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Product: PROVENGE  

Proper Name: Sipuleucel-T 

Indication: PROVENGE is indicated for the treatment of asymptomatic or minimally 

symptomatic metastatic castrate resistant (hormone refractory) prostate cancer. 

Description:  PROVENGE consists of autologous peripheral blood mononuclear cells, including 

antigen presenting cells (APCs), that have been activated during a defined culture period with a 

recombinant human protein, PAP-GM-CSF, consisting of prostatic acid phosphatase (PAP), an 

antigen expressed in prostate cancer tissue, linked to granulocyte-macrophage colony-stimulating 

factor (GM-CSF), an immune cell activator. 

BLA:  STN BL 125197 

Regulatory Milestone:  

Date Milestone Description 

22 DEC 1996  IND Original submission, BB-IND 6933, in effect.  

03 NOV 1998  

End of Phase 2 Meeting to discuss a prospective Phase 3 trial 

including product issues, clinical target population, study endpoints, 

assessment of treatment benefit, and appropriate controls.  

04 MAR 1999  
Follow-Up to End of Phase 2 Teleconference to discuss a prospective 

Phase 3 trial and a Phase 2 open-label salvage trial  

03 SEP 1999  

Follow-Up to End of Phase 2 Teleconference on Phase 3 Protocols 

D9901 and D9902, discussing study design and statistical analysis 

plan  

20 JUL 2001  Sipuleucel-T Clinical Development Plan and new Phase 3 study P-11  

26 JUL 2002  D9901 Final Statistical Analysis Plan (SAP) submitted to FDA  
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Oct 2002  D9901 Primary Analysis  

22 NOV 2002  
Type A Meeting to discuss results of D9901 and proposed changes to 

D9902  

30 MAY 2003  Special Protocol Assessment agreement received for Protocol D9902B  

30 JUL 2003  
Sipuleucel-T received Fast Track designation for the treatment of 

asymptomatic patients with metastatic, Gleason Sum ≤ 7 AIPC  

October 2004  D9901 Survival Analysis Performed  

24 NOV 2004  D9902A Final Statistical Analysis Plan submitted to FDA  

28 JUL 2005  Type C Meeting (CMC Licensing Strategy)  

11 OCT 2005  Amendment 7 for Protocol D9902B submitted  

25 NOV 2005  SPA agreement for Amendment 7  

21 Aug 2006  Clinical section of BLA submitted electronically  

29 March 2007  Meeting of CTGT advisory committee to discuss BLA 125197  

8 May 2007  CR letter issued by FDA  

9 Jan 2008  SPA amendment submitted  

29 Apr 2008  Type C pre-BLA clinical issues  

29 Jan 2009  Revised statistical analysis plan submitted to IND 6933 Amd # 279  

14 April 2009  Revised IDMC charter submitted to IND 6933 Amd # 282  

PDUFA Goal Date: May 1, 2010 

FDA Approval Date: April 29, 2010 

EU approval: September 06, 2013 (withdrawn) 

http://wayback.archive-it.org/7993/20170722071307/https:/www.fda.gov/BiologicsBloodVaccines/CellularGeneTherapyProducts/ApprovedProducts/ucm210215.htm
https://www.ema.europa.eu/en/medicines/human/EPAR/provenge
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Package Insert:  Package Insert - Provenge 

Summary Basis for Regulatory Approval: April 29, 2010 Summary Basis for Regulatory Action 

- Provenge 

European Public Assessment Report: June 27, 2013 Assessment report - Provenge  

Manufacturing Platform: 

PARAMETER DATA REFERENCE 

Manufacturer Dendreon Corporation  

Transgene Autologous peripheral blood mononuclear cells (PBMCs) 1 

Indication 

PROVENGE is an autologous cellular immunotherapy 

indicated for the treatment of asymptomatic or minimally 

symptomatic metastatic castrate resistant (hormone 

refractory) prostate cancer. 

1 

Virus and 

Serotype 
Baculovirus expression vector 2 

Cell Substrate Sf21 cell line 3 

Manufacturing 

platform 

Provenge is manufactured from a patient’s own 

peripheral blood cells obtained via apheresis (APH). The 

APH is considered a cellular starting material. The 

manufacturing process involves several concentration and 

separation steps using proprietary separation solutions 

and devices to reduce certain cell types. The resulting 

population is then incubated with the fusion protein 

PA2024 under specified conditions (temperature and 

time), to activate the antigen presenting cells. Following 

incubation with the antigen, the cells are aseptically 

harvested, washed, suspended in lactated ringers, and 

packed for delivery to the infusion center. 

