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Networked iPads are available.

For assistance, please raise your hand. Devices will be collected at the conclusion of the activity.

Review Program Slides: Tap the Program Slides button to review speaker 
presentations and other program content.

Answer Survey Questions: Complete the pre- and postmeeting surveys.

Ask a Question: Tap Ask a Question to submit a challenging case or question for 
discussion. We will aim to address as many questions as possible during the 
program.

Clinicians in the Meeting Room



Review Program Slides: A link to the program slides will be posted in the chat 
room at the start of the program.

Answer Survey Questions: Complete the pre- and postmeeting surveys.

Ask a Question: Submit a challenging case or question for discussion using the 
Zoom chat room.

Get CME Credit: A CME credit link will be provided in the chat room at the 
conclusion of the program.

Clinicians Attending via Zoom



About the Enduring Program

• The live meeting is being video 
and audio recorded.

• The proceedings from today will 
be edited and developed into 
an enduring web-based 
video/PowerPoint program. 
An email will be sent to all attendees when the activity is 
available. 

• To learn more about our education programs, visit our website, 
www.ResearchToPractice.com
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Survey of General Medical Oncologists: 
January 29 – February 6, 2025

Results available on iPads and Zoom chat room
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Module 1: Role of Antibody-Drug Conjugates (ADCs) in Front-Line Therapy 
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Bladder Cancer (mUBC)



The Treatment Landscape for la/mUC has Evolved Rapidly

a No longer FDA approved; indication withdrawn

a



Why target Nectin-4?
§ Nectins are transmembrane 

cell-adhesion molecules

‒ Over-expressed in multiple 
cancers

‒ Highly expressed in both 
localized and mUC

Bladder Cancer

Breast Cancer

Lung Cancer
Distribution of Nectin-4 H-Scores Was Skewed Toward 
High Expression

Data cutoff: 8 August 2023. 
EV, enfortumab vedotin; IQR, interquartile range; P, pembrolizumab.
aIncluding all patients across both arms. 

H-Score of Nectin-4 Expression at Across Both Arms
(N=800)

5

Variable EV+P 
(n=394)

Chemotherapy 
(n=406)

H-score, median (IQR) 280 (230-298) 270 (215-297)

Subgroup, H-score, n (%)
<150 38 (9.6) 50 (12.3)
≥150 to <225 50 (12.7) 56 (13.8)
≥225 306 (77.7) 300 (73.9)

Patients with H-score 0, n (%) 3 (0.8) 6 (1.5)

H-score of Nectin-4 expression in EV-302 (n=800)

Challita-Eid, P et al. Can Res 2016, Powles et al ESMO 2024

High Nectin-4 H-Scores Were Observed Regardless 
of the Biopsy Origin

Data cutoff: 8 August 2023. 
EV, enfortumab vedotin; IQR, interquartile range; la/mUC, locally advanced or metastatic urothelial cancer; P, pembrolizumab.
aThese are not matched biopsies; one tumor tissue sample was submitted for each patient.

• The majority (69%) of biopsy 
samples submitted were of 
primary origina

Biopsy origin Primary
(n=554)

Metastasis
(n=246)

H-score, median (IQR) 267 (215-295) 287 (235-300)

6

Mean
Median



Nectin-4 antibody

(attachment group)

What is Enfortumab Vedotin?

Antibody-Drug Conjugate Targeting Nectin-4

Monomethyl auristatin E (MMAE) “payload”

Schaer et al Pharmaceuticals 2019; https://www.humimmu.com/products/anti-human-nectin-4-monoclonal-antibody

Valine-Citrulline



Enfortumab Vedotin: Mechanism of Action

1. Samanta. Cell Mol Life Sci. 2015;72:645. 
2. Rosenberg. JCO. 2019; 37:2592. 
3. Enfortumab vedotin PI.
4. Petrylak DP, et al. 2017. J Clin Oncol 35(15_suppl): Abstract 106. ASCO 2017.



EV-301: Enfortumab Vedotin vs Chemotherapy in 
mUC After Platinum and Anti–PD-1/PD-L1 Therapy
§ Interim analysis of international, randomized, open-label phase III trial of enfortumab vedotin, a 

Nectin-4–directed antibody–drug conjugate (data cutoff: July 15, 2020)

Patients with locally advanced or 
metastatic histology/cytology 

confirmed UC; previously treated with 
platinum-containing CT*; radiographic 

progression or relapse on/after 
PD-(L)1 tx; ECOG PS ≤1

(N = 608)

Stratified by liver mets (yes vs no), ECOG PS 
(0 vs 1), region (US/W Europe vs ROW)

Enfortumab Vedotin 1.25 mg/kg IV on Days 1, 8, 15 of 28-day cycles
(n = 301)

Investigator’s choice of chemotherapy (taxane or vinflunine)†

(n = 307)

*If used in the adjuvant/neoadjuvant setting, PD must be ≤ 12 mos of completion. †Standard docetaxel (75 mg/m2), paclitaxel (175 mg/m2), or vinflunine (320 
mg/m2) on Day 1 of each 21-day cycle.

§ Primary endpoint: OS
§ Secondary endpoints: investigator-assessed PFS, DCR, and ORR (all per RECIST 1.1); safety

1. Powles. NEJM. 2021;384:1125. 
2. Rosenberg. ASCO 2022. Abstr 4516.



EV-301: OS at 24 Mo
Events, n/N Median OS, Mo (95% CI)

Enfortumab vedotin 207/301 12.91 (11.01-14.92)

Chemotherapy 237/307 8.94 (8.25-10.25)

HR: 0.70 (95% CI: 0.58-0.85); 
P = .00015

Patients at Risk, n
Enfortumab vedotin

Chemotherapy
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Rosenberg. ASCO 2022. Abstr 4516; Rosenberg et al, Ann Oncol. 2023. 



Rationale of Combining Enfortumab Vedotin and Pembrolizumab

Why Combine EV and Pembrolizumab?

Gupta et al J Clin Onc 2023 41:16_suppl, 4505-4505.  

Damage-
associated 
molecular patterns 
(DAMPs:  
hallmarks of 
immunogenic cell 
death (ICD)



§ Phase Ib/II study 

§ Primary endpoint: confirmed ORR by RECIST v1.1 per BICR

§ Key secondary endpoints: confirmed ORR per RECIST v1.1 by investigator, 
DoR, DCR, PFS, OS, safety/tolerability, lab abnormalities

§ Exploratory endpoints: biomarkers of activity including BL PD-L1 status and Nectin-4 expression, 
PFS on subsequent therapy by investigator, PROs

EV-103 Study Design

Enfortumab Vedotin
1.25 mg/kg IV on Days 1, 8 Q3W

+ Pembrolizumab
200 mg on Day 1 Q3W

(n = 5)

Dose Escalation Dose Expansion Cohort A

Patients with locally 
advanced/metastatic 

UC; no prior 
treatment; ineligible 

for cisplatin
(n = 45)

Enfortumab Vedotin
1.25 mg/kg IV on Days 1, 8 Q3W

+ Pembrolizumab
200 mg on Day 1 Q3W

(n = 40)

Cohort K

Enfortumab Vedotin
1.25 mg/kg IV on Days 1, 8 Q3W

+ Pembrolizumab
200 mg on Day 1 Q3W

(n = 76)

Enfortumab Vedotin
1.25 mg/kg IV on Days 1, 8 Q3W

(n = 73)

Stratified by liver metastases 
(present/absent), ECOG PS 

(0 or 1/2) 

Rosenberg. ESMO 2022. Abstr LBA73. 



EV-103 Cohort K: ORR by BICR

§ ORR: 64.5% (95% CI 52.7-75.1)

‒ 10.5% CR! 

§ Activity seen independently of 
PD-L1 status

‒ 61.4% (27/44) confirmed ORR in 
CPS <10

‒ 67.7% (21/31) confirmed ORR in 
CPS ≥10

§ Tumor reduction observed in 
97.1% of patients

Enfortumab Vedotin + Pembrolizumab (n = 69)

Tu
m

or
 S

ize
 C

ha
ng

e 
Fr

om
 B

as
el

in
e 

(%
)

PD-L1 Score
High (CPS ≥10)
Low (CPS <10)
Not evaluable
Best Overall Response
Confirmed CR/PR

100

80

60

40

20

0

-20

-40

-60

-100

-80

Rosenberg. ESMO 2022. Abstr LBA73. O’Donnell et al, JCO 2023. 



EV-302: Phase III Trial 

Powles et al. NEJM, 2024.
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EV-302: Updated Analysis from the Phase 3 Global 
Study of Enfortumab Vedotin in Combination with 
Pembrolizumab (EV+P) vs Chemotherapy (Chemo) 
in Previously Untreated Locally Advanced or 
Metastatic Urothelial Carcinoma (la/mUC)

Powles T et al.
Genitourinary Cancers Symposium 2025;Abstract 664.

February 14, 2025
4:10 PM – 4:15 PM PST



EV-302: Updated Analysis of Key Efficacy and Safety Outcomes

Powles T et al. Genitourinary Cancers Symposium 2025;Abstract 664.



Important Questions

§ Is EV + Pembro the new Standard of Care?

§ How to Manage Toxicity of the EV + P regimen?
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Important Questions

§ Is EV + Pembro the new Standard of Care?

§ How to Manage Toxicity of the EV + P regimen?



Special Toxicities of EV to Focus on Today

§ Peripheral Neuropathy

§ Rash/Dermatologic Events

§ Ocular

§ Pneumonitis

43



Nectin-4 is Expressed in the Skin

https://www.proteinatlas.org/ENSG00000143217-NECTIN4/tissue



Lacouture et al Oncologist, 2022

Epidermis Sweat Gland

Nectin-4

Nectin-4 + EV
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1. Wu et al. Dermatology Online Journal, 25(2)
2. Lacoutre et al. The Oncologist 2022
3. Geisler et al J Am Acad Dermatol 2020

Enfortumab Skin Toxicity

§ Seen in >50% of patients

‒ Usually grade 1 or 2

‒ Rare serious toxicity

‒ Typically occurs in cycle 1 or 2

‒ Pembrolizumab dermatitis can 
occur later, but difficult to 
distinguish clinically



§ Grade 1 (<10% body surface 
area, no large fold 
involvement, no fever)

‒ High-potency topical steroids

‒ Continue EV without dose 
reduction

‒ Close reassessment

1

1. Wu et al. Dermatology Online Journal, 25(2)
2. Lacoutre et al. The Oncologist 2022

Skin Toxicity Management



1

1. Wu et al. Dermatology Online Journal, 25(2)
2. Lacoutre et al. The Oncologist 2022

Skin Toxicity Management

§ Grade 2 (10%-30% body 
surface area, no large fold 
involvement, no fever)

‒ Skin biopsy

‒ High-potency systemic steroids 
and emollients

‒ Hold EV dose until Grade 0/1

‒ Close reassessment

‒ Resume therapy at 1mg/kg



1

1. Wu et al. Dermatology Online Journal, 25(2)
2. Lacoutre et al. The Oncologist 2022

Skin Toxicity Management

§ Grade 3 (>10% body surface area, 
and either fever, blistering, 
mucosal involvement, 
unexplained liver/kidney changes, 
large skinfold involvement or 
erythroderma)

