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Sipuleucel-T treatment is associated with a significant and consistent survival benefit in
patients with metastatic castrate-resistant prostate cancer. Most adverse events are infu-
sion related, manageable, and of short duration. Early screening and diagnosis of meta-
static disease is important, as the greatest survival benefit may occur in patients with a
lower disease burden. The short duration of sipuleucel-T treatment facilitates the use

of subsequent therapies. Sipuleucel-T is now being used in the clinic for patients with a
lower disease burden. We present our own experience with the use of sipuleucel-T in the
setting of a large urology practice.
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patient’s immune system to recognize and

remove cancerous cells. Sipuleucel-T was the
first autologous cellular immunotherapy to be
approved by the US Food and Drug Administration
(FDA) and the European Medicines Agency (EMA)
for the treatment of asymptomatic or minimally
symptomatic, metastatic castrate-resistant prostate
cancer (mCRPC).12 Other immunotherapies, such
as vaccines with different actions (GVAX and PSA-
TRICOM), anti-cytotoxic T-lymphocyte-associated
protein 4 (CTLA-4; ipilimumab), and anti-PD-L1

Immunotherapies are designed to redirect the

or -L2 monoclonal antibodies (pidilizumab), are
in late-stage clinical development for prostate
cancer and may provide clinicians and patients with
additional future treatment options. This article
provides clinicians with information about the best
practices for sipuleucel-T treatment in the clinic,
based on currently available data and our experience
in a community practice.

Overview of Sipuleucel-T
Sipuleucel-T is manufactured from a patient’s
own immune cells.""* These cells are removed
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by leukapheresis and sent to a
processing facility, where they
are enriched for peripheral blood
mononuclear cells, which include
antigen-presenting cells (APCs), T
cells, B cells,and natural killer cells.>
The cells are then cultured with
PA2024, a fusion protein combining
granulocyte macrophage colony-
stimulating factor with prostatic
acid phosphatase (PAP). This
leads to activation of APCs. The
resulting product is sipuleucel-T,
which is returned to the clinic
where it is administered to the
patient by intravenous infusion. In
a full course of therapy, this process
is repeated twice at approximately
2-week intervals.!2

The FDA and EMA approval
of sipuleucel-T was based on
efficacy and safety findings from
three phase 3 clinical studies:
D9901, D9902A, and Immuno-
therapy Prostate  Adenocarci-
noma Therapy (IMPACT).41011
In the phase 3 IMPACT study,

Identifying Patients Most
Suited to Sipuleucel-T
Treatment

Early screening and diagnosis are
important to identify patients who
may benefit most from sipuleucel-T
treatment. Data from the IMPACT

:

a significant treatment effect
was observed with sipuleucel-T
across more than 20 subgroups,
including patients who had
received prior docetaxel.* In other
studies, there were no deleterious
effects of prior docetaxel on

Given that sipuleucel-T is
designed to target PAP, a protein
almost exclusively expressed in
prostate tissue,® this treatment
approach aims to specifically focus
on the immune response to prostate
cancer. Once infused, the APCs
in the sipuleucel-T product are
thought to present PAP peptides in
vivo to activate CD4+ and CD8+
T cells.!? Sipuleucel-T treatment
generates broad and durable
systemic immune responses.’
These antitumorimmune responses
were reported to be sustained for
at least 26 weeks following initial
sipuleucel-T treatment.” In contrast,
the activity of cytotoxic therapies
is not sustained beyond treatment
discontinuation.? Additionally,
evidence from the Sipuleucel-T as
Neoadjuvant Treatment in Prostate
Cancer (NeoACT) open-label,
phase 2 study of patients with
localized prostate cancer prior to
radical prostatectomy shows that
sipuleucel-T induces infiltration of
activated T cells to the site of the
tumor.’

