
The New and the Old in Advanced Prostate Cancer

Ulka Vaishampayan, M.D.
Director of Phase I Therapeutics

Rogel Cancer Center
Professor of Medicine/GU Oncology

University of Michigan School of Medicine
Ann Arbor MI



Management of Castrate Sensitive Prostate Cancer

Advances in Castrate Resistant Prostate Cancer

Novel Therapies and Advances 

Three Main Objectives



Clinical States of Prostate Cancer
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10 – 15+ years
Death from non-prostate cancer illness

AR Activation
Rettig, MB. Current Treatment Strategies for Advanced Prostate Cancer. Federal Practitioner. Dec 8, 2017.  

Prostate Cancer 
Death



Metastatic Hormone Sensitive 
Prostate Cancer

Study Agent/s PFS/OS P value Key adverse Events

TITAN Apalutamide
Vs
Placebo

NR

22.1 mo

<0.0001
HR=0.48

Rash, mental changes,
fractures

Enzamet Enzalutamide
Vs
Placebo

NR

19 mo

<0.001
HR=0.39

Seizures
Fatigue
falls

Latitude Abiraterone
Vs
Placebo

53.3 mo

36.5 mo

<0.001
HR=0.47

Hypertension
Hypokalemia
Edema

CHAARTED ADT + Docetaxel
Vs 
ADT

57.6 mo

44 mo

<0.001
HR=0.61

Febrile neutropenia
Neuropathy
Alopecia





Triplet Therapy in mHSCPC: ARASENS: ADT + darolutamide + chemo





Non-Metastatic Castrate-Resistant Prostate 
Cancer (M0 nmCRPC)
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• Predictor of outcomes in nmCPRC[1,2]

– Longitudinal study population: 13,552 Veterans with nmCRPC
– Increased risk of death in men with nmCRPC was associated with:

§ Higher log PSA at baseline
§ Shorter PSADT
§ Development of  metastases

[1] Freeland, et al. J Urol. 2019;201:abstr MP34-07. [2] Fuld, et al. J Clin Oncol. 2018;36:suppl_abstr e17057.



Non Metastatic Castrate Resistant 
Prostate Cancer

Study Agent MFS P value Key adverse Events

SPARTAN Apalutamide
Vs
Placebo

40.5 mo

16.2 mo

<0.001
HR=0.28

Rash, seizures
Mental changes
Cardiac events

PROSPER Enzalutamide
Vs
Placebo

36.6 mo

14.7 mo

<0.001
HR=0.29

Seizures
Hypertension
Cardiac events

ARAMIS Darolutamide
Vs
Placebo

40.4 mo

18.4 mo

<0.001
HR=0.41

No seizure activity
Fatigue noted





Therapy Options for CRPC: agents 
with level I evidence

• Apalutamide
• Enzalutamide
• Darolutamide

nmCRPC

• Sipuleucel T
• Abiraterone
• Enzalutamide
• Docetaxel
• Cabazitaxel
• Radium-223

mCRPC
Therapy 
selection 

depends on 
prior therapy

Metastasis Free 
Survival and Overall 
Survival

Overall Survival 



Summary of Approved Therapies with Survival 
Benefit in mCRPC

Agent Indication Route
Schedule

Cortico-
steroids Symptoms Contra-

indications
PSA 

Response
Median OS 

Benefit, Mos

Sipuleucel-T Pre/post 
docetaxel IV every 2 wk x 3 no asymptomatic,

minimally sx 
narcotics for pain, 

liver mets No 4.1

Abiraterone Pre/post 
docetaxel

oral, empty 
stomach yes* not specified severe liver dysfx, 

low K, heart failure Yes Post-doc: 4.6 
Pre-doc: 4.4

Enzalutamide Pre/post 
docetaxel oral no not specified seizures Yes Post-doc: 4.8 

Pre-doc: 4.0

Docetaxel mCRPC IV every 3 wk yes* not specified moderate liver 
dysfx, cytopenias Yes 2.4

Cabazitaxel Post docetaxel IV every 3 wk yes* not specified moderate liver 
dysfx, cytopenias Yes 2.4