3 

Dose in 

vial/final 

container 

50 million autologous CD54+ cells activated with 

PAPGM-CSF, suspended in 250 mL of Lactated Ringer’s 

Injection, USP 

1 

https://www.fda.gov/media/78511/download
https://www.fda.gov/media/78511/download
http://wayback.archive-it.org/7993/20170722071307/https:/www.fda.gov/downloads/BiologicsBloodVaccines/CellularGeneTherapyProducts/ApprovedProducts/UCM213114.pdf
http://wayback.archive-it.org/7993/20170722071307/https:/www.fda.gov/downloads/BiologicsBloodVaccines/CellularGeneTherapyProducts/ApprovedProducts/UCM213114.pdf
https://www.ema.europa.eu/en/documents/assessment-report/provenge-epar-public-assessment-report_en.pdf
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Dose / patient 3 doses at approximately 2-week intervals. 1 

1. Package insert: Package Insert - Provenge 

2. EPAR full: Provenge 

3. EPAR quality: June 27, 2013 Assessment report - Provenge  

4. FDA SBAR: April 29, 2010 Summary Basis for Regulatory Action - Provenge 

Advisory Committee:  

The original BLA for sipuleucel-T for treatment of prostate cancer was submitted in 2006. 

That application was based on results from Studies D9901 and D9902A. On March 29, 2007, FDA 

held an advisory committee meeting (Cellular, Tissue and Gene Therapies Advisory Committee, 

supplemented by members of the Oncology Drugs Advisory Committee and several prostate 

cancer specialists) to seek advice on the persuasiveness of the sipuleucel-T efficacy and safety 

results. In addition, several questions regarding product potency, variability, and mechanism of 

action were discussed. 

The committee generally agreed that the data supported the proposed mechanism of action, 

that CD54 up-regulation was a good indicator of antigen presenting cell activation, and that the 

therapy has the potential to improve antigen presentation to tumor-specific T cells. Regarding the 

immune monitoring data, the Committee stated that more information was needed in order to 1) 

determine the function of antigen presenting cells in the product in stimulating T and B cell 

responses, 2) determine the role of PAP antigen in eliciting an immune response, and 3) evaluate 

host T cell activation and suppression in product function, and how that will or will not correlate 

with survival. 

https://www.fda.gov/media/78511/download
https://www.ema.europa.eu/en/medicines/human/EPAR/provenge
https://www.ema.europa.eu/en/documents/assessment-report/provenge-epar-public-assessment-report_en.pdf
http://wayback.archive-it.org/7993/20170722071307/https:/www.fda.gov/downloads/BiologicsBloodVaccines/CellularGeneTherapyProducts/ApprovedProducts/UCM213114.pdf
http://wayback.archive-it.org/7993/20170113134116/http:/www.fda.gov/OHRMS/DOCKETS/98fr/E7-3712.htm
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After discussions regarding the significance of the CVEs reported in the submitted studies, 

the committee voted unanimously (17-0) that safety had been established. The Committee 

recommended that post marketing pharmacovigilance studies be performed to monitor the 

incidence of CVEs, with attention to the African American population and other minorities. 

After additional discussion, the Committee voted 13 yes and 4 n o to the question of 

whether there was substantial evidence that the product was effective. Despite the majority of yes 

votes, the majority of Committee members expressed uncertainty regarding treatment effect 

(increased survival) of sipuleucel-T in the intended patient population. In addition, there was a 

consensus that the ongoing D9902B trial must be completed; that, to confirm the survival 

advantage seen in D9901, the integrity of D9902B must not be compromised, and that the under-

representation of the African American population should be addressed. 

After complete review of the original BLA submission, the FDA determined that the 

efficacy result in the original application was not statistically persuasive. Therefore, the FDA 

issued a complete response letter requiring submission of the results of Study D9902B before 

licensure. 

