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Olaparib Rucaparib Niraparib Talazoparib

Trial TOPARP-A TOPARP-B PROFOUND TRITON2 TRITON 3 GALAHAD TALAPRO ZZ-First

Phase Phse 2 Phase 2 

adaptative

Phase 3 Phase 2 single 

arm

Phase 3 (2:1) Phase 2, Single 

arm

Phase 2 

single arm

F2 (2:1)

Treatment Olaparib Olaparib vs 

abi/enza

Rucaparib Rucaparib

vs 

Abi/eza/Do

ce

Niraparib Talazoparib Enza +-

Talazoparib

Scenario CPRCm pre-

treated (Taxane

& ARSI)

CPRCm pre-

treated (Taxane)  

CPRCm pre-

treated (ARSI)

CPRCm pre-

treated

(Taxane + 

ARSI)

CPRCm

pretreated

(ADT +  1 

ARSI)

CRPCm pre-

treated (≥ 1 

taxane+  ≥ 1 

ARSI)

CPRCm pre-

treated(≥ 1 

taxane+  ≥ 1 

ARSI)

CPHSm naive

N 50 98 387 360 Aprox 400 291 89 (enf

medible)

54

Endpoint

1º

ORR CR PFSr (BRCA/ATM) ORR (BRCA) PFSr ORR (gBRCA / 

BRCA 

bialélico)

ORR PCS-CR

HRR 

alterations

HRR (any) HRR (any) Cohort A: 

BRCA1, BRCA2, 

ATM

Cohort B: BARD1, 

BRIP1, CDK12, 

CHEK1, CHEK2, 
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RAD51C, 

RAD51B, 

RAD51D, RAD54L

15 genes 
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RAD54L)

BRCA1, 
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ATM mutant
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BRCA1, BRCA2, 
ATM, FANCA, 
PALB2, CHEK2, 
BRUP1, HDAC2 o 
BRCA germinal)

11 genes (mono 
or biallelic): 
BRCA1, BRCA2, 
CHECK2, ATM, 
ATR, FANCA, 
MLH1, 
MREN1A, NBN, 
PALB2, RAD51C) 

-
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Medicine)
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Profound
PROfound Phase III Trial design

Upon BICR progression, control 

patients were allowed to cross over to 

olaparib

Olaparib 300 mg bid 

n=94

Control* 

n=48

Olaparib 300 mg bid 

n=162

Control* 

n=83

Stratification factors

• Previous taxane

• Measurable disease

Cohort A

BRCA1, BRCA2 or ATM

N=245

Cohort B

Other alterations

N=142

2:1 randomization

Open-label

Key eligibility criteria

• mCRPC with disease 

progression on prior 

NHA eg abiraterone or 

enzalutamide

• Alterations in ≥1 of any 

qualifying gene with a 

direct or indirect role in 

HRR

Patients randomized between April 2017 and November 2018; DCO for final OS: 20 March 2020

Primary endpoint

rPFS by BICR in Cohort A

(alpha=0.05)

Confirmed ORR by BICR in 

Cohort A

(alpha=0.05)

rPFS by BICR in Cohorts A+B

(alpha=0.05)

Time to pain progression 

in Cohort A

(alpha=0.05)

OS in Cohort A  

Interim 

(alpha=0.01)

K
ey secondary endpoints

OS in Cohort A  

Final

(alpha=0.047)

*Control either enzalutamide (160 mg qd) or abiraterone (1000 mg qd + prednisone [5 mg bid]).

BICR, blinded independent central review; bid, twice daily; DCO, data cut-off; ORR, objective response rate; qd, once daily; RECIST, Response Evaluation Criteria In Solid Tumours.

Statistical analysis plan

Olaparib improved OS in Cohort A

*0.047 alpha spent at the final OS analysis. Median follow-up duration for censored patients was 21.9 months in the olaparib arm and 21.0 in the control arm.

CI, confidence interval.