‒ Consider hospitalization

‒ Skin biopsy

‒ Discontinue EV permanently

‒ Intravenous corticosteroids (0.5-
1mg/kg), emollients, oral care



Outcomes of EV Cutaneous Toxicity
§ EV 301 

‒ 11% patients had dose interruption

‒ 8% led to dose reduction

‒ 4% discontinued EV permanently

§ EV 302

‒ 1.6% discontinued EV permanently

Powles. NEJM. 2021;384:1125. Rosenberg. ASCO 2022. Abstr 4516. 
Powles NEJM 2024



§ Sensory Neuropathy is Common (~50% of patients)

‒ Grade 1: 25%

‒ Grade 2: 25%

‒ Grade 3+: 3.6%

§ Median onset 2.4 mo

§ Can improve with dose reductions or delays (Gr2+). 
Early recognition is key

§ Motor neuropathies occur too (10% any grade)

1

Powles et al NEJM 2024

Enfortumab: Neuropathy



§ Ocular
‒ Dry eye/keratitis/lacrimation/blurred vision
‒ Treatment: Lubricating eye drops, 

ophthalmologic corticosteroids
‒ Ophthalmology referral

§ Hyperglycemia
‒ Class effects of MMAE
‒ Deaths reported due to diabetic ketoacidosis
‒ Do not treat if A1c >8%, or BG >250mg/dl
‒ Endocrinology referral, good DM management

1

Enfortumab: Other Important Toxicities



EV Toxicity: Take home points

§ Peripheral neuropathy and rash are common (~50% of patients)

§ Patient education and monitoring are key

§ Low threshold to dose-reduce & dose delay, and work with consultants 

‒ Dermatology

‒ Neurology

‒ Ophthalmology / Endocrinology 

§ Many adverse events improve with dose modification

§ Avoid EV in patients with baseline Gr 2 neuropathy, or A1c >8%, or BS of 
>13.9 mmol/L (>250mg/dL)



Selected Ongoing Trials of ADCs + Immunotherapy in mUC

Treatments Alias Ph Population
Primary 

Endpoint NCT Number
Disitamab Vedotin + Pembrolizumab DV-001 III 1st line HER2+ PFS, OS NCT05911295 

Disitamab Vedotin + Toripalimab III 1st line HER2+ PFS, OS NCT05302284 

Zelenectide Pevedotin + Pembro DURAVELO-2 III 1st line PFS NCT06225596

EV + SG + Pembrolizumab DAD-IO II 1st line ORR NCT04724018 

Datopotamab-DXd + 
Volrustomig or Rilvegostomig TROPION-Pan Tumor 03 II 1st or 2nd line ORR, AEs NCT05489211

SG + Avelumab JAVELIN Bl. Medley II 1st line PFS, AEs NCT05327530

EV + Pembro + Sacituzumab TMT or 
investigational agents KEYMAKER-U04 I/II 1st line ORR, PFS NCT05845814 

EV or SG + Atezolizumab MORPHEUS-UC Ib/II Post-platinum ORR NCT03869190 

SG + Zimberelimab (aPD-1) + 
Domvanalimab (aTIGIT) TROPHY-U01 Cohort 7 I/II 1st line ORR NCT03547973

BGB-C354 (B7-H3 ADC) + Tislelizumab I Later line AEs, ORR NCT06422520

EV: Enfortumab Vedotin. SG: Sacituzumab Govitecan



How Will I Treat mUC in 2025?

First-line therapy Second-line therapy Third-line therapy

Chemotherapy-Ineligible: 
Pembrolizumab Best Supportive Care

Taxane
---

Erdafitinib (mFGFR3)  
(can be used second line)

---
Trastuzumab Deruxtecan 

(HER2 3+) 
---

Sacituzumab Govitecan
(FDA label withdrawn 

10/2024)
---

Clinical Trials

Platinum ChemotherapyEV + Pembro
(Preferred)

PD

PD

EV unavailable, 
Cisplatin Eligible: 
Cis/Gem + Nivo

Enfortumab Vedotin +/- 
Pembrolizumab

Cisplatin and EV Ineligible: 
Carbo/Gem Avelumab/IO Maintenance

CR, PR, SD

CR, PR, SD

PD

PD

PD



Conclusions

§ Multiple combination therapies are available in the first-line setting

‒ EV plus Pembrolizumab

‒ Cisplatin-based chemotherapy plus Nivolumab

‒ Platinum-based chemotherapy → maintenance Avelumab

§ Understanding how to best select patients, and use of novel biomarkers 
could impact its use

§ Dose delays and dose modifications can be helpful in management

‒ Attention especially to neuropathy & rash

§ Much more to come!



• In what cases would you rather use a cisplatin-based regimen or 
nivolumab/chemotherapy rather than EV/pembro? It seems like 
EV/pembro is now everyone’s preferred regimen. Are there any patients 
outside of those with autoimmune disease that you would not use front-
line EV/pembro?

• What is the efficacy of EV/pembro in patients who develop metastatic 
disease after adjuvant immunotherapy? Do the experts still prefer 
EV/pembro in this setting? How does disease-free interval affect your 
thinking? 

• If a patient is ineligible for IO therapy, should we consider EV alone or 
gem/cis in the first line?

Questions from General Medical Oncologists



• 81 y/o F, frail, presented with urinary retention. An 8-cm mass was 
found. Cystoscopy and biopsy found invasive cancer with squamous 
features. PD-L1 30%. TMB 6. MRI showed the tumor invading to the 
suprapubic bone. Bone biopsy was negative. CT showed 3 small 
lung nodules — the largest is 7 mm. I plan single-agent pembro. 
What would the investigators do? For which patients would you 
still consider pembro monotherapy instead of EV/pembro, 
particularly with modern data but considering possible morbidities?

• If a patient has a complete response and is in remission, when can 
we stop EV and pembrolizumab? Is anyone using MRD to determine 
when to stop both drugs or just one drug?

Questions from General Medical Oncologists



• When administering EV/pembro, if you hold/discontinue the EV for 
toxicity do you stop the pembro as well? Or do you continue 
pembro as a single agent until progression/toxicity?

• How do you manage cutaneous toxicity in patients on EV/pembro? 
Do the experts adjust dosing interval?

• For patients with mUBC on EV/pembro with pre-existing Grade 1 
neuropathy, do you start them at a reduced dose or standard dose? 
Are there any treatments to mitigate neuropathy?

• Is there any data on the effectiveness of neoadjuvant EV/pembro?

Questions from General Medical Oncologists
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Evidence-Based Use of ADCs for Relapsed/Refractory 
Metastatic Urothelial Bladder Cancer

Matthew D. Galsky, MD FASCO 
Lillian and Henry Stratton Professor of Medicine
Icahn School of Medicine at Mount Sinai
Director, Genitourinary Medical Oncology
Associate Director, Translational Research
Tisch Cancer Institute

@MattGalsky



EV-301 Trial

Phase 3 

N = ~550

• Treatment with study drug 
until radiologic disease 
progression, intolerance, 
or other discontinuation 
criterion is met

• Radiologic assessment of 
tumor response status at 
baseline and every 8 wk

Enfortumab vedotin
1.25 mg/kg IV over 30 min 
on d 1, 8, and 15 of each 

28-d cycle

Investigator’s choice:
docetaxel, paclitaxel, or vinflunine 

(European Union only) IV 
on d 1 of each 21-d cycle

• Adult patients with locally 
advanced or mUC

• ECOG PS ≤1
• Prior platinum-containing 

chemotherapy
• PD during or after 

checkpoint inhibitor 
treatment

R

• Primary endpoint: OS
• Secondary endpoints: PFS, DOR, ORR, safety/tolerability, QOL



EV-301 Trial – 24 month follow-up

Progression-free survival Overall survival

Rosenberg et al, Ann Oncol, 2023
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Is HER2 a good target for ADCs in UC?

Location
Her 2 IHC*

≥1+ 2+ 3+
Primary
(n = 114) 84 (74%) 36 (32%) 5 (4%)

Lymph node
(n = 38) 35 (92%) 17 (45%) 4 (11%)

Press, ASCO, 2013

*Dako HercepTest system
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ERBB2 alterations (mutations and/or amplifications) were 
identified by MSK IMPACT in ≈20% of urothelial cancers

Relationship Between HER2 Alteration by NGS 
and HER2 Expression by IHC

Aggen et al, ASCO GU 2023

HER2 IHC

0 = 18.8%
1+ = 29.7%
2+ = 33.7%
3+ = 17.8%



Not all HER2 expression is created equally

Gastric Cancer
• “U” shaped
• Patchy

Breast Cancer
• Circular
• Homogenous

Bladder Cancer
• Circular
• Patchy

Abrahao-Machado, World J Gastroenterol, 2016
Bladder photomicrograph courtesy of Hikmat Al-Ahmadie



Anti-HER2 Antibody-Drug Conjugates

Antibody Payload Linker
Trastuzumab 

emtansine 
(T-DM1)

Trastuzumab DM1 Lysine-SMCC

Trastuzumab 
deruxtecan Trastuzumab DXd Cleavable

Disitamab vedotin
(RC48) Disitamab MMAE Cleavable

MRG002 Humanized anti-HER2 MMAE Cleavable

SYD985 Trastuzumab Seco-
duocarmycin Cleavable
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deruxtecan Trastuzumab DXd Cleavable

Disitamab vedotin
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SYD985 Trastuzumab Seco-
duocarmycin Cleavable



Phase II DESTINY-PanTumor02 
Trastuzumab Deruxtecan

Meric-Bernstam et al, ESMO,2023

Additional information av ailable https://bit.ly /3ry dQjX 
Copies of this presentation and other materials obtained through the QR or tex t key  codes are for personal use only

and may  not be reproduced w ithout w ritten permission of the authors.
The content of this presentation is copy right and responsibility  of the author. Permission is required for re-use.

