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Prostate Cancer- Left behind the 
immunotherapeutic revolution?

• Limited activity of immune checkpoint inhibitorsin unselected 
patients

• Sipuleucel-T was first approved immunotherapy for any cancer in 
2010, but enthusiasm has waned.

• Cold tumor?

•  Low neoantigen load/Tumor mutational burden.  MSI rare.

• TGF-b-rich TME

• Down-regulated MHC class I
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STEAP-1
Six Transmembrane Epithelial Antigen of Prostate

Rocha et al. 2021

STEAP1-4:
• Metal ion homeostasis
• Reduction of metal ion complexes
• Proliferation
• Invasion
• Apoptosis
• Cell Stress
• Pro-inflammatory
• Associated with ER/Lysosomal compartment



Fast forward 20 years



J. Nucl. Med 2019



Carrasquillo et al 2019
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JCO 2019



2 of 36 (6%) had a radiographic PR
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Bi-Specific T Cell Redirectors/Engagers
• 2014: Blinatumomab (anti-CD19/CD30) approved for refractory B 

precursor ALL. (Topp et al.)

• 2022: Teclistamab (anti-BCMA/CD3) for refractory myeloma (Moreau et 
al.)

• 2023: Glofitamab (anti-CD20/CD3) for refractory diffuse large B cell 
lymphoma

• 2022: Tebentafusp (gp100-HLA-A2/CD3 ImmTAC) for uveal melanoma 
(Nathan et al).

• Tarlatamab (anti-DLL3/CD3) for refractory small cell lung cancer (Ahn et 
al). Targeted FDA review June 12 2024



What about a BiTE targeting STEAP1 in Prostate Cancer?



Danila et al. ASCO 2022. Trials in Progress       NCT04221542



Interim Results From a Phase 1 
Study of Xaluritamig (AMG 509), a 
STEAP1 x CD3 XmAb® 2+1 Immune 
Therapy, in Patients With 
Metastatic Castration-Resistant 
Prostate Cancer (mCRPC)

William K. Kelly, Daniel C. Danila, Chia-Chi Lin, Jae-Lyun Lee, 
Nobuaki Matsubara, Patrick J. Ward, Andrew J. Armstrong, 
David W. Pook, Miso Kim, Tanya Dorff, Stefanie Fischer, Yung-
Chang Lin, Lisa Horvath, Christopher Sumey, Zhao Yang, Gabor 
Jurida, Jamie Connarn, Hweixian L. Penny, Julia Stieglmaier, 
Leonard J. Appleman



Cancer Discovery. Oct 20, 2023 Online before print. PMID 37861461



Key inclusion criteria:

• mCRPC refractory to prior novel hormonal therapy and 1–
2 taxane regimens*

• ECOG PS 0–1

Key exclusion criteria

• Histology other than adenocarcinoma  

• Active autoimmune disease



Patient Characteristics
All cohorts, Part 1

(N = 97)
Age, median (range), years 67 (40, 86)
Race,† n (%)

White 59 (61)
Asian 32 (33)
Black / African American 5 (5)

ECOG PS 0 / 1, n (%) 45 (46) / 52 (54)
Number of prior lines of therapy,‡ median (range) 4 (1, 9)

≥ 5, n (%) 27 (28)
Prior taxane, n (%) 82 (85)
Prior PSMA-targeting radioligand therapy, 
n (%) 4 (4)

Baseline PSA, ng/mL, median (range) 113.0 (0.2, 5808.9)
Visceral metastases, n (%) 51 (53)

Liver 19 (37)
Median (range) duration of follow-up, months 8.1 (0.5, 29.2)

Kelly et al. 2023
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Dose exploration with step-dosing to determine the MTD 

MTD
Xaluritamig 

dose 
expansion

Dose exploration guided by BLRM for toxicity

No Step 1-Step 2-Step 3-Step

C1: 0.001 mg 
C2: 0.003 mg 
C3: 0.01 mg
C4: 0.03 mg
C5: 0.1 mg
C6: 0.3 mg

C7a: 0.1 → 0.3 mg
C8:   0.3 → 1.0 mg
C10: 0.1 → 1.0 mg

C7b: 0.1 → 0.3 → 1 mg
C7c: 0.1 → 0.3 → 1 mg (Q2W)
C9: 0.1 → 0.3 → 0.75 mg 

C11: 0.1 → 0.3 → 1 → 1.5 mg 
C12: 0.1 → 0.3 → 0.75 → 1.5 mg 
C13: 0.1 → 0.3 → 1 → 2 mg