.

sipuleucel-T efficacy.!>!* In the
phase 4, Registry of Sipuleucel-T
Therapy in Men With Advanced
Prostate Cancer (PROCEED)
study, similar sipuleucel-T product
parameters were reported in
patients with or without previous
docetaxel therapy.’? In addition,
a survival benefit was reported
with sipuleucel-T in patients with
subsequent docetaxel use (hazard
ratio [HR] 0.825; 95% confidence
interval [CI],0.619-1.101) and those
without subsequent docetaxel
use (HR 0.693; 95% CI, 0.545-
0.880).13 Concurrent abiraterone
acetate has also been shown to
have no detrimental effects on
sipuleucel-T.'*  Furthermore, a
positive correlation was reported
between overall survival (OS)
and APC activation, APC count,
and total nucleated cell count.”
Sipuleucel-T was generally well
tolerated across the phase 3
studies.#1011  The majority of
reported adverse events (AEs) were
infusion related, grade 1 or 2, and
of short duration.10.11
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study have shown that the greatest
magnitude of benefit occurs in
patients with a lower disease
burden.!>6 In a retrospective
subgroup analysis, median survival
was improved by 13.0 months with
sipuleucel-T vs control among
the subgroup of patients within
the lowest quartile of baseline
prostate-specific antigen (PSA; PSA
= 22.1 ng/mL) compared with an
improvement of 2.8 months in the
subgroup with the highest quartile
(PSA > 134.1 ng/mL; Table 1).16
Patients with a lower disease
burden are likely to have a more
robust immune system than those
with more advanced disease, and
as such will demonstrate a more
effective immunologic response
to sipuleucel-T.'”18 This improved
response is likely to occur as a result
of less immunosuppression, both
systemically and within the tumor
microenvironment.'® Additionally,
this may also result from the delayed
onset of action and sustained
immune response of sipuleucel-T.16
Data from the phase 4, multicenter
PROCEED registry of patients
with advanced prostate cancer
suggest that treatment practices
with sipuleucel-T in the real-
world setting are changing in
accordance with these findings.
Among patients in the registry
treated from January 2011 through
February 2013, baseline disease
characteristics of patients receiving
sipuleucel-T have improved over
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TABLE 1

in the IMPACT Trial

Overall survival, mo (sipuleucel-T
group)

Overall survival, mo (control
group)

Difference in survival, mo
(sipuleucel-T — control)

Hazard ratio
(95% Cl)

Clinical Outcomes Based on Quartiles of Baseline PSA: Overall Survival Outcome in Patients Participating

Quartiles of Baseline PSA (ng/mL)

Q1 Q2
=22.1 > 22.1-50.1
(n = 128) (n = 128)
43 27.1
28.3 20.1
13.0 7.1
0.51 0.74
(0.31,0.85) (0.47,1.17)

Q3 Q4
> 50.1-134.1 > 134.1
(n = 128) (n = 128)
204 18.4
15 15.6
5.4 2.8
0.81 0.84
(0.52,1.24) (0.55,1.29)

Values are median (range) months.

Cl, confidence interval; IMPACT, Immunotherapy for Prostate Adenocarcinoma Treatment; PSA, prostate-specific antigen; Q, quartile.

Data from Schellhammer PF et al.'6

time, with decreasing baseline PSA
and lower use of prior docetaxel.1?
Our experience in a community-
based urology practice demonstra-
tes a different population from that
of the IMPACT trial; our patients
had alower baseline PSA, indicating
an earlier stage of mCRPC. The
baseline quartile distribution in

TABLE 2

our practice is remarkably different
from the IMPACT data and all
four quartiles had much lower PSA
cutoff than IMPACT (Table 2). Of
the 21 deceased patients in our
patient population, six (28.6%) died
in the first 6 months, four (19%) in
the first 3 months, seven (33%) in 6
to 12 months, three (14.3%) in 12 to

18 months, and five (23.8%) > 18
months after the last sipuleucel-T
injection. In our patient population
with an earlier stage of mCRPC
(as shown by lower PSA level), it
would seem reasonable to initiate
immunotherapy with an attempt
to improve OS by changing the
natural history of the disease.

