
Management of mHSPC 
progression: coffee for all?
Enrique González Billalabeitia
Hospital 12 de Octubre. Madrid



Aberrations can be at diagnosis or adquired
while tumor progression

CPRCm

Ac
tiv

id
ad

 T
um

or
al

Metastatic
AsintomáticoSymptomatic

Death

Años
0 5

ADT +- QT o Abiraterone

Castration resistantHormone sensitive

P53 and PTEN loss
DNA repair alteration 
(BRCA2/1; ATM; 
CDK12…) 

AR gain

AR mutations
AR-V*

Neuroendocrine 
(Myc amp)

TP53; PTEN; DDR

AR pathway aberrations (Mutations, Amplification,..) 

Neuroendocrine dedifferentiation 



mCRPC is polyclonal and 
heterogeneous

Gundem, G. et al. Nature 520, 353–357 (2015).



Patient selection in mCRPC

AR dependent
HRD (BRCA1/2; 
CDK12; PALB2; 

NGS)

MMR (MSH2 
def.. IHQ/NGS)

Neuroendocrine
o Aggressive 

variant



Patient selection in mCRPC

ARdependent
HRD (BRCA1/2; 
CDK12; PALB2; 

NGS)

MMR (MSH2 
def.. IHQ/NGS)

Neuroendocrino
o Variante 
Agresiva 



AR dependent mechanisms 
Up to 85% of  lethal prostate cancers harbor Androgen 

Receptor Aberrations

AR gain AR Enhancer GainAR mutations

T878A
thr

ala
A    C    T 

Wt: 

AR Splice Variants

Cato L. 
Cancer Cell 2019

Quigley DA. 
Cancer Cell 2018

Holzbeierlein J. 
Am J Path 2004

Taplin ME. 
N Engl J Med 1995



Epigenetic 
modifiers

Pi3K-pathway 
Activation

AR 
Co-Regulators

LETTERRESEARCH

the top regulatory transcription factors for the upregulated genes 
(Extended Data Fig. 7g, h). The LEF–TCF complex is the primary 
nuclear effector of WNT signalling and remains inactive until it is 
bound by β-catenin26. Consistently, we found a marked accumulation 
of transcriptionally active β-catenin—that is, non-phosphorylated at 
S31, S37 and T41—in distinct mutant clones, as well as a concomi-
tant increase in the expression of the WNT targets LEF1 and AXIN2 
(Extended Data Fig. 7i, j). Class-2 clones showed 2–3-fold higher inva-
siveness in Boyden chamber assays (Extended Data Fig. 7k, l), and a 
higher rate and extent of metastatic dissemination in zebrafish embryos 
(Fig. 3f, Extended Data Fig. 7m). In these assays, class-1 mutant cells 
showed no differences relative to wild-type cells (Extended Data 
Fig. 7n). Furthermore, treatment with the WNT inhibitor XAV939 
completely abrogated the class-2 invasive phenotype (Extended Data 
Fig. 7o). Investigating the mechanism that underlies this invasiveness, 
we found that FOXA1 transcriptionally activates and—through its 
C-terminal domain—recruits TLE3 (a bona fide WNT co-repressor27)  
to the chromatin (Extended Data Fig. 8a–e). Class-2 mutants had 
lost this interaction, which led to the untethering of TLE3 from 
chromatin and downstream activation of WNT signalling (Fig. 3g, 
h, Extended Data Fig. 8e–k, Supplementary Discussion). Together, 
these data suggest that class-2 mutations confer cistromic dominance  

and abolish TLE3-mediated repression of the WNT program of metas-
tasis (Fig. 3i).

Class-3 rearrangements occur within the PAX9 and FOXA1 locus that 
is linearly conserved across the deuterostome superphylum28 (Fig. 4a). 
Notably, almost all break ends were clustered within the FOXA1 top-
ologically associating domain (Extended Data Fig. 9a). We found that 
the genes located within the FOXA1 topologically associating domain 
had the highest expression in the normal prostate, and the non-coding 
RP11-356O9.1 transcript had a prostate-specific expression (Extended 
Data Fig. 9b). Furthermore, in patient tumours, expression of RP11-
356O9.1 was strongly correlated with FOXA1 and TTC6 expression 
(Extended Data Fig. 9c). Thus, to identify prostate-specific enhancers 
of the FOXA1 topologically associating domain, we performed the 
assay for transposase-accessible chromatin using sequencing (ATAC-
seq) and interrogated chromatin features in AR+ and AR− prostate 
cells. Notably, a CTCF-bound intronic site in RP11-356O9.1 (hereafter 
denoted as FOXMIND) and a site within the 3′ untranslated region of 
MIPOL1 were accessible and marked with active enhancer modifica-
tions only in AR+FOXA1+ prostate cancer cells (Fig. 4b, Extended Data 
Fig. 9d). This strongly suggested that these conserved sites function 
as enhancer elements. Consistently, CRISPR knockout of these loci 
in VCaP cells led to a significant decrease in the expression of FOXA1 
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source data, see Supplementary Fig. 1. d, FOXA1 ChIP–seq read-density 
heat maps in independent class-2-mutant 22RV1 CRISPR clones  
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Mean ± s.e.m. is shown. D, day. f, Left, metastasis frequency in zebrafish 
embryos injected with HEK293 (negative control), wild-type 22RV1 
clones or class-2-mutant 22RV1 clones (n ≥ 30 embryos per group). Right, 
representative images of embryos, showing the disseminated prostate cancer 
cells. g, Overlap of wild-type FOXA1- and TLE3-binding sites in 22RV1 
CRISPR clones (n = 2 biological replicates each). h, TLE3 ChIP–seq read-
density heat maps in 22RV1 parental (par.) cells and distinct FOXA1 wild-
type and class-2-mutant 22RV1 CRISPR clones. i, Class-2 model. Truncated 
FOXA1 shows dominant chromatin binding and displaces wild-type FOXA1 
and TLE3 from the chromatin, which results in increased WNT signalling.
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Ezh2i treatment slowed tumor growth signifi-
cantly compared with treatment with enzalu-
tamide [two-way analysis of variance (ANOVA)
P = 0.037] or Ezh2i (P = 0.027) alone (Fig. 4D).
Enzalutamide treatment alone did not slow
tumor growth relative to vehicle control (P =
0.43), confirming that the DKOCr tumor was
ADT-resistant.
To genetically verify Ezh2 as the relevant

target of Ezh2i, we silenced Ezh2 expression
using short hairpin RNA (shRNA). Ezh2 silenc-
ing sensitized DKOCr cells to enzalutamide (Fig.
4, E and F). Silencing Ezh2 also increased AR
expression, augmented AR activity, increased ex-
pression of the luminal lineage marker Krt8,
and decreased expression of neuroendocrine
lineage markers (Fig. 4, F and G). Ezh2i treat-
ment also increased AR expression and decreased

Syp expression in vitro (Fig. 4H). Ezh2i-treated
transplanted DKOCr tumors showed evidence
of increased AR expression in vivo (Fig. 4I), al-
though immunostaining was patchy with both
ARhigh and ARlow regions present. These find-
ings suggest that Ezh2i sensitizes NEPC variants
to enzalutamide by reversing or suppressing
lineage transformation.
To investigate whether Ezh2i has similar ef-

fects in human prostate cancer, we used LNCaP-
AR cells from Mu et al. (26) in which RB1 and
TP53 expression is stably silenced. Because LNCaP-
AR cells were PTEN-null (27), RB1- and RB1/TP53–
silenced derivatives were analogous to DKO
and TKO mouse cells, respectively. As in mouse
cells, RB1 and RB1/TP53 silencing reduced AR
levels and enzalutamide sensitivity, but enzalu-
tamide sensitivity was restored by Ezh2i (Fig. 4J

and fig. S9F). Thus, enzalutamide resistance is
reversible in both human and mouse NEPC
variants.
Rb1 and Trp53 repress epigenetic reprogram-

ming factors such as Ezh2 and Sox2, which are
important in generating induced pluripotent
stem cells (24, 28, 29). The data presented here
support a hypothesis in which RB1 and TP53
loss in prostate cancer derepresses these same
factors, creating a stem cell–like epigenetic en-
vironment permissive for lineage plasticity
(Fig. 4K). Lineage plasticity is proposed to drive
prostate cancer progression by enabling adap-
tation to selective pressures experienced dur-
ing metastasis and ADT. Because the mouse
models characterized in this study develop
metastatic PADC reminiscent of human NEPC
variants, they will be useful for testing this
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Fig. 4. Ezh2 inhibition restores enzalutamide
sensitivity. (A) A TKO cell line was treated with
enzalutamide or dimethyl sulfoxide (DMSO), with
or without Ezh2i, at the indicated concentrations,
and the viable cells were then counted. Mean cell
number and standard error are shown for three
experiments. Asterisks indicate significant differ-
ences (P < 0.05). (B) A DKOCr cell line was treated
and analyzed as in (A). (C) A DKOCr cell line was
plated at low density, then treated as indicated.
Resulting colonies were stained 10 days later. A
representative result is shown (quantitation is pro-
vided in fig. S8A). (D) A DKOCr tumor was trans-
planted into a cohort of mice, and the mice were
treated with GSK503 (GSK) and/or enzalutamide
(Enza) as indicated.Tumor volume for each mouse
(n = 7 or 8 for each treatment) was recorded every
other day.The mean and standard error for all mice
are shown. Asterisk indicates significantly slower
growth than any of the other treatments (ANOVA,
P < 0.05). (E) Ezh2-targeted shRNA (shEzh2), or
nonsilencing control (NS), were expressed in DKOCr
cells. The cells were then treated with enzalutamide
or DMSO, and cell number was measured as in
(A). The mean and standard error for three exper-
iments are shown. (F) RNA was extracted from
DKOCr cells in (E) and analyzed by means of real-
time PCR for the indicated genes. The mean and
standard error of fold change (FC) relative to
the NS control are shown for two experiments
in duplicate. (G) DKOCr cells silenced for Ezh2 as
in (C) were treated with AR ligand R1881 (DHT)
and/or enzalutamide (Enza), RNA was extracted,
and the expression of AR target gene Fkbp5 was
assayed by means of real-time PCR. Mean and
standard error of FC relative to the NS control are
shown for two experiments in duplicate. (H) DKO
cells were treated as indicated, and protein ex-
tracts were analyzed by means of Western blot
for the listed proteins. Gapdh serves as loading
control. (I) Tumors dissected from transplanted
mice in (D) after 17 days of the indicated treatment
were sectioned and immunostained for AR. Inset
image is magnified so as to highlight nuclear staining. Scale bar, 100 mm. Ezh2i treatment restores patchy AR expression. (J) LNCaP-AR cells stably expressing
RB1 (shRB) or RB1/TP53 shRNA (shRBP53) were treated as indicated, and viable cells were counted as in (A). The mean and standard error of three
experiments are shown. (K) A model summarizing the proposed role of Rb1 and Trp53 in suppressing lineage plasticity, neuroendocrine lineage trans-
formation, and ADT resistance.
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from patients revealed the activation of hyperproliferative and pro- 
tumorigenesis pathways, and further enrichment of primary prostate 
cancer genes (Extended Data Fig. 4g–i). Notably, AR was predicted25 
to be the driver transcription factor for class-1 upregulated genes, 
which we experimentally confirmed for several targets (Extended Data 
Fig. 4j–l). Concordantly, overexpression of class-1 mutants in 22RV1 
cells increased growth in androgen-depleted medium (Fig. 2f) but not 
in androgen-supplemented medium, and rescued proliferation upon 
treatment with enzalutamide (Extended Data Fig. 4m, n). For class-1 
downregulated genes, the basal transcription factors TP63 and SOX2 
were predicted to be transcriptional drivers (Extended Data Fig. 4j). 
Consistently, in class-1 specimens from patients, both of these tran-
scription factors were significantly downregulated, with a concomitant 
downregulation of basal, and upregulation of luminal, markers (Fig. 2g, 
Extended Data Fig. 4o, p). In addition, class-1 tumours had a higher 
AR transcriptional signature, and a lower neuroendocrine transcrip-
tional signature (Extended Data Fig. 4q). Together, these data suggest 
that class-1 mutations that alter the wing-2 region increase the nuclear 
speed and genome-scanning efficiency of FOXA1 without affecting 
its DNA sequence specificity (Supplementary Discussion), and drive a 
luminal AR program of prostate oncogenesis (Fig. 2h).

Class-2 mutations consist of frameshifting alterations that truncate 
the C-terminal regulatory domain of FOXA1 (Fig. 3a). Thus, we char-
acterized the class-2 cistrome by using N-terminal and C-terminal 
antibodies, with the C-terminal antibody binding exclusively to wild-
type FOXA1 (Extended Data Fig. 5a, b). Notably, mCRPC-derived 
LAPC4 cells endogenously contained a FOXA1 class-2 mutation 

(that is, a frameshift at amino acid P358 (P358fs)), and both wild-
type and mutant variants interacted with the AR complex (Extended 
Data Fig. 5c–f). However, in ChIP–seq assays, only the N-terminal  
antibody detected FOXA1 binding to the DNA. By contrast, N-terminal 
and C-terminal FOXA1 cistromes substantially overlapped in  
wild-type prostate cancer cells (Fig. 3b, Extended Data Fig. 5g–i). 
Even with 13-fold overexpression of wild-type FOXA1 in LAPC4 
cells, the endogenous class-2 mutant retained its binding dominance 
(Fig. 3b, Extended Data Fig. 5j, k). Conversely, overexpression of the 
FOXA1(P358fs) mutant in LNCaP cells markedly diminished the 
endogenous wild-type cistrome (Fig. 3b). In in vitro assays, class-2 
mutants showed markedly stronger binding to the KLK3 enhancer 
element (Fig. 3c, Extended Data Fig. 6a–d), and biolayer interfer-
ometry confirmed that the FOXA1(P358fs) mutant has an approxi-
mately fivefold-higher DNA-binding affinity (Extended Data Fig. 6e).  
In CRISPR-engineered class-2-mutant 22RV1 clones (Extended Data 
Fig. 6f, g), FOXA1 ChIP–seq data reaffirmed the cistromic dominance 
of class-2 mutants (Fig. 3d). Knockdown of either mutant FOXA1 or 
AR in 22RV1 or LNCaP class-2 CRISPR clones significantly attenuated 
proliferation (Fig. 3e, Extended Data Fig. 6h, i). Consistently, in rescue 
experiments, the FOXA1(P358fs) mutant fully compensated for the 
loss of wild-type FOXA1 (Extended Data Fig. 4a).

The class-2 cistrome was considerably larger than the wild-type 
cistrome (Extended Data Fig. 6j–l), and the acquired sites were 
enriched for the CTCF motif and distal regulatory regions (Extended 
Data Fig. 7a–e, Supplementary Discussion). In transcriptomic and  
motif analyses of the class-2 clones, LEF and TCF were predicted as 
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biological replicates). f, Growth (IncuCyte) of 22RV1 cells that overexpress 
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and motility analogous to the behavior of their
corresponding tumors in vivo (fig. S8, A to G).
Enzalutamide sensitivity was highest in SKO
cells, reduced in DKO cells, and lowest in cells
frompostcastration recurrent DKO (DKOCr) and
TKO tumors (fig. S8H).
We tested two Ezh2 inhibitors (Ezh2i), GSK126

and EPZ6438, and found that they both sensi-

tized TKO and DKOCr cells to enzalutamide
when used at concentrations sufficient to inhibit
histone H3K27 methylation but without signifi-
cant single-agent cell growth inhibitory activity
(Fig. 4, A to C, and fig. S9, A and B). Ezh2i plus
enzalutamide also had a greater effect on DKO
cells than either drug as single agents (fig. S9C),
and Ezh2i pretreatment inhibited DKO cell mo-

tility (fig. S9E). Ezh2i did not significantly alter
the enzalutamide sensitivity of SKO cells (fig.
S9D), suggesting that its effects are specific for
NEPC variants. We also evaluated the effects of
Ezh2i in vivo. We propagated a primary DKOCr
tumor by transplantation into SCIDmice and then
treated the mice with Ezh2i and enzalutamide,
alone or in combination. Enzalutamide plus

Ku et al., Science 2017 355, aah4199 6 January 2017 4 of 6

Fig. 3. Rb1 loss causes deregulation of epigenetic reprogramming fac-
tors and widespread changes in gene expression. (A) Venn diagrams
showing the number of differentially expressed genes between the indicated
genotypes (wild type,WT; n = 4 or 5 mice per genotype). (B) Plot showing the
signature scores for mouse (SKO, DKO, and TKO) and human (PADC and
NEPC) prostate cancer by using the Beltran et al. (23) weighted gene ex-
pression signature. Dots represent individual patients. Bars represent the
mean and interquartile range. (C) Selected gene sets enriched in DKO versus
SKO tumors, with the x axis representing normalized enrichment score (NES).
(D) Tumor sections stained with antibodies directed against indicated proteins.
Scale bar, 100 mm. (E) Quantitation of Sox2 immunostaining in tumor sections

of the indicated genotypes. Each dot represents one analyzed image
taken from three different mice for each genotype, with bars representing
the mean and standard deviation. Sox2 immunostaining in DKO tumors is
greater than in SKO tumors (t test P < 0.0001) and greater in TKO tumors
than in DKO tumors (P = 0.01). (F) Quantitation of Ezh2 immunostaining as
in (E). Ezh2 immunostaining is greater in DKO tumors than in SKO tumors
(P < 0.0001), but immunostaining in DKO and TKO tumors is not sig-
nificantly different (P = 0.25). (G) A heat map comparing gene expression
data from human (5, 23) and the indicated mouse specimens. The select
genes deregulated in DKO and TKO tumors are similarly deregulated in
human NEPC.
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HR, 3.81; 95% CI, 2.28-6.37; P <0.001 

HR, 1.95; 95% CI 1.23-3.11; P=0.01 

variation between collection timepoints for somatic AR LBD muta-
tions (Supplementary Fig. S21). We detected a marked increase in AR
L702H mutations previously linked to abiraterone resistance through
glucocorticoid agonism (glucocorticoids are administered concurrent-
ly with abiraterone; Fig. 4A; refs. 24, 26). Interestingly, although 6
patients acquired AR L702H mutations after exposure to abiraterone
plus glucocorticoids, 2 patients (035 and 163) acquired L702H muta-
tions after enzalutamide, without accompanying glucocorticoids
(Supplementary Fig. S22). Both patients harbored additional AR LBD
mutations, and patient 163 harbored a mismatch repair defect
and hypermutation (27). The AR F877 L mutation linked with
enzalutamide resistance in model systems was not identified in any
samples (28, 29).

