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Purpose
Sipuleucel-T (APC8015) is an investigational immunotherapy product designed to stimulate T-cell

immunity against prostatic acid phosphatase. A phase Il study was undertaken to evaluate the
safety and efficacy of sipuleucel-T in a placebo-controlled study.

Patients and Methods

A total of 127 patients with asymptomatic metastatic hormone refractory prostate cancer (HRPC)
were randomly assigned in a 2:1 ratio to receive three infusions of sipuleucel-T (n = 82) or placebo
(n = 45) every 2 weeks. On disease progression, placebo patients could receive APC8015F, a
product made with frozen leukapheresis cells.

Results
Of the 127 patients, 115 patients had progressive disease at the time of data analysis, and all

patients were followed for survival for 36 months. The median for time to disease progression
(TTP) for sipuleucel-T was 11.7 weeks compared with 10.0 weeks for placebo (P = .052, log-rank;
hazard ratio [HRI, 1.45; 95%Cl, 0.99 to 2.11). Median survival was 25.9 months for sipuleucel-T
and 21.4 months for placebo (P = .01, log-rank; HR, 1.70; 95%CI, 1.13 to 2.56). Treatment
remained a strong independent predictor of overall survival after adjusting for prognostic factors
using a Cox multivariable regression model (P = .002, Wald test; HR, 2.12; 95%Cl, 1.31 to 3.44).
The median ratio of T-cell stimulation at 8 weeks to pretreatment was eight-fold higher in
sipuleucel-T-treated patients (16.9 v 1.99; P < .001). Sipuleucel-T therapy was well tolerated.

Conclusion

While the improvement in the primary end point TTP did not achieve statistical significance, this
study suggests that sipuleucel-T may provide a survival advantage to asymptomatic HRPC
patients. Supportive studies are underway.

J Clin Oncol 24:3089-3094. © 2006 by American Society of Clinical Oncology

mately 19 months,>* and not all patients are candidates
for chemotherapy. Novel agents and approaches are

Prostate cancer is the most common malignancy in
men, accounting for approximately 30,350 deaths in
the United States in 2005." Approximately 15% of
men with prostate cancer present with metastatic
disease, and 20% to 30% of men with localized dis-
ease treated with definitive local therapy subse-
quently develop metastatic disease. While the vast
majority of patients with metastatic disease demon-
strate a transient response to androgen deprivation,
eventually all patients develop hormone refractory
prostate cancer (HRPC) and virtually all prostate
cancer deaths are due to the development of meta-
static HRPC.> While docetaxel-based chemotherapy
regimens have shown a modest survival advantage in
HRPC patients, median survival remains approxi-

needed. One such approach involves the stimulation of
prostate cancer specific T-cell immune responses.
Sipuleucel-T is an investigational immuno-
therapy product designed to stimulate T-cell immu-
nity to prostatic acid phosphatase (PAP), an antigen
expressed in the vast majority of prostate cancers but
not in nonprostate tissue. Specifically, sipuleucel-T is
composed of autologous antigen presenting cells
(APCs) cultured with a fusion protein, termed PA2024,
which consists of PAP linked to granulocyte-
macrophage colony-stimulating factor.>” PA2024
provides efficient loading and processing of antigen by
APCs.® Data from phase T and 1T trials suggest that
quiescent APCs cultured with PA2024 undergo activa-
tion and upregulation of costimulatory molecules.”
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Phase I and I trials demonstrated prostate-specific antigen (PSA)
declines of more than 50% in approximately 10% of patients, as well as
one striking objective response. Of interest, those patients who devel-
oped an immune response to native PAP had a longer time to disease
progression (TTP; 34 weeks v 13 weeks; P = .03).> Treatment was well
tolerated, with no dose-limiting toxicities observed. Based on these
data, a double-blind, placebo-controlled, randomized phase III trial
was designed to test the effect of sipuleucel-T on TTP and survival in
patients with asymptomatic metastatic HRPC.

