%.
The measurable soft tissue disease was evaluated
according to the guideline contained in the “General
Rules for Clinical and Pathological Studies on Prostate
Cancer (3rd edition)” 'V, Toxicities were graded using
the “National Cancer Institute-Common toxicity criteria
(NCI-CTC) version 2".

Statistical methods

The chi-squared test was used to compare the charac-
teristics between PSA responders and non-responders.
A P-value <0.05 was considered significant. Kaplan-
Meier methods were used for estimation of the survival
curve. Survival between PSA responders and non-
responders was compared using the log-rank test. A P-
value <0.05 was considered significant. The PSA
doubling time (PSADT) was calculated from the slope
(0.693 divided by the slope) of the regression line
between hormone-relapse and pretreatment.

RESULTS

The median follow-up time was 77.4 (range: 12.5 to
122.3) months. The median treatment course was 6
(range: 1 to 30) courses. During follow-up, 6 patients
were alive and 36 patients died. Of the 36 dead
patients, 33 died of prostate cancer. The other three
patients died of malignant lymphoma, pneumonia and

— responder

MTTP 13.0 months

== non-responder

MTTP  3.2months

MTTP: median time to PSA progression

2 36 (month)

Fig. 1. The time to PSA progression based on response.
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(probability)

1 1

P=0.01

responder
MST 29.3 months
2yr-survival rate  57.9%
—-+= non-responder
MST 14.1 months

2yr-survival rate  24.2%

0 12 24

MST: median survival time

36 48 go (month)

Fig. 2. The overall survival curve based on response.

unknown causes, which were not associated with
prostate cancer or its treatment. Of the 42 patients, 19
patients (43%) were PSA responders. TIig. 1 shows the
time to PSA progression based on PSA response. The
median time to PSA progression was 13.0 months in
responders, while 3.2 months in responders. The
difference was significant (p <0.001). In the measur-
able soft tissue disease, 2 patients had complete
remission (CR) and 3 patients had no change (NC) for
the 5 lymph node diseases. Of the 2 liver disease
patients, 1 patient had NC and 1 had PD. Variables
were compared between 19 responders and 23 non-
responders and included age at treatment, PSA level at
diagnosis, pretreatment PSA level, interval from initial
therapy to E-E therapy, PSADT, clinical stage at
diagnosis and whether prior chemotherapy was adminis-
tered or not. There were no significant differences in the
variables.

The 2-year overall survival rate was 39.5% and the
median survival time was 20.5 months for all patients.
Fig. 2 shows the overall survival according to PSA
response. The 2-year survival rate of PSA responders
and non-responders was 57.9 and 24.2% and the median
survival time was 29.3 and 14.1 months, respectively.
The difference was significant (p=0.01).

Table 2. Toxicities

NCI-CTC grade 0 1 2 3 4 G3/4
Blood
Hemoglobin 25 10 7 0 0 0
Leukocytes 39 01 1 1 5%
Platelets 40 01 0 2%
Cardiovascular 34 521 0 2%
Gynecomastia 25 17 0 0 — 0
i(t}ierllsgt)orointestinal (nausea/vom- 4 13 9 6 0 14%
Hepatic disorder 40 101 0 2%

Hematological and non-hematological toxicities are
shown in Table 2. The toxicities (grade 3 or more)
were evaluated as anemia, leukocytopenia, thrombo-
cytopenia, cardiovascular events, and gastrointestinal
and hepatic disorders, which occurred in 0, 5, 2, 2, 14,
and 2% of patients, respectively. Five patients stopped
treatment due to toxicities. Of the 5 patients, 4 patients
had severe gastrointestinal toxicity and 1 patient had
cardiovascular toxicity (deep venous thrombosis).

DISCUSSION

Estramustine phosphate (EMP), a nor-nitrogen mus-
tard carbamate derivative of estradiol-178-phosphate,
binds to microtubule organization in vitro'? and has
been used as a chemohormonal agent for patients with
hormone-refractory prostate cancer. Iversen et al.
reported that, in a randomized double-blind multi-
center trial in which patients with HRPC were treated
with either EMP or a placebo, EMP was not superior to
the placebo in terms of subjective progression or overall
Etoposide is a podophyllotoxin derivative
that is known to inhibit topoisomerase II at the nuclear

survival'?.

matrix level'. Hussan et al. reported that alone, it
demonstrates little activity in the treatment of HRPC'®,