Key eligibility criteria
• Advanced solid tumors not eligible for curative therapy
• 2L+ patient population
• HER2 expression (IHC 3+ or 2+) 
– Local test or central test by HercepTest if local test 

not feasible (ASCO/CAP gastric cancer scoring1)a

• Prior HER2-targeting therapy allowed
• ECOG/WHO PS 0–1

Baseline characteristics
• 267 patients received treatment; 202 (75.7%) based on local HER2 testing
– 111 (41.6%) patients were IHC 3+ based on HER2 

test (local or central) at enrollment, primary efficacy analysis (all patients)
– 75 (28.1%) patients were IHC 3+ on central testing, 

sensitivity analysis on efficacy endpoints (subgroup analyses)
• Median age was 62 years (23–85) and 109 (40.8%) patients had received ≥3 lines of therapy

Primary endpoint
• Confirmed ORR 

(investigator)
Secondary endpoints
• DOR, DCR, PFS, OS 
• Safety
Exploratory analysis
• Subgroup analyses by 

HER2 status

DESTINY-PanTumor02: a Phase 2 study of T-DXd for 
HER2-expressing solid tumors

aPatientswere eligible for either test. All patients were centrally confirmed; bplanned recruitment, cohorts with no objective responses in the first 15 patients were to be closed; cpatientswith tumors that express HER2, excluding tumors in the tumor-
specific cohorts, and breast cancer, non-small cell lung cancer, gastric cancer, and colorectal cancer
2L, second-line; ASCO, American Society of Clinical Oncology; CAP, College of American Pathologists; DCR, disease control rate; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal growth factor 
receptor 2; IHC, immunohistochemistry; ORR, objective response rate; OS, overall survival; PFS, progression -free survival; PS, performance status; Q3W, every 3 weeks; T -DXd, trastuzumab deruxtecan; WHO, World Health Organization
1. Hofmann M, et al. Histopathology. 2008;52:797–805

Funda Meric-Bernstam

An open-label, multicenter study (NCT04482309) 

40 per cohortb

T-DXd
5.4 mg/kg Q3W

Primary analysis 
data cutoff: Jun 8, 2023
Median follow up: 12.75 mo

Bladder cancer

Cervicalcancer

Ovarian cancer

Pancreatic cancer

Biliary tract cancer

Other tumorsc

Endometrial cancer

Additional information av ailable https://bit.ly /3ry dQjX 
Copies of this presentation and other materials obtained through the QR or tex t key  codes are for personal use only

and may  not be reproduced w ithout w ritten permission of the authors.
The content of this presentation is copy right and responsibility  of the author. Permission is required for re-use.

Key eligibility criteria
• Advanced solid tumors not eligible for curative therapy
• 2L+ patient population
• HER2 expression (IHC 3+ or 2+) 
– Local test or central test by HercepTest if local test 

not feasible (ASCO/CAP gastric cancer scoring1)a

• Prior HER2-targeting therapy allowed
• ECOG/WHO PS 0–1

Baseline characteristics
• 267 patients received treatment; 202 (75.7%) based on local HER2 testing
– 111 (41.6%) patients were IHC 3+ based on HER2 

test (local or central) at enrollment, primary efficacy analysis (all patients)
– 75 (28.1%) patients were IHC 3+ on central testing, 

sensitivity analysis on efficacy endpoints (subgroup analyses)
• Median age was 62 years (23–85) and 109 (40.8%) patients had received ≥3 lines of therapy

Primary endpoint
• Confirmed ORR 

(investigator)
Secondary endpoints
• DOR, DCR, PFS, OS 
• Safety
Exploratory analysis
• Subgroup analyses by 

HER2 status

DESTINY-PanTumor02: a Phase 2 study of T-DXd for 
HER2-expressing solid tumors

aPatientswere eligible for either test. All patients were centrally confirmed; bplanned recruitment, cohorts with no objective responses in the first 15 patients were to be closed; cpatientswith tumors that express HER2, excluding tumors in the tumor-
specific cohorts, and breast cancer, non-small cell lung cancer, gastric cancer, and colorectal cancer
2L, second-line; ASCO, American Society of Clinical Oncology; CAP, College of American Pathologists; DCR, disease control rate; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal growth factor 
receptor 2; IHC, immunohistochemistry; ORR, objective response rate; OS, overall survival; PFS, progression -free survival; PS, performance status; Q3W, every 3 weeks; T -DXd, trastuzumab deruxtecan; WHO, World Health Organization
1. Hofmann M, et al. Histopathology. 2008;52:797–805

Funda Meric-Bernstam

An open-label, multicenter study (NCT04482309) 

40 per cohortb

T-DXd
5.4 mg/kg Q3W

Primary analysis 
data cutoff: Jun 8, 2023
Median follow up: 12.75 mo

Bladder cancer

Cervicalcancer

Ovarian cancer

Pancreatic cancer

Biliary tract cancer

Other tumorsc

Endometrial cancer

HercepTest™, 2017 ASCO/CAP gastric scoring 
guidelines, local testing permitted
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Meric-Bernstam et al, ESMO,2023; Meric-Bernstam et al, JCO 2024.
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Trastuzumab Deruxtecan



Phase II DESTINY-PanTumor02 
Trastuzumab Deruxtecan

Meric-Bernstam et al, ESMO,2023; Meric-Bernstam et al, JCO 2024.
 

0 3 6 9 12 15 18 21 24

Time from first dose (months)
Number at risk, month

16 12 9 6 3 1 0Bladder cancer: IHC 3+

41 29 23 14 8 5 3 1 0Bladder cancer: Total
20 14 13 8 5Bladder cancer: IHC 2+ 4 3 1 0

B
la

dd
er

ca
nc

er
 

1.0

0.8

0.6

0.4

0.2

0.0

Pr
ob

ab
ili

ty
 o

f P
FS

Bladder cancer: IHC 3+ 7.4 (3.0, 11.9)
Bladder cancer: IHC 2+ 7.8 (2.6, 11.6)
Bladder cancer: Total 7.0 (4.2, 9.7)

Median PFS in months (95% CI)



Meric-Bernstam et al, ESMO,2023; Meric-Bernstam et al, JCO 2024.
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Most common drug-related TEAEs (>10%)

0 10 20 30 40 50 60

Analyses were performed in patients who received ≥1 dose of T -DXd (N=267); median total treatment duration 5.6 months (range 0.4–31.1) 
aIncluded pneumonia (n=1), organizing pneumonia (n=1), pneumonitis (n=1), and neutropenic sepsis (n=1); bcategory includes the preferred terms fatigue, asthenia, and malaise; ccategory includes the preferred terms neutrophil count decreased and 
neutropenia; dcategory includes the preferred terms platelet count decreased and thrombocytopenia; ecategory includes the preferred terms aspartate aminotransferase increased, alanine aminotransferase increased, gamma-glutamyltransferase
increased, hypertransaminasemia; fcategory includes the preferred terms white blood cell count decreased and leukopenia
ILD, interstitial lung disease; T-DXd, trastuzumab deruxtecan; TEAE, treatment-emergent adverse event

Funda Meric-Bernstam

Safety summary

n (%) All patients
(N=267)

Any drug-related TEAEs 226 (84.6)

Drug-related TEAEs Grade ≥3 109 (40.8)

Serious drug-related TEAEs 36 (13.5)

Drug-related TEAEs associated 
with dose discontinuations 23 (8.6)

Drug-related TEAEs associated 
with dose interruptions 54 (20.2)

Drug-related TEAEs associated 
with dose reductions 54 (20.2)

Drug-related TEAEs associated 
with deaths 4 (1.5)a

ILD/pneumonitis adjudicated 
as T-DXd related, n (%) Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Any grade

All patients (N=267) 7 (2.6) 17 (6.4) 1 (0.4) 0 3 (1.1) 28 (10.5)

Nausea
Fatigueb

Neutropeniac

Anemia
Diarrhea
Vomiting

Decreased appetite
Thrombocytopeniad

Alopecia
Increased transaminasese

Leukopeniaf

3.7 55.1

7.1 40.1

19.1 32.6

10.9 27.7

3.7 25.8

1.5 24.7

1.5 17.6

17.2

16.9

2.6 10.1

Grade ≥3
Any grade0.4 10.1

5.6

Patients experiencing drug-related TEAEs (%)

Phase II DESTINY-PanTumor02 
Trastuzumab Deruxtecan



• Primary endpoint: confirmed ORR by ICR
• Secondary endpoints: DoR, DCR, confirmed ORR by investigator, PFS, OS, safety

Patients with unresectable or 
metastatic solid tumors with 

HER2 mutations; progression on 
or after previous therapy and no 

other acceptable treatment 
options; 

prior HER2 therapy was allowed
N = 131

(Maximum 20 any tumor type)

T-DXd
5.4 mg/kg Q3W

Prespecified HER2 Mutations
Extracellular domain S310F/Y
Transmembrane/ 
Juxtamembrane 
domain

G660D
R678Q

Kinase domain

L755S
D769H/Y
Y772_A775dup
A775_G776insYVMA
V77L
G778_P780 dup
P780_Y81insGSP
V842I
T862A

DESTINY-PanTumor01 Study

Li. ESMO 2023. Abstr 654O; Li et al. Lancet Oncol, 2024.



Li. ESMO 2023. Abstr 654O; Li et al. Lancet Oncol, 2024.

DESTINY-PanTumor01 Study



Subgroups cORR (%, 95% CI)
HER2 status

IHC2+FISH+ or IHC3+ (n=45) 62.2% (46.5%, 76.2%)

IHC2+FISH- (n=53) 39.6% (26.5%, 54.0%)

Metastasis site

Visceral Metastasis (n=97) 51.5% (41.2%, 61.8%)

Metastasis to Liver (n=48) 52.1% (37.2%, 66.7%)

Prior therapies 

Post PD1/PDL1 Treatments (n=27) 55.6% (35.3%, 74.5%)

Post 1 line of Chemotherapy (n=38) 50.0% (33.4%, 66.6%)

Post ≥2 Lines of Chemotherapy (n=69) 50.7% (38.4%, 63.0%)

Target Lesion Change from Baseline

HER2 IHC2+, FISH 
unknown
HER2IHC2+&FISHor lHC3+
HER2 IHC2+&FISH-

NANANANA

ORR=50.5% (54/107)

RC48 (Disitamab Vedotin) in HER2 2-3+ mUC

Number of prior systemic therapies (n, %)
Only one line 38 ( 35.5%)
≥two lines 69 ( 64.5%)

Sheng et al, ASCO, 2022. Sheng et al, JCO, 2023.