Patients

This study involved 19 centers in the United States. Eligible patients had
histologically confirmed adenocarcinoma of the prostate with radiologic evi-
dence of metastases, serum testosterone less than 50 ng/dL, and an expected
survival of at least 3 months. All patients had evidence of progressive disease, as
defined by PSA Consensus Criteria.” Other eligibility requirements included
an Eastern Cooperative Oncology Group performance status of 0 or 1 and
positive immunohistochemistry staining for PAP in at least 25% of cells as-
sessed at a central laboratory. Negative serologic tests for human immunode-
ficiency virus, human T-cell leukemia virus type 1, hepatitis B, and hepatitis C
were required, as were adequate hematologic, renal, and hepatic function.
Prior investigational agents, other hormones, Saw Palmetto, PC-SPES, or
other herbal preparations were allowed provided they were discontinued at
least 1 month before treatment. Concurrent bisphosphonate therapy was
permitted provided therapy was initiated at least 30 days before registration
and was not discontinued (or initiated) during the study. Prior radiation
therapy must have been completed at least 1 month before treatment, and
radiopharmaceuticals could not have been administered within 1 year of
treatment. Patients who required concurrent systemic corticosteroids or those
who received prior immunotherapy were not eligible. Patients without prior
bilateral orchiectomy continued on gonadal suppression with a luteinizing
hormone-releasing hormone agonist throughout the trial. Prior chemother-
apy was permitted provided at least 6 months had elapsed, or at least 3 months
had elapsed and the CD4+ T-cell count was greater than 400. Patients with
cancer-related bone pain, or the requirement of opioid analgesics for cancer
pain, as well as patients with visceral metastases were not eligible. Local insti-
tutional review boards approved the trial at each study center and all patients
signed institutional review board approved informed consent.

Random Assignment and Treatment

A centrally administered, block random assignment method encom-
passing all study centers was employed to assign patients to treatment in a 2:1
ratio (sipuleucel-T: placebo). Treatment was given on weeks 0, 2, and 4.
Sipuleucel-T and placebo were prepared fresh for each treatment. Stratifica-
tion variables were study center and bisphosphonate use (yes/no). Patients
underwent a standard 1.5 to 2.0 blood volume mononuclear cell leukaphere-
sis, which was transported to a sponsor-designated manufacturing facility.
APCs were isolated from the leukapheresis product and sipuleucel-T was
prepared as previously described.® The time from apheresis to infusion of
final product was approximately 48 hours. For patients randomly assigned to
placebo, APCs were similarly prepared and divided into two aliquots. One
third of the cells were reinfused without being pulsed with PA2024, serving as
placebo. The remaining two thirds were cryopreserved to later generate the
open-label product, APC8015F. (Patients were unblinded at the time of dis-
ease progression and those randomly assigned to placebo were eligible for
treatment with APC8015F.) For each of the three sipuleucel-T infusions, the
number of cells infused was the maximum number of cells that could be
prepared from the leukapheresis product; the median number of nucleated
cells per infusion was 3.65 X 10° and the median number of CD54+ bright
cells per infusion was 7.45 X 10°. Patients were premedicated 30 minutes
before each infusion with acetaminophen (650 mg) and diphenhydramine
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(50 mg). Sipuleucel-T or placebo was administered intravenously over 30
minutes, and patients were observed for 30 minutes after each infusion.
After treatment, patients were observed every 8 to 12 weeks for safety
(physical examinations, adverse event assessments, laboratory tests) and
progression (radiographic imaging studies and pain assessment) until
disease progression, at which point a crossover to open-label APC8015F
was available for patients treated with placebo.

Immunologic Testing

T-cell proliferation response to sipuleucel-T was evaluated in those pa-
tients for whom samples were submitted at baseline (preinfusion) and at week
8 (postinfusion) and for whom the samples could be processed within 24
hours of collection. All immunologic assays were undertaken without the
knowledge of treatment assignment. Peripheral blood mononuclear cells
(PBMCs) were isolated from peripheral blood using CPT tubes. The T-cell
proliferation assay was set up in triplicate in 96-well round-bottom plates with
PBMCs acting as both APCs and responding cells. PA2024 was used at a
concentration of 50 ug/mL, while PBMCs without antigen were used as the
negative control. Cells were incubated for 6 days, and [*H]thymidine was
added for the final 18 hours to assess T-cell proliferation. Plates were
harvested onto filter mats and radioactivity was measured by a scintillation
counter. Data were reported as counts per minute (cpm). For each assay,
the T-cell stimulation index was defined as median cpm with antigen/
median cpm without antigen.