Radium-223
Post docetaxel or 

not fit for 
docetaxel

IV, every 4 wks 
for 6 doses not required symptomatic bone 

metastases visceral mets NR 3.6

* In clinical trials and on FDA label. 12



Sequencing Decisions in mCRPC: 
Pretreated population

Met CRPC: 
pretreated with 
ARAT (1 or 2)

Rad-223

Chemo: IV 
taxane

Met CRPC 
pretreated with 

IV taxane

ARAT
Or 

Rad-223

Chemo:IV
Taxane

Genomic Testing for 
HRR mutations



Genomic Testing in mCRPC: Actionable mutations

DNA repair mutations such as BRCA1, BRCA2, ATM, PALB2, 
CHK

Use PARP inhibitors
MSI high- use pembrolizumab
Tumor mutation burden >10- Pembrolizumab
ARV7 mutation: Unlikely to respond to abiraterone or 
enzalutamide
PTEN loss: Ipatasertib is being evaluated
Other PI3 kinase inhibitors are being evaluated



• BRCA1/2 and others are proteins that repair double-strand DNA breaks

• When the gene for these proteins are mutated, the change can lead to errors in DNA 
repair that cause neoplastic growth 

• However, when subjected to enough damage at one time, the altered gene can cause 
death of cells

• PARP1 is a protein that is important for repairing single-strand breaks

• Drugs that inhibit PARP1 cause multiple double-strand breaks, and because these 
double-strand breaks cannot be efficiently repaired, cell death results:

“SYNTHETIC LETHALITY”

DNA Damage Repair as a 
Therapeutic Target

Mateo J et al. Eur Urol. 2017;71:417-425.



Figures from. de Bono et al.. N Engl J Med. 2020; 382:2091-2102

Phase III PROfound: Olaparib vs 
Physician’s Choice in mCRPC

Median rPFS, months

Olaparib     7.4
Control       3.6 
HR, 0.34 (95%CI, 0.25-0.47); P < 0.0001 

Median Interim OS, months

Olaparib     18.5 
Control       15.1 
HR, 0.64 (95%CI, 0.43-0.97); P=0.02

Imaging-Based PFS in Cohort A Interim OS in Cohort A



Phase II TRITON2: 
Rucaparib in mCRPC

17Abida W, et al. Ann Oncol. 2019;30:mdz248.003. doi.org/10.1093/annonc/mdz248.003.

• Phase 2 study rucaparib 600 mg BID 

• mCRPC and a deleterious germline or 
somatic alteration in BRCA1, BRCA2, ATM, 
CDK12, or other prespecified DDR gene

• Patients have progressed on 1–2 lines of 
androgen receptor–directed therapy and 
1 line of taxane-based chemotherapy for 
mCRPC



Phase II TRITON2: 
Rucaparib in mCRPC
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Figures from Abida W, et al. Ann Oncol. 2019;30:mdz248.003. 

Phase II TRITON2: 
Rucaparib in mCRPC

Best Change from Baseline PSA                    in 
Rucaparib-Treated Patients with a           BRCA1/2 

Alteration (n=96)

Best Change from Baseline in Sum of Target Lesion in 
Rucaparib-Treated Patients with a                       BRCA1/2

Alteration (n=56)



Both PARP Inhibitor Approvals Within Days of 
Each Other—May 2020



PROPEL STUDY 
Clarke NW, et al NEJM Evidence 2022



All PFS analyses favored abi+Olaparib, HRR 
mutation HR=0.5, non HRR mutation HR=0.76

• Median PFS abi +Olaparib was 24 months 
and 16.8 months with abiraterone and 
prednisone.
• OS no difference but not mature as yet.

• Measurable disease RR increased to 58% 
in combination and 48% in abi arm

• PSA response rate 69% with abi alone and 
79% with abi + Olaparib.



