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Introduction: Sipuleucel-T is an autologous cellular 
immunotherapy designed to stimulate an immune response 
to prostate cancer and is FDA-approved for the treatment 
of asymptomatic or minimally symptomatic metastatic 
castrate resistant (hormone refractory) prostate cancer 
(mCRPC). Sipuleucel-T is manufactured from peripheral 
blood mononuclear cells (PBMCs) isolated from fresh 
leukapheresis at weeks (wks) 0, 2, and 4. PBMCs are 
cultured ex vivo with a recombinant fusion protein, PA2024 
(composed of prostatic acid phosphatase [PAP] and 
granulocyte-macrophage colony-stimulating factor [GM-
CSF]). Control patients (pts) received a product made 
without PA2024 culture. In the Phase III IMPACT trial, pts 
who received sipuleucel-T had a 4.1 months improvement 
in median survival (HR=0.78; 95% confidence interval: 
0.61, 0.98; P=0.03) compared to pts who received control 
product. Here, we assessed the immune response profiles 
generated by sipuleucel-T and correlate product 
parameters and post-treatment immune responses with 
overall survival (OS).  
 
Methods: Prior to infusion in pts, all lots of sipuleucel-T and 
control product were evaluated for antigen presenting cell 
(APC) activation, as assessed by the upregulation of CD54. 
In addition, large CD54+ cell content and the total 
nucleated cell (TNC) count were also determined. Culture 
supernatants from sipuleucel-T or the control product were 
assayed for cytokine production (IL-2, TNFα, and IFNγ), 
while cellular immune responses (T cell proliferation and 
IFNγ ELISPOT) were assessed against the antigens 
(PA2024 and PAP) in pre-culture cells, in a subset of pts, at 
wks 2 and 4. Antibody responses were measured by ELISA 
to the antigens. Post-treatment cellular and humoral 
immune responses were assayed at wks 6, 14, and 26. 
  
Results: APC activation was evident in sipuleucel-T, but not  

in  control  pts.  The   magnitude   of     APC    activation   in 
sipuleucel-T pts was greater at wk 2 (P<0.001) and wk 4 
(P<0.001) compared to wk 0. Cellular immune responses to 
 
PA2024 and PAP were not evident in the sipuleucel-T pts 
at wk 0, but were detected at wk 2 and increased at wk 4, 
whereas control pts had no responses against either 
antigen. Cytokines were not present in control cultures, but 
were present in sipuleucel-T cultures at wks 2 and 4 only. 
Post-treatment proliferative responses to both antigens 
increased from pre-treatment in sipuleucel-T pts only and 
were maintained through wk 26 (P<0.001). Post-treatment 
IFNγ ELISPOT responses to both antigens were also 
present in sipuleucel-T pts only and were maintained 
through wk 26 (P<0.001 compared to pre-treatment), 
demonstrating a memory T cell response. Antibody 
responses were only evident in sipuleucel-T pts after 
treatment and were maintained up to wk 26 (P<0.001). 
Both antibody responses seroconverted to IgG, indicating a 
memory B cell phenotype. Each lot release parameter of 
sipuleucel-T correlated with OS: CD54 upregulation 
(P=0.123), cumulative CD54+ cell count (P=0.016), and 
TNC count (P=0.008). In addition, there was evidence of 
correlations between OS and cellular responses 
(proliferation at week 14 [P=0.057] and IFNγ ELISPOT at 
week 26 [P=0.049]), and humoral response at week 6 
(P=0.079).  
 
Conclusions: Sipuleucel-T is a product that is designed to 
elicit an antigen-specific memory T cell response and a 
long-lasting humoral response. These responses imply the 
presence of functional antigen-specific T cells generated as 
consequence of priming by the first infusion, and boosting 
by the second and third infusions. There is evidence of 
correlations between product parameters and OS as well 
as immune responses and OS. 
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