Mutations in AR amino acids 742 to 743 were found in 6 patients,
all of whom had previously received bicalutamide, a first-generation
AR signaling inhibitor. These mutations are a known resistance
mechanism to bicalutamide, and showed decreased frequency after
enzalutamide and/or abiraterone treatment (Fig. 4A), consistent
with preclinical evidence of enzalutamide activity against these
mutants (30).

SomaticAR amplificationswere detected in 62 of 119 (52%) patients
at baseline and 74 of 149 (50%) progression samples (excluding
samples with undetectable ctDNA; Supplementary Fig. S21). Given
the switch in AR mutation genotypes, we hypothesized that AR
amplifications detected before and after treatment may constitute
different events in some patients. Nine of 66 patients with sufficient
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Figure 4.
Treatment-driven selection of aggressive AR gene alterations. A, Frequency of AR LBD mutations at three cfDNA collection timepoints (1 ¼ baseline, 2 ¼ first
progression, 3 ¼ second progression). Mutations are grouped by affected amino acid (codon). B, Change in AR gene copy number between consecutive cfDNA
samples. Copy number was defined as the average number ofAR copies in cancer cells that released ctDNA into the blood (see Patients and Methods). Sample pairs
showing a statistically significant increase inAR copy number are highlighted in red, and those showing a decrease are highlighted in blue. Only samples with ctDNA
fraction ≥ 5%were included in analysis. Error bars indicate 80% CIs.C, Box plot showing distribution ofAR copy numbers across the three timepoints. Red horizontal
lines indicatemedian. Red diamonds indicatemean.D,Association betweenAR gene copy number in baseline ctDNA and patient overall survival. Patients where AR
copy number could not be assesseddue to lowctDNA (<5%) are plotted separately.E,Average copy-number change between consecutive cfDNA samples in a 24Mb
region surrounding AR, based on 30 kb resolution targeted sequencing of AR and its flanking regions. F, Change in AR amplicon structure in three patients that
showed a change in AR copy number between cfDNA timepoints. Patient 162 had an estimated ctDNA fraction of 17% at progression (based on 7 somatic mutations
that were shared with the baseline sample), but showed no evidence for the AR-amplified cancer cell population detected at baseline. Amplicon structure changes
were observed in 17 patients in total (see Supplementary Fig. S23).G,Correlation between coverage logratiosmeasured inside theARgene and at theARenhancer, in
all 175 cfDNA samples (black dots) sequencedwith the ARpanel. Some sampleswhere theAR and enhancer copy number differs are highlightedwith colored ellipses
with a labeled patient identifier. Ellipses containing multiple samples represent samples from the same patient.
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Supplementary Figure 21. Per patient absolute AR gene copy number and number of mutant AR 
copies at different cell-free DNA collection timepoints. Each column represents a patient. Bar 
heights indicate gene copy number and mutated copies are colored based on the affected amino 
acid. Blank white spaces indicate timepoints that were never collected or had circulating tumor 
DNA fractions below 5%, precluding AR copy number estimation. 
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AR aberrations identify patients with 

worse outcome to new antiandrogens



Opevesostat 
(ODM-208; CYP11A1i)

Patients without AR-LBD 
mutations appear less likely 
to have received both 
abiraterone and 
enzalutamide and had 
lower median PSA values at 
baseline. Differences could 
reflect patient enrolment 
during different time 
periods and conditions 
favouring development of 
AR-LBD mutations.

Opevesostat (MK-5684/ODM-208), an oral CYP11A1 inhibitor, in metastatic 
castration-resistant prostate cancer (mCRPC): updated CYPIDES Phase 2 results 
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Hospital, Middlesbrough, UK; 11The University of Manchester and Christie NHS Foundation Trust, Manchester, UK;  12Tampere University Hospital (TAYS), Tampere, Finland; 13Velindre University NHS Trust, Cardiff, UK; 14Orion Corporation, Espoo, Finland; 15Merck & Co., Inc., Rahway, NJ, USA; 16University of Minnesota Masonic Cancer Center, Minneapolis, USA

Authors: 1Fizazi K, 2Roubaud G, 1Bernard-Tessier A, 3Gravis G, 4Fléchon A, 5Ratta R, 6Bartélémy P, 7Jones R, 8Parikh O, 9Hussain A, 10van de Voet J, 11Cook N, 12Tanner M, 13Jones RH, 14Garratt C, 14Ikonen T, 14Pohjanjousi P, 15Poehlein C, 16Antonarakis ES

BACKGROUND/METHODS
• Opevesostat (ODM-208/MK-5684) inhibits the production of all adrenal steroid hormones and precursors.
• Initial phase 1 and 2 results (NEJM Evid 2024;3(1)) demonstrated frequent PSA responses in heavily 

pre-treated mCRPC patients, especially in the presence of activating ligand-binding domain (AR-LBD) 
mutations.

• Activating AR-LBD mutations occur in 20-25% of patients previously treated with novel hormonal agents 
and are associated with resistance to such treatment.

• Here we present updated results from phase 2 in late-stage patients with mCRPC, both with and without 
AR-LBD mutations. (datacut 23 Jan 2024).

Opevesostat inhibits prostate cancer progression by shutting down the entire steroid biosynthesis

PATIENTS: 
• Progressing mCRPC treated with ≥ 1 NHA and ≥ 1 taxane.
• AR-LBD mutation expansion: 45 pts (all AR-LBD mutated), 

enrolled in 2021-22 ( median follow-up 7.1 months).
• Mainly AR-LBD wild-type extension: 89 pts, enrolled Jan-

July 2023 (median follow-up 7.1 months).
• AR-LBD status determined by Guardant 360 ctDNA assay.*

TREATMENT:
• Open label, non-randomized trial.
• Opevesostat 5mg BID + supportive adrenal 

therapy (dexamethasone (1 - 1.5mg and 
fludrocortisone  (0.1mg)) + ADT until disease 
progression.

• Clinical sites in France, Finland, USA and UK.

RESULTS
PATIENT DEMOGRAPHIC CHARACTERISTICS:

Variable​ AR-LBD mut
(n=66)

AR-LBD wt 
(n=68)

Baseline characteristics
Age​ Median​ 69.5 67.5
ECOG performance status 0 16 (24.2%) 25 (36.8%)

1
2

49 (74.2%)
1 (1.5%)

42 (61.8%)
1 (1.5%)

PSA (ug/L)​ Median​ 262.5 49.9
Testosterone (ng/dL)​ Median​ 3.1 4.1

Prior treatments
Abiraterone 58 (87.9%) 41 (60.3%)
Enzalutamide 42 (63.6%) 48 (70.6%)
Both Abi and Enza 35 (53.0%) 25 (36.8%)
Docetaxel 65 (98.5%) 68 ( 100%)
Cabazitaxel 46 (69.7%) 44 (64.7%)
Both Doce and caba 46 (69.7%) 44 (64.7%)

*Guardant360 liquid biopsy included the following AR-LBD activating mutations: L702H, V716M, W742C, W742L, H875Y, F877L, T878A, T878S, M896T, and M896V 

RESULTS
BEST PSA CHANGE (UNCONFIRMED):

Although more common in mCRPC patients with an activating AR-LBD mutation, PSA responses also occurred 
in patients without an AR-LBD mutation.

SAFETY:
• Almost all patients have reported an adverse event during study treatment with 1399/1633 (85.7%) grade 1 or 

2 severity. 
• Minor signs/symptoms of inadequate adrenal hormone replacement (e.g. electrolyte disturbances). were 

common but adrenal insufficiency requiring hospital admission was infrequent in phase 2.

RESULTS

BEST OBJECTIVE RESPONSE (%) IN RECIST EVALUABLE PATIENTS:​

ORR = Overall response rate

AR-LBD activating mutation AR-LBD wild-type

• At time of analysis, 2 AR-LBD mutated 
patients and 15 AR-LBDwt patients were 
ongoing on treatment.

• Durable responses have occurred in 
patients with and without AR-LBD 
mutation.

Duration of treatment

AR-LBD activating mutation AR-LBD wild-type
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Following opevesostat treatment in men with extensively treated mCRPC
• PSA and RECIST (soft-tissue) responses occurred in men without AR-LBD 
 mutations, but were more frequent in those with AR-LBD mutations.
• The number of men with prolonged disease control (>6 months) appears similar 
 with and without AR-LBD mutations, with data still immature.
• The AEs of opevesostat reported were clinically manageable. The rate of serious 
 adrenal insufficiency was low on steroid replacement therapy.
• Randomised phase 3 studies of opevesostat in mCRPC are under way.

CONCLUSIONS

Preferred Term n  (%)
Acute coronary syndrome

2 ( 1.5)

Anaemia
Asthenia
Chest pain
Fall
Haematuria
Hyperkalaemia
Hyponatraemia
Oxygen saturation decreased
Pleural effusion
Pneumonia
Renal failure
Tumour pain
Urosepsis

Preferred Term n  (%)
Adrenal insufficiency 7 ( 5.2)

Prostate cancer 7 ( 5.2)

Pulmonary embolism 6 ( 4.5)

Dyspnoea 4 ( 3.0)

Sepsis 4 ( 3.0)

Back Pain 3 ( 2.2)

COVID-19 3 ( 2.2)

Confusional state 3 ( 2.2)

General physical health deterioration 3 ( 2.2)

Pain 3 ( 2.2)

Adverse events in CYPIDES Phase 2 (N=134)
n  (%)

Patients reporting an adverse event (all) 132 (98.5%)
Grade ≥ 3 AE’s 92 (68.7%)

Most commonly reported SERIOUS adverse events (>1 event total) 

6 months

This study was supported by Orion Corporation and 
Merck Sharp & Dohme LLC, a subsidiary of Merck & 
Co., Inc., Rahway, NJ, USA, who are codeveloping 
Opevesostat (MK-5684/ODM-208).

Copies of this poster obtained through QR (Quick 
Response) and/or text key codes are for personal 
use only and may not be reproduced without written 
permission of the authors.

https://bit.ly/4cmZ1SE

Patients without AR-LBD 
mutations appear less likely 
to have received both 
abiraterone and 
enzalutamide and had 
lower median PSA values at 
baseline. Differences could 
reflect patient enrolment 
during different time 
periods and conditions 
favouring development of 
AR-LBD mutations.

Opevesostat (MK-5684/ODM-208), an oral CYP11A1 inhibitor, in metastatic 
castration-resistant prostate cancer (mCRPC): updated CYPIDES Phase 2 results 
1Institut Gustave Roussy, Villejuif, France; 2Institut Bergonié, Bordeaux, France; 3Institut Paoli-Calmettes, Marseille, France; 4Centre Léon Bérard, Lyon, France; 5Hôpital Foch, Suresnes, France; 6Institut de Cancérologie, Strasbourg, France; 7University of Glasgow, Beatson West of Scotland Cancer Centre, Glasgow UK; 8Royal Preston Hospital, UK, 9Greenebaum Comprehensive Cancer Center, Baltimore USA; 10The James Cook University 
Hospital, Middlesbrough, UK; 11The University of Manchester and Christie NHS Foundation Trust, Manchester, UK;  12Tampere University Hospital (TAYS), Tampere, Finland; 13Velindre University NHS Trust, Cardiff, UK; 14Orion Corporation, Espoo, Finland; 15Merck & Co., Inc., Rahway, NJ, USA; 16University of Minnesota Masonic Cancer Center, Minneapolis, USA

Authors: 1Fizazi K, 2Roubaud G, 1Bernard-Tessier A, 3Gravis G, 4Fléchon A, 5Ratta R, 6Bartélémy P, 7Jones R, 8Parikh O, 9Hussain A, 10van de Voet J, 11Cook N, 12Tanner M, 13Jones RH, 14Garratt C, 14Ikonen T, 14Pohjanjousi P, 15Poehlein C, 16Antonarakis ES

BACKGROUND/METHODS
• Opevesostat (ODM-208/MK-5684) inhibits the production of all adrenal steroid hormones and precursors.
• Initial phase 1 and 2 results (NEJM Evid 2024;3(1)) demonstrated frequent PSA responses in heavily 

pre-treated mCRPC patients, especially in the presence of activating ligand-binding domain (AR-LBD) 
mutations.

• Activating AR-LBD mutations occur in 20-25% of patients previously treated with novel hormonal agents 
and are associated with resistance to such treatment.

• Here we present updated results from phase 2 in late-stage patients with mCRPC, both with and without 
AR-LBD mutations. (datacut 23 Jan 2024).

Opevesostat inhibits prostate cancer progression by shutting down the entire steroid biosynthesis

PATIENTS: 
• Progressing mCRPC treated with ≥ 1 NHA and ≥ 1 taxane.
• AR-LBD mutation expansion: 45 pts (all AR-LBD mutated), 

enrolled in 2021-22 ( median follow-up 7.1 months).
• Mainly AR-LBD wild-type extension: 89 pts, enrolled Jan-

July 2023 (median follow-up 7.1 months).
• AR-LBD status determined by Guardant 360 ctDNA assay.*

TREATMENT:
• Open label, non-randomized trial.
• Opevesostat 5mg BID + supportive adrenal 

therapy (dexamethasone (1 - 1.5mg and 
fludrocortisone  (0.1mg)) + ADT until disease 
progression.

• Clinical sites in France, Finland, USA and UK.

RESULTS
PATIENT DEMOGRAPHIC CHARACTERISTICS:

Variable​ AR-LBD mut
(n=66)

AR-LBD wt 
(n=68)

Baseline characteristics
Age​ Median​ 69.5 67.5
ECOG performance status 0 16 (24.2%) 25 (36.8%)

1
2

49 (74.2%)
1 (1.5%)

42 (61.8%)
1 (1.5%)

PSA (ug/L)​ Median​ 262.5 49.9
Testosterone (ng/dL)​ Median​ 3.1 4.1

Prior treatments
Abiraterone 58 (87.9%) 41 (60.3%)
Enzalutamide 42 (63.6%) 48 (70.6%)
Both Abi and Enza 35 (53.0%) 25 (36.8%)
Docetaxel 65 (98.5%) 68 ( 100%)
Cabazitaxel 46 (69.7%) 44 (64.7%)
Both Doce and caba 46 (69.7%) 44 (64.7%)

*Guardant360 liquid biopsy included the following AR-LBD activating mutations: L702H, V716M, W742C, W742L, H875Y, F877L, T878A, T878S, M896T, and M896V 

RESULTS
BEST PSA CHANGE (UNCONFIRMED):

Although more common in mCRPC patients with an activating AR-LBD mutation, PSA responses also occurred 
in patients without an AR-LBD mutation.

SAFETY:
• Almost all patients have reported an adverse event during study treatment with 1399/1633 (85.7%) grade 1 or 

2 severity. 
• Minor signs/symptoms of inadequate adrenal hormone replacement (e.g. electrolyte disturbances). were 

common but adrenal insufficiency requiring hospital admission was infrequent in phase 2.

RESULTS

BEST OBJECTIVE RESPONSE (%) IN RECIST EVALUABLE PATIENTS:​

ORR = Overall response rate

AR-LBD activating mutation AR-LBD wild-type

• At time of analysis, 2 AR-LBD mutated 
patients and 15 AR-LBDwt patients were 
ongoing on treatment.

• Durable responses have occurred in 
patients with and without AR-LBD 
mutation.

Duration of treatment

AR-LBD activating mutation AR-LBD wild-type
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Following opevesostat treatment in men with extensively treated mCRPC
• PSA and RECIST (soft-tissue) responses occurred in men without AR-LBD 
 mutations, but were more frequent in those with AR-LBD mutations.
• The number of men with prolonged disease control (>6 months) appears similar 
 with and without AR-LBD mutations, with data still immature.
• The AEs of opevesostat reported were clinically manageable. The rate of serious 
 adrenal insufficiency was low on steroid replacement therapy.
• Randomised phase 3 studies of opevesostat in mCRPC are under way.

CONCLUSIONS

Preferred Term n  (%)
Acute coronary syndrome

2 ( 1.5)

Anaemia
Asthenia
Chest pain
Fall
Haematuria
Hyperkalaemia
Hyponatraemia
Oxygen saturation decreased
Pleural effusion
Pneumonia
Renal failure
Tumour pain
Urosepsis

Preferred Term n  (%)
Adrenal insufficiency 7 ( 5.2)

Prostate cancer 7 ( 5.2)

Pulmonary embolism 6 ( 4.5)

Dyspnoea 4 ( 3.0)

Sepsis 4 ( 3.0)

Back Pain 3 ( 2.2)

COVID-19 3 ( 2.2)

Confusional state 3 ( 2.2)

General physical health deterioration 3 ( 2.2)

Pain 3 ( 2.2)

Adverse events in CYPIDES Phase 2 (N=134)
n  (%)

Patients reporting an adverse event (all) 132 (98.5%)
Grade ≥ 3 AE’s 92 (68.7%)

Most commonly reported SERIOUS adverse events (>1 event total) 

6 months
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Merck Sharp & Dohme LLC, a subsidiary of Merck & 
Co., Inc., Rahway, NJ, USA, who are codeveloping 
Opevesostat (MK-5684/ODM-208).

Copies of this poster obtained through QR (Quick 
Response) and/or text key codes are for personal 
use only and may not be reproduced without written 
permission of the authors.
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AR Degraders by LBD 

mutational status

AR degraders and inhibitors
CC-94676-PCA-001

BMS-986365 is an orally bioavailable, first-in-class, heterobifunctional 
molecule with a dual MOA that degrades and competitively inhibits AR

AR, androgen receptor; ARPI, androgen receptor pathway inhibitor; CRBN, cereblon; CUL4, cullin-4A; DDB1, damage-specific DNA binding protein 1; LBD, ligand-binding domain; 
MOA, mechanism of action; ROC1, regulator of cullins-1; Ub, ubiquitin. 1. Xu S, et al. Oral presentation at the American Association for Research annual meeting; April 5-10, 2024; San Diego, CA.

CUL4

AR

Competitive
AR inhibition

CRBN binding moiety: 
Facilitates targeted ubiquitination 
and subsequent proteosome 
system-mediated AR degradation1

Irreversible 
AR degradation

BMS-986365
AR binding moiety:
Binds and antagonizes the 
AR LBD with low agonism 
potential1

CRL4CRBN E3 ligase
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BMS-986365 demonstrated preclinical activity against both wild-type and mutant AR1

CC-94676-PCA-001

9

Data cutoff: 1 February 2024. aData from Part B BID-doses only (600 mg QD not included). bBiomarker testing included analysis of AR LBD mutations in ctDNA. cPSA30 and PSA50 percentages shown include confirmed + 
unconfirmed. Confirmed PSA change by AR LBD status comprised: WT, cPSA30 = 40%, cPSA50 = 27%; cPSA90 = 4%; MUT, cPSA30 = 45%, cPSA50 = 27%, cPSA90 = 18%; Unknown, cPSA30 = 25%, cPSA50 = 0%, cPSA90 = 0%. dFour 
patients lacked ctDNA AR status data either due to lack of screening sample collection or QC failure. AR, androgen receptor; BID, twice daily; LBD, ligand binding domain; mCRPC, metastatic castration resistant prostate 
cancer; MUT, mutant; PSA, prostate-specific antigen; QD, once daily; WT, wild-type.