Olaparib 

(N=162) 

Control 

(N=83)

Events, n (%) 91 (56) 57 (69)

Median OS 19.1months 14.7months 

HR (95% CI)
0.69

(0.50‒0.97); P=0.0175*
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Combinación iPARP + ARPI



Propel: abiraterona + olaparibPROpel: Phase III study assessing clinical benefit, safety and tolerability of  

olaparib + abiraterone in patients with mCRPC in the first-line setting1

First	patient	randomized:	Nov	2018 ;	Last	patient	randomized:	Mar	2020;	DCO1:	July	30,	2021,	for	interim	analysis	of	rPFS and	OS.	
Multiple	testing	procedure	is	used	in	this	study:	1-sided	alpha	of	0.025	fully	allocated	to	rPFS.	If	the	rPFS result	is	statistically	significant,	OS	to	be	tested	in	a	hierarchical	fashion	with	alpha	passed	on	to	OS.	
*Docetaxel	during	neoadjuvant/adjuvant	treatment	for	localized	prostate	prostate cancer	and	the	mHSPC stage	of	disease	was	permitted.	†In combination	with	prednisone	or	prednisolone	5	mg	bd	‡HRRm status	determined	using	a	ctDNA-based	test	
(FoundationOne Liquid	CDx)	or	a	tumor	tissue	test	(FoundationOne CDx)	for	alterations	in	the	following	genes: ATM,	BRCA1,	BRCA2,	BARD1,	BRIP1,	CDK12,	CHEK1,	CHEK2,	FANCL,	PALB2,	RAD51B,	RAD51C,	RAD51D,	and	RAD54L
1L=first	line;	ADT=androgen-deprivation	therapy;	BID=twice	daily;	ECOG=Eastern	Cooperative	Oncology	Group;	HRR=homologous	recombination	repair;	mCRPC=metastatic	castration-resistant	prostate	cancer;	mHSPC=metastatic	hormone-sensitive	
prostate	cancer;	NHA=new	hormonal	agent;	OS=overall	survival;	PARP=poly	(ADP-ribose)	polymerase;	PARPi=PARP	inhibitor;	QD=once	daily;	rPFS=radiographic	progression-free	survival
1.	Saad	F,	et	al.	Presented	at	ASCO	GU	2022,	17th–19th	February,	San	Francisco,	CA.	Oral	Abstract	1

Full	dose	of	abiraterone	used

Patient	population

• 1L	treatment	at	mCRPC stage

• Docetaxel	allowed	mHSPC stage*

• No	prior	abiraterone

• Other	NHAs	allowed	if	stopped	≥12	
months	prior	to	enrolment

• Ongoing	ADT

• ECOG	performance	status	0–1

Primary	endpoint
• Radiographic	progression	or	death	(rPFS)	

by	investigator	assessment

Key	secondary	endpoints:
• Overall	survival	(alpha	control)

Additional	endpoints:
• Time	to	first	subsequent	therapy	or	death
• Time	to	second	progression	or	death
• Objective	response	rate
• HRRm prevalence	(retrospective	testing)‡
• Health-related	quality	of	life
• Safety	and	tolerability

Olaparib	300	mg	PO	BID
+	abiraterone	1000	mg	QD†

n=399

Placebo
+	abiraterone 1000	mg	QD†

n=397

1:1

N=796

R

Stratification	factors:
1. Site	of	distant	metastases:	bone	only	vs.	visceral	vs.	other
2. Prior	taxane at	mHSPC:	yes	vs.	no

Full	dose	of	olaparib and	abiraterone	used

No copiar y/o difundir de forma integral
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MAGNITUDE: Niraparib + Abiraterona

Población BRCA 1/2 mutada Población HRR mutados



Talapro 2: enzalutamida + talazoparib



Slide 25



Slide 27

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Slide 28

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Slide 29

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Slide 13



Combinación iPARP+ ARPI en CPHS



Situación actual de iparps en cancer de próstata

• En CPRC ya está todo dicho o debemos avanzar?

• Cuáles son la preguntas que quedan por responder?

• Cómo podemos plantearnos contestarlas?

• Propuestas

• Y en CPHS? 



AVPC: aggressive variant prostate cáncer

• Patients must meet at least one of the following AVPC criteria:

• 1.- Histologically proven small cell (neuroendocrine) prostate carcinoma 
• 2.- Exclusive visceral metastases. 
• 3.- Predominantly lytic bone metastases identified by plain x-ray or CT scan. 
• 4.- Bulky (>/= 5cm in longest dimension) lymphadenopathy or high-grade tumor mass in 

prostate/pelvis. 
• 5.- Low PSA (</= 10ng/mL) at initial presentation (prior to androgen ablation or at 

symptomatic progression in the castrate-setting) plus high volume (>/= 20) bone
metastases. 