Confirmed ORR
n (%) 5 (26.3%)

95%CI 9.1%, 51.2%

Subgroups cORR (%, 95% CI)
IHC 0   (n=6) 0
IHC 1+ (n=13) 38.5 (13.9, 68.4)

RC48 (Disitamab Vedotin) in HER2 1+ mUC 

63% had 2 prior lines of tx

Xu et al, ASCO, 2022



AEs differ based on target and payload

Adverse Event Disitamab 
Vedotin

Enfortumab 
Vedotin

Trastuzumab 
Deruxtecan

Neuropathy + + -
↑ AST + -/+ -
↓ neutrophils + -/+ +
Rash -/+ + -
↑ glucose + + -
Diarrhea - - +
Pneumonitis - - +



Cohort 3: HER2 high (IHC 3+/2+) UC 
after chemotherapy

n = 30

Cohort 4: HER2 low (IHC 1+) UC 
after chemotherapy

n = 4

Key Eligibility Criteria
• HER2-expressing 

advanced/metastatic 
BC or UC (centrally 
confirmed)

• ECOG PS 0 or 1
• ≥1 measurable lesion 

per RECIST v1.1
• No prior T-DXd or I-O
• To be eligible for part 1, 

patients must meet 
additional cohort 
specific criteria of part 2

Primary endpoint
• Part 1: MTD or RDE
• Part 2: ORRc by ICR 

Secondary endpoints
• DOR by ICR, DCR, 

PFS by ICR, TTR by 
ICR, OS, investigator-
assessed ORRc

• PK/PD
• Safety and tolerability

Exploratory endpoint
• Biomarkers of 

responsed

Part 1: Dose Escalation

T-DXd 3.2 mg/kg
+

Nivolumab 360 mg 
Q3Wa

n = 4

T-DXd 5.4 mg/kg
+

Nivolumab 360 mg 
Q3Wa

n = 3

Part 2: Dose Expansion

Cohort 1: HER2-positive 
(IHC 3+ or IHC 2+/ISH+) BC 

after T-DM1 
n = 29

Cohort 2: HER2 low 
(IHC 1+ or IHC 2+/ISH-) BC after 

standard treatment 
n = 16

RDEb

Galsky et al, ASCO GU, 2022

Trastuzumab Deruxtecan + Nivolumab



Trastuzumab Deruxtecan + Nivolumab

• 36.7% cORR
• HER2 IHC 3+: 62.5% (5/8) patients had a 

confirmed objective response, including 2 CR 
(25%)

• HER2 IHC 2+: 27.3% (6/22) patients had a 
confirmed objective response, including 2 CR 
(9.1%

• 6.9 months, mPFS
• 11 months, mOS 

Cohort 3:
HER2-high

n=30

Cohort 4:
HER2-low 

n=4
cORR (CR + PR), n (%) [95% 
CI]

11 (36.7)
[19.9-56.1] –

Best overall response, n (%)
CR
PR
SD
PD
NE

4 (13.3)
7 (23.3)
12 (40.0)
5 (16.7)
2 (6.7)

0
2 (50.0)
1 (25.0)
1 (25.0)

0
DoR, median (95% CI), months 13.1 (4.1-NE) NE
TTR, median (range), months 1.9 (1.2-6.9) –
PFS, median (95% CI), months 6.9 (2.7-14.4) NE
OS, median (95% CI), months 11.0 (7.2-NE) NE
Treatment duration, median 
(range), months
T-DXd
Nivolumab

3.9 (1-21)
4.1 (1-20)

–
–

Galsky et al, ASCO GU, 2022. Hamilton et al, Clin Cancer Res, 2024. 



RC48 + Toripalimab

Prior systemic treatment (n,%)
                        0 Line 
                        ≥1 Lines 

24 (60.98%)
16 (39.02%)

Zhou et al, ESMO, 2024

Confirmed ORR: 75.0% (30/40)



RC48 G001

Gastric cancer scoring algorithm Galsky et al, SITC, 2022



RC48 G001

Galsky et al, ESMO, 2024

ITT Population (N=170)
Previously untreated HER2-positive/

HER2-low expressing la/mUC

Eligibility 
• Age ≥18 years
• la/mUC
• HER2 status:a

– HER2-positive: IHC 3+, or IHC 2+ and 
ISH-positive

– HER2-low: IHC 2+ and ISH-negative, 
or IHC 1+

• ECOG PS of 0-2b

a HER2 IHC status will be determined by 
central laboratory. 
b ECOG PS of 2 was allowed if hemoglobin ≥10 g/dL 
and CrCl ≥50 mL/min.

Disitamab vedotin Q2W + 
pembrolizumab Q6W

6-week cycles

N=20
R

1:1

Disitamab vedotin Q2W + 
pembrolizumab Q6W

6-week cycles

n=75

Disitamab vedotin Q2W
6-week cycles

n=75

Primary Endpoint
• cORR per BICR

Secondary Endpoints
• cORR per investigator 

assessment
• DOR, PFS, DCR per BICR 

and investigator
• OS
• Safety 

Disease assessments Q8W from C1D1 for 72 weeks, then Q12W until progression per BICR

RC48G001 Cohort C Study Design

Part 1 (Safety Run-In) Part 2 
(Randomized; 

Currently Enrolling)



RC48 G001

Galsky et al, ESMO, 2024
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Regimen Payload N Population HER2 ORR

Enfortumab vedotin + 
Pembrolizumab

MMAE
(tubulin) 43 Cis-ineligible, tx 

naive All 64.5%

Disitamab vedotin + 
Toripalimab

MMAE
(tubulin) 39 60% tx naive All 75%

Trastuzumab deruxtecan 
+ Nivolumab

DXd
(Topo I) 26

Progressed 
despite prior 

platinum
2+ or 3+ 36.7%

Sacitizumab govitecan + 
Pembrolizumab

SN38
(Topo I) 41

Progressed 
despite prior 

platinum
All 41%

Is there something special about MMAE?

O’Donnel et al, JCO 2023; Zhou et al, ESMO, 2024
Hamilton et al, Clin Cancer Res 2024; Grivas et al, JCO 2024



• EV demonstrates durable single-agent activity in a subset of patients
• While targeting aberrant signaling downstream of HER2 in UC has been 

met with limited success, HER2-directed ADCs validate HER-2 as an 
important target in UC

• Practical and scientific questions pose challenges:
• Should/can we harmonize HER2 assays/scoring in UC?
• Are EV and DV cross-resistant?
• Should HER2 ADCs be combined with PD-1/PD-L1 blockade?
• Should HER2 ADCs be developed solely in HER2 2+ and 3+?
• Will these drugs ultimately have a role as first-line treatment?

Summary



• 62 y/o with metastatic bladder cancer s/p EV+pembro followed by 
cisplatin and gemcitabine with continued progression. What is the next 
line of management for this patient? How should we select second- and 
third-line treatment now that EV/pembro has been brought into earlier 
line treatment?

• Do the experts consider rechallenging with EV in later lines after first-line 
EV/pembro?

• Will you consider the EV/pembro combo for patients whose disease 
progresses while on avelumab maintenance, or is EV monotherapy 
sufficient? 

Questions from General Medical Oncologists



• Patient in his 70s, ECOG 2, with MIBC. Declined cystectomy and 
received chemo RT. Declined salvage cystectomy for subsequent 
recurrent muscle-invasive disease. Started EV/pembro but 
significant difficulty tolerating. Declined further chemo and now on 
pembro. What would the investigators treat with after EV/pembro?

• Should relapsed patients be tested a second or third time for 
development of an actionable mutation? Do you do molecular 
testing with each progression? 

• Can we use archival tissue to assess HER2? Do we need retest HER2 
similar to gastric cancer? 

Questions from General Medical Oncologists



• Where in the treatment sequence would you place T-DXd? Would 
you sequence two ADCs — like EV immediately followed by T-DXd?

• Does the real-world risk of pneumonitis match the clinical trial 
data among patients treated with trastuzumab deruxtecan? Are 
there any concerns regarding increased risk for pneumonitis with 
recent pembro exposure? How often do you monitor?

• How does disitamab vedotin compare to T-DXd in efficacy and 
toxicities? How should we sequence this with T-DXd if approved?

• What is the efficacy of disitamab vedotin after using EV? How do 
the toxicity profiles compare between EV and disitamab vedotin?

Questions from General Medical Oncologists



Agenda
Module 1: Role of Antibody-Drug Conjugates (ADCs) in Front-Line Therapy 
for Metastatic Urothelial Bladder Cancer (mUBC) — Dr Friedlander

Module 2: Evidence-Based Use of ADCs for Relapsed/Refractory mUBC — 
Dr Galsky

Module 3: Evolving Role of Treatment Intensification with Androgen 
Receptor Pathway Inhibitors for Nonmetastatic and Metastatic Prostate 
Cancer — Dr Armstrong

Module 4: Optimal Integration of PARP Inhibitors into Therapy for Prostate 
Cancer — Dr Agarwal



Andrew J Armstrong MD ScM FACP
Neil Love, ASCO GU 2025
Professor of Medicine, Surgery, 

Pharmacology and Cancer Biology 
Director of Research

Duke Cancer Institute’s Center for Prostate and Urologic Cancers

Evolving Role of Treatment Intensification with 
Androgen Receptor (AR) Pathway Inhibitors for Patients 

with Nonmetastatic and Metastatic Prostate Cancer 



Major Updates

• Major efficacy and safety findings from the Phase III EMBARK trial in 
nmHSPC

• Extended follow-up data with abiraterone, enzalutamide and apalutamide 
in combination with ADT for patients with mHSPC 

• Published outcomes from the Phase III ARANOTE study evaluating the 
addition of darolutamide to ADT for patients with mHSPC 

• Key efficacy and safety data from the Phase III ARASENS trial evaluating 
darolutamide in combination with docetaxel and ADT for mHSPC



mHSPC Therapies with Proven Survival Benefit
Therapy Prior 

Docetaxel Comparator FFS/PFS benefit, 
HR, p-value OS benefit, HR; p-value

Radiation to the Primary No No radiation, ADT 
alone +/- docetaxel

Yes: low volume HR 0.59 
p<0.0001

Yes: low volume HR 0.68 p=0.007

Enzalutamide
ARCHES

ENZAMET
18%

44-45%
Placebo/ADT

ADT/Bicalutamide
Yes HR 0.39 p<0.0001
Yes HR 0.39 p<0.0001

Yes HR 0.66 p<0.0001 all volumes
Yes HR 0.67 p=0.002 all volumes

Docetaxel/prednisone: STAMPEDE

 Docetaxel: CHAARTED

Docetaxel/Abiraterone

No

No

Yes

ADT

ADT

Docetaxel/ADT

Yes HR 0.61 p<0.0001

Yes HR 0.61 p<0.0001

Yes HR 0.47-0.58 p=0.006, 
<0.0001

Yes HR 0.76 p=0.005 all volumes
Yes HR 0.63 p<0.001 high volume 

HR 1.04 low volume

Yes HR 0.72 p=0.019 high volume de novo

Apalutamide 11% Placebo/ADT Yes HR 0.48 p<0.001 Yes HR 0.67 p=0.0053 all volumes

Abiraterone/Prednisone LATITUDE

 Abiraterone/Prednisone STAMPEDE

No Prednisone Yes HR 0.47 p<0.0001 Yes HR 0.66 p<0.001 high risk

No Prednisone Yes HR 0.31 p<0.0001 Yes HR 0.61 p<0.001 all risk/volumes

Abiraterone/prednisone (PEACE-1) 100% (concurrent) ADT/Docetaxel Yes HR 0.50 p<0.0001 Yes HR 0.75 p=0.017; HV: HR 0.72 p=0.019

Darolutamide 100% (concurrent) Placebo/ADT/
Docetaxel

Yes CRPC HR 0.35 
p<0.0001

Yes HR 0.675 p<0.0001 de novo 86%

Parker et al Lancet 2018; Armstrong et al JCO 2019 and ESMO/JCO 2021; Davis et al NEJM 2019; James N et al Lancet 2015; Sweeney et al NEJM 2015; Chi KN et al NEJM 2019; Fizazi K et al NEJM 2017; James et 
al NEJM 2017; Smith MR et al NEJM 2022; Fizazi K et al Lancet 2022



Metastatic Hormone-Sensitive Prostate Cancer 
(mHSPC)

High-volume mHSPC
(based on conventional imaging) 

Low-volume mHSPC
(based on conventional imaging) 

Synchronous/de novo 
metastases

Metachronous/relapsed 
metastases

Synchronous/de novo 
metastases

Metachronous/relapsed 
metastases

Triplet therapy: 
Docetaxel + abiraterone + ADT

Docetaxel + darolutamide + ADT
(preferred)

or
Docetaxel + ADT à ADT/enzalutamide
Docetaxel + ADT à ADT/apalutamide

Triplet therapy: Docetaxel 
+ ARSI + ADT vs. 