Clinical Outcomes Based on Quartiles of Baseline PSA: Demographic and Clinical Data Recorded in
Patients With mCRPC Attending the Associated Medical Professionals Urology Practice, Syracuse, NY

Quartiles of Baseline PSA (ng/mL)

Variable

Age,y
BMI, kg/m2

Time of follow-up, mo
Number of subjects died (%)
Number of subjects alive (%)

Q1 Q2
<3.89ng/mL  3.9-14.60 ng/mL
(n = 18) (n = 18)
74 73.5
(58-90) (61-90)
29.4 293
(20.2-43.1) (21.9-35.4)
9(1-29) 15 (1-25)
2(11) 5(28)
16 (89) 13 (72)

Q3 Q4
14.61-83.9 ng/mL > 84 ng/mL
(n = 18) (n = 18)
76 73.5
(53-87) (54-89)
29.5 28.7
(22-38.2) (29.7-39.9)
12 (2-28) 9(2-27)
7(39) 7(39)
11 (61) 11 (61)

Values are median (range).

BMI, body mass index; mCRPC, metastatic castrate-resistant prostate cancer; PSA, prostate-specific antigen; Q, quartile.

Data from Schellhammer PF et al.’®
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The greater benefit in earlier
mCRPC that is seen with
sipuleucel-T is in contrast to other
mCRPC therapies, in which a
larger treatment effect is observed
with higher versus lower baseline
PSA values (Figure 1). Therefore,
patients with mCRPC should
be identified as early as possible
in their disease course (ie, upon

detection of metastatic [M]]
disease) in order for them to receive
the maximum possible benefit
from sipuleucel-T treatment. Early
detection of M1 disease is therefore

critical and baseline PSA level, as
a marker of disease burden, may
help to guide patient identification.
However, within the minimally
symptomatic or asymptomatic
mCRPC patient population, no
single factor carries enough weight
to be used as a sole criterion for
identifying patients for whom
sipuleucel-T treatment would be

suitable. Clinical judgment and
imaging data are currently the
basis for patient identification. For
example, it may be appropriate to
prioritize sipuleucel-T for those

Figure 1. Overall survival by baseline PSA levels across metastatic castrate-resistant prostate cancer clinical
trials. Cl, confidence interval; PSA, prostate-specific antigen. Reprinted with permission from Schellhammer

PF et al.’6
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with a relatively slow PSA increase
and those considered unlikely
to require rapid reduction of
tumor burden with cytoreductive
treatment in the short term. In
addition to clinical judgment, an
integrated assessment of the Halabi
factors may aid the identification

of suitable patients.? Finally,
asymptomatic ~ or  minimally
symptomatic disease may be

defined in practical terms by an
absence of opioid analgesic use,!?
which is aligned with the IMPACT
study eligibility criteria.

Integration of Sipuleucel-T
Within the mCRPC

Treatment Paradigm
A number of treatments have
now been approved for mCRPC
prior to chemotherapy. The
National Comprehensive Cancer
Network (NCCN) recommends
use of sipuleucel-T in patients with
minimally symptomatic disease,
a good performance level (Eastern
Cooperative ~ Oncology  Group
performance status 0-1) and at
least 6 months of life expectancy.?!
Sequencing sipuleucel-T  before
other therapies is also supported
by the NCCN.2! The rationale
for sequencing sipuleucel-T early
in the treatment paradigm for
such patients is multifold. First,
patients with a low disease burden
appear to receive the greatest
benefit from sipuleucel-T based
on a retrospective analysis of the
IMPACT trial'¢ and data compiled
from our community-based urology
practice.