Clinical Trials: 

NCT 
TRIAL 

PHASE 

SUBJECTS 

ENROLLED 
TITLE COUNTRIES 

NCT00005947 3 127 

Vaccine Therapy in Treating 

Patients with Metastatic 

Prostate Cancer That Has Not 

Responded to Hormone 

Therapy 

United States 

NCT00065442 3 512 

Provenge® (Sipuleucel-T) 

Active Cellular Immunotherapy 

Treatment of Metastatic 

United States, 

Canada 

https://www.clinicaltrials.gov/ct2/show/NCT00005947?term=sipuleucel-T%2C+D9901&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00005947?term=sipuleucel-T%2C+D9901&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00005947?term=sipuleucel-T%2C+D9901&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00005947?term=sipuleucel-T%2C+D9901&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00005947?term=sipuleucel-T%2C+D9901&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00065442?term=sipuleucel-T%2C+D9902B&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00065442?term=sipuleucel-T%2C+D9902B&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00065442?term=sipuleucel-T%2C+D9902B&draw=2&rank=1
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Prostate Cancer After Failing 

Hormone Therapy 

NCT00779402 3 176 
PROvenge Treatment and Early 

Cancer Treatment 
United States 

NCT00849290 2 113 

Immunotherapy for Men With 

Objective Disease Progression 

On Protocol D9902 Part B 

(NCT00065442) 

United States, 

Canada 

NCT01133704 3 98 

Immunotherapy with APC8015 

(Sipuleucel-T, Provenge) for 

Asymptomatic, Metastatic, 

Hormone-Refractory Prostate 

Cancer 

 

EudraCT Numbers:  

• 2011-001192-39 

Publications: 

• Small, E. J., Fratesi, P., Reese, D. M., Strang, G., Laus, R., Peshwa, M. V., & Valone, F. H. 

(2000). Immunotherapy of hormone-refractory prostate cancer with antigen-loaded dendritic 

cells. Journal of clinical oncology : official journal of the American Society of Clinical 

Oncology, 18(23), 3894–3903. https://doi.org/10.1200/JCO.2000.18.23.3894 

• Burch, P. A., Croghan, G. A., Gastineau, D. A., Jones, L. A., Kaur, J. S., Kylstra, J. W., 

Richardson, R. L., Valone, F. H., & Vuk-Pavlović, S. (2004). Immunotherapy (APC8015, 

Provenge) targeting prostatic acid phosphatase can induce durable remission of metastatic 

androgen-independent prostate cancer: a Phase 2 trial. The Prostate, 60(3), 197–204. 

https://doi.org/10.1002/pros.20040 

• Schellhammer, P. F., & Hershberg, R. M. (2005). Immunotherapy with autologous antigen 

presenting cells for the treatment of androgen independent prostate cancer. World journal of 

urology, 23(1), 47–49. https://doi.org/10.1007/s00345-004-0475-z 

• Beinart, G., Rini, B. I., Weinberg, V., & Small, E. J. (2005). Antigen-presenting cells 8015 

(Provenge) in patients with androgen-dependent, biochemically relapsed prostate cancer. 

Clinical prostate cancer, 4(1), 55–60. https://doi.org/10.3816/cgc.2005.n.013 

https://www.clinicaltrials.gov/ct2/show/NCT00065442?term=sipuleucel-T%2C+D9902B&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00065442?term=sipuleucel-T%2C+D9902B&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00779402?term=sipuleucel-T%2C+P-11&draw=2&rank=4
https://www.clinicaltrials.gov/ct2/show/NCT00779402?term=sipuleucel-T%2C+P-11&draw=2&rank=4
https://www.clinicaltrials.gov/ct2/show/NCT00849290?term=sipuleucel-T%2C+PB01&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00849290?term=sipuleucel-T%2C+PB01&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00849290?term=sipuleucel-T%2C+PB01&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT00849290?term=sipuleucel-T%2C+PB01&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01133704?term=sipuleucel-T%2C+D9902A&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01133704?term=sipuleucel-T%2C+D9902A&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01133704?term=sipuleucel-T%2C+D9902A&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01133704?term=sipuleucel-T%2C+D9902A&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01133704?term=sipuleucel-T%2C+D9902A&draw=2&rank=1
https://doi.org/10.1200/JCO.2000.18.23.3894
https://doi.org/10.1002/pros.20040
https://doi.org/10.1007/s00345-004-0475-z
https://doi.org/10.3816/cgc.2005.n.013
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• Rini, B. I., Weinberg, V., Fong, L., Conry, S., Hershberg, R. M., & Small, E. J. (2006). 