Doublet therapy: 
ADT + ARSI or docetaxel

Triplet therapy: Docetaxel 
+ ARSI + ADT vs. 

Doublet therapy: 
ADT + ARSI or docetaxel

+
Radiation to the primary 

(+/- pelvis) 

Doublet therapy: 
ARSI + ADT

mHSPC Algorithm 2025

McManus and Armstrong, JCO 2023



High-risk PSA 
recurrence: 

PSADT<9 mo
No PSMA PET 

imaging, but N0 
M0 on CT/MRI/BS

Freedland SJ, de Almeida Luz M, De Giorgi U, et 
al. N Engl J Med. 2023;389(16):1453-1465. 

Biochemically recurrent prostate cancer:  
EMBARK 



Biochemically recurrent prostate cancer:  
EMBARK 

ADT alone – 50% without 
metastasis at 8 years87 v 71% MFS at 5 years

80 v 71% MFS at 5 years

If PSA undetectable 
(<0.2 ng/mL) at week 36, 

treatment was held – resumed 
when PSA >5 (RT) 

or >2 (surgery)

Freedland SJ, de Almeida Luz M, De Giorgi U, et 
al. N Engl J Med. 2023;389(16):1453-1465. 



Challenging Questions
• How do we handle PSMA PET + but conventional imaging negative mHSPC?

• 80% of EMBARK patients would be PSMA PET N1/M1 (40% M1, 19-36% polymetastatic)*
• Treat as M1 (ARCHES, TITAN, LATITUDE/STAMPEDE, ARANOTE) or treat as M0 (EMBARK, MDT)?
• OR, treat as M1.5 and consider both approaches (short duration of therapy, treatment holidays, MDT)

• Which patients require ADT/ARPI doublet vs triplet therapy vs ADT monotherapy or MDT alone? 
And which ARPI?

• Disease volume, synchronous vs metachronous disease, number of mets on PSMA PET/CT imaging, patient 
preferences, comorbidities, frailty, drug-drug interactions

• How to handle oligoprogressive disease, oligo-mCRPC?

• Optimal candidates for prostate RT in the setting of mHSPC
• Disease volume based on CT, BS NOT PSMA PET from STAMPEDE. I do not recommend withholding life-

prolonging prostate RT in such low volume patients by conventional imaging until new data is available using 
PSMA PET to define disease volume and RT benefit

• What about the palliative benefits in high volume patients? PEACE-1 may provide support for this.

*Holzgreve A et al JAMA NO 2025



VA STARPORT Study Schema

Key Eligibility:
• De novo or recurrent hormone-sensitive 

prostate cancer
• 1-10 oligometastases on standard of care 

PET/CT*
• Planning on starting Standard Systemic 

Therapy¥

R
A
N
D
O
M
I
Z
E ARM 2:

Standard Systemic Therapy ╪ + 
PET-directed Local Therapy£

ARM 1:
Standard Systemic Therapy╪

N=464

Follow-up:
Primary Endpoint: 
• CRPC-free Survival

Secondary Endpoints:
• rPFS
• cPFS
• FFILP
• New MFS
• PCSS
• OS
• Toxicity
• Quality of Life

Stratify:
ADT alone vs. 

Enhanced Systemic 
Therapy

Study goals:
• Does addition of MDT to systemic therapy affect outcomes?  (CRPC-free survival)
• All mets up to 10 to be treated
• PSMA-PET detected metastases only

PI Abhi Solanki, Hines VA



EXTEND Study

• Phase 2 trial of men with mHSPC, randomized 
1:1 to MDT or ADT alone, with a planned 
break after 6 mo of therapy (intermittent 
ADT) n=87 2-18-2020

• Up to 5 sites (typically 1-2) including prostate 
identified by CT, BS, or fluciclovine PET (25%)

• All sites targeted
• No potent AR inhibition given in about 60% 

of patients
• Primary endpoint PFS improvement includes 

imaging, PSA, clinical progression or death
• No survival data available, most data is based 

on PSA endpoints
• No QOL differences noted

98Tang C et al JAMA Oncol 2023



Updates: Abiraterone, Enzalutamide, Apalutamide
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STAMPEDE Update: M0 disease

^ When indicated
ESMO = European Society for Medical Oncology; FU = fluorouracil.
Attard G, et al. Eur Urol. 2021;80(4):522-523. Jayaram AK, et al. Ann Oncol. 2019;30(7 Suppl):vii3-vii4. Morris MJ, et al. J Clin Oncol. 2019;37(15 
Suppl):5008.

M0 pts in AAP comparison: continued FU with no further efficacy 
inspections
2019: amended the reporting plan to split M1 and M0, power the 
primary endpoint on MFS, meta-analyse with new data from AAP + 
ENZ comparison 

SOC: ADT x 3 
years + RT^

SOC + AAP+ENZ (2y)

SOC + AAP (2y) 

1:1 randomization

201
1

201
2

201
3

201
4

201
5

201
6

Ø No overlapping controls

Ø Same protocol and eligibility criteria

Ø 2 years AAP+/-ENZ

Ø No evidence of OS benefit with 

AAP+/-ENZ in mCRPC
Solid bars: period of accrual

N=1974



Overall Survival

Jayaram AK, et al. Ann Oncol. 2019;30(7 Suppl):vii3-vii4. Attard et al Lancet 2021

Kaplan-Meier estimates with 95% CI in lighter shade Non-proportional hazards P=0.1



NCCN Guidelines: High risk disease
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Overall survival with Enzalutamide (ARCHES)

86% alive

82% alive

78% alive

69% alive

71% alive

57% alive

• Enzalutamide plus ADT significantly improved overall survival by 34% vs 
placebo plus ADT 

ADT=androgen deprivation therapy; CI=confidence interval; 
ENZA=enzalutamide; HR=hazard ratio; ITT=intent-to-treat; 
NE=not evaluable; PBO=placebo.
Slides are property of the author. Permission required for reuse.

• As of May 28, 2021: 356 deaths 
(enzalutamide plus ADT, 154; 
placebo plus ADT, 202) were 
observed

• Median follow-up time: 44.6 mo
• Median treatment duration: 

• Enzalutamide plus ADT: 40.2 mo
• Placebo plus ADT: 13.8 mo
• Placebo plus ADT crossover: 

23.9 mo

Armstrong AJ et al JCO 2022



ARCHES Oligometastatic Analysis

Armstrong et al Eur Urol 2023
106



Assessing risk: PSA decline

TITAN (apalutamide)
Deep PSA decline (>90% decline or <0.2ng/mL) at 3 months

Merseburger AS et al BJUI Int 2024



PSA Nadir at 6 Months: ARCHES

rPFS OS

Armstrong AJ et al submitted, ESMO 2022



Darolutamide



ARASENS Study Design



ARASENS Primary Endpoint*: Overall Survival<br />Darolutamide significantly reduced the risk of death by 32.5% <br />

Smith et al NEJM 2023



ARASENS by Volume

Hussain et al JCO 2023



Adverse Events of Special Interest for AR Pathway Inhibitors



ARANOTE Study Design
Global, randomized, double-blind, placebo-controlled, phase 3 study

Darolutamide
600 mg BID + ADT

(N=446) 

Placebo 
+ ADT

(N=223)

Endpoints

Primary
§ rPFS by central blinded review

Secondary
§ OS 
§ Time to initiation of subsequent anticancer 

therapy
§ Time to mCRPC
§ Time to PSA progression
§ Rates of undetectable PSA (<0.2 ng/mL)
§ Time to pain progression (BPI-SF)
§ Safety

Data cut-off: 
June 7, 2024

Patients (N=669)
§ mHSPC*
§ ECOG PS 0–2

Stratification factors
§ Visceral metastases 

(Y/N)
§ Prior local therapy 

(Y/N)

2:
1 

ra
nd

om
iz

at
io

n

*Metastatic disease confirmed by conventional imaging method as a positive 99mTc-phosphonate bone scan or
soft tissue/visceral metastases on contrast-enhanced abdominal/pelvic/chest CT or MRI scan, assessed by central review. 
BPI-SF, Brief Pain Inventory-Short Form.

ClinicalTrials.gov: NCT04736199



Baseline Demographics and Disease Characteristics
Darolutamide + ADT (n=446) Placebo + ADT (n=223)

Age, years Median (range) 70 (43–93) 70 (45–91)

Race, n (%)

White 251 (56.3) 125 (56.1)

Asian 144 (32.3) 65 (29.1)

Black 41 (9.2) 24 (10.8)

Other 10 (2.2) 9 (4.0)

Region, n (%)

Asia 141 (31.6) 63 (28.3)

Latin America 119 (26.7) 72 (32.3)

Europe and Rest of World 186 (41.7) 88 (39.5)

ECOG PS, n (%)
0 235 (52.7) 98 (43.9)

1–2 211 (47.3) 125 (56.1)

Gleason score at initial diagnosis, n (%) ≥8 311 (69.7) 146 (65.5)

Serum PSA, ng/mL Median (range) 21.4 (0.02–15,915) 21.2 (0.02–8533)

Metastases at initial diagnosis, n (%)
Yes (de novo) 317 (71.1) 168 (75.3)

No (recurrent) 100 (22.4) 45 (20.2)

Disease volume, n (%)*
High 315 (70.6) 157 (70.4)

Low 131 (29.4) 66 (29.6)

Visceral metastases, n (%)
Yes 53 (11.9) 27 (12.1)

No 393 (88.1) 196 (87.9)

Prior local therapy, n (%)
Yes 80 (17.9) 40 (17.9)

No 366 (82.1) 183 (82.1)

*Disease volume defined by CHAARTED criteria: presence of visceral metastases and/or ≥4 bone metastases with ≥1 beyond vertebral bodies and pelvis 
(Sweeney CJ, et al. N Engl J Med 2015;373:737–746).



Darolutamide significantly reduced the risk of radiological progression 
or death by 46%

ARANOTE Primary Endpoint: rPFS*

Darolutamide + ADT 
Median NR (95% CI NR–NR)

Placebo + ADT 
Median 25.0 mo (95% CI 19.0–NR)

HR for rPFS 0.54
(95% CI 0.41–0.71)†

P<0.0001

Time, monthsPatients at risk, n

0 3 6 9 12 15 18 21 24 27 30 33 36 39

rP
FS

 p
ro

ba
bi

lit
y

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

446 422 388 358 330 309 262 186 113 54 9 1 0Darolutamide 285
223 197 178 158 137 109 83 58 32 12 2 0 0Placebo 96

Median follow-up: darolutamide group 25.3 months; placebo group 25.0 months
*Primary analysis occurred after 222 events (darolutamide 128; placebo 94).
†HR and 95% CI were calculated using the Cox model stratified on visceral metastases (Y/N) and prior therapy (Y/N).