Second, sipuleucel-T has a short

treatment  duration (~4 wk),
providing an opportunity for
patients to receive subsequent

treatment. Most patients in the
IMPACT study went on to receive
other therapies.* In patients with
newly identified M1 disease, there
is no urgency to begin treatment
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with  cytoreductive  treatment.
For example, in a clinical trial
of prechemotherapy abiraterone
acetate, control patients had a
median time of 23.7 months to
opioid use for cancer-related pain.??
However, the treatment duration
with  abiraterone acetate and
enzalutamide may be prolonged
(> 15 mo) and patients may pro-
gress rapidly at treatment failure.
Therefore, the optimal treatment
window for sipuleucel-T is prior
to treatment with such agents.
However, a patient of ours with
mCRPC had an undetectable PSA
for 14 months with enzalutamide
alone. The patient then received
sipuleucel-T  plus enzalutamide
combined treatment, and achieved
a complete radiographic response
6 months after sipuleucel-T plus
enzalutamide treatment.??> This
complete radiographic response
may represent one of the first
reported in the literature.
Enzalutamide was
for use in the treatment of
postchemotherapy mCRPC
patients in August 2012, whereas
prechemotherapy approval was
granted in September 2014. The
results of the IMPACT trial
demonstrate that immunotherapy
as a monotherapy is not sufficient
to hinder or stop progression of
mCRPC, especially in patients
with a high baseline PSA level.
The timing and sequencing of
combination therapy is becoming
important for the treatment of
patients with mCRPC. Promising
results were seen in a study of
19 patients in our practice who
received sequential enzalutamide
treatment after completion of
sipuleucel-T. The average timing for
the initiation of enzalutamide was
2.5 = 1.6 months after completion
of immune therapy. This cohort was
uniquein thatall of the patients were
treated with enzalutamide before
chemotherapy (ie, off label). The

approved

median duration of enzalutamide
therapy was 5.4 months (range,
1-13 mo). One patient showed
radiographic full regression of
metastatic lesions in bone, lung, and
lymph nodes (Figure 2). One patient
showed radiographic full regression
of bony metastatic lesions. Two

Finally, the mechanism of action
(MoA) of sipuleucel-T does not
overlap with any other currently ap-
proved treatment. Therefore, cross-
resistance between sipuleucel-T and
other available agents is not a con-
cern. Also, because of the unique
MoA, the AEs associated with

:

cases showed radiographic partial
regression of bony metastatic

disease; 13 cases showed stable
disease according to Response
Evaluation Criteria In  Solid

Tumors (RECIST) criteria, and two
patients died due to progression
of mCRPC. The patients with
full and partial responses were
in the lowest quartile of PSA level
(= 3.87 ng/ml). In contrast, all
cases of progression and death
were documented in the highest
quartile of PSA (> 84 ng/mlL).
Our experience demonstrates a
promising effect using sequential
sipuleucel-T immunotherapy fol-
lowed by enzalutamide.

sipuleucel-T treatment are primar-
ily transient, low grade, and infusion
related. Thus, sipuleucel-T would
not preclude subsequent treatment
with other therapies. This is sup-
ported by an exploratory study that
found that sipuleucel- T was well
tolerated in combination with abi-
raterone acetate plus prednisone,
as either a concurrent or sequential
therapy.!

Setting Patient
Expectations

Management of patient expec-
tations is another important
consideration in the clinic.

Figure 2. Sodium fluoride computed tomography/positron emission tomography (CT/PET) scans in a patient
with bone metastases. (A) Sodium fluoride CT/PET scan showing diffuse metastatic bone disease before
treatment with regression and many lesions 10 months after treatment with sipuleucel-T followed by enzalu-
tamide. (B) CT scan of the pelvis showing pelvic lymph node enlargement (red arrows) before treatment
with sipuleucel-T followed by enzalutamide with regression of nodes 10 months after treatment.
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Physicians should explain to
patients before therapy begins
the leukapheresis and infusion
processes, patient responsibilities,
and expected treatment outcomes.
This is particularly important
with sipuleucel-T, because it is
administered  differently  than
other therapies and has a unique
MoA. Importantly, patients should
understand  that  sipuleucel-T
treatment can achieve a long-