Statistical Considerations/Trial End Points

Data from a small phase II study of sipuleucel-T demonstrated a trend in
delaying TTP correlating with T-cell immune response to PAP.” Because of the
confounding nature of subsequent treatments, including crossover to open-
label APC8015F, TTP was chosen as a primary end point and was defined by
any of the following: progressive disease on serial radiographic imaging tests;
new cancer-related pain associated with a radiographic anatomic correlation
or; other clinical events consistent with progression such as spinal cord com-
pression, nerve root compression, or pathologic fracture. Radiographic imag-
ing studies were specified in the protocol to occur every 8 weeks until week 32
then every 12 weeks thereafter, and progression was confirmed by central
review of scans. PSA was not used to determine disease progression or to
trigger radiographic evaluations. Progressive disease was defined as an increase
greater than 50% in measurable disease, clear worsening of nonmeasurable
disease, the appearance of at least two new lesions on a bone scan, the devel-
opment of cancer-related pain that correlated with a site of metastasis, or the
development of other clinical events consistent with progression (such as
spinal cord compression or pathologic fracture).

Published data suggest that the median TTP in patients with symptom-
atic HRPC is approximately 3 months.'® The assumption was made that the
TTP for asymptomatic patients would be somewhat longer (4 months; null
hypothesis). Sample size calculations were based on attaining a power of 80%
with a two sided .05 significance level and the assumption that sipuleucel-T
would result in an increase in median TTP to 7.7 months, translating into a
hazard ratio (HR) of 1.925. Factoring in nonuniform patient entry and a loss to
follow-up rate of 5%, enrollment of approximately 120 patients was targeted to
achieve the required 80 events.

While this study was not powered to detect a survival difference between
the two treatment arms, there was a protocol-specified requirement to follow
each patient for survival (and treatment-related adverse events) up to 36
months after random assignment. The median TTP and survival time were
estimated with the Kaplan-Meier method.'!

The log-rank test was performed to compare distributions of TTP and
survival times. All tests were two sided and performed at the .05 level. Risk
ratios with 95% CIs based on the Cox proportional hazards model were
also provided. For the analysis of T-cell proliferative responses, the ratio of
stimulation index at 8 weeks was compared with the ratio of stimulation index
at baseline for different subsets using the Wilcoxon rank sum method."?

To test the robustness of the survival findings, the individual effect of 20
potentially important prognostic factors that have been described in the liter-
ature was evaluated. Using exploratory Cox regression models, each one hav-
ing treatment and a single covariate as main effects, the treatment effect
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remained significant. Covariates that were significant at the .05 level were then
selected to build a predictive multicovariate Cox regression survival model. A
backwards stepwise selection method (P = .05 for entry and P = .10 for
removal, likelihood ratio test) was used to identify significant prognostic
factors and their impact on treatment effect.

Characteristics of the Patients

Between January 2000 and October 2001, 127 patients were en-
rolled at 19 study centers. Eighty-two patients were randomly assigned
to receive sipuleucel-T; 45 patients were randomly assigned to receive
placebo. Table 1 demonstrates that the treatment groups were similar
with regard to median age, race, Eastern Cooperative Oncology Group
performance status, PSA, PAP, alkaline phosphatase, hemoglobin,
lactate dehydrogenase, and Gleason score. While not statistically sig-
nificant, there were apparent differences in the treatment arms with