Efficacy of radioligands in mCRPC
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Michael J. Morris

Open-label study of protocol-permitted standard of care 
± 177Lu-PSMA-617 in adults with PSMA-positive mCRPC

• Randomization stratified by
• ECOG status (0–1 or 2)
• LDH (high or low) 
• Liver metastases (yes or no)
• Androgen receptor pathway 

inhibitors in SOC (yes or no)

2:1

Eligible patients
• Previous treatment with both

• ≥ 1 androgen receptor 
pathway inhibitor

• 1 or 2 taxane regimens
• Protocol-permitted standard of care 

(SOC) planned before randomization
• Excluding chemotherapy 

immunotherapy, radium-223, 
investigational drugs

• ECOG performance status 0–2
• Life expectancy > 6 months
• PSMA-positive mCRPC on PET/CT 

with 68Ga-PSMA-11

Final analysis

Protocol-permitted SOC + 
177Lu-PSMA-617

7.4 GBq (200 mCi) every 6 weeks
4 cycles, increasable to 6

Protocol-permitted SOC 
alone

Treatm
ent

Follow
-up

• CT/MRI/bone scans
• Every 8 weeks (treatment)
• Every 12 weeks (follow-

up)
• Blinded independent 

central review



PSMA-Lu Response

Kratochwil et al, 2016.



Primary endpoints: 177Lu-PSMA-617 prolonged OS

Primary 
analysis
All randomized 
patients 
(N = 831)
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Michael J. Morris



177Lu-PSMA-617 prolonged OS in the rPFS analysis set

Additional 
analysis 
rPFS 
analysis set
(n = 581)
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Secondary endpoint: PSA responses favored the
177Lu-PSMA-617 arm among evaluable patients



SUV mean correlated with rPFS

Vae=rmstrong A et al. ASCO 2022



PSMA scan SUV mean correlated with OS



VISION Trial Results: 
Vaishampayan et al. ASCO 2022



VISION study 
conclusions

• Adding 177Lu-PSMA-617 to safely combinable 
standard of care in patients with mCRPC after 
androgen receptor pathway inhibition and 
chemotherapy

• Extended overall survival
• Delayed radiographic disease progression

• 177Lu-PSMA-617 was well tolerated

• These findings warrant adoption of 177Lu-PSMA-
617 as a new treatment option 
in patients with mCRPC

Michael J. Morris 32



NOVEL AGENTS
AR degraders
Oral chemo

T cell based Immune Therapy
Neuroendocrine Disease



• CDK12-mutant subtype displays elevated neoantigen burden from gene fusions

• Mirrored by increased T cell infiltration and clonal expansion

CDK12 Loss Prostate Cancer



Metastatic cancer 
with CDK12 loss of 

function by NGS

Cohort A
Metastatic CRPC

(Combination therapy)

Cohort B
Solid Tumors (non-

prostate)

Cohort C
Metastatic CRPC
(Monotherapy)

Nivolumab 3 mg/kg IV 
+

Ipilimumab 1 mg/kg IV 
(up to 4 doses)

every 3 wks

Nivolumab 3 mg/kg IV 
+

Ipilimumab 1 mg/kg IV 
(up to 4 doses)

every 3 wks

Nivolumab 480 mg IV
q4 wks (for up to 52 

weeks)

Nivolumab 480 mg IV q4 
wks for up to 92 additional 

wks (total up to 104 
weeks)

with restaging every 12 
wks

Nivolumab 480 mg IV q4 
wks for up to 92 additional 

wks (total up to 104 
weeks)

with restaging every 12 
wks

IMPACT (UMCC 2018.050) Schema NCT03570619

Ipi 1 + 
Nivo 3

Current enrollment: 
Cohort A = 33 participants (total=33)
Cohort B = 7 participants (total=15)
Cohort C = 0 participants (total=25)



AR Degraders : Protein lysing chimera



Promising Responses in Enza Resistant 
mCRPC: Petrylak DP et al GU ASCO 2020 and 2022



M18MDP: Multicenter phase IIb study to evaluate the efficacy and tolerability of 
ModraDoc006 in combination with ritonavir (denoted ModraDoc006/r) in 
patients with metastatic castration-resistant prostate cancer, suitable for 
treatment with a taxane: Vaishampayan U et al. ASCO 2022
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§ Primary endpoint: rPFS
§ Secondary: PSA RR, PFS@6m, TTP, DOR, PSA PFS,TT1stSkEv, ORR
§ PI: Ulka Vaishampayan, University of Michigan



CONFIDENTIAL

1. For patients with missing data, average of prior and subsequent measurement taken ((2 patients in IV, 1 patient in ModraDoc006/r arms). 