• 6.- Elevated serum lactate dehydrogenase (>/=2 x upper limit of normal) or elevated
serum carcinoembryonic antigen (>/= 2 x upper limit of normal ) in the absence of other
etiologies. 

• 7.- Short interval (</= 180 days) to castrate-resistant progression following initiation of 
hormonal therapy. 

• 8.- Known loss or mutation (by CLIIA certified molecular testing, IHC and/or DNA 
sequencing) in at least 2 of the following: Tp53, RB1 and PTEN.



Propuestas para AVPC

• En el contexto de CPRC ?

• En el contexto de CPHS ?

• Profundización en estudios moleculares para caracterizar mejor esta
población ?



Antibody drugs conjugates and targets in prostate cancer cells

enabling larger therapeutic windows and ultimately reducing off-target toxicities.

Furthermore, ADCs have shown great clinical activity in the treatment of other tumour types, especially in

human epidermal growth factor receptor 2 (HER2)-positive breast cancer, with the success of ado-

trastuzumab emtansine [4] and trastuzumab-deruxtecan (DXd) treatments [5].

ADCs have also been assessed in the uro-oncology field, with the approval of enfortumab-vedotin, an ADC

for nectin cell adhesion molecule 4 (NECTIN-4), in patients with previously treated locally advanced or

metastatic urothelial cancer [6]. As for prostate cancer, several antigens are currently under study as optimal

therapeutic targets. ADCs and targets are represented in Figure 1.

FIGURE 1 : Ant ibody-drug conjugat es and t arget s in prost at e

cancer cells.

B7-H3: B7-H3 family of proteins; DLL-3: delta-like protein 3; HER2: human epidermal-grow th factor

receptor 2; PSMA: prostate-specific membrane antigen; STEAP-1: six-transmembrane epithelial

antigen of prostate-1; TF: tissue factor; TROP-2: trophoblast cell surface antigen-2. Image credit:

Mariana Sardinha.

This study aims to review the scope of efficacy evidence of ADCs in prostate cancer and the ongoing

clinical trials as well.

Review

Methods

Search Strategy

A systematic literature review was carried out in accordance with the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) checklist [7]. The two authors performed an independent

search in the PubMed, MEDLINE, and Web of Science databases to identify relevant studies regarding

ADCs in prostate cancer.

A literature search was performed for the inclusion of English-language papers indexed to the PubMed,

MEDLINE, and Web of Science databases in August 2022. To identify ongoing phase II and III prostate

cancer trials, searches were performed on both the US National Library of Medicine database

(ClinicalTrials.gov) and the European Union Clinical Trials Register (clinicaltrialsregister.eu).

The keywords and combinations used were: "antibody-drug conjugates" or "ADC" and "prostate cancer" and

"PSMA" or "TROP2" or "STEAP1" or "TF" or "HER2" or "SLC44A4" or "B7-H3" or "CD46" or "TM4FS1" or

"DLL-3," with no range date filter. The bibliography of each potentially eligible article was hand-searched for

relevant studies. Trial registries of prospective studies were consulted at ClinicalTrials.gov and

clinicaltrialsregister.eu.

In all three stages, data were extracted and analyzed by two authors independently. In the first phase,

duplicate references were excluded. In the second stage, all titles and abstracts from unique references

were screened. The authors selected which articles should have full-text revision by consensus. In the final

stage, a full-text reading of all remaining references was performed. Peer review involved proofreading the

syntax and overall structure.



St udy/reference

Report

dat e

Phase

Enrollm ent

(n)

Ant ibody

t arget

Int ervent ion Payload

Disease

set t ing

Inclusion crit eria Hist ology

Prim ary

endpoint

ORR

(%)

M edian

OS

Petrylak et al. [8] 2020 II 119 PSMA   PSMA-MMAE

Monomethyl auristatin

E

mCRPC < 2

prior lines of

treatment

Disease progression after

enzalutamide/abiraterone

acetate

Prostate

carcinoma

PSA

response

14%

91.7%-

ChT

treated

97.1%-

ChT

naíve

Milow sky et al.