Table 1. Patient Characteristics
Sipuleucel-T Placebo
(n =82) (n = 45)
Characteristic No. % No. %
Age, years
Median 73.0 71.0
Range 47-85 50-86
Race: white 73 89.0 42 93.3
Bisphosphonate use at entry
No 29 96.3 42 93.3
Yes 3 3.7 3 6.7
Disease location
Bone only 35 42.7 12 26.7
Soft tissue only 5 6.1 4 8.9
Bone and soft tissue 42 51.2 29 64.4
Number of bone mets
1-10 44 53.6 29 64.5
> 10 33 40.2 12 26.7
ECOG performance status
0 62 75.6 37 82.2
1 20 24.4 8 17.8
Median PSA, ng/mL 46.0 47.9
Range 3.5-3,621 7.9-2,799
Median PAP, ng/mL 7.0 6.5
Range 0.7-250.5 0.3-163.0
Median alkaline phosphatase,U/L 102.0 92.0
Range 42-1,233 38-627
Median hemoglobin, g/dL 13.0 13.1
Range 8.6-16.5 9.3-14.8
Median LDH, U/L 173.5 172.0
Range 119-5633 108-453
Gleason Score
Median 7 7
=7 50 61.0 25 55.6
8 32 39.0 20 44.4
Patients with prior chemotherapy 3 3.7 4 8.9
Patients receiving docetaxel-based 28 35.9 20 47.6
chemotherapy subsequent to study
treatment
Abbreviations: ECOG, Eastern Cooperative Oncology Group; PSA, prostate-
specific antigen; PAP, prostatic acid phosphatase; LDH, lactate dehydrogenase.
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respect to bone only disease (42.7% in sipuleucel-T v 26.7% in pla-
cebo) and the percentage of patients with more than 10 bone metas-
tases (40.2% in sipuleucel-T v 26.7 in placebo). Overall, however, bone
involvement was similar (93.9% in sipuleucel-T arm and 91.3% in the
placebo arm.). All 127 patients received at least one infusion, and all
are included in the intent-to-treat (ITT) population.

Patient Disposition

Disposition specifics are presented in Figure 1. Treatment with
chemotherapy or other anticancer therapy was prohibited until the
primary end point of TTP was met. After progression, 55.7% of
sipuleucel-T patients and 62.8% of placebo patients received some
form of chemotherapy, 43.6% of sipuleucel-T and 52.4% of placebo
patients received a taxane-based chemotherapy, and 35.9% of
sipuleucel-T and 47.6% of placebo patients received docetaxel-based
therapy (Table 1).

Clinical Results

A total of 115 patients (90.5%) contributed a progression
event to the primary analysis of TTP (Fig 1). All patients except one
progressed before death. The one exception was a man treated with
sipuleucel-T who developed and succumbed to complications of a
glioblastoma 6 months after treatment. The median TTP was 11.7
weeks (95% CI, 9.1 to 16.6) in sipuleucel-T-treated patients and 10.0
weeks (95% CI, 8.7 to 13.1) in placebo-treated patients (P = .052,
log-rank; HR, 1.45; 95% CI, 0.99 to 2.11; Fig 2.)

Complete follow-up to death or to the prespecified 36 month
end point after random assignment was obtained for all 127 pa-
tients. In an ITT analysis, the median overall survival was 25.9
months (95% CI, 20.0 to 31.9) in sipuleucel-T-treated patients
compared with 21.4 months (95% CI, 12.3 to 25.8) in placebo-
treated patients (P = .01, log-rank; HR, 1.70; 95% CI, 1.13 to 2.56;
Fig 3.) The estimated survival rate at the last assessment before
censoring at 36 months was 34% in the sipuleucel-T group com-
pared with 11% in the placebo group (P = .005, x* based on the
number of survivors at 36 months). The placebo group for these
analyses included the 34 patients (75.5%) subsequently treated with
open-label APC8015F.

While overall survival at 36 months was prespecified in the anal-
ysis plan, it was not specified as the primary efficacy end point, so the
P value obtained for this analysis should be interpreted with caution.
Therefore, in order to assess the robustness of the survival benefit
observed, an exploratory Cox regression analysis identified five clini-
cal variables (lactate dehydrogenase, PSA, number of bone metastases,
body weight, and localization of disease) that were highly predictive of
overall survival in this study cohort (supra vide). To correct for any
potential imbalances, the treatment effect of sipuleucel-T was adjusted
using these variables and remained statistically significant (P < .002,
Wald test; HR, 2.12; 95% CI, 1.31 to 3.44).