PSA responsec

PSA30 42%

PSA50 27%

PSA responsec

PSA30 73%

PSA50 55%

PSA responsec

PSA30 50%

PSA50 25%

AR LBD WT (N=45)b AR LBD MUT (N=11)b Unknown (N=4)
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400 mg BID 600 mg BID 900 mg BIDDose

AR statusd Median rPFS, mo (95% CI)

LBD WT (n = 45) 8.3 (5.3–NA)

LBD MUT (n = 11) 6.3 (1.87–NA)

Median rPFS in patients with AR LBD WT and MUT

Clinical benefit was observed both in patients with AR LBD WT and mutant mCRPC

PSA response and median rPFS in patients based on AR LBD mutational statusa

CC-94676-PCA-001

PSA responses by prior treatment and dosea

7

PSA responseb

PSA30 30%

PSA50 25%

PSA responseb

PSA30 45%

PSA50 20%

PSA responseb

PSA30 70%

PSA50 50%
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Prior ARI Prior ABI Prior ARI & ABI Prior chemo

Data cutoff: 1 February 2024. 
aData from Part B BID-doses only (600 mg QD not included).
bPSA response includes confirmed + unconfirmed. Confirmed PSA change by dose comprised: 400 mg BID, cPSA30 = 30%, cPSA50 = 25%; cPSA90 = 10%; 600 mg BID, cPSA30 = 30%, cPSA50 = 10%, 
cPSA90 = 0%; 900 mg BID, cPSA30 = 60%, cPSA50 = 40%, cPSA90 = 10%.
ABI, abiraterone; ARI, androgen receptor inhibitor; ARPI, androgen receptor pathway inhibitor; BID, twice daily; C, confirmed; chemo, chemotherapy; PSA, prostate-specific antigen; 
QD, once daily; UC, unconfirmed.

Patients across doses had PSA responses regardless of prior ARPI or chemotherapy exposure
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Selección de Pacientes en mCRPC

Dependientes 
de AR

HRD (BRCA1/2; 
CDK12; PALB2; 

NGS)

MMR (MSH2 
def.. IHQ/NGS)

Neuroendocrino
o Variante 
Agresiva 



Olaparib improves OS in HRR defective tumor 
BRCA1/2 derive the greatest benefit-

J. De Bono & J Mateo ESMO 2020 
Hussain & J Mateo.  M. NEJM 2020



Olaparib Niraparib Talazoparib

Trial N. Clarke et al PROPEL BRCAAWay MAGNITUDE TALAPRO-
2

ZZ-First

Phase Phase 2 rand Phase 3 Phase 2 Phase 3 
randomized

Phase 3 
randomiz

ed

Phase 2 
(2:1)

Treatment AAP +/- 
Olaparib 

AAP +/- 
Olaparib

AAP, Olap or 
AAP-Olap 

AAP +- 
Niraparib

Enza +- 
talazopari

b

Enza +-
Talazoparib

Scenario CPRCm pre-
treated (Taxane

& ARSI)

CPRCm pre-
treated 

(Taxane)  

CPRCm BRCA 
mut

CPCRm 1L
w/o DDR

CPRCm CPHSm 
naive

N 142 796 70 765 1037 54

P. Endpoint rPFS rPFS PFSr 
(BRCA/ATM)

rPFS rPFS PCS-CR

Population All commers All commers DDR mut Non-DDR &
DDR

All 
Commers

& DDR

All Commers

Molecular
Testing

Central Lab Central (Tissue 
& ctDNA)

Central Lab
(tissue)

Central 
(Tissue & 
ctDNA)

Central 
Lab

(Foundati
on 

Medicine)

Academic 
Lab

ID NCT0197221 NCT01682772 NCT03012321 NCT03748641 NCT033951
97

NCT04332744

Publication Lancet Oncol 2018 NEJM Evid 2022
Lancet Oncol  2023

ASCO 2022 JCO 2023 ASCO-GU 
2023

Lancet-2023

NR

PROPEL

MAGNITUDE

TALAPRO-2



HR 0.66 (0.54-0.82) p<0.0001

24.8 m

16.6 m

PROpel : Primary Endpoint rPFS

N. Clarke. NEJM Evid 2022

Retrospective NGS solid and Liquid Foundation One. HRR Genes (14 genes):
ATM, BRCA1, BRCA2, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, 
RAD51B, RAD51C, RAD51D, and RAD54L 



PROpel: OS analysis

N. Clarke. ASCO-GU 2023OS maturity not reached
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FDA Pooled Analysis of Six 
randomized phase 3 clinical 

trials

PROFOUND

TRITON-2

TALAPRO-1

PROPEL

MAGNITUDE

TALAPRO-2

BRCA2   (N=422).√
ATM        (N=268) †
BRCA1   (N=  64)
CDK12   (N= 146) √
CHEK2   (N=172) †
PALB2    (N=  41)

BRCAm subgroup nested in the HRRm cohorts. These find-
ings indicate that pooling a diverse set of HRR genes as one
cohort without separate prespecified analysis of BRCAm and
non-BRCAm groups in clinical trials evaluating PARPi no
longer appears justifiable. Additionally, it may not be
justifiable to pool ATMm and CHEK2 with other HRR genes
as one cohort, given the large differences in treatment effect
in patients with ATMm and CHEK2m compared with those

with mutations in other HRR genes. For these genes, a
separate analysis may be warranted in future trials and
consideration given to early futility analyses if adequate
efficacy in patients with these genes is not demonstrated.

One limitation of our pooled analysis is that the three pooled
RCTs varied with regards to the PARPi and ARPI drugs as well
as the patients’ baseline characteristics (Appendix Table A1).
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FIG 2. Kaplan-Meier curves of rPFS by BICR and OS by each HRR gene mutation (A: ATM; B: BRCA1; C:
BRCA2; D: CDK12; E: CHEK2; F: PALB2). ARPI, androgen receptor pathway inhibitor; BICR, blinded independent
central review; HR, hazard ratio; HRR, homologous recombination repair; OS, overall survival; PARPi, poly(ADP-
ribose) polymerase inhibitor; rPFS, radiographic progression-free survival. (continued on following page)
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To account for the potential impact of these differences on
results, we stratified the TTE analyses by trial. Additionally,
we evaluated the efficacy results of each individual trial for
consistency and took these into consideration when inter-
preting the results of the pooled analysis.

The results of our pooled analysis demonstrating hetero-
geneity in the sensitizing effect of HRRm genes to PARPi are
consistent with published results from two other trials of
PARPi in mCRPC that were not included in the pooled
analysis. TRITON3 trial (ClinicalTrials.gov identifier:

NCT02975934) was an open-label RCT in patients with
BRCA1m, BRCA2m, or ATMmmCRPC that randomly assigned
patients to receive either rucaparib or the physician’s choice
of docetaxel or ARPI. Randomization was stratified by HRRm
gene. Although the results in the BRCAm subgroup showed
evidence of efficacy (rPFSHR, 0.5 [95%CI, 0.36 to 0.69]), the
results in the ATMm subset in TRITON3 were unfavorable
(rPFS HR, 0.95 [95% CI, 0.52 to 1.52] and OS HR, 1.20 [95%
CI, 0.74 to 1.95]).23 In TOPARP B (ClinicalTrials.gov identi-
fier: NCT01682772), a trial of olaparib in patientswithHRRm
mCRPC, the confirmed ORR (per RECIST v1.1) and PSA50
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FIG 2. (Continued).
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BRCAm subgroup nested in the HRRm cohorts. These find-
ings indicate that pooling a diverse set of HRR genes as one
cohort without separate prespecified analysis of BRCAm and
non-BRCAm groups in clinical trials evaluating PARPi no
longer appears justifiable. Additionally, it may not be
justifiable to pool ATMm and CHEK2 with other HRR genes
as one cohort, given the large differences in treatment effect
in patients with ATMm and CHEK2m compared with those

with mutations in other HRR genes. For these genes, a
separate analysis may be warranted in future trials and
consideration given to early futility analyses if adequate
efficacy in patients with these genes is not demonstrated.

One limitation of our pooled analysis is that the three pooled
RCTs varied with regards to the PARPi and ARPI drugs as well
as the patients’ baseline characteristics (Appendix Table A1).
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FIG 2. Kaplan-Meier curves of rPFS by BICR and OS by each HRR gene mutation (A: ATM; B: BRCA1; C:
BRCA2; D: CDK12; E: CHEK2; F: PALB2). ARPI, androgen receptor pathway inhibitor; BICR, blinded independent
central review; HR, hazard ratio; HRR, homologous recombination repair; OS, overall survival; PARPi, poly(ADP-
ribose) polymerase inhibitor; rPFS, radiographic progression-free survival. (continued on following page)
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BRCA2 altered mCRPC, either of germline 
or somatic, Benefit from Olaparib

rucaparib (PARP inhibitor) studies TRITON2 (ORR of 42.9%
and 43.9% for germline and somatic, respectively) and
TRITON3 (rPFS for germline HR, 0.52 [95% CI, 0.32 to 0.84]
and somatic HR, 0.38 [95% CI, 0.25 to 0.59]).14,15,18 Safety
was similar in the germline and somatic populations.
Hence, although germline status identification is relevant
for estimating patient and relatives’ cancer risk, identifi-
cation of alterations through tumor testing is sufficient for
the treatment indication.

Most (85%) tumors with a BRCA alteration were predicted to
harbor biallelic inactivation of the gene, whether the al-
teration was of germline or somatic origin. Targeted se-
quencing assays used in clinical practice have limitations to
detect certain events, such as copy-neutral loss of hetero-
zygosity, large deletions, or other complex structural vari-
ants that may lead to biallelic inactivation, particularly in
cases with limited tumor content. In PROfound, tumor re-
sponses were observed among the small number of patients
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FIG 4. (A) rPFS for patients with a germline BRCA alteration, (B) rPFS for patients with a somatic BRCA al-
teration, (C) OS for patients with a germline BRCA alteration, and (D) OS for patients with a somatic BRCA
alteration. These figures include data from patients with BRCA1 and/or BRCA2 including co-occurring alterations
in other HRR genes. A circle indicates a censored observation. HR, hazard ratio; HRR, homologous recombi-
nation repair; OS, overall survival; rPFS, radiographic progression-free survival. (continued on following page)
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with suspected heterozygous loss, and those where zygosity
could not be determined (36%cases). Thisfinding is relevant
as it supports that identification of a pathogenic BRCA
alteration, particularly in BRCA2, is sufficient to identify
patients who may benefit from olaparib treatment, even
without clear evidence of second events. Although the ma-
jority of samples analyzed in PROfound were archival di-
agnostic specimens, biallelic loss was already present,
further endorsing the use of archival samples for BRCA
stratification of patients with mCRPC.26 These results are
consistent with previous studies of BRCA alterations in other
BRCA-driven tumor types, where patients with BRCA al-
terations classified as biallelic or heterozygous benefited
from treatment with a PARP inhibitor.15,27,28

Although the subgroup size is relatively small, the prolonged
response among patients with BRCA2 homozygous deletion
in the olaparib arm (n 5 16) is consistent with that observed
in TOPARP-B,6 suggesting exceptional responses are com-
mon among patients where secondary BRCA2 reversion
mutations cannot emerge because of complete gene
absence.29,30 This is relevant as BRCA2 homozygous deletions
may represent 3% of all patients with metastatic prostate
cancer.31,32

We acknowledge that these analyses were post hoc and
exploratory and PROfound was not powered to detect a
treatment effect across these subgroups. Additionally, some
subgroups were very small, and they were also not stratified
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rucaparib (PARP inhibitor) studies TRITON2 (ORR of 42.9%
and 43.9% for germline and somatic, respectively) and
TRITON3 (rPFS for germline HR, 0.52 [95% CI, 0.32 to 0.84]
and somatic HR, 0.38 [95% CI, 0.25 to 0.59]).14,15,18 Safety
was similar in the germline and somatic populations.
Hence, although germline status identification is relevant
for estimating patient and relatives’ cancer risk, identifi-
cation of alterations through tumor testing is sufficient for
the treatment indication.

Most (85%) tumors with a BRCA alteration were predicted to
harbor biallelic inactivation of the gene, whether the al-
teration was of germline or somatic origin. Targeted se-
quencing assays used in clinical practice have limitations to
detect certain events, such as copy-neutral loss of hetero-
zygosity, large deletions, or other complex structural vari-
ants that may lead to biallelic inactivation, particularly in
cases with limited tumor content. In PROfound, tumor re-
sponses were observed among the small number of patients
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with suspected heterozygous loss, and those where zygosity
could not be determined (36%cases). Thisfinding is relevant
as it supports that identification of a pathogenic BRCA
alteration, particularly in BRCA2, is sufficient to identify
patients who may benefit from olaparib treatment, even
without clear evidence of second events. Although the ma-
jority of samples analyzed in PROfound were archival di-
agnostic specimens, biallelic loss was already present,
further endorsing the use of archival samples for BRCA
stratification of patients with mCRPC.26 These results are
consistent with previous studies of BRCA alterations in other
BRCA-driven tumor types, where patients with BRCA al-
terations classified as biallelic or heterozygous benefited
from treatment with a PARP inhibitor.15,27,28

Although the subgroup size is relatively small, the prolonged
response among patients with BRCA2 homozygous deletion
in the olaparib arm (n 5 16) is consistent with that observed
in TOPARP-B,6 suggesting exceptional responses are com-
mon among patients where secondary BRCA2 reversion
mutations cannot emerge because of complete gene
absence.29,30 This is relevant as BRCA2 homozygous deletions
may represent 3% of all patients with metastatic prostate
cancer.31,32

We acknowledge that these analyses were post hoc and
exploratory and PROfound was not powered to detect a
treatment effect across these subgroups. Additionally, some
subgroups were very small, and they were also not stratified
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PSA response (%) Progression Free Survival

Hussain M. ASCO GU 2024

Olaparib plus AAP derives the greater Benefit in BRCA mut mCRPC



Selección de Pacientes en mCRPC

Dependientes 
de AR

HRD (BRCA1/2; 
CDK12; PALB2; 

NGS)

MMR (MSH2 
def.. IHQ/NGS)

Neuroendocrino
o Variante 
Agresiva 



Advanced Pca is associated with Complex 
Rearrangementts in MMR, most frequently MSH2 and 

MSH6

IHC can be usefull and easily 
accesible

Pritchard CC.  Nat Comm 2014

22/23 
MMRd*
*1 pts no IHC available

9/28 MMRd

N=103
3

MMRd = 3% (31/1033)

Abida W. JAMA Oncol 2018

MSKCC

21% germline



MMRd is associated with more 

aggresive disease

Ritch. Clin Cancer Res 2020
Abida W. JAMA Oncol 2018

Rodrigues. J Clin Invest 2018
Antonarakis E. Eur Urol 2019



Abida et al. 
Antonarakis et 

al. Ritch et al. Graham et al. Van Wilpe et al.
N = 32 N = 13 N = 11 N = 27 N= 71

GS 8–10, no. (%) 17 (53) 10 (77) 8 (73) 19 (70) NR 
Metastatic Disease at Diagnosis, no. (%) 14 (44) 6 (46) 5 (45) 13 (48) 40 (59%)
Presence of Ductal/Intraductal Histology, no. (%) 1 (3) 3 (23) Not Reported 8 (30) 2 (3%)
Presence of Pure Neuroendocrine Histology, no. (%) 3 (9) 1 (8) Not Reported 0 (0) 0(0%)

Median Time to CRPC, mos.
8.6

 (range 1.2–54.2) 
55 

(95% CI: 50–73) 
9.1 

(range 5.7–12.6) 
14.2 

(95% CI: 8.0–32.6) NR
PSA50 response to 1st line abi/enza for mCRPC, no. 
(%) Not Reported 5 (83) Not Reported 10 (62.5) NR

Median PFS on 1st line abi/enza for mCRPC, mos. 
9.9 

(range 3–34.5) 
26 

(95% CI: 6-NR) 
3.9 

(0.9–13.0) 
8.56 

(95% CI: 3.73–9.51) NR

Received PD-1 blockade, no. (%) 11 (34) 4 (31) Not Reported 17 (61)
100 % (Pembro 76%; 
Nivo 18%; Atezo 6%)

PSA50 response to PD-1 blockade, no. (%) 6 (54.5) 2 (50) Not Reported 8 (53) 52 (60%)
Median PFS on PD-1 blockade, mos.  Not Reported 9 (95% CI: 4–11) Not Reported  Not Reached (1.87-NR)  8.3 m (5.5 – 17.4)

remaining 6 all had evidence of hypermutation (i.e.�10 mutations/megabase). Of the 7
patients who did not achieve a PSA50 response, 5 (71%) had evidence of hypermutation.
There was a trend towards higher response rate to pembrolizumab in patients who had
received2 prior therapies vs>2 prior therapies [8/8 (100%) vs. 3/7 (42%), p = .056].

Discussion

There is limited published data on men with MMRd prostate cancer, yet it represents a clini-
cally important and biologically distinct subgroup. To our knowledge, this series represents
the largest reported cohort of men with MMRd prostate cancer who have received immune
checkpoint blockade. Consistent with prior reports, our patients had evidence of aggressive
clinical and pathologic features, with a high incidence of Gleason score�8 and high rates of de
novo metastatic disease (Table 4) [6, 7, 14, 15]. Despite these aggressive features, the men in
our cohort fared well on standard hormonal therapies. While formal statistical comparisons
are not possible, it is notable that time to castration-resistance, PSA50 response and PFS on

Fig 3. Best PSA response on pembrolizumab in men with MMRd/MSI-H PC. Best % PSA change from baseline
following treatment with pembrolizumab. Black = hypermutated (±10 mut/Mb). Blue = not hypermutated.
Red = unknown mutational load.

https://doi.org/10.1371/journal.pone.0233260.g003

PLOS ONE Clinical outcomes in mismatch repair deficient prostate cancer

PLOS ONE | https://doi.org/10.1371/journal.pone.0233260 May 26, 2020 7 / 11
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Graham. Plos One 2020

first-line abiraterone/enzalutamide were similar to historical controls [16–18]. Interestingly, in
our cohort of patients, response to taxane therapy was low in the CRPC setting.