Preliminary Activity Data
Both IV & ModraDoc006/r show clear impact on PSA levels – rPFS data not yet available, and majority of patients still on treatment
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CONFIDENTIAL

v ModraDoc006/r

Convenient oral 
weekly dosing

Favorable safety profile 
as compared to IV 
docetaxel

Clinical Efficacy Noted

CONCLUSION

Safety
•ModraDoc006/r typically 
exhibits mild GI-toxicities 

•No hematological toxicity at the 
20-20/200-100 dose

•Elimination of infusion reactions
• Improved safety profile as 
compared to IV docetaxel with 
reduced cytopenias, infections 
and neuropathy.

Efficacy
•Preliminary efficacy noted (> 50% of all patients 
ongoing)

•Responses improve over longer treatment period
•Encouraging signs of response for ModraDoc006/r 
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Lenvatinib + Pembrolizumab in Neuroendocrine Prostate Cancer: A 
Hoosier Cancer Research Network Study
PI: Ulka Vaishampayan MD

Lenvatinib and pembrolizumab combination has established preclinical 
synergy: In syngeneic CT26 CRC and Hepa1-6 HCC murine tumor models, 
the combination of lenvatinib and an anti-PD-1 antibody produced greater 
reduction in tumor volume and a higher response rate than either agent 
alone, including complete regression of tumors in some animals 
The combination showed immunomodulatory properties: increased tumor 
infiltration of effector CD8+ T cells and decreased monocytes and 
macrophages.
Clinical safety and efficacy of combination is established
Combination has proven clinical efficacy in endometrial cancer and is FDA 
approved.
We are conducting a phase II trial in mCRPC with neuroendocrine features or 
in small cell ca prostate.



Clinically 
Localized 
Disease

Rising 
PSA

Clinical 
Metastases: 
Noncastrate

Non-metastatic 
CRPC

mCRPC:
1st Line

mCRPC:
2nd Line

mCRPC:
3rd Line

mCRPC:
4th Line

ADT +/-
Abiraterone, Enzalutamide or Chemo

Apalutamide
Darolutamide
Enzalutamide Abiraterone

Cabazitaxel
Docetaxel

Enzalutamide
Radium-223
Sipuleucel-T

Noncastrate

Castrate resistant

Prostate Cancer Clinical States Model as developed by the Prostate Cancer Clinical Trials Working Group 3 (PCWG3) Guidelines. (Modified from Scher H,et al, J Clin Oncol. 2016;34(12):1402-18).

Many options for 
sequencing and 
choice of agents

• With genetic testing
‒ Rucaparib
‒ Olaparib

• If microsatellite instability-
high (MSI-H) or mismatch 
repair deficient or tumor 
mutational burden > 10 Mb

‒ Pembrolizumab

• Clinical trial

PARPi + 
AR-targeting agent 

• PARPi + 
Radiopharmaceuticals, 
Immunotherapies, or 
Chemotherapy

• Role as maintenance therapy



Conclusions
Careful pt selection is required for nmCRPC especially as treatment 
commitment is for prolonged periods of time in an asymptomatic 
patient population
2 Androgen receptor targeted agents were not better than 1; Alliance 
trial showed no benefit for combo of abi+enza vs enza alone.
Cardiac risks , falls, fractures and other comorbidities should be 
considered.
mHSPC: Critical discussion of pros and cons of docetaxel chemo vs 
ARAT. 
Biomarker exploration is needed to help guide the type of therapy.
Almost all pts with mCRPC space will be pretreated with ARAT agent. 
This will impact therapy choices and sequencing in mCRPC.
Genomic testing and actionable mutations should be evaluated
PARP inhibitor maybe used in combo with abiraterone in mCRPC




