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– *Cytokine-release syndrome are a toxicity to be minimized.
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• Immune Checkpoints

• Bi/Tri-specific Antibodies

• Car-T Cells

• Can Cytokines be an opportunity rather than an obstacle?
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Why has Immunotherapy in Prostate Cancer been less 

Successful than Other GU Tumors?

Adapted from Binnewies M, et al Nature Med, 2018

Current I/O Strategies are T-cell Centric
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Many other Components to the Tumor 

Immune Microenvironment

Natural

Killer Cells

6Adapted from Binnewies M, et al Nature Med, 2018



Immune Analysis of 688 Prostatectomy samples 

with a median follow up of 10.2 years

Zhou SG, et al. JNCI, 2018

Strasner A et al. Fron Oncol, 2015

Flammiger A et al. APMIS 2012

McArdle PA et al. J Cancer, 2004

Lancotti M. et al.. Bio Res Int 2104

Gannon PO et al.J Immunol Methods, 2009

DMFS – Distant 

Metastasis Free 

Survival
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• Enzalutamide without ADT (biochemically recurrent study )

• Enzalutamide with ADT (1st line mCRPC trial)

• Docetaxel with ADT in metastatic castration sensitive prostate cancer

Standard of Care Therapies in Prostate Cancer Enhance 

Numbers and Activation of NK Cells 
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Collaboration with Dr. Rene Donahue, CIO, NCI

Madan RA et al. JITC, 2021

Madan RA et al. ESMO, 2022

Chandran E at al. ASCO GU, 2023



• Cytokines have the potential to induce immune 
responses (historically in RCC and melanoma)

• Cytokines can convert pleiotropic components of the 
tumor microenvironment from immune-suppressive to 
anti-tumor

• Immunocytokines can minimize system toxicity

Cytokines 
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IL-12  

Modified from Trinchieri G, Nature Reviews Immunology 2003

DC

IL-12

Antigen processing & 

presentation

•Induces differentiation 

of naive CD4+ T-cells 

to the Th1 phenotype

•Increases proliferation 

and lytic capacity of 

CTL and NK

•Promotes IFN-γ 

production by NK and T 

cells

Systemic IL-12 

hampered by severe 

systemic toxicity
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Immunocytokine: PDS0301  

NHS-76 antibody binds to DNA 

exposed in necrotic regions of 

tumors 

IL-12

MIN

NHS -muIL12 

by SC route

8 hr 24 hr 48 hr 72 hr
Location of 

SC injection

SC tumor

NHS -muIL12 

by SC route

8 hr 24 hr 48 hr 72 hr
Location of 

SC injection

SC tumor

MAX

MIN

Dorsal imaging of SC Lewis Lung Carcinoma 

tumors on right rear flank
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PDS0301 Phase 1 Study

Strauss J et al, Clin Cancer Res 2019

• Enrolled 59 patients 

• Established safety and 16.8 ug/kg as the monthly dose
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Immune Cell 

Subset

Day 1 Day 8 delta p Adjusted p

NK-Tim3+ 0.07 (0.02-0.024) 0.49 (0.09-1.42) Increase 0.0059 0.047

NK-Mature Tim3+ 0.07 (0.03-0.021) 0.93 (0.25-1.53) Increase 0.002 0.018

NKT-PD1+ 0.08 (0.03-0.013) 0.22 (0.08-0.35) Increase 0.002 0.008
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How Best to Develop A Necrosis Targeting 

Immunocytokine?
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Docetaxel induces necrosis and PDS0301 retention in MC38

Docetaxel
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* Untreated tumors have detectable levels of baseline necrosis
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Docetaxel + PDS0301

Atiq M. et al, ASCO GU, 2022 24



Docetaxel + PDS0301: Phase I Study

Atiq M. et al, ASCO GU, 2022 25



Docetaxel + PDS0301: Phase I Study

Atiq M. et al, ASCO GU, 2022 26

PDS0301 16.8 mcg/kg

N = 6

PDS0301 12.0 mcg/kg

N = 6
PDS0301 8.0 mcg/kg

N = 6



Docetaxel + PDS0301: Phase I Study and PSA Responses

Atiq M. et al, ASCO GU, 2022 27

All mCRPC pts on study beyond 6 months
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Adding PDS0301 to Docetaxel at Day 22 Increases Immune Activation 
in a Dose-Independent Fashion
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• Addition of PDS0301 decreases Treg subsets and ki67+ NK
• Addition of PDS0301 increases CM CD8, proliferative CD4 and CD8, and increases activated NK