Checkpoint inhibitor therapy produced a significant response in a subset of patients with
MMRd mCRPC. This data further supports mismatch repair deficiency as a useful biomarker
to predict response to immunotherapy. Consistent with prospective studies evaluating
immune checkpoint blockade in MMRd cancers, responses are not universal, suggesting that
there are other variables that influence efficacy of immunotherapy. Tumor mutational burden
(TMB) is another candidate predictive biomarker. However, while MMRd/MSI-H tumors fre-
quently have high TMB, this relationship is imperfect, with up to 30% of MSI-H tumors in one
study having a low TMB [19]. Mutational load has been shown to be an independent predictor
of response to checkpoint blockade in a variety of solid tumors including melanoma, non-
small-cell lung cancer, and urothelial carcinoma [20–22]. In addition the correlation between
outcome and tumor mutational burden appears to be linear [23]. Although the majority of our

Fig 4. Progression free survival on pembrolizumab in men with MMRd/MSI-H PC. PSA PFS (A) and Radiographic PFS (B).

https://doi.org/10.1371/journal.pone.0233260.g004

Table 4. Comparison of published case series of men with MMRd PC.

Abida et al. Antonarakis et al. Ritch et al. Graham et al.

N = 32 N = 13 N = 11 N = 27

GS 8–10, no. (%) 17 (53) 10 (77) 8 (73) 19 (70)

Metastatic Disease at Diagnosis, no. (%) 14 (44) 6 (46) 5 (45) 13 (48)

Presence of Ductal/Intraductal Histology, no. (%) 1 (3) 3 (23) Not Reported 8 (30)

Presence of Pure Neuroendocrine Histology, no. (%) 3 (9) 1 (8) Not Reported 0 (0)

Median Time to CRPC, mos. 8.6 (range 1.2–54.2) 55 (95% CI: 50–73) 9.1 (range 5.7–12.6) 14.2 (95% CI: 8.0–32.6)

PSA50 response to 1st line abi/enza for mCRPC, no. (%) Not Reported 5 (83) Not Reported 10 (62.5)

Median PFS on 1st line abi/enza for mCRPC, mos. 9.9 (range 3–34.5) 26 (95% CI: 6-NR) 3.9 (0.9–13.0) 8.56 (95% CI: 3.73–9.51)

Received PD-1 blockade, no. (%) 11 (34) 4 (31) Not Reported 17 (61)

PSA50 response to PD-1 blockade, no. (%) 6 (54.5) 2 (50) Not Reported 8 (53)

Median PFS on PD-1 blockade, mos. Not Reported 9 (95% CI: 4–11) Not Reported Not Reached (1.87-NR)

Abi, abiraterone; Enza, enzalutamide

https://doi.org/10.1371/journal.pone.0233260.t004

PLOS ONE Clinical outcomes in mismatch repair deficient prostate cancer
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Immunotherapy is effective in MMRd PCa

ESMO 24



MMRd Benefit from Ipilimumab 
/Nivolumab

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.Christopher Sweeney, MBBS, DHSc, FRACP

Personalised mCRPC Therapy: Immunotherapy 
- Case Study of Effective Personalised mCRPC Therapy
- Mehra et al #3740 (LBA72): Ipi/Nivo mCRPC

MMRd: Clinically meaningful durable benefit
• 460 screened and 17 (3%) MMRd
• PSA50: 86%
• Outcomes of pts with MMRd with no PD(L)1 

therapy (prognostic impact)

Not without risk: 
• ~20% with Gde 3 immune related toxicities
• ~10% with life changing toxicities
• ~2% treatment related deaths
• Is PD(L)1 enough alone? (not need Ipi)
(toxicity goes up and efficacy down in ”real-world”)

A brief word about TMB and PrCa: e.g Imbassador250 (Enza + / - Atezo post ADT plus abiraterone) 
• Rate of TMB > 10 ~4%; Median TMB: 2.5

• No clear benefit with atezo with TMB > 4.5 or > 10
• TMB > 10 poor prognosis with enzalutamide alone

TMB > 7

Powles et al Nature Med 2022

MMRd  consistent benefit
- 3% (17/460)
- PSA 50 response: 86% en MMR
- Most-responses are durable

N. Mehra. ESMO 2024
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Neuroendocrine Dedifferenciation

H. Beltran. Clin Cancer Res 2019



Agressive Variant are associated with AR 

independence and loss of TSG: RB1, PTEN & TP53

Discussion

The findings we report link the prospectively clinically defined
AVPC and their corresponding PDX to amolecular marker profile
not predicted by morphology and suggest that the aberrancy of
multiple tumor suppressors (RB1, Tp53, and/or PTEN) is a
dominant "driver" leading to the development of this phenotype.
Whether different combinations of the alterations are linked to
distinct clinical behaviors within the AVPC remains to be deter-
mined. Adding significance to the findings is the similarity of the
molecular alterations to those observed in SCPC. Furthermore,
these alterations have been linked to increased DNA damage
response signaling (36) which, in a parallel study, we have
identified in the AVPC (26), and may represent an actionable
therapy target for this entity. The results from our dataset and
those of others (12, 13, 22), will lead to the identification of
predictive markers that enable the development and use of
effective therapy combinations and sequences in the biologically
distinct subsets of men with metastatic CRPC.

It has been proposed that AURKA amplification and over-
expression are implicated in the pathogenesis of SCPC (12). We
observed a high frequency of increased nuclear and/or cyto-

plasmic AURKA expression as well as 20q amplification in 7
(24.1%) of 29 unique AVPC samples irrespective of morphology.
Intriguingly, in the AVPC, AURKA nuclear expression correlated
with AR expression. Indeed, the interactome of AURKA is large
(37) and includes cell cycle and transcriptional regulators such as
AR (38), Tp53 (39), MYC (40), and BRCA1 (41). In turn, Tp53
mutants increase AURKA expression and cooperate with AURKA
in the induction of genomic instability (ref. 42; also a likely
feature of the AVPC suggested by the high rate of CNA observed)
and in the regulation of DNA damage repair (43). Although these
data are congruent with a role for AURKA in the pathogenesis of
the AVPC, two concerns remain. First, amplification of AURKA is
most often regional and thus accompanied by the enhanced
expression of multiple additional genes, making the attribution
of outcomes to AURKA overexpression alone difficult (37). Sec-
ond, there is a lack of a standard IHC methodology and of a
consensus as to what constitutes abnormal AURKA expression
(37, 44). Thus, additional investigation is needed to determine
the significance of AURKA expression in the AVPC and its value as
a marker of this phenotype.

The loss of AR in a large proportion of the AVPC is consis-
tent with the resistance to AR signaling inhibition. Of interest is

Figure 4.
AVPC data with reference to publicly available TCGA and unselected CRPC datasets. A, histograms showing percentage of samples with CNA (per absolute
cut-offs) at segments corresponding to genes of interest in TCGA, unselected CRPC (middle) and AVPC 7. In blue are copy number losses and in red
are copy number gains. B, linear discriminant analysis of AVPC and unselected CRPC samples using the 10 CNA marker set. Green and purple dots at
the bottom indicate predicted AVPC (AVPC_Pred) and non-AVPC (CRPC_Pred) predictions, respectively, while red and blue vertical lines indicate actual
AVPC and unselected CRPC samples, respectively. C, Venn diagrams showing the rates of combined RB1, Tp53, and/or PTEN alterations in the TCGA (n¼ 253),
CRPC (n ¼ 150), and AVPC (n ¼ 29) samples.
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In prostate Cancer EZH2 mediates AR 
independence

Ezh2i treatment slowed tumor growth signifi-
cantly compared with treatment with enzalu-
tamide [two-way analysis of variance (ANOVA)
P = 0.037] or Ezh2i (P = 0.027) alone (Fig. 4D).
Enzalutamide treatment alone did not slow
tumor growth relative to vehicle control (P =
0.43), confirming that the DKOCr tumor was
ADT-resistant.
To genetically verify Ezh2 as the relevant

target of Ezh2i, we silenced Ezh2 expression
using short hairpin RNA (shRNA). Ezh2 silenc-
ing sensitized DKOCr cells to enzalutamide (Fig.
4, E and F). Silencing Ezh2 also increased AR
expression, augmented AR activity, increased ex-
pression of the luminal lineage marker Krt8,
and decreased expression of neuroendocrine
lineage markers (Fig. 4, F and G). Ezh2i treat-
ment also increased AR expression and decreased

Syp expression in vitro (Fig. 4H). Ezh2i-treated
transplanted DKOCr tumors showed evidence
of increased AR expression in vivo (Fig. 4I), al-
though immunostaining was patchy with both
ARhigh and ARlow regions present. These find-
ings suggest that Ezh2i sensitizes NEPC variants
to enzalutamide by reversing or suppressing
lineage transformation.
To investigate whether Ezh2i has similar ef-

fects in human prostate cancer, we used LNCaP-
AR cells from Mu et al. (26) in which RB1 and
TP53 expression is stably silenced. Because LNCaP-
AR cells were PTEN-null (27), RB1- and RB1/TP53–
silenced derivatives were analogous to DKO
and TKO mouse cells, respectively. As in mouse
cells, RB1 and RB1/TP53 silencing reduced AR
levels and enzalutamide sensitivity, but enzalu-
tamide sensitivity was restored by Ezh2i (Fig. 4J

and fig. S9F). Thus, enzalutamide resistance is
reversible in both human and mouse NEPC
variants.
Rb1 and Trp53 repress epigenetic reprogram-

ming factors such as Ezh2 and Sox2, which are
important in generating induced pluripotent
stem cells (24, 28, 29). The data presented here
support a hypothesis in which RB1 and TP53
loss in prostate cancer derepresses these same
factors, creating a stem cell–like epigenetic en-
vironment permissive for lineage plasticity
(Fig. 4K). Lineage plasticity is proposed to drive
prostate cancer progression by enabling adap-
tation to selective pressures experienced dur-
ing metastasis and ADT. Because the mouse
models characterized in this study develop
metastatic PADC reminiscent of human NEPC
variants, they will be useful for testing this

Ku et al., Science 2017 355, aah4199 6 January 2017 5 of 6

Fig. 4. Ezh2 inhibition restores enzalutamide
sensitivity. (A) A TKO cell line was treated with
enzalutamide or dimethyl sulfoxide (DMSO), with
or without Ezh2i, at the indicated concentrations,
and the viable cells were then counted. Mean cell
number and standard error are shown for three
experiments. Asterisks indicate significant differ-
ences (P < 0.05). (B) A DKOCr cell line was treated
and analyzed as in (A). (C) A DKOCr cell line was
plated at low density, then treated as indicated.
Resulting colonies were stained 10 days later. A
representative result is shown (quantitation is pro-
vided in fig. S8A). (D) A DKOCr tumor was trans-
planted into a cohort of mice, and the mice were
treated with GSK503 (GSK) and/or enzalutamide
(Enza) as indicated.Tumor volume for each mouse
(n = 7 or 8 for each treatment) was recorded every
other day.The mean and standard error for all mice
are shown. Asterisk indicates significantly slower
growth than any of the other treatments (ANOVA,
P < 0.05). (E) Ezh2-targeted shRNA (shEzh2), or
nonsilencing control (NS), were expressed in DKOCr
cells. The cells were then treated with enzalutamide
or DMSO, and cell number was measured as in
(A). The mean and standard error for three exper-
iments are shown. (F) RNA was extracted from
DKOCr cells in (E) and analyzed by means of real-
time PCR for the indicated genes. The mean and
standard error of fold change (FC) relative to
the NS control are shown for two experiments
in duplicate. (G) DKOCr cells silenced for Ezh2 as
in (C) were treated with AR ligand R1881 (DHT)
and/or enzalutamide (Enza), RNA was extracted,
and the expression of AR target gene Fkbp5 was
assayed by means of real-time PCR. Mean and
standard error of FC relative to the NS control are
shown for two experiments in duplicate. (H) DKO
cells were treated as indicated, and protein ex-
tracts were analyzed by means of Western blot
for the listed proteins. Gapdh serves as loading
control. (I) Tumors dissected from transplanted
mice in (D) after 17 days of the indicated treatment
were sectioned and immunostained for AR. Inset
image is magnified so as to highlight nuclear staining. Scale bar, 100 mm. Ezh2i treatment restores patchy AR expression. (J) LNCaP-AR cells stably expressing
RB1 (shRB) or RB1/TP53 shRNA (shRBP53) were treated as indicated, and viable cells were counted as in (A). The mean and standard error of three
experiments are shown. (K) A model summarizing the proposed role of Rb1 and Trp53 in suppressing lineage plasticity, neuroendocrine lineage trans-
formation, and ADT resistance.
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EZH2 mediates H3K27 
methylation.

Tazemetostat (EZHi) demonstrates 
promising activity
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Introduction
• Enhancer of zeste homolog 2 (EZH2) is a histone methyltransferase involved in cell cycle arrest and 

terminal differentiation1

• EZH2 overexpression and/or mutation can result in aberrant trimethylation of histone H3 at lysine 
27, leading to oncogenic transformation of cells1

–   Overexpression of EZH2 and decreased expression of target genes are associated with poor 
prognosis in patients with metastatic castration-resistant prostate cancer (mCRPC)2,3

• EZH2 is hypothesized to play several oncogenic roles in androgen-driven prostate cancer4,5

–   As a transcriptional repressor, dependent on methyltransferase activity5

–   As a transcriptional activator, targeting the androgen receptor in a polycomb repressive complex 
2– and catalytic activity–independent manner4,5

• Tazemetostat, a selective, oral, small molecule inhibitor of EZH2, gained US Food and Drug 
Administration approval after demonstrating antitumor activity and a favorable safety profile in 
patients with advanced epithelioid sarcoma and in those with relapsed/refractory follicular 
lymphoma in phase 2 studies6-8 

• Inhibition of EZH2 is proposed to help overcome resistance to the androgen signaling inhibitors (ASIs) 
abiraterone and enzalutamide (E)9,10

–    In preclinical prostate cancer models, tazemetostat + E or tazemetostat + abiraterone/prednisone 
(A/P) led to greater tumor growth reduction than either drug alone9,10

–    Tazemetostat as a single agent showed modest growth inhibition in the 22Rv1-derived in vivo 
xenograft model that expresses androgen receptor splice variant 7 (AR-V7), which is implicated in 
resistance to ASIs in CRPC10 

• Here, we present updated safety and preliminary efficacy results from the phase 1b portion of a global 
phase 1b/2, open-label, randomized study (NCT04179864) evaluating the safety and efficacy of 
tazemetostat + A/P and tazemetostat + E in patients with mCRPC who did not receive chemotherapy 
for CRPC. The phase 2 portion of the study is currently more than one third enrolled 

Objectives
• To assess the safety and antitumor activity and to identify the recommended phase 2 dose (RP2D)  

of tazemetostat in combination with A/P or E in patients with mCRPC who did not receive 
chemotherapy for CRPC 

Methods
Phase 1b
• A modified 3 + 3 design was used to assess tazemetostat dosing at 400 mg twice daily (BID), and 

further to 600 mg BID followed by 800 mg BID in combination with A/P, and up to 1600 mg BID in 
combination with E, if no dose-limiting toxicities (DLTs) were observed; all study drugs were 
administered orally per their respective label-recommended dosages (Figure 1)
–   A/P dose: abiraterone 1000 mg once daily (QD) + prednisone 5 mg BID 
–   E dose: 160 mg QD 

• DLTs were predefined in the protocol

Figure 1. Phase 1b/2 Study Design 
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nу30

Dose Escalation hsing 3+3 Design
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Primary Endpoints
• Safety and tolerability
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Secondary Endpoints
• As detailed below

Primary Endpoints
ͻ rPFS per PCWG3 and RECIST 1.1
Secondary Endpoints
ͻ PSA 50% RR
ͻ TTPP per PCWG3
ͻ Time to Įrst SRE per 
   PCWG3
ͻ ORR per PCWG3 and 
   RECIST 1.1
ͻ BOR per RECIST 1.1
• DCR at 6 months on 
   treatment
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   systemic treatment
• PK

• CTC conversion rate + CTC RR
   (≥30% reduction from baseline)
• Safety
• Phase 2 only: Compare QOL as
   assessed by changes in FACT-P
   FWB and PCS scores
• Phase 2 only: Compare QOL
   assessed by TDD, and prostate
   symptoms assessed by the
   FACT-P FWB and PCS QualiĮed

Enzalutamide 160 mg QD
nу40

Tazemetostat RP2D +
enzalutamide 160 mg QD

nу40a

R
1:1

Patients with asymptomatic/mildly 
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adenocarcinoma of the prostate and 
previously untreated with, or progressed on, 

a 2nd-generation ASI and who did not 
receive chemotherapy for CRPC

QualiĮed patients 
with mCRPC who 
were previously 

treated with 
abiraterone/

prednisone and 
who did not receive 

chemotherapy 
for CRPC

a12–20 patients in this arm required to have tumor biopsies collected when safe and feasible: (1) at pretreatment, (2) on cycle 2 day 1 
during treatment, and (3) at time of disease progression, only in patients who responded to treatment. 
ASI, androgen signaling inhibitor; BOR, best overall response; CTC, circulating tumor cells; DCR, disease control rate; EZH2, enhancer of 
zeste homolog 2; FACT-P, Functional Assessment of Cancer Therapy-Prostate; FWB, functional well-being subscale; mCRPC, metastatic 
castration-resistant prostate cancer; ORR, objective response rate; PCS, prostate cancer subscale; PCWG3, Prostate Cancer Clinical Trials 
Working Group 3; PK, pharmacokinetics; PSA, prostate-specific antigen; QD, once daily; QOL, quality of life; RECIST, Response Evaluation 
Criteria in Solid Tumors; RP2D, recommended phase 2 dose; rPFS, radiographic progression-free survival; RR, response rate; TDD, time to 
definitive deterioration; TTPP, time to PSA progression.