Combination immunotherapy with prostatic acid phosphatase pulsed antigen-presenting cells 

(provenge) plus bevacizumab in patients with serologic progression of prostate cancer after 

definitive local therapy. Cancer, 107(1), 67–74. https://doi.org/10.1002/cncr.21956 

• Small, E. J., Schellhammer, P. F., Higano, C. S., Redfern, C. H., Nemunaitis, J. J., Valone, F. 

H., Verjee, S. S., Jones, L. A., & Hershberg, R. M. (2006). Placebo-controlled phase III trial 

of immunologic therapy with sipuleucel-T (APC8015) in patients with metastatic, 

asymptomatic hormone refractory prostate cancer. Journal of clinical oncology : official 

journal of the American Society of Clinical Oncology, 24(19), 3089–3094. 

https://doi.org/10.1200/JCO.2005.04.5252 

• Higano, C. S., Schellhammer, P. F., Small, E. J., Burch, P. A., Nemunaitis, J., Yuh, L., 

Provost, N., & Frohlich, M. W. (2009). Integrated data from 2 randomized, double-blind, 

placebo-controlled, phase 3 trials of active cellular immunotherapy with sipuleucel-T in 

advanced prostate cancer. Cancer, 115(16), 3670–3679. https://doi.org/10.1002/cncr.24429 

• Kantoff, P. W., Higano, C. S., Shore, N. D., Berger, E. R., Small, E. J., Penson, D. F., 

Redfern, C. H., Ferrari, A. C., Dreicer, R., Sims, R. B., Xu, Y., Frohlich, M. W., 

Schellhammer, P. F., & IMPACT Study Investigators (2010). Sipuleucel-T immunotherapy 

for castration-resistant prostate cancer. The New England journal of medicine, 363(5), 411–

422. https://doi.org/10.1056/NEJMoa1001294 

• Beer, T. M., Bernstein, G. T., Corman, J. M., Glode, L. M., Hall, S. J., Poll, W. L., 

Schellhammer, P. F., Jones, L. A., Xu, Y., Kylstra, J. W., & Frohlich, M. W. (2011). 

Randomized trial of autologous cellular immunotherapy with sipuleucel-T in androgen-

dependent prostate cancer. Clinical cancer research : an official journal of the American 

Association for Cancer Research, 17(13), 4558–4567. https://doi.org/10.1158/1078-

0432.CCR-10-3223 

• Sheikh, N. A., Petrylak, D., Kantoff, P. W., Dela Rosa, C., Stewart, F. P., Kuan, L. Y., 

Whitmore, J. B., Trager, J. B., Poehlein, C. H., Frohlich, M. W., & Urdal, D. L. (2013). 

Sipuleucel-T immune parameters correlate with survival: an analysis of the randomized 

phase 3 clinical trials in men with castration-resistant prostate cancer. Cancer immunology, 

immunotherapy: CII, 62(1), 137–147. https://doi.org/10.1007/s00262-012-1317-2 

https://doi.org/10.1002/cncr.21956
https://doi.org/10.1200/JCO.2005.04.5252
https://doi.org/10.1002/cncr.24429
https://doi.org/10.1056/NEJMoa1001294
https://doi.org/10.1158/1078-0432.CCR-10-3223
https://doi.org/10.1158/1078-0432.CCR-10-3223
https://doi.org/10.1007/s00262-012-1317-2
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• Flanigan, R. C., Polcari, A. J., Shore, N. D., Price, T. H., Sims, R. B., Maher, J. C., 

Whitmore, J. B., & Corman, J. M. (2013). An analysis of leukapheresis and central venous 

catheter use in the randomized, placebo controlled, phase 3 IMPACT trial of Sipuleucel-T for 

metastatic castrate resistant prostate cancer. The Journal of urology, 189(2), 521–526. 

https://doi.org/10.1016/j.juro.2012.09.029 

• Shore, N. D., Mantz, C. A., Dosoretz, D. E., Fernandez, E., Myslicki, F. A., McCoy, C., 

Finkelstein, S. E., & Fishman, M. N. (2013). Building on sipuleucel-T for immunologic 

treatment of castration-resistant prostate cancer. Cancer control : journal of the Moffitt 

Cancer Center, 20(1), 7–16. https://doi.org/10.1177/107327481302000103 

• Schellhammer, P. F., Chodak, G., Whitmore, J. B., Sims, R., Frohlich, M. W., & Kantoff, P. 