70.3%

52.1%



Consistent benefit of darolutamide across all subgroups
ARANOTE rPFS: Subgroup Analyses

*HR and 95% CI were calculated from univariate analysis using unstratified Cox regression.



TEAEs associated with ARPIs were generally similar 
between treatment groups
TEAEs

Darolutamide + ADT (n=445) Placebo + ADT (n=221)

Incidence, % EAIR/100 PY Incidence, % EAIR/100 PY

Fatigue 5.6 3.2 8.1 5.7

Mental impairment disorder 1.6 0.9 0.5 0.3

Hypertension 9.4 5.5 9.5 6.7

Cardiac arrhythmias 8.8 5.1 6.8 4.7

Coronary artery disorders 3.6 2.0 1.4 0.9

Heart failure 0.9 0.5 0.9 0.6

Falls, including accident 1.3 0.8 0.9 0.6

Bone fracture 4.0 2.3 2.3 1.5

Vasodilatation and flushing 9.2 5.6 7.2 5.0

Diabetes mellitus and hyperglycemia 9.0 5.3 9.5 6.7

Rash 4.3 2.4 3.6 2.4

EAIR, exposure-adjusted incidence rate; PY, patient years.



Darolutamide delayed time to mCRPC and pain progression

446 385 349 310 278 254 209 150 90 36 7 1 0225
223 195 159 146 127 106 74 55 31 11 1 0 087

Time to pain progression

Darolutamide + ADT 
Median NR (95% CI NR–NR)

Placebo + ADT 
Median 29.9 mo (95% CI 29.7–NR)

HR 0.72
(95% CI 0.54–0.96)

Time, monthsPatients at risk, n
0 3 6 9 12 15 18 21 24 27 30 33 36 39

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Darolutamide
Placebo
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446 417 364 339 312 293 245 177 110 51 14 2 0268
223 197 167 139 110 88 61 42 25 10 2 0 073

Time to mCRPC

Darolutamide + ADT 
Median NR (95% CI NR–NR)

Placebo + ADT 
Median 13.8 mo (95% CI 12.0–16.8)

Ev
en

t-f
re

e 
pr

ob
ab

ili
ty

Time, monthsPatients at risk, n
0 3 6 9 12 15 18 21 24 27 30 33 36 39

Darolutamide
Placebo

HR 0.40
(95% CI 0.32–0.51)

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0



Summary: Darolutamide
- ARASENS population was largely de novo high volume mHSPC

- ARANOTE was a much broader and diverse population

- Very well tolerated and thus a reasonable safe and effective choice for 
most men with mHSPC

- Darolutamide dosed concurrently with docetaxel/ADT at 600 mg twice 
daily with food

- OS immature in ARANOTE and due to cross over and availability of 
ARPIs will likely never be positive



Abiraterone vs. Enzalutamide vs. Apalutamide vs Darolutamide

Abiraterone acetate
• Requires prednisone
• Mineralocorticoid excess
• Liver and electrolyte monitoring required
• BP monitoring required
• Some CV risk (afib, others)
• Bone density monitoring recommended 

(fracture risk)
• Exercise recommended (fatigue, muscle 

loss)
• Beneficial in high and low volume/risk 

patients
• Can be safely given with RT

Enzalutamide, Apalutamide, Darolutamide
• No prednisone requirement
• No mineralocorticoid excess
• No liver/electrolyte monitoring 

required
• BP monitoring required
• Fatigue, fracture risk
• Bone density monitoring recommended 

(fracture risk)
• Exercise recommended (fatigue, muscle 

loss)
• Minimal seizure risk <1%, but careful in 

patients with h/o seizures, strokes
• Apalutamide rash in ~30% can be 

significant (not enzalutamide)
• Beneficial in high and low volume/risk 

patients
• Can be safely given with RT



What’s next?
- More STAMPEDE arms: estradiol patches, metformin, RT to PSMA PET+ sites

- Lu177-PSMA-617: PSMAddition

- Movement of potent AR inhibitors to nmHSPC setting
- ENZARAD, ATLAS, DASL-HICAP, NRG 008/9/10 (PREDICT)

- Trials of PARP inhibitors in mHSPC (AMPLITUDE, TALAPRO-3, others)

- Trials of ADT/ARSI +- Akt inhibition in PTEN null mHSPC (CAPITello)

- No benefits: zoledronic acid, denosumab, abi+ enza, celecoxib, pembrolizumab 
(KEYNOTE-991)



Conclusions
• The standard of care for low volume mHSPC based on conventional 

imaging is doublet ADT/ARPI (LEVEL 1 EVIDENCE, SURVIVAL BENEFIT)
• Radiation to the primary for those with synchronous metastases
• Radiation to metastatic sites may be beneficial but is presently under study!
• STAMPEDE 2 Treatment Arm S: Stereotactic Ablative Body Radiotherapy 

(SABR), a type of radiotherapy to up to 5 PSMA PET + sites

• Many patients would love to have a treatment holiday or to stop 
therapy altogether if remission is achieved in this setting

• EMBARK, EXTEND trials establish this proof of concept
• New trials are needed to test MDT in the setting of brief ADT/ARPI use in this 

oligomet HSPC setting with the goal of maintaining survival but extending 
treatment free intervals!



• Would you use enzalutamide for all patients eligible per the EMBARK 
trial? In what setting would you use enza with and without ADT in 
nmHSPC? Why? When do you stop therapy, and when do you resume?

• 78 y/o man who has CNS issues but meets EMBARK criteria. What would 
you recommend? 

• How do you manage the gynecomastia with enzalutamide monotherapy 
in nmHSPC? Prophylactically?

• Can enzalutamide be replaced with other agents such as darolutamide in 
nmHSPC? 

Questions from General Medical Oncologists



• Many patients do not tolerate the full 160-mg enzalutamide dosing 
due to fatigue or dizziness. Do the investigators start high and dose 
reduce or start low and dose escalate? What’s the lowest dose we 
can give and yet have therapeutic benefits? 

• Side effects aside, is there any ARPI that stands out as the “best in 
class” in mHSPC? How do you select among them? 

• In what group of patients, if any, would you choose to start with 
ADT alone rather than combination therapy for mHSPC? Is there a 
role for single-agent AR blockers in patients who had side effects 
from ADT (like worsening CHF)?

Questions from General Medical Oncologists



• Like intermittent ADT, would you consider intermittent ARPI as 
well as intermittent ADT in a 90-year-old with mHSPC?

• For which patients would you utilize the ARASENS regimen? Are 
any patients still appropriate for docetaxel alone? What would 
push one to offer the addition of docetaxel to ADT + second-
generation antiandrogen in older patients? 

• Should we employ 4 vs 6 cycles of taxane in triplet therapy? If 
someone has only a minimal response to triple therapy, do you 
ever give additional cycles of chemotherapy? 

Questions from General Medical Oncologists



Agenda
Module 1: Role of Antibody-Drug Conjugates (ADCs) in Front-Line Therapy 
for Metastatic Urothelial Bladder Cancer (mUBC) — Dr Friedlander

Module 2: Evidence-Based Use of ADCs for Relapsed/Refractory mUBC — 
Dr Galsky

Module 3: Evolving Role of Treatment Intensification with Androgen 
Receptor Pathway Inhibitors for Nonmetastatic and Metastatic Prostate 
Cancer — Dr Armstrong

Module 4: Optimal Integration of PARP Inhibitors into Therapy for Prostate 
Cancer — Dr Agarwal
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Neeraj Agarwal, MD, FASCO 
Professor of Medicine (Medical Oncology)

Senior Director for Clinical Translation, Huntsman Cancer Institute (HCI)
HCI Presidential Endowed Chair of Cancer Research

Director, Center of Investigational Therapeutics
Director, Genitourinary Oncology Program

Huntsman Cancer Institute, University of Utah (NCI-CCC)

Optimal Integration of PARP Inhibitors Into the Care of Patients with 
Prostate Cancer 
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Learning Objectives

129

• Biological rationale for combining PARP inhibitors with AR pathway 
inhibitors in prostate cancer
• Efficacy and safety results of Phase III trials combining PARP inhibitors 

with AR pathway inhibitors
• Results of the Phase II BRCAAway trial 
• Ongoing Phase III studies evaluating PARP inhibitors in combination 

with AR pathway inhibitors in earlier settings



Presented by: Neeraj Agarwal, MD@neerajaiims@neerajaiims

*Limited Duration of 2 years **Swami U…Agarwal N., Cancers 2021
Abbreviations: ADT: androgen deprivation therapy; ARPI: androgen receptor pathway inhibitor; mCSPC: metastatic castration-sensitive prostate cancer; M0CRPC: non-metastatic castration-resistant prostate cancer; PSMA: prostate specific membrane antigen.

Pathways to Metastatic Castration-Resistant Prostate Cancer Without 
Progression on an ARPI
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First, second, and third treatment after metastatic diagnosis

131

Swami U, …, Agarwal N. Cancers 2021
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The rationale for combining PARPi with ARPI 

ARPIs induce a 
phenotype resembling 

HRR deficiency

Suppressed AR function 
causes an upregulation of 

PARP

PARP augments AR 
activity

PARP inhibitors may 
attenuate resistance to 

ARPIs

ARPIs prime tumor cells
for PARP inhibition 

PARP inhibitors extend the 
benefits of ARPIs 

1. Adapted from Bin Gui et al., PNAS 2019 June,  DOI https://doi.org/10.1073/pnas.1908547116
2. Agarwal N, et al European Journal of Cancer, 2023. 

https://doi.org/10.1073/pnas.1908547116
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Phase 3 PARPi + ARPI Trials Design

133

133

Clarke, NW. et al. NEJM Evidence, 2022

Agarwal, N. et al. Lancet, 2023.

Chi, KN. et al. JCO, 2022
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PROpel

Clarke NW et al., NEJM Evidence, 2022 Saad F et al., The Lancet Oncology, 2023
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Clarke NW et al. NEJM, 2022.
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PROpel primary endpoint: rPFS by investigator-assessment

Clarke NW et al. NEJM, 2022.
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PROpel: OS at final pre-specified analysis (DCO3)

Saad F et al, Lancet Oncol; 2023. 
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PROpel: OS in HRRm and non-HRRm subgroups (DCO3)

Saad F et al, Lancet Oncol, 2023. 
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PROpel: most common adverse events

Clarke NW et al. NEJM, 2022.
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MAGNITUDE

140

Chi KN et al., JCO, 2023 Chi KN et al., Annals of Oncology, 2023
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MAGNITUDE BRCA1/2-mutated: Primary Endpoint<br />NIRA + AAP Significantly Reduced the Risk of Progression or Death by 47%

Chi KN et al, JCO, 2023. 
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MAGNITUDE All HRR BM+: Primary Endpoint<br />NIRA + AAP Significantly Reduced the Risk of Progression or Death by 27%

Chi KN et al, JCO, 2023. 
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MAGNITUDE All HRR BM+: Overall Survival <br />First Interim Analysis With Median Follow-up of 18.6 Months

Chi KN et al, JCO, 2023. 
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MAGNITUDE: TEAEs in HRR+ Patients
 (occurring in >10% of patients)

NOTE. Grade 5 TEAEs in the 
NIRA 1 AAP, group, No. (%): 
dyspnea, 1 (0.5).