Treatment Schedule

D1: Docetaxel
D22: Docetaxel + PDS0301
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Adding PDS0301 to Docetaxel at Day 22 Increases Immune Activation 
in a Dose-Independent Fashion
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D22: Docetaxel + PDS0301
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Adding PDS0301 to Docetaxel at Day 22 Increases Immune Activation 
in a Dose-Independent Fashion
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Treatment Schedule

D1: Docetaxel
D22: Docetaxel + PDS0301

Unlike single agent PDS0301, there did not appear to be a dose-response to immune 
changes, consistent with increased IL-12 delivery when combined with a necrosis-inducing 
agent
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Adding PDS0301 to Docetaxel at Day 22 
Decreases Regulatory T-cells

Treatment Schedule

D1: Docetaxel
D22: Docetaxel + PDS0301
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Black: PDS0301 8 mcg/kg; Blue: PDS0301: 12 mcg/kg; Red: PDS0301: 16.8 mcg/kg
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1 22 43
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Comparison of Changes Induced by the Addition of Docetaxel Followed by 
Docetaxel + PDS0301 (By 3 Dose Levels)

All Dose Levels 
PDS0301 Combined
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• There are not obvious differences seen in the levels of IFNg and Granzyme B among the different dose levels of PDS0301
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Preliminary Conclusion of Immune Analysis of 

Docetaxel and PDS0301

33

• Consistent with pre-clinical synergy, increasing necrosis 

with chemotherapy leads to consistent immune activation 

at all dose levels



Docetaxel + PDS301: Phase I Study

Atiq M. et al, ASCO GU, 2022 34

PDS0301 16.8 mcg/kg

N = 6

PDS0301 12.0 mcg/kg

N = 6
PDS0301 8.0 mcg/kg

N = 6



Chemo-Immunotherapy in Metastatic 

Prostate Cancer

Cohort :
Metastatic
Castration 
Sensitive 

Prostate Cancer

Docetaxel x 6 cycles
Abiraterone Daily

PDS0301
n= up to 32

End Point: 8 month PSA

Cohort :
Metastatic
Castration 
Resistant 

Prostate Cancer

Docetaxel 
PDS0301
 (n=24)

End Point:  increase PFS

  

Key Correlatives:

• 150+ circulating immune cell subsets (CIO 

Collaboration)

• Pre and post treatment biopsies

• Evolution of Neuroendocrine Prostate 

Cancer Cells  (U01 Grant with Mass 

General and Daniel Haber, MD, PHD)
35



PDS0301 Enhances Radiation Anti-Tumor Impact 

and Survival 

Anti-tumor effect and survival was greatest in the mice treated with radiation (IR) and PDS0301 (group III; note 

group III4 evaluates the tumor contralateral to IR and the group III5 evaluates the tumor ipsilateral to the IR.) 

Eckert F et al Oncoimmunology, 2017 36



Definitive Radiation + PDS0301 in Intermediate and 

High Risk Prostate Cancer

Primary Endpoints:

• Safety

• Changes in T-cell Clonality 

Secondary/Exploratory Endpoints:

• Changes in Immune Cell Subsets

• Changes in T-cell Clonality (periphery vs. tumor)
37

ROB Collaborators:

Dr. Deborah Citrin

Dr. Krishnan Patel

Study Now 

Enrolling at 

the NCI



Can Cytokines Make an Impact in Prostate 

Cancer?

• Preclinical data supports potential synergy of PDS0301 in combination 

with necrosis-inducing therapies 

• Clinical data demonstrates the safety of PDS0301 with docetaxel

• Correlative immune data suggests immune synergy of docetaxel and 

PDS0301

• On-going and planned studies at the NCI will further evaluate 

PDS0301 in prostate cancer 
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