[9]

2016 I/II 62 PSMA  MLN2704 Maytansinoid-1

mCRPC > 1

prior line of

treatment

Disease progression on

hormonotherapy and/or

ChT

Prostate

carcinoma

PSA

response

8%

Not

reported

Bradia et al. [10] 2021 I/II 11 Trop-2

Sacituzumab-

Govitecan

SN-38

Relapsed or

refractory

PCa > 1 prior

line of

treatment

Refractory metastatic

epithelial cancers

Prostate

carcinoma

ORR 9.1%

Not

reported

Carrasquillo et al.

[11]

2019 II 19 STEAP-1

89
Zr-DFO +

MSTP2109A

Monomethyl auristatin

E

mCRPC > 1

prior line of

treatment

STEAP-1 antigen

presence of >1+ in tumor

tissue

Prostate

carcinoma

Safety

Not

reported

Not

reported

de Bono et-al [12] 2019 I/II 12 TF

Tisotumab

vedotin

Monomethyl auristatin

E

Metastatic

PCa > 3 prior

lines of

treatment

Relapsed, advanced, or

metastatic cancer

Prostate

carcinoma

ORR 0%

Not

reported

Mansfield et al.

[13]

2021 I/II 21 DLL-3

Rovalpituzumb 

tesirine

Pyrrolobenzodiazepine

Unresectable,

refractory or

advanced

solid tumors  

DLL-3

immunohistochemical

staining in >1% of tumor

cells

Neuroendocrine

prostate tumors

Safety 7%

6.4

months

(4-29)

TABLE 1 : Result s of phase I / I I  prospect ive  st udies of ADC in Prost at e  Cancer.

ChT: chemoterapy; DLL-3: delta-like protein 3; mCPRPC: metastatic castration-resistant prostate cancer; MMAE: monomethyl

auristatin E; ORR: overall response rate; OS: overall survival; PCa: prostate cancer; PSA: prostate-specific antigen; PSMA: prostate-

specific membrane antigen; STEAP-1: six-transmembrane epithelial antigen of prostaZte-1; TF: tissue factor; Trop-2: trophoblast cell

surface antigen-2.

Three trials exclusively enrolled prostate cancer patients, whereas the remainder also included patients with

other solid tumors. One trial included neuroendocrine prostate cancer (NEPC) histology. All trials included

only advanced prostate cancer that was refractory to prior treatments. Different primary endpoints were

seen throughout the trials. An additional 22 trials were identified on clinicaltrials.gov, of which only seven

were phase I/II. Six trials were actively enrolling patients, and one study was active but not recruiting. A

similar search on the EU clinical trials registry yielded 90 results, of which three met the prespecified

criteria. All three were duplicates, previously identified on clinicaltrials.gov. The phase I/II ongoing trials are

listed in Table 2.

Antibody drugs conjugates and targets in prostate cancer cells: 
trials results

 

Open Access Review

Article  DOI: 10.7759/cureus.34490

How to cite this article

Sardinha M, Palma Dos Reis A, Barreira J, et al. (February 01, 2023) Antibody-Drug Conjugates in Prostate Cancer: A Systematic Review. Cureus

15(2): e34490. DOI 10.7759/cureus.34490



St udy/reference

Launch

dat e

Phase

Ant ibody

t arget

Int ervent ion Payload Disease set t ing Hist ology

Prim ary

endpoint

Act ivit y

NCT04381832

[14]

2020 I/II TROP-2

Sacituzum ab-Govitecan +  adenosine

receptor antagonist  com binat ions

SN-38

mCRPC after progression on abiraterone and <

2 prior lines of chem otherapy

Prostate

carcinom a

ORR

Act ive, in

recruitm ent

NCT03725761

[15]

2018 I/II TROP-2 IMMU-132 SN-38

mCRPC >  1 prior line of enzalutam ide or

abiraterone

Prostate

carcinom a

PSA

response

rate

Act ive, in

recruitm ent

NCT05489211

[16]

2022 I/II TROP-2

Dato-DXd m onotherapy and in

com binat ion

DXd Advanced or metastat ic solid tumors Mult iple ORR

Act ive, in

recruitm ent

NCT04644068

[17]