Abbreviations: AAP, abiraterone acetate with prednisone; HRR, homologous recombination repair; NIRA, niraparib; PBO, placebo; SAE, serious adverse event; TEAE, treatment-emergent adverse event.
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TALAPRO-2

147

Fizazi K, …, Agarwal N., Nature medicine, 2023
Agarwal N. et al., The Lancet, 2023



Samples prospectively assessed for HRR gene alterations
(ATM, ATR, BRCA1, BRCA2, CDK12, CHEK2, FANCA, NBN, MLH1, MRE11A, PALB2, RAD51C)

using FoundationOne/FoundationOne®CDx and FoundationOne®Liquid CDx

aPrior orteronel was received by two patients in each treatment arm in Cohort 1 and one patient in each treatment arm in Cohort 2. bUnselected cohort only.
BICR=blinded independent central review; CSPC=castration-sensitive prostate cancer; DCO=data cutoff; ORR=objective response rate; PFS2=time to second progression or death.

Primary endpoint
• rPFS by BICR 

Key secondary endpoint
• OS (alpha protected)

Other secondary endpoints 
• Time to cytotoxic chemotherapy
• PFS2
• ORR
• Patient-reported outcomes
• Safety

Patient population
• 1L mCRPC
• ECOG 0 or 1
• Ongoing androgen deprivation 

therapy

Stratification factors
• Prior abirateronea or docetaxel for 

CSPC (yes vs no)
• HRR gene alteration status 

(deficient vs non-deficient or 
unknown)b

Professor Neeraj Agarwal

Analysis timeline:
(unselected)

DCO1: Aug 16, 2022
rPFS (primary)

DCO2: March 28, 2023
OS (interim)

DCO3: Sept 3, 2024
OS (final) current

TALAPRO-2: Trial Design

Non-deficient
or unknown

N=636 
HRRm
N=169 

HRRm only (Cohort 2), N=399

Unselected (Cohort 1), N=805

HRRm
N=230

Sequential enrollment in two cohorts:

HRR-deficient cohort is being presented today in poster D15
Statistically significant and clinically meaningful improvement in OS

Talazoparib + enzalutamide
(N=402)

1:1 Unselected Cohort 1 (N=805)

Placebo + enzalutamide 
(N=403)



Tissue source for prospective HRR gene alteration testing, n (%)
Talazoparib + Enzalutamide

(N=402)
Placebo + Enzalutamide

(N=403)

Tumor tissue 402 (100.0) 403 (100.0)

Tumor tissue and blood (circulating tumor DNA) 57 (14.2) 58 (14.4)

HRR gene alterations by prospective tumor tissue testing, n (%)1
Talazoparib + Enzalutamide

(N=402)
Placebo + Enzalutamide

(N=403)

1 or more alterations in the corresponding gene 85 (21.1) 82 (20.3)

CDK12 23 (5.7) 29 (7.2)

BRCA2 23 (5.7) 28 (6.9)

ATM 23 (5.7) 14 (3.5)

CHEK2 6 (1.5) 5 (1.2)

BRCA1 5 (1.2) 4 (1.0)

Other (ATR, FANCA, MLH1, MRE11A, NBN, PALB2, RAD51C) 14 (3.5) 13 (3.2)

BRCA1/2 gene alterations were detected in 7.3% of patients across both arms

TALAPRO-2 Unselected

Data cutoff: August 16, 2022. 1. Agarwal N, et al. Lancet. 2023;402:291-303.

Source of Tumor DNA for Assessment and Baseline HRR Gene Alterations

Professor Neeraj Agarwal



Stratified hazard ratios (HRs) and 2-sided P values are reported throughout this presentation unless otherwise stated.
aThe updated rPFS data are descriptive. DCO=data cutoff; ENZA=enzalutamide; NR=not reached; PBO=placebo; TALA=talazoparib. 1. Reproduced with permission from Agarwal N, et al. Lancet. 2023;402:291-303.
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Primary analysis (DCO: Aug 16, 2022)1 Update (DCO: Sept 3, 2024)

Primary Endpoint: rPFS by BICR

402 353 318 257 228 196 180 155 138 122 108 101 63 50 13 7 1 0
403 312 273 201 180 138 128 100 92 81 72 66 44 35 5 2 1 0PBO + ENZA

No. at risk 
TALA + ENZA
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HR=0.667 (0.551–0.807); P<0.0001a

402 353 318 256 226 193 136 67 29 2 1 0 0 0 0 0 0 0
403 311 272 200 179 140 96 43 14 1 1 0 0 0 0 0 0 0PBO + ENZA

No. at risk 
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HR=0.627 (0.506–0.777); P<0.0001

Events/
patients

Median rPFS
(95% CI), mo

Median 
follow-up, 

mo
TALA + ENZA 151/402 NR (27.5–NR) 24.9

PBO + ENZA 191/403 21.9 (16.6–25.1) 24.6

Statistically significant and clinically meaningful benefit maintained with ~2 years of additional follow-up

Events/
patients

Median rPFS 
(95% CI), mo

Median 
follow-up, 

mo
TALA + ENZA 202/402 33.1   (27.4–39.0) 47.0

PBO + ENZA 231/403 19.5   (16.6–24.7) 46.9

TALAPRO-2 Unselected

13.6 months improvement
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For statistical significance at the final overall survival analysis, the stratified log-rank 2-sided P value needed to be ≤0.022 based on a group sequential design with O’Brien-Fleming 
spending function.
Data cutoff: September 3, 2024.

Overall Survival (Final Analysis)
20.4% reduction in risk of death, >8 months improvement in median OS 

Events/patients Median OS 
(95% CI), mo

TALA + ENZA 211/402 45.8   (39.4–50.8)

PBO + ENZA 243/403 37.0   (34.1–40.4)

TALAPRO-2 Unselected

Median follow-up for OS was 
52.5 months

402 390 371 347 319 296 285 250 226 212 193 183 158 89 42 11 1 0
403 391 362 331 305 287 257 231 207 183 163 148 127 77 33 4 1 0PBO + ENZA

No. at risk 
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HR=0.796 (0.661–0.958); P=0.0155

8.8 months improvement



Post hoc analysis employing all available test results of prescreening/screening samples including both prospective and retrospective analyses. 
Data cutoff: September 3, 2024. aReported P values are nominal and descriptive.
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154 148 142 128 120 110 108 95 85 79 72 71 64 36 19 5 1 0
160 156 143 131 120 113 97 87 81 73 61 53 44 29 14 1 1 0PBO + ENZA

No. at risk 
TALA + ENZA

Overall Survival in Subgroups With No Alterations Detected by 
Both ctDNA and Tumor Tissue
Clinically meaningful reduction in risk of death in patients without BRCA or HRR alterations

No HRR alteration detectedNo BRCA alteration detected
Events/
patients

Median OS 
(95% CI), mo

TALA + ENZA 114/219 48.4   (37.2–54.1)

PBO + ENZA 137/220 37.1   (31.1–40.7)

Events/
patients

Median OS 
(95% CI), mo

TALA + ENZA 82/154 46.6   (33.0–54.1)

PBO + ENZA 99/160 37.4   (30.0–40.9)

219 213 204 187 172 159 155 135 123 114 102 99 89 51 26 7 1 0
220 214 196 179 164 155 135 121 110 98 84 75 63 39 20 1 1 0PBO + ENZA

No. at risk 
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HR=0.782 (0.582–1.050); P=0.1008a
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HR=0.749 (95% CI, 0.582–0.963); P=0.0237a

TALAPRO-2 Unselected

11.3 months improvement 9.2 months improvement



TEAEs, n (%)
TALA + ENZA

(N=398)
PBO + ENZA

(N=401)
Any TEAE 394 (99.0) 384 (95.8)

Treatment-related 360 (90.5) 286 (71.3)
SAEs 182 (45.7) 126 (31.4)

Treatment-related 85 (21.4) 13 (3.2)
Grade 3–4 TEAEs 302 (75.9) 179 (44.6)
Grade 5 TEAEs 14 (3.5) 20 (5.0)

Treatment-related 1 (0.3) 2 (0.5)
Dose interruption of talazoparib or 
placebo due to AE 260 (65.3) 99 (24.7)

Dose reduction of talazoparib or 
placebo due to AEa 217 (54.5) 29 (7.2)

Discontinuation of talazoparib or 
placebo due to AE 86 (21.6) 52 (13.0)

No new safety findings were 
identified after an additional 2 
years of follow-up
• No additional cases of MDS or 

AML in the talazoparib group; 
n=1 of each previously reported

• Rate of discontinuation of 
talazoparib due to AEs was 
similar to that in the primary 
analysis

• In exposure-adjusted analyses, 
rate of venous embolic and 
thrombotic events was 
unchanged with longer follow-up 
(2.4 per 100 participant-years)

aThe median relative dose intensity of talazoparib remained >80%.
AE=adverse event; SAE=serious adverse event; TEAE=treatment-emergent adverse event.

Professor Neeraj Agarwal

Summary of TEAEs
TALAPRO-2 Unselected



In the talazoparib arm:
• 49.0% had grade 1–2 anemia 

at baseline
• Most common TEAEs leading to a 

dose reduction of talazoparib were:
§ Anemia (46.2%)
§ Neutropenia (16.3%)
§ Thrombocytopenia (6.2%)

• Grade 3–4 anemia 
§ Reported in 49.0% of patients
§ Median time to onset was 

3.3 months
§ 42.2% received an RBC 

transfusion (median of two 
transfusions)

• 8.5% discontinued talazoparib due 
to anemia

• Median duration of treatment with 
talazoparib was 19.7 months

Professor Neeraj Agarwal
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Figure includes TEAEs reported in ≥20% of patients in either arm.