Immune Monitoring

Adequate sample collection for immunologic testing was avail-
able for 49 patients: 18 treated with placebo (40% of total); 31 treated
with sipuleucel-T (38% of total). The PA2024 T-cell stimulation index
isameasure of specific T-cell responsiveness against the target antigen.
This exploratory analysis was performed in a subset of patients for
whom cells could be processed within 24 hours of collection, thus
precluding the need to freeze the cells before analysis. All analyses were
performed before study unblinding. The median ratio of the T-cell
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Fig 1. Patient disposition.

Assessed for eligibility (N = 186)
Excluded (n = 59):
[ Entollment ]_' Inclusion criteria not met (n = 52)
Refused to participate (n = 5)
Other (n = 2)
Randomly assigned to APC8015 (n = 82): X Randomly assigned to placebo (n = 45):
Received APC8015 (n = 82) [ Allocation ] Received placebo (n = 45)
Did not receive APC8015 (n = 0) Did not receive placebo (n = 0)
v ¥
Follow-up for primary end point: Follow-up for primary end point:
Censored without progress (n = 6) Censored without progress (n = 0)
Lost to follow-up (n = 0) Lost to follow-up (n = 0)
Patient refused to continue (n = 4) Patient refused to continue (n = 1),
Other: death (n=1) Other (n =0)
Radiographic progression (n = 63) [ Follow-up ] Radiographic progression (n = 35)
Progression by pain (n = 4) Progression by pain (n = 3)
Other clinical progression (n = 4) Other clinical progression (n = 6)
Did not receive 3 infusions (n = 5) Did not receive 3 infusions (n = 2)
Death by 36-month cut-off (n = 54) Death by 36-month cut-off (n = 40)
Alive at 36-month cut-off (n = 28) Alive at 36-month cut-off (n = 5)
! }
Analyzed (n = 82) [ Analysis ] Analyzed (n = 45)
Excluded from analyses (n = 0) Excluded from analyses (n = 0)

stimulation index at 8 weeks versus baseline (preinfusion) was ap-
proximately eight-fold higher in sipuleucel-T- versus placebo-treated
patients (16.91 Wilcoxon v 1.99; Wilcoxon rank sum P < .001).

Toxicity

Therapy was generally well tolerated. Toxicities that were signif-
icantly more common (P = .05) in sipuleucel-T treated patients in-
cluded rigors (59.8% v 8.9%), pyrexia (29.3% v 2.2%), tremor (9.8% v
0%), and feeling cold (8.5% v 0%; Table 2.) Rigors and pyrexia were
seen primarily as infusion reactions. The majority of toxicities from
each treatment group (70.7% in sipuleucel-T; 68.9% in placebo) were
grade 1 or 2. Ninety-five percent of patients received all three planned
infusions. No patient discontinued the trial because of toxicity.

This phase III trial did not demonstrate an improvement in the pri-
mary end point (TTP) in asymptomatic metastatic HRPC patients

100+
Log-rank P = .052
_g HR =1.45,95%Cl, 0.99t0 2.11
193 75
c%’ =o= Sipuleucel-T (n=82)
5 Median: 11.7 weeks
o -
g 50 ~o- Placebo (n= 45)
% Median: 10.0 weeks
g
€ 254
g
a
T T T 1
0 25 50 75 100
Time to Disease Progression (weeks)

Fig 2. Primary end point, time to disease progression (intent-to-treat population).
HR, hazard ratio.
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treated with sipuleucel-T compared with placebo. Nevertheless, in an

ITT analysis, the use

of sipuleucel-T demonstrated a 4.5-month im-

provement in overall survival, which achieved statistical significance
(P =.01). This is a mature study, with 91% of patients having reached
the primary end point at the time of analysis and 100% of patients

assessed for survival.

At 36 months, the estimated survival rate in the

sipuleucel-T group was 34% compared with 11% in the placebo
group. The treatment groups appeared to be balanced regarding pre-

dictive risk features,’

>1% and treatment remained a strong indepen-

dent predictor of overall survival after adjustment for prognostic
factors in a multivariable model. In addition, an analysis of chemo-
therapy use after protocol treatment revealed no difference in the
percentage of patients in either group who received docetaxel, the only
chemotherapy that has shown a significant survival benefit in this

population. Despite

the similarities between the two cohorts, it is

possible that the difference in survival could be explained by an imbal-
ance in a yet to be identified prognostic factor in the setting of a small

sample size.