• Patients previously treated with E and/or apalutamide received tazemetostat + A/P; conversely, 
patients previously treated with A/P received tazemetostat + E 
–   Patients previously untreated with an ASI were equally distributed between the treatment arms

• A/P or E was administered on day 1 of cycle 1 (28-day cycles). Tazemetostat BID in combination with 
E or A/P was administered from day 2 up to day 20, and from day 22 up to day 28. On day 21, a single 
dose of tazemetostat in combination with A/P or E was administered 

• Patients who did not experience a DLT could continue on-study after cycle 1 on the combination 
regimen at the assigned dose until disease progression or occurrence of unacceptable toxicity
–    For patients in the tazemetostat + E cohort, the dose of tazemetostat could be increased to the 

RP2D after consultation with the medical monitor
• Efficacy assessments included the percentage of patients with ≥50% decline in prostate-specific 

antigen levels (PSA50), tumor response (RECIST v1.1), and disease control rate (DCR), defined as no 
radiographic progression per Prostate Cancer Clinical Trials Working Group 3 (PCWG3) criteria, and 
no unequivocal clinical progression or death

• Key inclusion and exclusion criteria are given in Table 1
• Neuroendocrine prostate cancer (NEPC) subtype and AR-V7 status were determined in circulating 

tumor cells (CTCs)
–   NEPC was determined using an imaging algorithm that determines small cell neuroendocrine 

characteristics based on cell morphology parameters 
–   Positive AR-V7 status was determined when immunofluorescence of the AR-V7 splice variant was 

detected in the nucleus of CTCs with a variant-specific antibody 

Table 1. Key Inclusion and Exclusion Criteria 
Key Inclusion Criteria Key Exclusion Criteria

Males aged ≥18 years, with life expectancy of >3 months Known symptomatic brain metastases

Histologically or cytologically confirmed adenocarcinoma 
of the prostate
•   Small cell or neuroendocrine tumors  

of the prostate permitted

Prior treatment with:
•   First-generation AR antagonists or radionuclide 

therapy within 4 weeks
•   5-alpha-reductase inhibitors, ketoconazole, 

estrogens, or progesterones within 2 weeks
•   Chemotherapy within 3 weeksb

•   Radionuclide therapy within 4 weeks
•   Enzalutamide (phase 2 only)

Progressive disease in the setting of medical or surgical 
castration (ie, CRPC); progression defined by a rising PSA 
level or soft tissue progression, per RECIST v1.1, or 2 new 
bone lesions since last therapy

Prior exposure to tazemetostat or other EZH2 
inhibitor

Metastatic prostate cancer disease, as documented by 
bone lesions on bone scan (per PCWG3) or by soft tissue 
disease (per RECIST v1.1) by CT/MRI imaging

History of seizure disorder

ECOG PS 0–1 History of cardiovascular disorder

Phase 1b: EITHER previously untreated with a second-
generation ASI OR progressed on a second-generation ASIa 
Phase 2: previously progressed on abiraterone

History of myeloid malignancies, including MDS or 
AML, or T-LBL/T-ALL

aAbiraterone, enzalutamide, or apalutamide. bFor phase 1b, >6 cycles of docetaxel received for castration-sensitive disease prior to 
having received enzalutamide or abiraterone/prednisone is permitted. For phase 2, up to 6 prior cycles of docetaxel received for 
castration-sensitive disease prior to having received abiraterone/prednisone permitted.
AML, acute myeloid leukemia; AR, androgen receptor; ASI, androgen signaling inhibitor; CRPC, castration-resistant prostate cancer;  
CT, computed tomography; ECOG PS, Eastern Cooperative Oncology Group performance status; EZH2, enhancer of zeste homolog 2; 
mCRPC, metastatic castration-resistant prostate cancer; MDS, myelodysplastic syndrome; MRI, magnetic resonance imaging;  
PCWG3, Prostate Cancer Clinical Trials Working Group 3; PSA, prostate-specific antigen; RECIST, Response Evaluation Criteria in Solid 
Tumors; T-ALL, T-cell acute lymphoblastic leukemia; T-LBL, T-cell lymphoblastic lymphoma.

Results
Patients
• As of July 22, 2021, 21 patients with mCRPC who did not receive chemotherapy for CRPC were 

enrolled (tazemetostat + A/P, n=7; tazemetostat + E, n=14) (Table 2)
–   1 patient is still receiving tazemetostat + A/P
–   5 patients remain on tazemetostat + E

• Median age (range) was 74 (53–85) years, with all patients having an Eastern Cooperative Oncology 
Group performance status (ECOG PS) of 0 (n=11; 52.4%) or 1 (n=10; 47.6%) (Table 2)

Table 2. Demographics and Baseline Disease Characteristics 

Characteristic Tazemetostat + A/P 
n=7

Tazemetostat + E 
n=14

Total 
N=21

Age
Median (range), years 78.0 (62–85) 69.5 (53–82) 74.0 (53–85)
≥65 years, n (%) 6 (85.7) 9 (64.3) 15 (71.4)
<65 years, n (%) 1 (14.3) 5 (35.7) 6 (28.6)

Race, n (%)
White 7 (100) 13 (92.9) 20 (95.2)
Black 0 1 (7.1) 1 (4.8)

ECOG PS, n (%) 
0 2 (28.6) 9 (64.3) 11 (52.4)
1 5 (71.4) 5 (35.7) 10 (47.6)

Histology, n (%)
Adenocarcinoma 7 (100) 13 (92.9) 20 (95.2)
Small cell 0 0 0
NET of the prostate 0 0 0
Other 0 1 (7.1) 1 (4.8)

NEPC positive 0 2 (14.3) 2 (9.5)
Median (range) time from last disease progression 
to study entry, months 1.5 (1–2.8) 0.7 (0–4.7) 1.2 (0–4.7)

Number of prior treatment regimens, n (%)
1 3 (42.9) 2 (14.3) 5 (23.8)
2 1 (14.3) 4 (28.6) 5 (23.8)
3 3 (42.9) 5 (35.7) 8 (38.1)
4 0 1 (7.1) 1 (4.8)
≥5 0 2 (14.3) 2 (9.5)

A/P, abiraterone/prednisone; E, enzalutamide; ECOG PS, Eastern Cooperative Oncology Group performance status; NEPC, 
neuroendocrine prostate cancer; NET, neuroendocrine tumor.

Dose-limiting toxicities
• No DLTs were observed during the study 

Overall Safety
• Treatment-emergent adverse events (TEAEs) led to study drug interruption in 6 (28.6%) patients, 

dose reduction in 2 (9.5%) patients, and study drug discontinuation in 1 (4.8%) patient (Table 3)
• One treatment-related serious TEAE of type 2 diabetes mellitus was reported by 1 (14.3%) patient in 

the tazemetostat + A/P group

Table 3. Overview of Treatment-Emergent Adverse Events 
 
Patients, n (%)

Tazemetostat + A/P
n=7

Tazemetostat + E
n=14

Total
N=21

Any TEAE 7 (100) 14 (100) 21 (100)

Any grade 3 or 4 TEAE 3 (42.9) 7 (50.0) 10 (47.6)

Any TEAE leading to dose reduction 1 (14.3) 1 (7.1) 2 (9.5)

Any TEAE leading to study drug interruption 2 (28.6) 4 (28.6) 6 (28.6)

Any TEAE leading to study drug discontinuation 0 1 (7.1) 1 (4.8)

Any TEAE leading to withdrawal from study 0 0 0

Any TESAE 2 (28.6) 2 (14.3) 4 (19.0)

Any treatment-related TESAE 1 (14.3) 0 1 (4.8)

A/P, abiraterone/prednisone; E, enzalutamide; TEAE, treatment-emergent adverse event; TESAE, treatment-emergent serious adverse 
event.

• The most common TEAEs were fatigue, constipation, arthralgia, hypertension, and diarrhea (Table 4)

Table 4. Most Common TEAEs Occurring in ≥2 Patients 

Preferred Term, n (%)
Tazemetostat + A/P

n=7
Tazemetostat + E

n=14
Total
N=21

All Grades Grade 3–4 All Grades Grade 3–4 All Grades Grade 3–4

Fatigue 3 (42.9) 0 7 (50.0) 0 10 (47.6) 0

Constipation 2 (28.6) 0 4 (28.6) 0 6 (28.6) 0

Arthralgia 3 (42.9) 0 3 (21.4) 1 (7.1) 6 (28.6) 1 (4.8)

Hypertension 1 (14.3) 0 5 (35.7) 2 (14.3) 6 (28.6) 2 (9.5)

Diarrhea 1 (14.3) 0 4 (28.6) 0 5 (23.8) 0

Urinary tract infection 2 (28.6) 0 2 (14.3) 1 (7.1) 4 (19.0) 1 (4.8)

Edema peripheral  3 (42.9) 0 1 (7.1) 0  4 (19.0) 0

Fall 3 (42.9) 0 1 (7.1) 0 4 (19.0) 0

Decreased appetite 0 0 3 (21.4) 0 3 (14.3) 0

Nausea 0 0 3 (21.4) 0 3 (14.3) 0

Pyrexia 1 (14.3) 0 2 (14.3) 0 3 (14.3) 0

Blood alkaline phosphate increase 1 (14.3) 1 (14.3) 2 (14.3) 0 3 (14.3) 1 (4.8)

Back pain 2 (28.6) 0 1 (7.1) 1 (7.1) 3 (14.3) 1 (4.8)

Neck pain 1 (14.3) 0 2 (14.3) 1 (7.1) 3 (14.3) 1 (4.8)

Pain in extremity 1 (14.3) 0 2 (14.3) 0 3 (14.3) 0

Hot flush 2 (28.6) 0 1 (7.1) 0 3 (14.3) 0

Non-cardiac chest pain 2 (28.6) 0 0 0 2 (9.5) 0

COVID-19 0 0 2 (14.3) 0 2 (9.5) 0

Skin abrasion 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Lymphocyte count decreased 0 0 2 (14.3) 0 2 (9.5) 0

Neutrophil count decreased 0 0 2 (14.3) 0 2 (9.5) 0

Hyperglycemia 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Hyponatremia 0 0 2 (14.3) 0 2 (9.5) 0

Muscular weakness 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Myalgia 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Dizziness 2 (28.6) 0 0 0 2 (9.5) 0

Headache 0 0 2 (14.3) 0 2 (9.5) 0

Proteinuria 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Cough 0 0 2 (14.3) 0 2 (9.5) 0

Dyspnea exertional 2 (28.6) 0 0 0 2 (9.5) 0

Tachypnea 2 (28.6) 0 0 0 2 (9.5) 0

Rash, maculo-papular 0 0 2 (14.3) 0 2 (9.5) 0

A/P, abiraterone/prednisone; E, enzalutamide.

Recommended Phase 2 Dose 
• When used in combination with E, the RP2D for tazemetostat was 1200 mg BID

–   The R2PD was determined through analyses of safety and all available pharmacokinetic/
pharmacodynamic data

• Tazemetostat exposure at 1200 mg BID in combination with E was similar to tazemetostat exposure 
at 800 mg BID as a single agent; the exposure of 1200 mg BID tazemetostat translates to the 
exposure for optimal/maximum target inhibition observed with 800 mg BID exposure as a single 
agent in other clinical efficacy studies for follicular lymphoma and epithelioid sarcoma

PSA Response — Data Cutoff, July 22, 2021
• Overall, 11 of 21 (52%) patients experienced a decrease in PSA levels from baseline
• In the tazemetostat + E arm, 9 of 14 (64%) patients experienced a decrease in PSA from baseline 
• PSA50 was observed in 7/21 (33%) patients, and a 30% decrease (PSA30) was observed in 8/21 (38%) 

patients across all treatment cohorts (Figure 2)
–   All PSA50 responses were reported in patients who were AR-V7 negative and negative for the 

NEPC subtype

Figure 2. Patients With ≥30% Decline in PSA Levelsa
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Duration of Treatment
• At the data cutoff, the longest duration of treatment was >1 year (Figure 3)

Figure 3. Treatment Duration and Patient PSA Responsea
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aData cutoff, July 22, 2021. bBest overall response was partial response. cPatient is AR-V7 positive.
PSA, prostate-specific antigen.

Tazemetostat + Enzalutamide Preliminary Activity
• Based on results of the phase 1b study, and consistent with current treatment paradigms, E was 

chosen as the combinatory agent for the phase 2 portion of the study
• All patients were heavily pretreated, with the majority having received 4 prior regimens and a mean 

of 5 systemic therapies; 12 of 14 patients had prior abiraterone exposure
• Preliminary data showed that 3 patients, all of whom had prior abiraterone exposure, had decreases 

in target lesion size
• In phase 1b, therapy with tazemetostat + E resulted in clinically meaningful and durable reductions  

in PSA levels (Figure 4)
• One patient with PSA50 achieved radiographic partial response (PR)

Figure 4. Duration of PSA Response With Tazemetostat + Enzalutamide Treatment a
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• Data for progression-free survival (PFS) and for overall survival (OS) are still maturing, with median 
PFS not estimable; 6-month PFS (95% CI) is 61.7% (20.7, 86.3) (Table 5)

Table 5. Progression-Free and Overall Survivala

Endpoint Tazemetostat + Enzalutamide 
n=14

PFS (95% CI), median, months
   Range

NE (2.3, NE)
0.0b–11.1b

6-month PFS, % (95% CI)
12-month PFS, % (95% CI)

61.7 (20.7, 86.3)
NE (NE, NE)

OS (95% CI), median, months
    Range

NE (8.0, NE)
4.6–15.3b

aAll percentages are based on the intent-to-treat patients within each group. Progression-free survival defined as time from the date of 
first dose to the date of first documentation of disease progression or date of death, whichever occurs first. Overall survival defined as 
time from the date of first dose of study drug until date of death. Estimates of the median and corresponding 95% CIs were obtained using 
Kaplan-Meier (KM) analysis and the method of Brookmeyer and Crowley. bIndicates a censored observation.  
CI, confidence interval; NE, not estimable; OS, overall survival; PFS, progression-free survival.

• As patients from phase 1b remain on study drug (21-month study duration to date, with first patient 
dosed November 18, 2019), the upper 95% confidence limit of median PFS was not estimable

Conclusions
• Updated results from the phase 1b portion of this clinical trial demonstrate that the combination of 

tazemetostat + E was well tolerated
–   Observed TEAEs with combination treatment were consistent with the known safety profile of the 

individual agents or were related to underlying conditions, with no new safety signals identified, 
and the number of events (death, disease progression) to date appear to be lower than expected

• The RP2D for tazemetostat in combination with E is 1200 mg BID
• In the tazemetostat + E arm, 9 of 14 (64%) patients experienced a decrease in PSA from baseline
• One patient with PSA50 achieved radiographic PR
• Preliminary activity of tazemetostat in combination with E show durable reductions in PSA and  

33% of patients achieved PSA50
• Tumor biopsy samples are being collected from 12–20 patients in the tazemetostat + E arm for 

molecular characterization to determine tumor mutation status and to investigate gene expression 
profiles associated with therapeutic response or resistance. In addition, serum is being collected to 
assess various response biomarkers in addition to PSA50, including CTC enumeration and circulating 
tumor DNA burden

• The phase 2 stage of the study will assess the efficacy and safety of tazemetostat at the RP2D  
(1200 mg BID) + E vs E alone in patients with mCRPC who were previously treated with A/P, with a 
primary endpoint of radiographic progression-free survival. Phase 2 is actively recruiting and is 
currently more than one third enrolled
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Introduction
• Enhancer of zeste homolog 2 (EZH2) is a histone methyltransferase involved in cell cycle arrest and 

terminal differentiation1

• EZH2 overexpression and/or mutation can result in aberrant trimethylation of histone H3 at lysine 
27, leading to oncogenic transformation of cells1

–   Overexpression of EZH2 and decreased expression of target genes are associated with poor 
prognosis in patients with metastatic castration-resistant prostate cancer (mCRPC)2,3

• EZH2 is hypothesized to play several oncogenic roles in androgen-driven prostate cancer4,5

–   As a transcriptional repressor, dependent on methyltransferase activity5

–   As a transcriptional activator, targeting the androgen receptor in a polycomb repressive complex 
2– and catalytic activity–independent manner4,5

• Tazemetostat, a selective, oral, small molecule inhibitor of EZH2, gained US Food and Drug 
Administration approval after demonstrating antitumor activity and a favorable safety profile in 
patients with advanced epithelioid sarcoma and in those with relapsed/refractory follicular 
lymphoma in phase 2 studies6-8 

• Inhibition of EZH2 is proposed to help overcome resistance to the androgen signaling inhibitors (ASIs) 
abiraterone and enzalutamide (E)9,10

–    In preclinical prostate cancer models, tazemetostat + E or tazemetostat + abiraterone/prednisone 
(A/P) led to greater tumor growth reduction than either drug alone9,10

–    Tazemetostat as a single agent showed modest growth inhibition in the 22Rv1-derived in vivo 
xenograft model that expresses androgen receptor splice variant 7 (AR-V7), which is implicated in 
resistance to ASIs in CRPC10 

• Here, we present updated safety and preliminary efficacy results from the phase 1b portion of a global 
phase 1b/2, open-label, randomized study (NCT04179864) evaluating the safety and efficacy of 
tazemetostat + A/P and tazemetostat + E in patients with mCRPC who did not receive chemotherapy 
for CRPC. The phase 2 portion of the study is currently more than one third enrolled 

Objectives
• To assess the safety and antitumor activity and to identify the recommended phase 2 dose (RP2D)  

of tazemetostat in combination with A/P or E in patients with mCRPC who did not receive 
chemotherapy for CRPC 

Methods
Phase 1b
• A modified 3 + 3 design was used to assess tazemetostat dosing at 400 mg twice daily (BID), and 

further to 600 mg BID followed by 800 mg BID in combination with A/P, and up to 1600 mg BID in 
combination with E, if no dose-limiting toxicities (DLTs) were observed; all study drugs were 
administered orally per their respective label-recommended dosages (Figure 1)
–   A/P dose: abiraterone 1000 mg once daily (QD) + prednisone 5 mg BID 
–   E dose: 160 mg QD 

• DLTs were predefined in the protocol

Figure 1. Phase 1b/2 Study Design 
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ASI, androgen signaling inhibitor; BOR, best overall response; CTC, circulating tumor cells; DCR, disease control rate; EZH2, enhancer of 
zeste homolog 2; FACT-P, Functional Assessment of Cancer Therapy-Prostate; FWB, functional well-being subscale; mCRPC, metastatic 
castration-resistant prostate cancer; ORR, objective response rate; PCS, prostate cancer subscale; PCWG3, Prostate Cancer Clinical Trials 
Working Group 3; PK, pharmacokinetics; PSA, prostate-specific antigen; QD, once daily; QOL, quality of life; RECIST, Response Evaluation 
Criteria in Solid Tumors; RP2D, recommended phase 2 dose; rPFS, radiographic progression-free survival; RR, response rate; TDD, time to 
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• Patients previously treated with E and/or apalutamide received tazemetostat + A/P; conversely, 
patients previously treated with A/P received tazemetostat + E 
–   Patients previously untreated with an ASI were equally distributed between the treatment arms

• A/P or E was administered on day 1 of cycle 1 (28-day cycles). Tazemetostat BID in combination with 
E or A/P was administered from day 2 up to day 20, and from day 22 up to day 28. On day 21, a single 
dose of tazemetostat in combination with A/P or E was administered 