• TALAPRO-2 is the first PARPi plus ARPI combination study to show a statistically significant and 
clinically meaningful improvement in OS vs standard-of-care ARPI in mCRPC – in patients 
unselected (cohort 1) and selected for HRR gene alterations (cohort 2 – poster D15)

§ Median OS in the talazoparib group was 45.8 months ‒ 8.8 months longer than active control

• Median OS with talazoparib plus enzalutamide was similar across the ITT, and HRR-deficient and 
HRR–non-deficient subgroup populations, ranging from 46 to 47 months

• Median rPFS in the talazoparib group was 33.1 months — 13.6 months longer than active control

• No new safety signals were identified with extended follow-up

These data support talazoparib plus enzalutamide as a standard-of-care 
initial treatment option for mCRPC

Professor Neeraj Agarwal

Conclusions
TALAPRO-2 Unselected



Presented by: Neeraj Agarwal, MD@neerajaiims@neerajaiims

PROpel (N = 796) MAGNITUDE (N = 423) TALAPRO-2 (Cohort 1: N = 805) TALAPRO-2 (Cohort 2: N = 399)

Trial population
mCRPC 1st line

Docetaxel / ARSI in mCSPC setting 
allowed (ARSI without progression and > 

12 months ago)

Docetaxel / ARSI in mCSPC setting 
allowed ; Abiraterone in mCRPC 

allowed if given < 4 months
Docetaxel / Abiraterone in mCSPC setting allowed

Design and randomization
1 : 1 randomisation

Abiraterone + olaparib (n = 399)
vs abiraterone + placebo (n = 397)

Cohort 1: HRR cohort
1 : 1 randomisation 

abiraterone + niraparib (n = 212) 
vs abiraterone + placebo (n = 211)
Cohort 2: non-HRR cohort (closed 
prematurely because of futility)

All-comer population
1 : 1 randomisation

Enzalutamide + talazoparib 
(n = 402) vs enzalutamide + 

placebo (n = 403)

HRR cohort
1 : 1 randomisation

Enzalutamide + talazoparib (n = 200) 
vs enzalutamide + placebo (n = 199)

HRR analysis Tissue or ctDNA / retrospective 100% tissue / prospective 100% tissue / prospective
99.5% tissue / prospective

0.5% ctDNA or unspecified tissue 
source / prospective

Primary endpoint rPFS (investigator review) rPFS (central review) rPFS (central review) rPFS (central review) 
rPFS, HR (95% CI)

All comers HR 0.66 (0.54-0.81) NR HR 0.63 (0.51-0.78) Not included
HRR -ve HR 0.76 (0.6-0.97) HR 1.09 (0.75-1.57) HR 0.70 (0.54-0.89) Not included
HRR +ve HR 0.50 (0.34-0.73) HR 0.73 (0.56-0.96) HR 0.46 (0.30-0.70) HR 0.45 (0.33-0.61)
BRCA+ HR 0.23 (0.12-0.43) HR 0.53 (0.36-0.79) HR 0.23 (0.10-0.53) HR 0.20 (0.11-0.36)

ORR (all comers) 58% vs 48% 60% vs 28% (only HRR+ pts) 61.7% vs 43.9% 67% vs 40%

OS (all comers) HR 0.81 (0.67-1) HR 0.66 (0.46-0.95) 
(only for BRCA 1/2)

HR 0.80 (0.66–0.96) HR 0.62 (0.48–0.81)

FDA approval; 
EMA approval

mCRPC with BRCA1/2 mutations; 
mCRPC when chemotherapy is not 

indicated 
mCRPC with BRCA1/2 mutations mCRPC with any HRR mutations; 

mCRPC when chemotherapy is not clinically indicated

Publication Clarke N….Saad F. 
NEJM Evidence, 2022

Chi K….Sandhu S.
JCO, 2023

Agarwal N….Fizazi K. 
Lancet, 2023

Fizazi K….Agarwal N.
 Nature medicine, 2023

Phase 3 Combination trials of PARP inhibitors with an APRI
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Abstract # 19<br />BRCAAway: A Randomized Phase 2 Trial of Abiraterone, Olaparib, or Abiraterone + Olaparib in Patients with Metastatic Castration-Resistant Prostate Cancer 
(mCRPC) bearing Homologous Recombination-Repair Mutations (HRRm)
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Methods & Study Design
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Progression-Free Survival (PFS)
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Median PFS from Randomization to End of Crossover Treatment
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CASPAR: Enzalutamide + Rucaparib Terminated

Phase 3 trial of PARPi + ARPI in 1st line mCRPC and mHSPC

PROpel: Abiraterone + Olaparib1 Published

MAGNITUDE: Abiraterone + Niraparib2 Presented

TALAPRO-2: Enzalutamide + Talazoparib3

Amplitude: Abiraterone + Niraparib Ongoing

m
C
R
P
C

m
H
S
P
C

1- Clarke NW et al., NEJM Evidence. 2022 Aug 23; 2-2022 Genitourinary cancers symposium (ASCO GU). Abstract #12; 3-  Agarwal N et al., The Lancet. 2023 June 4 

Published

TALAPRO3: Enzalutamide + Talazoparib Ongoing
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AMPLITUDE (Niraparib) : Phase 3 Trial Design (mHSPC)

Key Eligibility
–  Men aged ≥ 18 years with 

confirmed mHSPC 
(adenocarcinoma)

– Metastatic disease documented by 
greater than or equal to (>=) 1 
bone lesion(s)

– Positive for deleterious germline or 
somatic homologous 
recombination repair (HRR) gene 
mutations

– Radiation with curative intent or 
prior treatment with PARPi  is not 
allowed

– Patients with long-term use of 
systemically administered 
corticosteroids or history of MDS 
or AML were excluded

Efficacy end points
Primary:
– rPFS per PCWG 3
Secondary:
– OS
– Symptomatic PFS
– Time to subsequent therapy
– Duration of response (DOR)
– Number of Participants with Adverse 

Events as a Measure of Safety and 
Tolerability

Niraparib 200 mg qd
+

Abiraterone Acetate 
1000 mg qd.

+
Prednisone 5 mg qd

Placebo
+

Abiraterone Acetate 
1000 mg qd.

+
Prednisone 5 mg qd

R
A
N
D
O
M
I
Z
E
D

n=788

Rathkopf et al., 2021, ABSTRACT TPS 176 ASCO-GUwww.clinicaltrials.gov: (NCT04497844)

http://www.clinicaltrials.gov/
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TALAPRO-3 (Talazoparib) : Phase 3 Trial Design (mHSPC)

Key Eligibility
–  Men aged ≥ 18 years with 

confirmed mHSPC 
(adenocarcinoma)

– Metastatic disease documented by 
greater than or equal to (>=) 1 
bone or soft tissue lesion(s)

– Positive for deleterious germline or 
somatic homologous 
recombination repair (HRR) gene 
mutations

– Radiation/surgery with curative 
intent or prior treatment with 
chemotherapy or PARPi  is not 
allowed

– Patients with brain metastases or a 
history of MDS or AML were 
excluded

www.clinicaltrials.gov: (NCT04821622)

Efficacy end points
Primary:
– rPFS 
Secondary:
– OS
– ORR
– PSA response
– Health-related quality of life

Talazoparib 0.5 mg/day
(0.35 mg/day [PO]
if moderate renal

impairment)
+

open-label enzalutamide
160 mg/day (PO)

Placebo 
+

open-label enzalutamide
160 mg/day (PO)

R
A
N
D
O
M
I
Z
E
D

n=550

1 Agarwal et al., 2022, ABSTRACT TPS 221 ASCO-GU

http://www.clinicaltrials.gov/
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rPFS and OS will be tested for each cohort 
separately using a stratified log-rank test

Statistical analyses

• Aged ≥18 years

• Histologically confirmed mCSPC (de novo or 
recurrent low- or high-volume disease)

• ECOG PS 0–1

• Prospectively defined HRRm status*

• Must be receiving ADT throughout the study or have 
undergone bilateral orchiectomy, and must be 
suitable for treatment with NHAs

• No prior treatment with PARP inhibitors, CT, or 
NHAs in the metastatic setting†

• No suspected or prior history of myelodysplastic 
syndrome/acute myeloid leukemia

A Phase III, 2-cohort, 2-arm, randomized, double-blind, placebo-controlled study evaluating the efficacy and safety of saruparib plus physician’s choice 
of NHA (abiraterone, darolutamide, or enzalutamide) versus placebo plus physician’s choice of NHA in participants with mCSPC

Eligibility criteria

Treatment will continue until disease progression, unacceptable 
toxicity, or participant-initiated withdrawal 

Saruparib 60 mg plus 
physician’s choice NHA

Placebo plus 
physician’s choice NHA

HRRm

Non-
HRRm

≈550 patients

≈1250 patients

R 1:1

R 1:1

Saruparib 60 mg plus 
physician’s choice NHA

Placebo plus 
physician’s choice NHA

No crossover 
between cohorts

HRRm cohort
• rPFS

• OS

Non-HRRm cohort
• rPFS
• OS

Select endpoints

EvoPAR-Prostate01 : Phase 3 Trial Design (mHSPC)

164

www.clinicaltrials.gov: (NCT06120491) Agarwal N. et al, AUA 2024

http://www.clinicaltrials.gov/
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My take on the PARPi plus ARPI in mCRPC
• Many patients with new mCRPC will not have disease progression on a prior ARPI in the next 5-7 years: 1) 

patients progressing from localized prostate cancer with BCR, 2) patients with locally advanced prostate 
cancer receiving limited duration ARPI, and 3) patients with mHSPC not receiving ARPI at all or until 
progression

• How I select a given combination: 1) For new mCRPC with BRCA1/2 mutations, I use the PARPi combinations 
based on my selection of the partner ARPI; 2) For new mCRPC with non-BRCA1/2 HRRm, I use enzalutamide 
plus talazoparib

• Based on the results of the BRCAAway trial, the upfront combination of an ARPI+PARPi seems more efficacious 
than the sequencing of ARPI followed by a PARPI 

• All patients with advanced prostate cancer should undergo tumor genomic profiling and germline testing

•  Next steps: 
• Elucidation of the mechanism of response in HRRm-negative patients, and 
• Mechanism of resistance to PARPi 
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• 65 y/o man s/p radical prostatectomy. Receiving ADT for PSA progression 
(still M0), now with symptomatic bone metastases on PSMA PET. BRCA2 
germline mutation. What treatment would you recommend?

• Would you use the PARP inhibitor/ARPI combinations for somatic BRCA 
or PALB2 mutations? Do you apply this approach broadly to all the genes 
covered as HRD? Should those with ATM alterations still receive PARP 
given the less drastic effect?

• Any differences in response for BRCA1 vs BRCA2? I have a patient with 
BRCA2 who responded well to the combination compared to BRCA1 
mutations with less response. Why is this?

Questions from General Medical Oncologists



• Are the experts using PARP inhibitor and ARPI combination therapy 
in patients without HRR mutations? When do you favor this 
approach?

• What are the practical applications of the findings in Phase III trials 
of combination PARP + ARPI, as most patients are exposed to ARPIs 
in a prior line of therapy? Would you use this strategy for a patient 
who develops mets after EBRT followed by ADT and abiraterone for 
N1 disease (BRCA2)? What about for a patient who received the 
EMBARK strategy? Does it matter whether they progressed on or 
after the ARPI?

Questions from General Medical Oncologists



• 63 y/o M, gBRCA2, ADT + enzalutamide for mHSPC to the bone but 
discontinued enzalutamide due to poor tolerability. Now with new 
bone lesions causing pain. What would the panel recommend? 
What if he had progressed while still on ADT + enzalutamide?

• Should we use PARPi combined with androgen pathway inhibitors 
up front or sequence them?

• I would like to know how investigators choose which PARPi to use. 
Personal comfort/preference, or do the data support one over the 
other? Is there a subset of patients with particular mutations that 
would benefit more from one combination than the other?

Questions from General Medical Oncologists
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Thank you for joining us!
Your feedback is very important to us. 

Please complete the survey currently up on the iPads for attendees 
in the room and on Zoom for those attending virtually. The survey 

will remain open up to 5 minutes after the meeting ends. 

How to Obtain CME Credit
In-person attendees: Please refer to the program 

syllabus for the CME credit link or QR code. 
Online/Zoom attendees: The CME credit link 

is posted in the chat room.


