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Outline

§ Overview of DNA damage pathways
§ Case studies in Genitourinary Oncology

– PARP inhibition in prostate cancer
– PARPi in combination
– ATR inhibitors in urothelial carcinoma
– DNA damage response and repair mutations as biomarkers in urothelial 

carcinoma
§ Future directions



3 

DNA damage and response/repair

ß multiple mechanisms for DNA 
damage

Countless mechanisms for 
DNA damage response and 
repair  à

Groelly et al, Nat Rev Cancer 2023
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PARP inhibition and synthetic lethality

von Werdt et al, JCO Precision Oncology 2021
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PARP inhibition in castration-resistant prostate cancer
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Radiographic PFS results of TRITON3

§ Benefit seen more in 
patients with BRCA 
alterations

§ Benefit in comparison 
to taxane or AR 
pathway inhibitor

AH Bryce, ASCO GU 2023
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PARP inhibition in castration-resistant prostate cancer

PROfound Phase III Study Design
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Efficacy results of PROfound

M Hussain et al N Engl J Med 2020

Crossover-adjusted overall survival
Cohort A (BRCA, ATM)

Crossover-adjusted overall survival
Cohort B (other alterations)
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Class Safety Effects of PARPi

§ TRITON3 (rucaparib)
– Grade 3+ anemia: 24%
– All grade nausea: 50%
– All grade fatigue: 61%

§ PROfound (olaparib)
– Grade 3+ anemia: 21%
– All grade nausea: 41%
– All grade fatigue: 41%
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Rationale for combination approaches in prostate cancer

N Clarke, ASCO GU 2023
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PROpel Overall Survival results in ITT population

N Clarke, ASCO GU 2023
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PROpel: OS results based on HRRm status

§ BRCAm ~12% of abiraterone + olaparib arm and ~10% of abiraterone + placebo arm

N Clarke, ASCO GU 2023
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MAGNITUDE: Phase III trial design

Efstathiou, ASCO GU 2023
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MAGNITUDE primary endpoint results

§ BRCA1/2: 53% of patients in both 
arms

§ Time to initiation of cytotoxic 
chemotherapy in BRCA subgroup 
was improved in niraparib + 
abiraterone arm (not reached vs 27.3 
months, HR: 0.56, p=0.0152)

§ No statistically significant difference in 
overall survival in BRCA subgroup

Efstathiou, ASCO GU 2023
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TALAPRO-2 Phase III trial design 

Agarwal, ASCO GU 2023
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Verdict on combination therapy approaches?

§ Appear to benefit those with HRRm most significantly

§ FDA approvals of:
– olaparib + abiraterone + prednisone à BRCAm
– niraparib + abiraterone + prednisone à BRCAm
– talazoparib + enzalutamide à HRRm (ATM, ATR, BRCA1, BRCA2, CDK12, CHEK2, 

FANCA, MLH1, MRE11A, NBN, PALB2, RAD51C)
– CASPAR trial of enzalutamide + rucaparib vs enzalutamide + placebo is ongoing

§ Other combination approaches:
– olaparib + pembrolizumab (Ph II KEYLNK-010) vs abiraterone or enzalutamide- no 

improvement in rPFS or OS
– PHII-180 (COMRADE) : evaluating Radium-223 +/- olaparib in patients with mCRPC, 

currently enrolling
– LuPARP: olaparib + 177-Lu-PSMA-617
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Beyond PARP inhibition

§ Some patients do not 
respond to PARPi’s

§ Resistance also develops

§ Potential downstream 
targets (ATR, ATM, CK1, 
WEE1, DNA-PK)

Pilie et al Nature Reviews Clinical Oncology 2019
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ATR inhibition in bladder cancer

§ Cancer cells treated with platinum-based 
chemotherapy
– Leads to cell cycle arrest, but triggers 

DDR mechanisms
à Transient induction of ATR activity

– ATM deficient cancer cells
à primed for synthetic lethality with 

ATR inhibition

– Preclinical models suggest cisplatin and 
ATRi are synergistic in lung and bladder 
cancer

platinum Cancer Cell
ATM deficient

Hall et al, Oncotarget 2014
Vendetti et al, Oncotarget 2015
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PHII-135

Primary 
endpoint:
PFS
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Effect of toxicity from ATRi in combination with chemotherapy

Hematologic toxicities of combination vs gem/cis:
Grade 3 thrombocytopenia: 22% both arms
Grade 4 thrombocytopenia: 37% vs 17%
Grade 3 neutropenia: 20% vs 22%
Grade 4 neutropenia: 17% vs 5%
Grade 3 anemia: 57% vs 24%
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PHII-179: currently enrolling

Cisplatin IV D1, D8
elimusertib PO D2, 9
Cycle = 21 days

Revised dose levels

DL -2a Cisplatin 30 mg/m2 D1, 8
elimusertib 10 mg PO qd D2

DL -1a Cisplatin 30 mg/m2 D1, 8
elimusertib 20 mg PO qd D2

DL 0a Cisplatin 30 mg/m2 D1, D8 
elimusertib 20 mg PO qd D2, 9

DL +1 Cisplatin 35 mg/m2

elimusertib 20 mg PO bid D2, 9

DL +2 Cisplatin 35 mg/m2 D1, 8
elimusertib 30 mg PO bid D2, 9

DL +3 Cisplatin 35 mg/m2 D1, 8
elimusertib 40 mg PO bid D2, 9

CDDP D1, 8 elimusertib bid D2, 9
Advanced solid 
tumor patients
• ECOG 0-2
• <300 mg/m2 

prior cisplatin
• Adequate organ 

/hematologic 
function

Doublet RP2D – to inform starting dose 
level of cohort of patients treated with 
elimusertib + gemcitabine + cisplatin*Both PHII-135 and PHII-179 eligibility 

requirements are unselected patient 
populations à importance of ATM expression, 
DDR mutations unknown
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DDR as a biomarker in muscle-invasive bladder cancer

At least one mutation in ATM, RB1, 
FANCC (red) vs wildtype (green)  à 
better OS/DSS

Miron et al Eur Urol 2019

Presence or absence or ERCC2 mutation 
associated with better OS

Liu et al JAMA Onc 2016

(Further validated with S1314 study)

Plimack et al ASCO 2023
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RETAIN Bladder
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RETAIN did not meet non-inferiority bounds
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A031701

PI: G Iyer
NCT03609216
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Future Directions

§ DDR mutations may be underappreciated
– improving screening is important

§ Further refinement of DDR mutations as predictive markers

§ Downstream targets in development:
– ATM
– ATR
– DNA-PK
– CHK1
– WEE1
– PKMYT1
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Questions?