Log-rank P =.010
HR =1.71,95%Cl, 1.13t0 2.58
Median benefit: 4.5 months

Sipuleucel-T (n= 82)
Median: 25.9 months
Placebo (n = 45)

Median: 21.4 months

100 —
75
3
2 s50-
s
-
w -
25
—.—
0

10

T
20 30 40

Survival Time (months)

Fig 3. Final overall survival (intent-to-treat population). HR, hazard ratio.
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Table 2. AEs Occurring in ~ 10% of Patients in Either Treatment Group by Overall Incidence and NCI Toxicity Grade and AEs With Differences (P = .05) in
Incidence Between Treatment Groups
Total
(n=127) Grade 1 and 2 Grade 3 and 4
Sipuleucel-T Placebo Sipuleucel-T Placebo Sipuleucel-T Placebo
(n =82) (n = 45) (n =82) (n = 45) (n=82) (n = 45)
Type No. % No. % No. % No. % No. % No. %

Any AE 78 95.1 42 93.3 58 70.8 31 68.9 20 24.4 11 244
Rigors 49 59.8 4 8.9 45 54.9 4 8.9 4 4.9 0 0.0
Fatigue 32 39.0 14 311 31 37.8 13 28.9 1 1.2 1 2.2
Pyrexia 24 29.3 1 2.2 22 26.8 1 2.2 2 24 0 0.0
Back pain 14 171 9 20.0 12 14.6 B 20.0 2 24 0 0.0
Arthralgia 13 15.9 3 6.7 12 14.6 3 6.7 1 1.2 0 0.0
Nausea 10 12.2 5 11.1 10 12.2 5 1.1 0 0.0 0 0.0
Dyspnea 12 14.6 2 4.4 8 9.8 1 2.2 4 4.9 1 2.2
Headache 12 14.6 2 4.4 12 14.6 2 4.4 0 0.0 0 0.0
Parasthesia 12 14.6 2 4.4 12 14.6 2 4.4 0 0.0 0 0.0
Anemia 7 8.5 6 133 B 6.1 6 13.3 2 24 0 0.0
Constipation 7 8.5 6 13.3 6 7.3 5 1.1 1 1.2 1 2.2
Pain in extremities B) 6.1 6 133 4 4.9 6 133 1 1.2 0 0.0
Edema peripheral 5 6.1 5 1.1 5 6.1 5 1.1 0 0.0 0

Vomiting 9 11.0 1 22 9 11.0 1 22 0 0.0 0 0.0
Diarrhea 4 4.9 5 1.1 4 4.9 5 111 0 0.0 0 0.0
Tremor 8 9.8 0 0.0 8 9.8 0 0.0 0 0.0 0 0.0
Feeling cold 7 8.5 0 0.0 7 8.5 0 0.0 0 0.0 0 0.0
Abbreviation: AE, adverse event; NCI, National Cancer Institute.

P = .05 versus placebo, all grades.

While this study was only powered for a large impact on TTP, the
difference in the effect of sipuleucel-T on TTP and overall survival
illustrates the difficulties of using TTP as an intermediate marker for
overall survival in HRPC patients treated with immunotherapy. Ex-
amination of the Kaplan-Meier curves demonstrates a rapid decline in
the cumulative proportion remaining progression free within the first
2 months, at which point the curves begin to separate. Phase II studies
have suggested that maximum T-cell reactivity takes 8 to 10 weeks to
achieve,” so some patients may have developed progressive disease
before the treatment achieved its biologic effects.