W. (2013). Lower baseline prostate-specific antigen is associated with a greater overall 

survival benefit from sipuleucel-T in the Immunotherapy for Prostate Adenocarcinoma 

Treatment (IMPACT) trial. Urology, 81(6), 1297–1302. 

https://doi.org/10.1016/j.urology.2013.01.061 

• Beer, T. M., Schellhammer, P. F., Corman, J. M., Glodé, L. M., Hall, S. J., Whitmore, J. B., 

Frohlich, M. W., & Penson, D. F. (2013). Quality of life after sipuleucel-T therapy: results 

from a randomized, double-blind study in patients with androgen-dependent prostate cancer. 

Urology, 82(2), 410–415. https://doi.org/10.1016/j.urology.2013.04.049 

• McNeel, D. G., Gardner, T. A., Higano, C. S., Kantoff, P. W., Small, E. J., Wener, M. H., 

Sims, R. B., DeVries, T., Sheikh, N. A., & Dreicer, R. (2014). A transient increase in 

eosinophils is associated with prolonged survival in men with metastatic castration-resistant 

prostate cancer who receive sipuleucel-T. Cancer immunology research, 2(10), 988–999. 

https://doi.org/10.1158/2326-6066.CIR-14-0073 

• Fong, L., Carroll, P., Weinberg, V., Chan, S., Lewis, J., Corman, J., Amling, C. L., 

Stephenson, R. A., Simko, J., Sheikh, N. A., Sims, R. B., Frohlich, M. W., & Small, E. J. 

(2014). Activated lymphocyte recruitment into the tumor microenvironment following 

preoperative sipuleucel-T for localized prostate cancer. Journal of the National Cancer 

Institute, 106(11), dju268. https://doi.org/10.1093/jnci/dju268 

• GuhaThakurta, D., Sheikh, N. A., Fan, L. Q., Kandadi, H., Meagher, T. C., Hall, S. J., 

Kantoff, P. W., Higano, C. S., Small, E. J., Gardner, T. A., Bailey, K., Vu, T., DeVries, T., 

Whitmore, J. B., Frohlich, M. W., Trager, J. B., & Drake, C. G. (2015). Humoral Immune 

https://doi.org/10.1016/j.juro.2012.09.029
https://doi.org/10.1177/107327481302000103
https://doi.org/10.1016/j.urology.2013.01.061
https://doi.org/10.1016/j.urology.2013.04.049
https://doi.org/10.1158/2326-6066.CIR-14-0073
https://doi.org/10.1093/jnci/dju268
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Response against Nontargeted Tumor Antigens after Treatment with Sipuleucel-T and Its 

Association with Improved Clinical Outcome. Clinical cancer research : an official journal of 

the American Association for Cancer Research, 21(16), 3619–3630. 

https://doi.org/10.1158/1078-0432.CCR-14-2334 

• Small, E. J., Lance, R. S., Gardner, T. A., Karsh, L. I., Fong, L., McCoy, C., DeVries, T., 

Sheikh, N. A., GuhaThakurta, D., Chang, N., Redfern, C. H., & Shore, N. D. (2015). A 

Randomized Phase II Trial of Sipuleucel-T with Concurrent versus Sequential Abiraterone 

Acetate plus Prednisone in Metastatic Castration-Resistant Prostate Cancer. Clinical cancer 

research : an official journal of the American Association for Cancer Research, 21(17), 

3862–3869. https://doi.org/10.1158/1078-0432.CCR-15-0079 

• George, D. J., Nabhan, C., DeVries, T., Whitmore, J. B., & Gomella, L. G. (2015). Survival 

Outcomes of Sipuleucel-T Phase III Studies: Impact of Control-Arm Cross-Over to Salvage 

Immunotherapy. Cancer immunology research, 3(9), 1063–1069. 