• Patients who did not experience a DLT could continue on-study after cycle 1 on the combination 
regimen at the assigned dose until disease progression or occurrence of unacceptable toxicity
–    For patients in the tazemetostat + E cohort, the dose of tazemetostat could be increased to the 

RP2D after consultation with the medical monitor
• Efficacy assessments included the percentage of patients with ≥50% decline in prostate-specific 

antigen levels (PSA50), tumor response (RECIST v1.1), and disease control rate (DCR), defined as no 
radiographic progression per Prostate Cancer Clinical Trials Working Group 3 (PCWG3) criteria, and 
no unequivocal clinical progression or death

• Key inclusion and exclusion criteria are given in Table 1
• Neuroendocrine prostate cancer (NEPC) subtype and AR-V7 status were determined in circulating 

tumor cells (CTCs)
–   NEPC was determined using an imaging algorithm that determines small cell neuroendocrine 

characteristics based on cell morphology parameters 
–   Positive AR-V7 status was determined when immunofluorescence of the AR-V7 splice variant was 

detected in the nucleus of CTCs with a variant-specific antibody 

Table 1. Key Inclusion and Exclusion Criteria 
Key Inclusion Criteria Key Exclusion Criteria

Males aged ≥18 years, with life expectancy of >3 months Known symptomatic brain metastases

Histologically or cytologically confirmed adenocarcinoma 
of the prostate
•   Small cell or neuroendocrine tumors  

of the prostate permitted

Prior treatment with:
•   First-generation AR antagonists or radionuclide 

therapy within 4 weeks
•   5-alpha-reductase inhibitors, ketoconazole, 

estrogens, or progesterones within 2 weeks
•   Chemotherapy within 3 weeksb

•   Radionuclide therapy within 4 weeks
•   Enzalutamide (phase 2 only)

Progressive disease in the setting of medical or surgical 
castration (ie, CRPC); progression defined by a rising PSA 
level or soft tissue progression, per RECIST v1.1, or 2 new 
bone lesions since last therapy

Prior exposure to tazemetostat or other EZH2 
inhibitor

Metastatic prostate cancer disease, as documented by 
bone lesions on bone scan (per PCWG3) or by soft tissue 
disease (per RECIST v1.1) by CT/MRI imaging

History of seizure disorder

ECOG PS 0–1 History of cardiovascular disorder

Phase 1b: EITHER previously untreated with a second-
generation ASI OR progressed on a second-generation ASIa 
Phase 2: previously progressed on abiraterone

History of myeloid malignancies, including MDS or 
AML, or T-LBL/T-ALL

aAbiraterone, enzalutamide, or apalutamide. bFor phase 1b, >6 cycles of docetaxel received for castration-sensitive disease prior to 
having received enzalutamide or abiraterone/prednisone is permitted. For phase 2, up to 6 prior cycles of docetaxel received for 
castration-sensitive disease prior to having received abiraterone/prednisone permitted.
AML, acute myeloid leukemia; AR, androgen receptor; ASI, androgen signaling inhibitor; CRPC, castration-resistant prostate cancer;  
CT, computed tomography; ECOG PS, Eastern Cooperative Oncology Group performance status; EZH2, enhancer of zeste homolog 2; 
mCRPC, metastatic castration-resistant prostate cancer; MDS, myelodysplastic syndrome; MRI, magnetic resonance imaging;  
PCWG3, Prostate Cancer Clinical Trials Working Group 3; PSA, prostate-specific antigen; RECIST, Response Evaluation Criteria in Solid 
Tumors; T-ALL, T-cell acute lymphoblastic leukemia; T-LBL, T-cell lymphoblastic lymphoma.

Results
Patients
• As of July 22, 2021, 21 patients with mCRPC who did not receive chemotherapy for CRPC were 

enrolled (tazemetostat + A/P, n=7; tazemetostat + E, n=14) (Table 2)
–   1 patient is still receiving tazemetostat + A/P
–   5 patients remain on tazemetostat + E

• Median age (range) was 74 (53–85) years, with all patients having an Eastern Cooperative Oncology 
Group performance status (ECOG PS) of 0 (n=11; 52.4%) or 1 (n=10; 47.6%) (Table 2)

Table 2. Demographics and Baseline Disease Characteristics 

Characteristic Tazemetostat + A/P 
n=7

Tazemetostat + E 
n=14

Total 
N=21

Age
Median (range), years 78.0 (62–85) 69.5 (53–82) 74.0 (53–85)
≥65 years, n (%) 6 (85.7) 9 (64.3) 15 (71.4)
<65 years, n (%) 1 (14.3) 5 (35.7) 6 (28.6)

Race, n (%)
White 7 (100) 13 (92.9) 20 (95.2)
Black 0 1 (7.1) 1 (4.8)

ECOG PS, n (%) 
0 2 (28.6) 9 (64.3) 11 (52.4)
1 5 (71.4) 5 (35.7) 10 (47.6)

Histology, n (%)
Adenocarcinoma 7 (100) 13 (92.9) 20 (95.2)
Small cell 0 0 0
NET of the prostate 0 0 0
Other 0 1 (7.1) 1 (4.8)

NEPC positive 0 2 (14.3) 2 (9.5)
Median (range) time from last disease progression 
to study entry, months 1.5 (1–2.8) 0.7 (0–4.7) 1.2 (0–4.7)

Number of prior treatment regimens, n (%)
1 3 (42.9) 2 (14.3) 5 (23.8)
2 1 (14.3) 4 (28.6) 5 (23.8)
3 3 (42.9) 5 (35.7) 8 (38.1)
4 0 1 (7.1) 1 (4.8)
≥5 0 2 (14.3) 2 (9.5)

A/P, abiraterone/prednisone; E, enzalutamide; ECOG PS, Eastern Cooperative Oncology Group performance status; NEPC, 
neuroendocrine prostate cancer; NET, neuroendocrine tumor.

Dose-limiting toxicities
• No DLTs were observed during the study 

Overall Safety
• Treatment-emergent adverse events (TEAEs) led to study drug interruption in 6 (28.6%) patients, 

dose reduction in 2 (9.5%) patients, and study drug discontinuation in 1 (4.8%) patient (Table 3)
• One treatment-related serious TEAE of type 2 diabetes mellitus was reported by 1 (14.3%) patient in 

the tazemetostat + A/P group

Table 3. Overview of Treatment-Emergent Adverse Events 
 
Patients, n (%)

Tazemetostat + A/P
n=7

Tazemetostat + E
n=14

Total
N=21

Any TEAE 7 (100) 14 (100) 21 (100)

Any grade 3 or 4 TEAE 3 (42.9) 7 (50.0) 10 (47.6)

Any TEAE leading to dose reduction 1 (14.3) 1 (7.1) 2 (9.5)

Any TEAE leading to study drug interruption 2 (28.6) 4 (28.6) 6 (28.6)

Any TEAE leading to study drug discontinuation 0 1 (7.1) 1 (4.8)

Any TEAE leading to withdrawal from study 0 0 0

Any TESAE 2 (28.6) 2 (14.3) 4 (19.0)

Any treatment-related TESAE 1 (14.3) 0 1 (4.8)

A/P, abiraterone/prednisone; E, enzalutamide; TEAE, treatment-emergent adverse event; TESAE, treatment-emergent serious adverse 
event.

• The most common TEAEs were fatigue, constipation, arthralgia, hypertension, and diarrhea (Table 4)

Table 4. Most Common TEAEs Occurring in ≥2 Patients 

Preferred Term, n (%)
Tazemetostat + A/P

n=7
Tazemetostat + E

n=14
Total
N=21

All Grades Grade 3–4 All Grades Grade 3–4 All Grades Grade 3–4

Fatigue 3 (42.9) 0 7 (50.0) 0 10 (47.6) 0

Constipation 2 (28.6) 0 4 (28.6) 0 6 (28.6) 0

Arthralgia 3 (42.9) 0 3 (21.4) 1 (7.1) 6 (28.6) 1 (4.8)

Hypertension 1 (14.3) 0 5 (35.7) 2 (14.3) 6 (28.6) 2 (9.5)

Diarrhea 1 (14.3) 0 4 (28.6) 0 5 (23.8) 0

Urinary tract infection 2 (28.6) 0 2 (14.3) 1 (7.1) 4 (19.0) 1 (4.8)

Edema peripheral  3 (42.9) 0 1 (7.1) 0  4 (19.0) 0

Fall 3 (42.9) 0 1 (7.1) 0 4 (19.0) 0

Decreased appetite 0 0 3 (21.4) 0 3 (14.3) 0

Nausea 0 0 3 (21.4) 0 3 (14.3) 0

Pyrexia 1 (14.3) 0 2 (14.3) 0 3 (14.3) 0

Blood alkaline phosphate increase 1 (14.3) 1 (14.3) 2 (14.3) 0 3 (14.3) 1 (4.8)

Back pain 2 (28.6) 0 1 (7.1) 1 (7.1) 3 (14.3) 1 (4.8)

Neck pain 1 (14.3) 0 2 (14.3) 1 (7.1) 3 (14.3) 1 (4.8)

Pain in extremity 1 (14.3) 0 2 (14.3) 0 3 (14.3) 0

Hot flush 2 (28.6) 0 1 (7.1) 0 3 (14.3) 0

Non-cardiac chest pain 2 (28.6) 0 0 0 2 (9.5) 0

COVID-19 0 0 2 (14.3) 0 2 (9.5) 0

Skin abrasion 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Lymphocyte count decreased 0 0 2 (14.3) 0 2 (9.5) 0

Neutrophil count decreased 0 0 2 (14.3) 0 2 (9.5) 0

Hyperglycemia 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Hyponatremia 0 0 2 (14.3) 0 2 (9.5) 0

Muscular weakness 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Myalgia 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Dizziness 2 (28.6) 0 0 0 2 (9.5) 0

Headache 0 0 2 (14.3) 0 2 (9.5) 0

Proteinuria 1 (14.3) 0 1 (7.1) 0 2 (9.5) 0

Cough 0 0 2 (14.3) 0 2 (9.5) 0

Dyspnea exertional 2 (28.6) 0 0 0 2 (9.5) 0

Tachypnea 2 (28.6) 0 0 0 2 (9.5) 0

Rash, maculo-papular 0 0 2 (14.3) 0 2 (9.5) 0

A/P, abiraterone/prednisone; E, enzalutamide.

Recommended Phase 2 Dose 
• When used in combination with E, the RP2D for tazemetostat was 1200 mg BID

–   The R2PD was determined through analyses of safety and all available pharmacokinetic/
pharmacodynamic data

• Tazemetostat exposure at 1200 mg BID in combination with E was similar to tazemetostat exposure 
at 800 mg BID as a single agent; the exposure of 1200 mg BID tazemetostat translates to the 
exposure for optimal/maximum target inhibition observed with 800 mg BID exposure as a single 
agent in other clinical efficacy studies for follicular lymphoma and epithelioid sarcoma

PSA Response — Data Cutoff, July 22, 2021
• Overall, 11 of 21 (52%) patients experienced a decrease in PSA levels from baseline
• In the tazemetostat + E arm, 9 of 14 (64%) patients experienced a decrease in PSA from baseline 
• PSA50 was observed in 7/21 (33%) patients, and a 30% decrease (PSA30) was observed in 8/21 (38%) 

patients across all treatment cohorts (Figure 2)
–   All PSA50 responses were reported in patients who were AR-V7 negative and negative for the 

NEPC subtype

Figure 2. Patients With ≥30% Decline in PSA Levelsa
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Duration of Treatment
• At the data cutoff, the longest duration of treatment was >1 year (Figure 3)

Figure 3. Treatment Duration and Patient PSA Responsea
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Tazemetostat + Enzalutamide Preliminary Activity
• Based on results of the phase 1b study, and consistent with current treatment paradigms, E was 

chosen as the combinatory agent for the phase 2 portion of the study
• All patients were heavily pretreated, with the majority having received 4 prior regimens and a mean 

of 5 systemic therapies; 12 of 14 patients had prior abiraterone exposure
• Preliminary data showed that 3 patients, all of whom had prior abiraterone exposure, had decreases 

in target lesion size
• In phase 1b, therapy with tazemetostat + E resulted in clinically meaningful and durable reductions  

in PSA levels (Figure 4)
• One patient with PSA50 achieved radiographic partial response (PR)

Figure 4. Duration of PSA Response With Tazemetostat + Enzalutamide Treatment a
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• Data for progression-free survival (PFS) and for overall survival (OS) are still maturing, with median 
PFS not estimable; 6-month PFS (95% CI) is 61.7% (20.7, 86.3) (Table 5)

Table 5. Progression-Free and Overall Survivala

Endpoint Tazemetostat + Enzalutamide 
n=14

PFS (95% CI), median, months
   Range

NE (2.3, NE)
0.0b–11.1b

6-month PFS, % (95% CI)
12-month PFS, % (95% CI)

61.7 (20.7, 86.3)
NE (NE, NE)

OS (95% CI), median, months
    Range

NE (8.0, NE)
4.6–15.3b

aAll percentages are based on the intent-to-treat patients within each group. Progression-free survival defined as time from the date of 
first dose to the date of first documentation of disease progression or date of death, whichever occurs first. Overall survival defined as 
time from the date of first dose of study drug until date of death. Estimates of the median and corresponding 95% CIs were obtained using 
Kaplan-Meier (KM) analysis and the method of Brookmeyer and Crowley. bIndicates a censored observation.  
CI, confidence interval; NE, not estimable; OS, overall survival; PFS, progression-free survival.

• As patients from phase 1b remain on study drug (21-month study duration to date, with first patient 
dosed November 18, 2019), the upper 95% confidence limit of median PFS was not estimable

Conclusions
• Updated results from the phase 1b portion of this clinical trial demonstrate that the combination of 

tazemetostat + E was well tolerated
–   Observed TEAEs with combination treatment were consistent with the known safety profile of the 

individual agents or were related to underlying conditions, with no new safety signals identified, 
and the number of events (death, disease progression) to date appear to be lower than expected

• The RP2D for tazemetostat in combination with E is 1200 mg BID
• In the tazemetostat + E arm, 9 of 14 (64%) patients experienced a decrease in PSA from baseline
• One patient with PSA50 achieved radiographic PR
• Preliminary activity of tazemetostat in combination with E show durable reductions in PSA and  

33% of patients achieved PSA50
• Tumor biopsy samples are being collected from 12–20 patients in the tazemetostat + E arm for 

molecular characterization to determine tumor mutation status and to investigate gene expression 
profiles associated with therapeutic response or resistance. In addition, serum is being collected to 
assess various response biomarkers in addition to PSA50, including CTC enumeration and circulating 
tumor DNA burden

• The phase 2 stage of the study will assess the efficacy and safety of tazemetostat at the RP2D  
(1200 mg BID) + E vs E alone in patients with mCRPC who were previously treated with A/P, with a 
primary endpoint of radiographic progression-free survival. Phase 2 is actively recruiting and is 
currently more than one third enrolled
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EZH2 inhibition is to be explored in 
phase 3 trials

Any-grade TEAEs in ≥15% 
patients in either arm, n (%)

TAZ+ENZ 
(n=41)

ENZ 
(n=40)

Fatigue 27 (65.9) 12 (30.0)

Nausea 19 (46.3) 8 (20.0)

Diarrhea 14 (34.1) 8 (20.0)

Decreased appetite 12 (29.3) 9 (22.5)

Arthralgia 11 (26.8) 10 (25.0)

Dysgeusia 10 (24.4) 3 (7.5)

Weight decreased 8 (19.5) 3 (7.5)

Constipation 7 (17.1) 6 (15.0)

Anaemia 7 (17.1) 3 (7.5)

Back pain 3 (7.3) 9 (22.5)

Hypertension 3 (7.3) 7 (17.5)

Background

Figure 1. Kaplan-Meier curve for rPFS per BCR in the ITT population

• TAZ did not result in a statistically significant improvement in 
rPFS vs. ENZ in patients with mCRPC (HR [95% CI], 0.70 
[0.32–1.54]; p=0.3704)

• No new safety signals observed
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Objective

Methods
Study population

• TAZ is an oral inhibitor of EZH2, and the first-in-class epigenetic therapy approved by the FDA for the 
treatment of patients with follicular lymphoma and epithelioid sarcoma1

• Overexpression of EZH2, a histone methyltransferase involved in the regulation of gene expression, is a 
frequent finding during cancer progression, including prostate cancer2,3

• Preclinically, EZH2 inhibition can reverse lineage plasticity and resistance to next-generation hormonal agents 
in mCRPC, making combination therapies an attractive target for prostate cancer research4,5

• ENZ is an androgen receptor inhibitor indicated for the treatment of patients with mCRPC6 

• We hypothesized that the combination of ENZ with TAZ could delay the development of lineage plasticity and 
resistance to ENZ in mCRPC

TAKE-HOME MESSAGE

CONCLUSIONS
• Although the difference in median rPFS between TAZ+ENZ vs. ENZ 

alone was not statistically significant, rPFS trended longer 
(2.8 months) for the combination therapy 

– The median rPFS in both arms was longer than historically 
anticipated for this patient population

• No significant difference was identified for ORR

• The safety profile of TAZ+ENZ was consistent with data from 
previously reported studies

Results

Author Contributions Substantial contributions to study conception/design, or acquisition/analysis/interpretation of data: All authors; Drafting of the publication, or reviewing it 
critically for important intellectual content: All authors; Final approval of the publication: All authors.
Disclosures WA received speaking honoraria from Roche, Medscape, Clinical Education Alliance, Aptitude Health, MJH Life Sciences, Touch IME, Pfizer, theMedNet; consulting fees 
from Clovis Oncology, Janssen, ORIC Pharmaceuticals, Daiichi Sankyo, AstraZeneca, Pfizer, Laekna Therapeutics, MOMA Therapeutics; uncompensated advisor for Nuvation Bio and 
Endeavor BioMedicines. LJA received grants from Amgen Inc. during the conduct of the study. M-ET received personal/consulting fees from Arvinas, Bayer, and Janssen 
Pharmaceuticals Inc. AJS received consultancy/advisory and meeting participation/being a lecturer for Astellas, Bayer, and Janssen; investigator activities for Bayer and Janssen; and 
research funding from Janssen. LZ and YC are employees of Ipsen. NG was an Epizyme Inc, an Ipsen company, employee at the time of the study and his current affiliation is with 
Arcus Biosciences. DS received consulting or had an advisory role with Astellas Pharma Inc, Janssen Pharmaceuticals, and Medivation.

Acknowledgements The authors thank all patients involved in the study, as well as 
their caregivers, care team, investigators, and research staff in participating 
institutions.
Medical Writing Support The authors thank Gemma Glasscock, BSc of Nucleus 
Global, London, UK for providing medical writing support, which was sponsored by 
Ipsen in accordance with Good Publication Practice guidelines.