Dosing schedule: 28-day cycles; QWeekly 60 min IV dosing; treatment until progression or unacceptable toxicity

MTD:  0.1 mgà0.3 mgà1.0 mgà1.5 mg

Pre-medication adjusted during C7a à Not tolerable MTD

Dose exploration guided by BLRM for toxicity

No Step 1-Step 2-Step 3-Step

C1: 0.001 mg 
C2: 0.003 mg 
C3: 0.01 mg
C4: 0.03 mg
C5: 0.1 mg
C6: 0.3 mg

C7a: 0.1 → 0.3 mg
C8:   0.3 → 1.0 mg
C10: 0.1 → 1.0 mg

C7b: 0.1 → 0.3 → 1 mg
C7c: 0.1 → 0.3 → 1 mg (Q2W)
C9: 0.1 → 0.3 → 0.75 mg 

C11: 0.1 → 0.3 → 1 → 1.5 mg 
C12: 0.1 → 0.3 → 0.75 → 1.5 mg 
C13: 0.1 → 0.3 → 1 → 2 mg

Dexamethasone pre-medication 8 mg x 2 doses at 6-12 and 1 hour: mandatory through 1st infusion at target 
dose, then optional.

Kelly et al. 2023

24 hour inpatient admission for monitoring (through 1st infusion at target dose).
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Kelly et al. 2023



Confirmed PSA Responses

All cohorts

Low-dose 
cohorts
(1–7a)

High-dose 
cohorts
(7b–13)

PSA evaluable,† n 87 43 44

PSA response, confirmed, n (%)

PSA50 43 (49) 17 (40) 26 (59)

PSA90 24 (28) 8 (19) 16 (36)
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Confirmed RECIST responses in patients with measurable disease (n=67)

All cohorts

Low-dose 
cohorts
(1–7a)

High-dose 
cohorts
(7b–13)

RECIST v1.1 evaluable, n* 67 30 37

RECIST v1.1 response, confirmed, n (%)

PR 16 (24) 1 (3) 15 (41)

SD 32 (48) 18 (60) 14 (38)

PD 13 (19) 6 (20) 7 (19)

Not evaluable† 6 (9) 5 (17) 1 (3)
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Median duration of Response 9.2 months (1.9 - 17.7+)
10/16 with PR still responding Kelly et al. 2023



Baseline Week 12

56-year-old heavily pre-treated patient with mCRPC. Patient was 
enrolled in cohort 12 and achieved a confirmed PSA90 response 
(not RECIST evaluable). 

PSMA PET

Baseline Week 24

CT Scan

65-year-old heavily pre-treated patient with mCRPC. Patient was enrolled in 
cohort 11 and achieved a confirmed RECIST and PSA90 response.

Kelly et al. 2023



CONCLUSIONS
• Xaluritamig (AMG 509) is a bi-specific T cell engager targeting STEAP-1 

• Using a weekly IV schedule, step-dosing of xaluritamig is safe and tolerable
        0.1 mgà 0.3 mg à 1 mgà 1.5 mg.

• Toxicities: Cytokine release syndrome, and musculoskeletal 
inflammation (myalgias, edema, rash) - manageable with corticosteroids 
and tocilizumab.

• Response observations in mCRPC:
                           Total          High Dose

– PSA50 response:           49%            59% 
– PSA90 response:           28%        36%
– RECIST ORR:          24%                  41%



What’s Next?

Further study of AMG 509 (xaluritamig)

• Combinations
• Earlier disease states
• Randomized Phase III study(ies)
• What would your control arm be?
• Allow cross-over?



Other Targets and Strategies



Dorff et al 2024



Dorff et al 2024



Dorff et al 2024

PSA

RECIST





Stein et al. 2023



Stein et al. 2023



What about CAR-T?





Narayan et al.



Narayan et al.



Targets:
PSMA
STEAP1
STEAP2
      ?

Vehicles:
CAR-T
ADC
BiTEs
IMMTacs
    ?

Enhancers:
CD28
CD137
dnTGFbRII
4-1BB
PD-1/CTLA-4

Immunotherapy Targeting Prostate Cancer: 2024



THANK YOU