infusions because of treatment-
related AEs. In our clinic, we
typically pretreat patients with
acetaminophen, 1000 mg plus
diphenhydramine, 25 mg, to
minimize the risk of infusion
reactions. For patients who develop
rigors, pausing the infusion for a
time and restarting it at a slower
rate can be an effective strategy.
Although we take care to keep
intravenous meperidine (25 mg)

term OS benefit but may not
induce a PSA or radiographic
response.®2¢  Therefore,  serial
imaging examinations will need
to be performed in the future to
determine disease progression.
Although an association between
PSA response and OS may be anti-
cipated with androgen receptor-
targeted therapies, the same
may not be true for therapies
producing OS  benefits via
androgen  receptor-independent
mechanisms.2>27  Therefore, the
predictive ability of PSA response
for OS is dependent on MoA and
should not be anticipated for
immunotherapy.

Clinical Management

of Infusion-related AEs

Infusion-related AEs, such as
chills, fever, fatigue, nausea, and
headache, are the most common
with  sipuleucel-T,  although
these are typically low grade and
transient.!? In this integrated safety
analysis of two phase 3 studies, no
grade 3 or 4 AEs were reported
in = 5% of patients receiving
sipuleucel-T. The majority of
infusion-related, serious, and
grade 3 or 4 AEs were = 24 hours
in duration, and all patients
recovered. Less than 3% of patients
were not able to receive all three

on hand to treat infusion-related
reactions, the above strategies have
not so far rendered this necessary.
Infusion-related AEs can generally
be managed within the outpatient
setting and most symptoms can be
managed inline with their standard
of care.’2 However, sipuleucel-T

Conclusions

Experience  with  sipuleucel-T
clinical trials is currently being
translated into the clinic with
new analyses guiding treatment
decisions; for example, patients
with lower PSA levels indicative
of an early stage of mCRPC are
associated with the greatest clinical
benefit. Clinical trial data have
also highlighted the importance of
setting patient expectations upfront
in the clinic. Immunotherapy
may require a shift in mindset for
patients who link their disease to
their PSA level, and they should
understand  that  sipuleucel-T
treatment can extend life but that
they may not see the reduction in
PSA level that is the hallmark of
other prostate cancer therapies.
The availability in the clinic of
baseline, on-treatment, and short-
term posttreatment markers of
clinical activity or benefit with

treatment should be withdrawn if

an anaphylactic reaction occurs.
On a separate point, a possible

increased risk of cerebrovascular

events has been  observed
with  sipuleucel- T  treatment.
A combined analysis of four

randomized, controlled trials of
sipuleucel-T reported an incidence
rate 3.5% (21 of 601 patients) for
cerebrovascular events compared
with 2.6% (8 of 303 patients) in
control subjects.?® Accounting for
the time from randomization, the
number of events per 100 person-
years of follow-up was 2.01 (95%
CI, 1.25-3.08) for sipuleucel-T
cases versus 1.50 (95% CI, 0.65-
2.96) for control subjects. The
ongoing, observational PROCEED
study aims to quantify the risk of
cerebrovascular events following
sipuleucel-T treatment.
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immunotherapy would be useful
to both physicians and patients.
In this regard, the survival benefit
with sipuleucel-T is correlated with
APC activation and anti-PA2024
responses,?’ and the identification
of predictive markers is a key
avenue of investigation.

We have found that most
infusion-related side effects are
avoidable or manageable with
appropriate premedication and
alteration of infusion rate. The
optimal sequence and timing of
mCRPC treatment options,
including sipuleucel-T, remains a
relatively unexplored area. In that
respect, the case study that we
have presented here, in which
sipuleucel-T treatment was
successfully followed by enza-
lutamide, suggests one possible
sequencing strategy, and such
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sequencing strategies are the focus
of multiple ongoing studies.
Although clinical trial data can
inform clinical practice, experience
from community practice, as
presented in this paper, can also
provide useful guidance for
physicians, and additionally may
inform future clinical trials. |
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