Abbreviations BCR: blinded central review; BID: twice daily; BOR: best overall response; CI: confidence interval; CR: complete response; ECOG PS: Eastern Oncology Cooperative 
Group performance status; ENZ: enzalutamide; EZH2: enhancer of zeste homolog 2; FDA: US Food and Drug Administration; HR: hazard ratio; ITT: intent-to-treat; mCRPC: metastatic 
castration-resistant prostate cancer; NE: non-evaluable; ORR: overall response rate; PR: partial response; PSA: prostate-specific antigen; QD: once daily; R: randomization;
rPFS: radiographic progression-free survival; SD: stable disease; TEAE: treatment-emergent adverse event; TAZ: tazemetostat.
References 1. Tazverik. Package insert, Epizyme Inc., 2023. 2. Bödör C et al. Blood 2013;122(18):3165–8. 3. Liao Y et al. Proc Natl Acad Sci USA 2022;119(3):e2105898119. 
4. Gallardo A et al. Oncogene 2022;41 (28):3611–24. 5. Fischetti I et al. Epigenomics 2024;16(9):653–70. 6. Xtandi. Package insert, Astellas Pharma US, Inc., 2023. 

Updated safety and efficacy of tazemetostat (TAZ) plus enzalutamide (ENZ) in 
patients with metastatic castration-resistant prostate cancer (mCRPC)
Wassim Abida,1 Leonard J. Appleman,2 Mary-Ellen Taplin,3 Álvaro Juárez Soto,4 Li Zhang5, Yingxue Chen,5 Neal Gupta,5* Daniel Saltzstein6

1Memorial Sloan Kettering Cancer Center, New York, USA; 2UPMC Hillman Cancer Center, University of Pittsburgh, Pittsburgh, USA; 3Dana-Farber Cancer Institute, Harvard Medical School, Boston, USA; 4Hospital Jerez de la Frontera, Jerez de la Frontera, 
Cadiz, Spain; 5Ipsen, Boston, USA; 6Health Science Center at San Antonio, University of Texas, San Antonio, USA. *Employee at the time of study.

Here, we present updated results from the phase 1b/2 EZH-1101 study 
(NCT04179864) evaluating TAZ+ENZ in patients with progressive mCRPC

Chemotherapy-naϊve adult patients with progressive mCRPC
who have progressed on abiraterone acetate, with ECOG PS 0 to 1, 

and adequate organ function

Dosing schedule and endpoints 
• Primary endpoint is change in rPFS

by BCR
• Secondary endpoints included: 

– ORR by BCR
– BOR by BCR
– Percentage of participants with TEAEs

Baseline demographics and disease characteristics 

TAZ+ENZ

ENZ

Randomized

41/81 
patients

40/81 
patients

Median 
age

72.0 
years

68.5 
years

56.1%

55.0%

ECOG PS 0

85.4%

White

77.5%

Median time from last 
disease progression

1.05 months

0.94 months

Median 
PSA

8.30 µg/L

7.68 µg/L

Median rPFS, ORR, and BOR
• Median rPFS by BCR was 16.6 and 13.8 months for TAZ+ENZ and ENZ, respectively (HR [95% CI], 0.70 

[0.32–1.54]; p=0.3704) (Figure 1)
• Of the 12 patients with measurable baseline soft tissue disease, ORR by BCR for TAZ+ENZ was 8.3% and 

16.7% for ENZ (p=0.5457) (Figure 2)
– BOR by BCR for TAZ+ENZ was PR for 1 patient (8.3%), and SD for 8 patients (66.7%) 
– BOR by BCR for ENZ was CR for 1 patient (8.3%), PR for 1 patient (8.3%), and SD for 6 patients (50.0%) 

Safety

TAZ 1200 mg BID + ENZ 160 mg QD

ENZ 160 mg QD
R

28-day cycles

Results

Treatment exposure
• As of September 30, 2023, 8 patients were still taking TAZ+ENZ and 5 patients were still taking ENZ alone
• 68/81 patients discontinued the study due to the following reasons: 

– 50 (61.7%) with progressive disease, 9 (11.1%) withdrew, 3 (3.7%) with adverse events, 2 (2.5%) due to 
death, 2 (2.5%) because they were no longer clinically benefiting, 1 (1.2%) due to non-compliance with 
the study drug, and 1 (1.2%) due to physician decision
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Figure 2. BOR per BCR in the ITT population

1 patient (8.3%) was not evaluable due to study withdrawal.

• Most patients experienced 
TEAEs of any grade (100% 
and 97.5% for TAZ+ENZ and 
ENZ) (Table 1)
– The most frequent TEAEs 

for TAZ+ENZ were fatigue, 
nausea, and diarrhea

– The most frequent for ENZ 
were fatigue, arthralgia, 
decreased appetite, and 
back pain

• Grade ≥3 TEAEs were 
observed in 19 (46.3%) 
patients in the TAZ+ENZ group 
and 17 (42.5%) patients in the 
ENZ group

Table 1. Most frequent TEAEs

8.3%
16.7%

ORR
p=0.5457

Any-grade TEAEs in ≥15% 
patients in either arm, n (%)

TAZ+ENZ 
(n=41)
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(n=40)

Fatigue 27 (65.9) 12 (30.0)

Nausea 19 (46.3) 8 (20.0)

Diarrhea 14 (34.1) 8 (20.0)

Decreased appetite 12 (29.3) 9 (22.5)

Arthralgia 11 (26.8) 10 (25.0)

Dysgeusia 10 (24.4) 3 (7.5)

Weight decreased 8 (19.5) 3 (7.5)

Constipation 7 (17.1) 6 (15.0)

Anaemia 7 (17.1) 3 (7.5)

Back pain 3 (7.3) 9 (22.5)

Hypertension 3 (7.3) 7 (17.5)

Background

Figure 1. Kaplan-Meier curve for rPFS per BCR in the ITT population

• TAZ did not result in a statistically significant improvement in 
rPFS vs. ENZ in patients with mCRPC (HR [95% CI], 0.70 
[0.32–1.54]; p=0.3704)

• No new safety signals observed
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TAKE-HOME MESSAGE

CONCLUSIONS
• Although the difference in median rPFS between TAZ+ENZ vs. ENZ 

alone was not statistically significant, rPFS trended longer 
(2.8 months) for the combination therapy 

– The median rPFS in both arms was longer than historically 
anticipated for this patient population

• No significant difference was identified for ORR

• The safety profile of TAZ+ENZ was consistent with data from 
previously reported studies

Results
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Updated safety and efficacy of tazemetostat (TAZ) plus enzalutamide (ENZ) in 
patients with metastatic castration-resistant prostate cancer (mCRPC)
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Here, we present updated results from the phase 1b/2 EZH-1101 study 
(NCT04179864) evaluating TAZ+ENZ in patients with progressive mCRPC

Chemotherapy-naϊve adult patients with progressive mCRPC
who have progressed on abiraterone acetate, with ECOG PS 0 to 1, 

and adequate organ function

Dosing schedule and endpoints 
• Primary endpoint is change in rPFS

by BCR
• Secondary endpoints included: 

– ORR by BCR
– BOR by BCR
– Percentage of participants with TEAEs

Baseline demographics and disease characteristics 

TAZ+ENZ

ENZ

Randomized

41/81 
patients

40/81 
patients

Median 
age

72.0 
years

68.5 
years

56.1%

55.0%

ECOG PS 0

85.4%

White

77.5%

Median time from last 
disease progression

1.05 months

0.94 months

Median 
PSA

8.30 µg/L

7.68 µg/L

Median rPFS, ORR, and BOR
• Median rPFS by BCR was 16.6 and 13.8 months for TAZ+ENZ and ENZ, respectively (HR [95% CI], 0.70 

[0.32–1.54]; p=0.3704) (Figure 1)
• Of the 12 patients with measurable baseline soft tissue disease, ORR by BCR for TAZ+ENZ was 8.3% and 

16.7% for ENZ (p=0.5457) (Figure 2)
– BOR by BCR for TAZ+ENZ was PR for 1 patient (8.3%), and SD for 8 patients (66.7%) 
– BOR by BCR for ENZ was CR for 1 patient (8.3%), PR for 1 patient (8.3%), and SD for 6 patients (50.0%) 

Safety

TAZ 1200 mg BID + ENZ 160 mg QD

ENZ 160 mg QD
R

28-day cycles

Results

Treatment exposure
• As of September 30, 2023, 8 patients were still taking TAZ+ENZ and 5 patients were still taking ENZ alone
• 68/81 patients discontinued the study due to the following reasons: 

– 50 (61.7%) with progressive disease, 9 (11.1%) withdrew, 3 (3.7%) with adverse events, 2 (2.5%) due to 
death, 2 (2.5%) because they were no longer clinically benefiting, 1 (1.2%) due to non-compliance with 
the study drug, and 1 (1.2%) due to physician decision
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Figure 2. BOR per BCR in the ITT population

1 patient (8.3%) was not evaluable due to study withdrawal.

• Most patients experienced 
TEAEs of any grade (100% 
and 97.5% for TAZ+ENZ and 
ENZ) (Table 1)
– The most frequent TEAEs 

for TAZ+ENZ were fatigue, 
nausea, and diarrhea

– The most frequent for ENZ 
were fatigue, arthralgia, 
decreased appetite, and 
back pain

• Grade ≥3 TEAEs were 
observed in 19 (46.3%) 
patients in the TAZ+ENZ group 
and 17 (42.5%) patients in the 
ENZ group

Table 1. Most frequent TEAEs

8.3%
16.7%

ORR
p=0.5457
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Fig. 1. DLL3 expression and clinical outcomes in neuroendocrine prostate cancer. (A) Benign prostate samples (n = 103), PCA (n = 194), CRPC-Adeno (n = 56), and 
CRPC-NE (n = 47) were evaluated for the percentage of DLL3-positive cells per sample. Median value for CRPC-Adeno was 10.37% of DLL3-positive cells per tumor sample. 
Median value for CRPC-NE was 63.95% of DLL3-positive cells per tumor sample. Two-tailed t test was performed (P < 0.0001). The error bars indicate the SEM. (B) Repre-
sentative IHC images of benign, PCA, CRPC-Adeno, and CRPC-NE stained by hematoxylin and eosin (H&E) and with AR, synaptophysin (SYP), and DLL3 antibodies. Scale 
bars, 50 mm. (C) H-score, combining the percentage of DLL3-positive cells and intensity of the signal for samples stained with DLL3 antibody (H-score: 0 to 300), two-tailed 
t test was used to compare CRPC-Adeno versus CRPC-NE samples (P < 0.0001). (D) Representative IHC image of a CRPC-Adeno sample stained by H&E and with AR, SYP, 
and DLL3 antibodies. Scale bars, 100 mm. (E) OS of patients with prostate cancer (n = 63) evaluated from the time of prostate cancer diagnosis. Patients are divided into 
DLL3-positive (n = 23) (orange) and DLL3-negative (n = 40) (blue) based on IHC, RNA-seq, and NanoString data. Log-rank test was used (P = 0.015). (F) OS of patients with 
prostate cancer (n = 63) evaluated from the time of metastasis. Patients are divided into DLL3-positive (n = 23) (orange) and DLL3-negative (n = 40) (blue). Log-rank test 
was used (P = 0.032). (G) Correlation of DLL3 expression and RB1 and TP53 genomic status (amplification, Amp; deletion, Del; mutation, Mut; wild-type, WT) (RB1 deletion 
versus no deletion: Mann-Whitney, P = 0.03404; TP53 WT versus no WT: Mann-Whitney, P = 0.2256). (H) Correlation of DLL3 and AR expression [log2 (FPKM + 1)] in benign, 
PCA, CRPC-Adeno, and CRPC-NE patient samples evaluated by RNA-seq (Spearman correlation within CRPC-NE samples, r = −0.4211, P = 0.0740; in all samples, 
r = −0.07334, P = 0.3433). (I) Correlation of DLL3 and SYP expression [log2 (FPKM + 1)] in benign, PCA, CRPC-Adeno, and CRPC-NE patient samples evaluated by RNA-seq 
(Spearman correlation within CRPC-NE samples, r = 0.5316, P = 0.0208; in all samples, r = 0.38760, P = 1.93E-07). FPKM, fragments per kilobase of transcript per million 
mapped reads. (J) Correlation of DLL3 and CHGA expression [log2 (FPKM + 1)] in benign, PCA, CRPC-Adeno, and CRPC-NE patient samples evaluated by RNA-seq (Spearman 
correlation within CRPC-NE samples, r = 0.5667, P = 0.0128; in all samples r = 0.15592, P = 0.0429). (K) Correlation of DLL3 and ASCL1 expression [log2 (FPKM + 1)] in benign, 
PCA, CRPC-Adeno, and CRPC-NE patient samples evaluated by RNA-seq (Spearman correlation within CRPC-NE samples, r = 0.7211, P = 0.0007; in all samples, r = 0.33012, 
P = 1.17E-05). (L) Supervised cluster analysis of Notch signaling genes in benign, PCA, CRPC-Adeno, and CRPC-NE patient samples.
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DLL3 expression in CTCs of patients was concordant with DLL3 
IHC status of matched metastatic tumor biopsies in 13 of 15 patients 
(87%). In particular, seven of nine (78%) patients who were DLL3- 
positive on biopsy by IHC were also positive in CTCs, whereas six 
of six (100%) patients who were DLL3-negative on tumor biopsy by 
IHC were also negative in CTCs (Fig. 3, A and B). In patients with 
CRPC-NE, with both DLL3-positive and DLL3-negative CTCs, there 
were no significant differences in CTC morphology between cells 
(for example, nuclear area, nuclear speckles, nuclear major axis, cyto-
plasmic area, cytoplasmic speckles, cytoplasmic major axis, and nuclear/ 
CK ratio) (fig. S14) (23).

Antitumor activity of SC16LD6.5
To explore SC16LD6.5 as a treatment option for DLL3-expressing 
prostate cancer, we used DLL3-positive neuroendocrine prostate cancer 

models including NCI-H660 cell line xenografts and the PDX model 
LTL352 [described in Lin et al. (24)], and for DLL3-negative prostate 
cancer models, we used DU145 cell line xenografts and the patient- 
derived organoid xenograft (PDOX) WCM1262 PDOX [described in 
Puca et al. (25)] (Fig. 4A). In line with the inhibitory effect of DLL3 on 
Notch signaling (26), the DLL3-expressing models had lower Notch 
receptor expression (Fig. 4B), especially NOTCH2 (DLL3 versus 
NOTCH2 in patient samples, r = −0.502963, P = 3.197 × 10−12) (fig. S15). 
The xenografts were treated with a single dose of vehicle, IgG1LD6.5 
(isotype control antibody-drug conjugate), or SC16LD6.5 adminis-
tered intraperitoneally, and tumor volume was monitored after treat-
ment. Treatment of the NCI-H660 and LTL352 xenografts with 
SC16LD6.5 resulted in complete responses at 35 days after treatment 
(Fig. 4, C and D, and table S4), whereas DU145 and WCM1262 PDOX 
tumors continued growing despite the treatment, reaching the tumor 
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volume limit allowed by our animal protocol. Although the potent 
PBD warhead was cytotoxic to both cell lines in vitro and presum-
ably toxic in vivo, SC16LD6.5 preferentially inhibited cell viability of 
NCI-H660 cells versus DU145 (fig. S16). Together, these results indi-
cate that SC16LD6.5 treatment in prostate cancer models express-
ing DLL3 markedly inhibits tumor growth.

Clinical response in a patient enrolled on a phase 1 
SC16LD6.5 basket trial
We report a patient with DLL3-expressing neuroendocrine prostate 
cancer treated on an ongoing phase 1 basket trial of rovalpituzumab 
tesirine (SC16LD6.5) (NCT02709889). This patient is 71 years old, 
and he underwent prostatectomy for pT3aN0, with a Gleason score 
4 + 4 = 8 with tertiary pattern 5 PCA with 20% small cell carci-
noma component (positive for SYP) and serum PSA of 5.9 ng/ml 
(Fig. 5, A and B). He received adjuvant radiotherapy and ADT. Two 
years later, he developed extensive nodal metastases in the setting 
of an undetectable PSA. A lymph node biopsy revealed metastatic 
small cell carcinoma (Fig. 5C) harboring TP53 mutation, RB1 dele-
tion, and PTEN deletion and diffused positivity for DLL3 (85% cells 
expressed DLL3, 2+ intensity; Fig 5D). After progression on cisplatin 
and etoposide, he was enrolled in the SC16LD6.5 phase 1b basket 
trial. He was treated at a dose of 0.3 mg/kg every 6 weeks, and scans af-
ter cycle 1 showed clinical improvement including marked shrink-

age of target nodal metastases (42 to 24 mm) and complete and par-
tial responses of nontarget lesions (Fig.  5E). Scans after cycle 2 
remained stable (24 mm) with no new lesions seen (Fig. 5E).

DISCUSSION
In this study, we found that DLL3 is expressed in a subset of advanced 
metastatic prostate cancers and is not notably expressed in localized 
prostate cancer or benign tissues, making DLL3 an attractive thera-
peutic target. Expression of DLL3 correlated with aggressive clinical 
features including neuroendocrine morphology and poor survival. 
With the encouraging in vivo data and patient response seen with the 
antibody-drug conjugate rovalpituzumab tesirine (SC16LD6.5), these 
data provide rationale for performing DLL3-targeted testing and 
the clinical evaluation of DLL3-directed therapy for patients with 
DLL3-positive metastatic prostate cancer.

Because we found that DLL3 is mostly expressed in metastatic 
and treatment-resistant prostate cancer rather than localized dis-
ease, interrogating DLL3 expression for trial enrollment should be 
considered using metastatic tumor biopsy tissue. This approach 
may be challenging to perform serially. As an alternative, we showed 
that CTC testing for DLL3 expression is feasible and may potential-
ly serve as a noninvasive strategy to track the emergence of DLL3 
expression.