2020 I/II

HER2/TROP-

2

Trastuzumab-DXd +  PARPi/Dato-DXd

+  PARPi

DXd Advanced or metastat ic solid tumors Mult iple Safety

Act ive, in

recruitm ent

NCT02465060

[18]

2015 II HER2 Ado-t rastuzumab em tansine

Maytansinoid-

1 

Advanced refractory solid

tum ors/lym phom as/mult iple myelom a

Mult iple ORR

Act ive, in

recruitm ent

NCT03602079

[19]

2018 II HER2 A166 Duostat in-5

Refractory locally advanced/m etastat ic solid

tum ors with HER2 expression or amplificat ion

Mult iple Safety

Act ive, not

recruit ing

NCT03729596

[20]

2018 II B7-H3 MGC018 Duocarm ycin Advanced solid tumors Mult iple Safety

Act ive, in

recruitm ent

TABLE 2 : Phase I /I I  ongoing prospect ive  clinica l t r ia ls of  ADC in prost at e  cancer.

B7-H3: B7-H3 fam ily of proteins; Dato-Dxd: datopotam ab-deruxtecan; m CPRPC: m etastat ic cast rat ion-resistant  prostate cancer;

HER2: human epiderm al-growth factor receptor 2; PARPi: poly (ADP-ribose) polym erase inhibitors; TROP-2: t rophoblast  cell surface

ant igen-2; ORR: overall response rate.

This review identified five main molecular targets with existing ADC treatments: PSMA, TROP-2, STEAP1,

TF, and DLL-3. Current ongoing trials involving alternative targets, such as HER2 and B7-H3, are also

presented in the results.

PSMA

Prostate-specific membrane antigen (PSMA) is a membrane glycoprotein expressed primarily in prostatic

tissue with higher-extent staining seen in the malignant prostatic epithelial cells. It is a well-established

target in both the diagnostic and therapeutic fields of prostate cancer, with a total of four registered trials

evaluating the efficacy of PSMA-directed ADC treatments. Two of them have published results, and the

remaining two are completed but without results. In accordance with the exclusion criteria, the last two were

not included in this study.

In one open-label, single-arm phase II trial [8], anti-PSMA ADC linked to monomethyl auristatin E (MMAE)

was studied in 119 mCRPC patients, 84 of whom received prior chemotherapy, and the remaining 35 were

chemotherapy-naïve. The primary endpoints were antitumour activity [best decline in prostate-specific

antigen (PSA), circulating tumour cells (CTC) from baseline, and tumour radiologic response] and safety

analyses in both groups of patients.

A total of 77 patients had CTC counts elevated at baseline (≥5 cells/7.5 mL blood) and at least one value

after treatment. A rising PSA was not mandatory for entry into this study. After disease progression (40.3%),

toxicity was the most common reason to discontinue treatment (31.3%). Two deaths from sepsis and

neutropenia were reported to be directly related to the study drug. These dose-limiting events occurred in

two chemotherapy-experienced patients during cycle 1, and after an initial safety review, the dose was

reduced from 2.5 to 2.3 mg/kg.

In the overall population, 14% reported a PSA ≥50% decline rate. When compared to the group of

previously treated patients, PSA and CTC declines of ≥50% were more frequent in the chemotherapy-naïve

group of patients: 21% (n=7) versus 14% (n=12) and 89% (n=31) versus 78% (n=66), respectively.

Regarding the overall radiologic response according to response evaluation criteria in solid tumours

(RECIST), a partial response was seen in 5.7% (n=2) of chemotherapy-naïve patients, and the stable

disease rate was higher in the chemotherapy-naïve group (68.7% vs. 60.7%). In a seven-month follow-up

period, a superior OS was seen in the chemotherapy-free group (97.1% vs. 91.7%).

Antibody drugs conjugates and targets in prostate 
cancer cells: trials in progress
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Nuevos antiandrógenos en CPRC
• TAS3681: AR antagosnist for full length and AR-splice variant Phase I/II

• Cirtuvivint: pan CLK/DYRK inhibitor Phase I/II

• En combinación con ARSI

• EPI-7386: small molecule targetin AR-N terminal domain (NYH) Phase I

• Bavdegalutamide (ARV-110): PROTAC protein degrader, 
targeting wild-type and mutant AR Phase I/II

• ODM-208: non-steroidal CYP11A1 inhibitor: active in LBD mutation Phase II
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