https://doi.org/10.1158/2326-6066.CIR-15-0006 

• Antoun, S., Bayar, A., Ileana, E., Laplanche, A., Fizazi, K., di Palma, M., Escudier, B., 

Albiges, L., Massard, C., & Loriot, Y. (2015). High subcutaneous adipose tissue predicts the 

prognosis in metastatic castration-resistant prostate cancer patients in post chemotherapy 

setting. European journal of cancer (Oxford, England : 1990), 51(17), 2570–2577. 

https://doi.org/10.1016/j.ejca.2015.07.042 

• Sheikh, N., Cham, J., Zhang, L., DeVries, T., Letarte, S., Pufnock, J., Hamm, D., Trager, J., 

& Fong, L. (2016). Clonotypic Diversification of Intratumoral T Cells Following Sipuleucel-

T Treatment in Prostate Cancer Subjects. Cancer research, 76(13), 3711–3718. 

https://doi.org/10.1158/0008-5472.CAN-15-3173 

• Antonarakis, E. S., Kibel, A. S., Yu, E. Y., Karsh, L. I., Elfiky, A., Shore, N. D., Vogelzang, 

N. J., Corman, J. M., Millard, F. E., Maher, J. C., Chang, N. N., DeVries, T., Sheikh, N. A., 

Drake, C. G., & STAND Investigators (2017). Sequencing of Sipuleucel-T and Androgen 

Deprivation Therapy in Men with Hormone-Sensitive Biochemically Recurrent Prostate 

Cancer: A Phase II Randomized Trial. Clinical cancer research : an official journal of the 

American Association for Cancer Research, 23(10), 2451–2459. 

https://doi.org/10.1158/1078-0432.CCR-16-1780 

https://doi.org/10.1158/1078-0432.CCR-14-2334
https://doi.org/10.1158/1078-0432.CCR-15-0079
https://doi.org/10.1158/2326-6066.CIR-15-0006
https://doi.org/10.1016/j.ejca.2015.07.042
https://doi.org/10.1158/0008-5472.CAN-15-3173
https://doi.org/10.1158/1078-0432.CCR-16-1780
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• Wei, X. X., Perry, J., Chang, E., Zhang, L., Hiatt, R. A., Ryan, C. J., Small, E. J., & Fong, L. 

(2018). Clinical Variables Associated With Overall Survival in Metastatic Castration-

Resistant Prostate Cancer Patients Treated With Sipuleucel-T Immunotherapy. Clinical 

genitourinary cancer, 16(3), 184–190.e2. https://doi.org/10.1016/j.clgc.2017.12.004 

• Wargowski, E., Johnson, L. E., Eickhoff, J. C., Delmastro, L., Staab, M. J., Liu, G., & 

McNeel, D. G. (2018). Prime-boost vaccination targeting prostatic acid phosphatase (PAP) in 

patients with metastatic castration-resistant prostate cancer (mCRPC) using Sipuleucel-T and 

a DNA vaccine. Journal for immunotherapy of cancer, 6(1), 21. 

https://doi.org/10.1186/s40425-018-0333-y 

• Redman, J. M., Steinberg, S. M., & Gulley, J. L. (2018). Quick efficacy seeking trial 

(QuEST1): a novel combination immunotherapy study designed for rapid clinical signal 

assessment metastatic castration-resistant prostate cancer. Journal for immunotherapy of 

cancer, 6(1), 91. https://doi.org/10.1186/s40425-018-0409-8 

• Twardowski, P., Wong, J., Pal, S. K., Maughan, B. L., Frankel, P. H., Franklin, K., 

Junqueira, M., Prajapati, M. R., Nachaegari, G., Harwood, D., & Agarwal, N. (2019). 

Randomized phase II trial of sipuleucel-T immunotherapy preceded by sensitizing radiation 

therapy and sipuleucel-T alone in patients with metastatic castrate resistant prostate cancer. 

Cancer treatment and research communications, 19, 100116. 

https://doi.org/10.1016/j.ctarc.2018.100116 

https://doi.org/10.1016/j.clgc.2017.12.004
https://doi.org/10.1186/s40425-018-0333-y
https://doi.org/10.1186/s40425-018-0409-8
https://doi.org/10.1016/j.ctarc.2018.100116