In preclinical studies using both human-derived cells
and Dunning rat prostate adenocarcinoma cells, Pienta
et al. demonstrated significant growth inhibition by these
two agents in combination despite poor activity as single
agents'®.  In 1994, Pienta et al. initially reported on E-
E therapy”. EMP at 15 mg/kg/day and VP-16 at 50
mg/m?*/day were administered to 42 patients orally in
divided doses for 21 of 28 days. This study showed a
50% PSA decrease in 54% of patients. This regimen
had a 50% response rate in 18 patients with soft tissue
disease. Toxicities, however, were significant: 31% of
patients had significant nausea from EMP and 10% quit
the study within 2 weeks of registration secondary to
grade 3 nauseca and vomiting. The median survival time
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was 44 weeks.  Then, in a 1997 report, they changed the
EMP dose'”. EMP 10 mg/kg/day and VP-16 50
mg/m?/day were administered to 62 patients orally in
divided doses for 21 of 28 days. This study had a 50%
PSA decrease in 39% of patients. This regimen had a
53% response rate in 15 patients with soft tissue disease.
Toxicities decreased slightly and only 5% quit the study
within 4 weeks of registration secondary to grade 3
nausea and vomiting. The median survival time was 56
weeks.

Dimopoulos et al. reported on a 56-patient series of E-
E therapy for HRPC'®).  EMP 140 mg three times a day
and VP-16 50 mg/m?/day were administered for 21 of 28
days. Fifty-eight percent had PSA response and 45% of
33 patients with measurable soft tissue disease had an
objective response. Twenty-two percent had grade 3 or
4 neutropenia and 11% had grade 3 or 4 thrombo-
cytopenia. Grade 3 or 4 nausea/vomiting occurred in
8%. Grade | or 2 edema occurred in 40% of patients.
The median survival time was 13 months. These
results (efficacy and toxicities) were similar to Pienta’s
results.

Our results showed that the PSA response rate was
43% and the response rate in the measurable soft tissue
disease was 29%. Although our regimen was a little
different from other reports, the efficacy of E-E therapy
was almost equal in Japanese patients to that seen in
other races. In hematological toxicities, leukocytopenia
occurred in only 3 patients (7%) and thrombocytopenia
occurred in only 2 patients (5%). In non-hemato-
logical toxicities, nausea/vomiting occurred in 28 pa-
tients (67%) and 6 patients had grade 3. Cardio-
vascular events occurred in 8 patients (19%) and 1
patient had deep venous thrombosis requiring treatment
with warfarin. Hematological toxicities were low com-
pared to other reports. The reason was a low VP-16
dose. In our study, the VP-16 dose was 50 mg/body/
day and the other study it was 50 mg/m?/day.
Although our regimen involved the administration of

(probability)

_ -

EMP 560 mg every day, the patients were administered
a prophylactic Ho-blocker and with the exception of 4
patients, all others were able to continue E-E therapy.
The median survival time was 20.5 months and in
responders 29.3 months. The survival time was very
long compared to other reports. The reason was that
our study included 14 cases with only PSA elevation.
In other reports, all patients had osseous or measurable
soft tissue disease™'”'®.  Excluding patients with only
PSA elevation, the survival time was 14.9 months and
there was no significant difference between responders
and non-responders (Iig. 3).

Chemotherapy for HRPC was previously considered
ineffective for improving survival time. The median
survival time did not exceed 12 months. However,
newer regimens, particularly those that include
docetaxel are associated with higher rates both of
objective and PSA response and improved quality of life
(QOL). It is important to note that the median
survival time approaches 2 years'™*”.  Docetaxel binds
to tubulin subunits and inhibits the disassembly of
microtubules, which normally occurs during cell cycle
progression, inactivating the antiapoptotic protein bcl-2
by phosphorylation and promoting apoptosis®". The
PSA response rate was 35-50% and the response rate in
measurable soft tissue disease was 12-17%'%).
Severe toxicities were rare but neutropenia did occur.
Grade 3 or 4 neutropenia occurred in 16.1-33% of
patients'®??. This regimen was approved by the Food
and Drug Administration (FDA) and may become
widely used as a first selection for HRPC in Japan.

In conclusion, the effectiveness of E-E therapy in
Japanese patients was similar to that seen in other races
in terms of tumor response. Toxicity was tolerable.
Gastrointestinal symptoms were the most important
complications and controlled using an Hy-blocker. In
the future, docetaxel will become the main treatment for
HRPC. We recommend E-E therapy as a second-line
chemotherapy or as a first-line chemotherapy for the

—— responder

MST 22.0 months

2yr-survival rate  36.4%

== non—responder

MST 13.1months

2yr-survival rate  17.6%

T T
0 12

MST: median survival time

36 48 (month)

Fig. 3. The overall survival curve based on response
without the patients with only PSA elevation.
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docetaxel-intolerant patients.
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