In symptomatic HRPC patients, the median TTP has been re-
ported to be about 3 months.' 9 However, there exist relatively few data
sets describing TTP in HRPC patients who are asymptomatic. It has
generally been assumed that TTP is considerably longer in asymptom-
atic patients compared with patients with pain, making this an attrac-
tive cohort of patients in which to study the effects of novel therapeutic
agents. A longer progression-free period presumably would provide a
longer period of time for novel agents, some of which may be cyto-
static, to exert a biologic effect. However, the results from the placebo
group in this trial suggest that this assumption may be incorrect, as the
median TTP was quite short at 10 weeks. Similar results have been
reported in another series of patients with asymptomatic HRPC, with
a median TTP of about 12 weeks." It is therefore possible that other
clinical features apart from the presence of symptoms carry more
weight with regards to predicting TTP. The rapid development of

WWW.jco.org

progression may make TTP an unsuitable intermediate marker of
survival when the putative biologic effects of the investigational
agent tend to occur after progression. An immunotherapeutic
approach such as sipuleucel-T may therefore have more gradual
antitumor effects that will be more apparent in patients with less
aggressive disease.

The median survival of sipuleucel-T-treated patients was 25.9
months versus 21.4 months for placebo-treated patients. In con-
trast, two randomized trials of mitoxantrone versus docetaxel
demonstrated survival times of 18.9 months and 17.5 months in
docetaxel-treated patients, and 16.5 months and 15.6 months in
mitoxantrone-treated patients, respectively.>* While there is an over-
lap in the 95% CIs of these values, these data suggest that the present
study included a group of patients with a somewhat better prognosis.

Treatment options for patients with metastatic HRPC are limited
and the development of novel therapies with acceptable toxicity and
safety profiles is important. In this study, no patients were removed
from the trial for toxicity, there were no treatment-related deaths, and
grade 3 and 4 toxicities were rare. While 24.4% of both sipuleucel-T
and placebo patients experienced a grade 3 or 4 toxicity, no single
grade 3 or 4 toxicity occurred in more than 6% of patients.

In summary, this study suggests that while sipuleucel-T fell short
(P = .052) of demonstrating a statistically significant difference in
TTP, it may provide a survival advantage to asymptomatic HRPC
patients. Supportive studies are underway to confirm this effect.

3093

Information downloaded from www.jco.org and provided by DENDREON CORP on June 30, 2006 from 208.49.13.130.
Copyright © 2006 by the American Society of Clinical Oncology. All rights reserved.


http:www.jco.org
http:www.jco.org
http:weeks.15
http:months.10

1. Jemal A, Murray T, Ward E, et al: Cancer
Statistics 2005. Ca J Cancer Clin 55:10-30, 2005

2. Vogelzang N: One hundred thirteen men with
prostate cancer died today. J Clin Oncol 14:1753-
1755, 1996

3. Tannock IF, deWit R, Berry WR, et al: Do-
cetaxel plus prednisone or mitoxantrone plus pred-
nisone for advanced prostate cancer. N Engl J Med
351:1502-1512, 2004

4. Petrylak D, Tangen CM, Hussain MH, et al:
Docetaxel and estramustine compared with mi-
toxantrone and prednisone in hormone refractory
prostate cancer. N Engl J Med 351:1513-1520,
2004

5. Small EJ, Fratesi P, Reese DM, et al: Immu-
notherapy of hormone refractory prostate cancer
with antigen-loaded dendritic cells. J Clin Oncol
18:3894-3903, 2000

Small et al

6. Burch PA, Breen JK, Buckner JC, et al: Prim-
ing tissue-specific cellular immunity in a phase | trial
of autologous dendritic cells for prostate cancer. Clin
Cancer Res 6:2175-2182, 2000

1. Burch PA, Croghan GA, Gastineau DA, et al:
Immunotherapy (APC8015, Provenge) targeting
prostatic acid phosphatase can induce durable re-
mission of metastatic androgen-independent pros-
tate cancer: A phase 2 trial. Prostate 60:197-204,
2004

8. Laus R, Yang DM, Ruegg CL, et al: Dendritic
cell immunotherapy of prostate cancer: Preclinical
models and early clinical experience. Cancer Res
Ther Cont 11:1-10, 2001

9. Bubley GJ, Carducci M, Dawson N, et al:
Eligibility and response guidlines for phase Il clinical
trials in androgen independent prostate cancer: Rec-
ommendations from the PSA Working Group. J Clin
Oncol 17:3461-3467, 1999

10. Small EJ, Meyer M, Marshall ME, et al:
Suramin therapy for patients with symptomatic hor-

mone refractory prostate cancer: Results of a ran-
domized phase Il trial comparing suramin plus
hydrocortisone to placebo plus hydrocortisone.
J Clin Oncol 18:1440-1450, 2000

11. Kaplan EL, Meier P: Nonparametric estima-
tion from incomplete observation. J Am Stat Assoc
53:457-481, 1958

12. Wilcoxon F: Individual comparisons by ranking
methods. Biomet Bull 1:80-83, 1945

13. Smaletz O, Scher HI, Small EJ, et al: A nomo-
gram for overall survival of patients with progressive
metastatic prostate cancer following castration.
J Clin Oncol 20:3972-3982, 2002

14. Halabi S, Small EJ, Kantoff PW, et al: A
prognostic model for predicting overall survival in
men with hormone refractory metastatic prostate
cancer. J Clin Oncol 21:1232-1237, 2003

15. Saad F, Gleason DM, Murray R, et al: A random-
ized, placebo-controlled trial of zoledronic acid in pa-
tients with hormone refractory metastatic prostate
carcinoma. J Natl Ca Inst 94:1458-1468, 2002

L

Acknowledgment

We are indebted to the investigators, in addition to the authors, who participated in this trial, to Amy Myers for her writing and editing
assistance, to Vivian Weinberg, PhD, for her statistical review, and to Jelle Kylstra, MD, for his contributions during the trial.

Authors’ Disclosures of Potential Conflicts of Interest

Although all authors completed the disclosure declaration, the following authors or their immediate family members indicated a financial interest. No conflict exists for
drugs or devices used in a study if they are not being evaluated as part of the investigation. For a detailed description of the disclosure categories, or for more information
about ASCO'’s conflict of interest policy, please refer to the Author Disclosure Declaration and the Disclosures of Potential Conflicts of Interest section in Information for

Contributors.
Authors Employment Leadership Consultant Stock Honoraria Research Funds Testimony Other
Eric J. Small Novartis (A); Dendreon (C)
Aventis (A)
Paul F. Schellhammer Dendreon Dendreon Dendreon Dendreon
Corporation (A) Corporation (B) Corporation (B) Corporation (B)
Celestia S. Higano Dendreon
Corporation (C)
Charles H. Redfern Dendreon
Corporation (C)
Frank H. Valone Dendreon Dendreon

Corporation (N/R)

Corporation (C)

Dendreon
Corporation (N/R)

Suleman S. Verjee

Dendreon
Corporation (C)

Dendreon
Corporation (C)

Dendreon
Corporation (N/R)

Lori A. Jones

Dendreon
Corporation (B)

Robert M. Hershberg Dendreon

Corporation (N/R)

Dendreon
Corporation (B)

Dollar Amount Codes

(A) < $10,000 (B) $10,000-99,999 (C)  $100,000

(N/R) Not Required

Author Contributions

Robert M. Hershberg

Conception and design: Eric J. Small, Frank H. Valone
Provision of study materials or patients: Eric J. Small, Paul F. Schellhammer, Celestia S. Higano, Charles H. Redfern, John J. Nemunaitis
Collection and assembly of data: Eric J. Small, Paul F. Schellhammer, Celestia S. Higano, Charles H. Redfern, John J. Nemunaitis, Lori A. Jones,

Data analysis and interpretation: Eric J. Small, Frank H. Valone, Suleman S. Verjee, Lori A. Jones, Robert M. Hershberg
Manuscript writing: Eric J. Small, Suleman S. Verjee, Lori A. Jones, Robert M. Hershberg
Final approval of manuscript: Eric J. Small, Paul F. Schellhammer, Celestia S. Higano, Charles H. Redfern, John J. Nemunaitis, Frank H. Valone,

Suleman S. Verjee, Lori A. Jones, Robert M. Hershberg
Other: Celestia S. Higano, Charles H. Redfern, John J. Nemunaitis, Frank H. Valone [Critical content review of manuscript]

3094

JOURNAL OF CLINICAL ONCOLOGY

Information downloaded from www.jco.org and provided by DENDREON CORP on June 30, 2006 from 208.49.13.130.
Copyright © 2006 by the American Society of Clinical Oncology. All rights reserved.


http:www.jco.org