How and when DLL3 becomes ex-
pressed during prostate cancer progres-
sion and its role in treatment resistance 
require further investigation. Previous 
data have linked members of the Notch 
pathway with normal prostate devel-
opment and early stages of metastatic 
prostate cancer. A mouse model with con-
  ditional Notch1 gene deletion showed in-
creased proliferation and tumorigenesis 
(27). In Pten null mice, Notch activity 
promoted metastasis and epithelial- 
mesenchymal transition (28), whereas the 
Notch ligand Jagged 1 has been associ-
ated with prostate cancer recurrence after 
prostatectomy (29). Notch target genes, 
HEYL, HEY1, and HEY2, have been as-
sociated with prostate cancer by acting as 
corepressors of AR transcriptional ac-
tivity by interacting with SRC1 and AR 
(30, 31). However, little is known about 
the function of Notch signaling in more 
advanced and non–AR-driven disease. 
In the current study, we found that DLL3 
and ASCL1 were highly expressed in 
CRPC-NE and were the most differen-
tially expressed Notch signaling genes 
compared to PCA. In SCLC, ASCL1 has 
been implicated in driving the functional 
loss of RB1 by cyclin-dependent kinase 
5–mediated phosphorylation (32), and 
RB1 loss is also one of the most common 
alterations in CRPC-NE (2, 5, 33). Fur-
ther studies focused on the functional role 
of ASCL1 and dysregulation of Notch 
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Fig. 5. Clinical response in a patient enrolled on a phase 1 SC16LD6.5 basket trial. (A) Representative H&E image 
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AMG 757 (tarlatamab), a half-life-extended bispecific T cell engager (BiTE®) 
immunotherapy that redirects CD3-positive T cells to kill DLL3-expressing cells 

Figure 6. AMG 757 Antitumor Activity in DLLHI and DLL3LOW PDX Models.
a. Tumor growth curves in mice bearing LTL-545 PDX tumors (DLLHI) treated with AMG 
757 (red) or NT Control BiTE® (black). Mice were administered human T cells on Day 0. 
Arrows indicate days of BiTE® treatment. b. Images of the endpoint tumors from mice in 
the study shown in (a). c. Kaplan-Meier survival curve of mice in the study shown in (a). 
Median OS is shown, n=15 mice per group. d. IHC images of CD8+ T cells in LTL-545 
tumors taken 5 days after the first AMG 757 or NT control BiTE® treatment in (a). Scale 
bar, 50 µM. e. Tumor growth curves in mice bearing LTL-331R PDX tumors (DLL3LOW) 
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OS: 34 vs 76 days
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BACKGROUND
Metastatic castration-resistant prostate cancer remains fatal despite recent advances. 
Prostate-specific membrane antigen (PSMA) is highly expressed in metastatic 
castration-resistant prostate cancer. Lutetium-177 (177Lu)–PSMA-617 is a radioligand 
therapy that delivers beta-particle radiation to PSMA-expressing cells and the sur-
rounding microenvironment.

METHODS
We conducted an international, open-label, phase 3 trial evaluating 177Lu-PSMA-617 
in patients who had metastatic castration-resistant prostate cancer previously treated 
with at least one androgen-receptor–pathway inhibitor and one or two taxane regi-
mens and who had PSMA-positive gallium-68 (68Ga)–labeled PSMA-11 positron-
emission tomographic–computed tomographic scans. Patients were randomly as-
signed in a 2:1 ratio to receive either 177Lu-PSMA-617 (7.4 GBq every 6 weeks for four 
to six cycles) plus protocol-permitted standard care or standard care alone. Proto-
col-permitted standard care excluded chemotherapy, immunotherapy, radium-223 
(223Ra), and investigational drugs. The alternate primary end points were imaging-
based progression-free survival and overall survival, which were powered for haz-
ard ratios of 0.67 and 0.73, respectively. Key secondary end points were objective 
response, disease control, and time to symptomatic skeletal events. Adverse events 
during treatment were those occurring no more than 30 days after the last dose 
and before subsequent anticancer treatment.

RESULTS
From June 2018 to mid-October 2019, a total of 831 of 1179 screened patients 
underwent randomization. The baseline characteristics of the patients were balanced 
between the groups. The median follow-up was 20.9 months. 177Lu-PSMA-617 plus 
standard care significantly prolonged, as compared with standard care, both im-
aging-based progression-free survival (median, 8.7 vs. 3.4 months; hazard ratio for 
progression or death, 0.40; 99.2% confidence interval [CI], 0.29 to 0.57; P<0.001) 
and overall survival (median, 15.3 vs. 11.3 months; hazard ratio for death, 0.62; 
95% CI, 0.52 to 0.74; P<0.001). All the key secondary end points significantly favored 
177Lu-PSMA-617. The incidence of adverse events of grade 3 or above was higher 
with 177Lu-PSMA-617 than without (52.7% vs. 38.0%), but quality of life was not 
adversely affected.

CONCLUSIONS
Radioligand therapy with 177Lu-PSMA-617 prolonged imaging-based progression-free 
survival and overall survival when added to standard care in patients with ad-
vanced PSMA-positive metastatic castration-resistant prostate cancer. (Funded by 
Endocyte, a Novartis company; VISION ClinicalTrials.gov number, NCT03511664.)
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CEA, Carcinoembryonic Antigen; DLL3, Delta-like Ligand 3; PSCA, Prostate Stem Cell Antigen; PSMA, Prostate-specific Membrane Antigen; STEAP-1, Six-transmembrane Epithelial Antigen of 
the Prostate 1  



Xaluritamig (STEAP1-CD3 BITE)• In this randomized dose-optimization study, xaluritamig monotherapy 1.5 mg Q2W 
demonstrated the most favorable efficacy and safety profile among the 3 regimens (0.75 
mg QW, 1.5 mg QW, 1.5 mg Q2W) examined in patients with heavily-pretreated mCRPC. 
These encouraging efficacy data compare favorably to the standard of care.5,6

• Xaluritamig monotherapy has a manageable safety profile, consistent with MOA, and a 
majority of events were transient and reversible, as previously described.3 Grade 3 
adverse events, such as CRS and musculoskeletal events, allowed treatment continuation 
in most patients. CRS rates were similar across all regimens and most CRS events 
occurred in Cycle 1 (no grade 4/5 CRS*).

• A Q2W dosing schedule demonstrated an overall more favorable safety profile, notably with 
a lower incidence of musculoskeletal inflammatory events, including a lower rate of grade 
2/3 events.

• Taken together, these results validate STEAP1 as a promising target in prostate cancer 
and identify xaluritamig 1.5 mg Q2W as the recommended dose for a phase 3 trial (plans 
ongoing) in patients with mCRPC.

Xaluritamig, a STEAP1 × CD3 XmAb® 2+1 Immune Therapy, in Patients With Metastatic Castration-Resistant Prostate Cancer:
Initial Results From Dose Expansion Cohorts in a Phase 1 Study

William K. Kelly1,2, Leonard Appleman3, Chia-Chi Lin4, Andrew J. Armstrong5, Stefanie Fischer6, David W. Pook7, Jose Luis Perez-Gracia8, Jae-Lyun Lee9, Dominik Berthold10, Patrick J. Ward11, Daniel Castellano12, Lisa Horvath13, Miso Kim14,
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BACKGROUND XALURITAMIG SUMMARY
Xaluritamig is a STEAP1-targeted T-cell engager being evaluated for the treatment of prostate cancer
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0.75 mg QW 1.5 mg QW 1.5 mg Q2W Total

PSA50, n/N (%) 12/33 (36.4) 18/30 (60.0) 17/32 (53.1) 47/95 (49.5)

PSA90, n/N (%) 7/33 (21.2) 9/30 (30.0) 11/32 (34.4) 27/95 (28.4)

ORR, n/N (%) 4/27 (14.8) 4/21 (19.0) 6/21 (28.6) 14/69 (20.3) 

Figure 1: Xaluritamig (AMG 509): XmAb® 2+1 
T-cell engager designed to facilitate T-cell-

mediated lysis of STEAP1-expressing cells1-3

* Developed pursuant to a research collaboration with Xencor, Inc.
mCRPC, metastatic castration-resistant prostate cancer; STEAP1, six-transmembrane epithelial antigen of the prostate 1.

METHODS
Patients with mCRPC in the expansion phase of this FIH study (NCT04221542) were randomized 1:1:1 to receive IV 
xaluritamig monotherapy with target dosing regimens of 0.75 mg QW, 1.5 mg QW, or 1.5 mg Q2W, using a 2 - or 3-step dosing 
approach in Cycle 1. There were no formal statistical hypotheses tested.

Data cut-off date: 30 April 2024. *Patients not eligible or who refused taxanes were allowed without prior taxane treatment. Overall, patients were not to have had more than 2 
novel hormonal therapies, 2 taxane regimens, and 2 other systemic anti-cancer treatments (ie, total of 6 prior systemic therapies other than androgen deprivation therapy). 
CX, Cycle X; DX, Day X; ECOG, Eastern Cooperative Oncology Group; FIH, first in human; IV, intravenous; mCRPC, metastatic castration-resistant prostate cancer; MTD, 
maximum tolerated dose; PD, pharmacodynamics; PK, pharmacokinetics; PS, performance status; QW, weekly; Q2W, every two weeks.

Primary objectives: Safety and tolerability
Secondary objectives: PK, preliminary antitumor activity 

Exploratory objectives: PD, immunogenicity

Key inclusion criteria:
• mCRPC progressing on prior 

novel hormonal therapy and 
1–2 taxane regimens*

• ECOG PS 0–1
• Adequate organ function

Key exclusion criteria:
• Histology other than 

adenocarcinoma  
• Active autoimmune disease

Dose 
exploration

Dose expansion
randomized 1:1:1

MTD

Part 1: FIH 
Monotherapy

Figure 2: Dose Expansion Study Design

Planned Target 
Dose (mg) Cycle 1 Doses (mg) Cycle 2+ Dose (mg)

0.75 D1      D8      D15     D22
     0.1      0.3     0.75     0.75 C2D1+ = 0.75 QW

1.5 D1      D8      D15     D22
     0.1      0.3      1.0      1.5 C2D1+ = 1.5 QW

1.5 D1      D8      D15     D22
     0.1      0.3      1.0      1.5 C2D1+ = 1.5 Q2W

C1D1 and C1D8 
equivalent doses 

across all cohorts.

Baseline demographics characterize a heavily-pretreated and high-risk patient population 
Table 1: Patient Baseline Characteristics and Follow-up

‡Number of prior lines of therapy do not include androgen deprivation therapy or first-generation androgen receptor deprivation therapy. ECOG, Eastern Cooperative Oncology 
Group; mCRPC, metastatic castration-resistant prostate cancer; PS, performance status; PSA, prostate-specific antigen; PSMA, prostate-specific membrane antigen; QW, 
weekly; Q2W, every two weeks.

Patient Characteristics
0.75 mg QW

(N = 35)
1.5 mg QW

(N = 35)
1.5 mg Q2W

N = 36
Dose Expansion Total

(N = 106)

Age, median (range), years 66 (37, 84) 71 (58, 82) 67 (56, 86) 67 (37, 86)

Race, Caucasian / Asian / African American, % 80.0 / 11.4 / 5.7 71.4 / 22.9 / 5.7 61.1 / 30.6 / 2.8 70.8 / 21.7 / 4.7

ECOG PS 0 / 1, n (%) 16 (45.7) / 19 (54.3) 16 (45.7) / 19 (54.3) 13 (36.1) / 22 (61.1) 45 (42.4) / 60 (56.6)

Number of prior lines of therapy for mCRPC,‡ 
median (range) 3.5 (1, 6) 3 (1, 7) 3 (1, 6) 3 (1, 7)

>3, n (%) 17 (48.6) 16 (45.7) 14 (38.9) 47 (44.3)

Prior taxane, n (%) 31 (88.6) 29 (82.9) 31 (86.1) 91 (85.8)

≥2 taxanes, n (%) 15 (42.9) 23 (65.7) 14 (38.9) 52 (49.1)

Prior PSMA-targeting radioligand therapy, n (%) 9 (25.7) 6 (17.1) 4 (11.1) 19 (17.9)

Visceral metastases, n (%) 20 (57.1) 18 (51.4) 20 (55.6) 58 (54.7)

Liver, n (%) 12 (34.3) 10 (28.6) 9 (25.0) 31 (29.2)

PSA, median (range), ng/mL 145.3 (4.0, 3757.6) 82.9 (1.4, 5154.8) 94.8 (5.0, 7508.0) 98.5 (1.4, 7508.0)

Lactate dehydrogenase, median (range), U/L 286 (117, 3143) 242 (136, 1195) 256 (166, 2834) 257 (117, 3143)

Hemoglobin, median (range), g/L 114 (86, 147) 109 (88, 145) 111 (82, 150) 112 (82, 150)

Alkaline phosphatase, median (range), U/L 149 (42, 1443) 106 (40, 966) 143 (1, 947) 122 (1, 1443)

Duration of follow-up, median (range), months 7.8 (0.3, 11.8) 5.9 (0.3, 11.1) 6.5 (0.7, 11.6) 6.3 (0.3, 11.8)

RESULTS

Dose expansion safety/PK profiles are consistent with dose exploration
• Generally, the safety profile was manageable, reversible, and consistent with the MOA and patient population, with no 

fatal treatment-related adverse events (TRAE), as previously described.3

• Serious TRAEs in 64 patients (60.4%) included musculoskeletal (n = 23), CRS (n = 19), and infections (n = 9).
• Seventeen (16.0%) patients discontinued due to TRAEs, including musculoskeletal (n = 4), infections (n = 2), and CRS 

(n = 2). 
• Other frequently reported TRAEs included rash (35.8%; 5.7% grade ≥3), anemia (34.0%; 17.0% grade ≥3), and fatigue 

(32.1%; 9.4% grade ≥3). 
• PK observed in dose expansion was consistent with that observed in dose escalation.
• Overlapping exposure (Cmax and AUC) was observed at the 0.75 mg and 1.5 mg target doses during Cycle 1.

TRAEs by category, n (%)
0.75 mg QW

(N = 35)
1.5 mg QW

(N = 35)
1.5 mg Q2W

(N = 36)
Dose Expansion Total 

(N = 106)

All TRAEs
    Grade 1
    Grade 2
    Grade 3
    Grade 4   

34 (97.1)
1 (2.9)
8 (22.9)

20 (57.1)
5 (14.3)

35 (100.0)
1 (2.9)
8 (22.9)

24 (68.6)
2 (5.7)

35 (97.2)
0 (0)

6 (16.7)
26 (72.2)
3 (8.3)

104 (98.1)
2 (1.9)

22 (20.8)
70 (66.0)
10 (9.4)

Coded using MedDRA V27.0. CTCAE v5; CRS per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195). AE, adverse event; AUC, area under the curve; Cmax 
maximum concentration; CRS, cytokine release syndrome; CTCAE, Common Terminology Criteria for Adverse Events; MedDRA, Medical Dictionary for Regulatory Activities; 
MOA, mechanism of action; PK, pharmacokinetics; QW, weekly; Q2W, every two weeks; TRAE, treatment-related adverse event. Table contains worst grade of AEs.

Table 2: Treatment-related Adverse Events (TRAEs)

CRS profile is consistent across expansion dose cohorts
Figure 3: CRS in Cycle 1 (top) and Cycle 2 and Beyond (bottom)

• CRS was the most common TRAE; overall, it was observed in 80 patients (75.5%). 
• CRS was most frequent in Cycle 1, with a majority of events occurring Cycle 1 Day 1; CRS was mostly grade 1/2, with few 

grade 3 (9.4%) events and no grade 4/5 events (grade per Lee 2014).*4

• Overall, similar CRS profiles were seen across all 3 dosing regimens.

54321Lee Grade

Coded using MedDRA V27.0. *CRS grade per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195. † Representing 1 patient at each grade in C3+. CX, Cycle X; CRS, 
cytokine release syndrome; DX, Day X; MedDRA, Medical Dictionary for Regulatory Activities; QW, weekly; Q2W, every two weeks; TRAE, treatment-related adverse event.

Q2W dosing schedule is associated with lower rates of musculoskeletal events
• Musculoskeletal inflammatory TRAEs, primarily myalgia, arthralgia, and muscle weakness, were reported by 81 patients 

(76.4%); 37.7% were grade 3. Overall, rates were lowest in the 1.5 mg Q2W cohort (69.4% vs 74.3% in 0.75 mg QW and 
85.7% in 1.5 mg QW) and grade 2/3 events were less common after Q2W dosing was implemented (Cycle 2+ Q2W vs QW).

• Discontinuation rate due to musculoskeletal events was low due to improvement/resolution with dose reductions/temporary 
dosing holds. 

• Detailed treatment guidance for TRAEs (including indications for dose hold/reduction, steroids and/or tocilizumab) has been 
incorporated into the protocol, which is expected to further improve the musculoskeletal AE profile. 

Coded using MedDRA V27.0. CTCAE v5. AE, adverse event; CX, Cycle X; CTCAE, Common Terminology Criteria for Adverse Events; QW, weekly; Q2W, every two weeks; 
TRAE, treatment-related adverse event. Musculoskeletal events included myalgia, muscle weakness, myofascitis, myositis, arthralgia, soft tissue swelling, genital 
edema/swelling, scrotal swelling, orbital swelling, periorbital edema/swelling.

Clinical outcomes: PSA responses are deep 
Figure 5: Waterfall Plot of Maximum PSA Reduction

Changes shown here reflect maximum PSA reduction at a single assessment; PSA50 and PSA90 rates reported elsewhere in this poster required a second consecutive 
confirmatory PSA assessment. Median (range) duration of follow-up was 7.8 (0.3, 11.8) months for 0.75 mg QW, 5.9 (0.3, 11.1) months for 1.5 mg QW, and 6.5 (0.7, 11.6) 
months for 1.5 mg Q2W. Data are from enrolled patients (PSA N = 95, RECIST v1.1 N = 69) who received ≥1 dose of study drug, had measurable PSA/baseline disease, and 
had the opportunity for ≥8 weeks of follow-up. PSA, prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from 
baseline; QW, weekly; Q2W, every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.
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Radiographic and biochemical responses are rapid; while data are immature, durability is 
encouraging
Figure 6: Swimmer’s Plot for Patients Receiving 1.5 mg Q2W Xaluritamig

Median (range) duration of follow-up for patients receiving 1.5 mg Q2W was 6.5 (0.7, 11.6) months. Data are from enrolled patients (N = 36) who received ≥1 dose of study 
drug, had measurable PSA/baseline disease, and had the opportunity for ≥8 weeks of follow-up. PD, progressive disease; PSA, prostate-specific antigen; PSA50, PSA decline 
of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from baseline; Q2W, every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.

Pa
tie

nts

On Treatment
RECIST PD
RECIST response
PSA Progression
PSA90 response
PSA50 response
RECIST Evaluable
Non-RECIST Evaluable

On study (weeks)
0 4 8 12 16 20 24 28 32 36 40 44 48 52

6 months

Xaluritamig efficacy summary
Table 3: Comparison of Efficacy Outcomes Among the 0.75 mg QW, 1.5 mg QW, and 1.5 mg Q2W Regimens

*Patients with PSA90 responses wee also captured in the PSA50 response group. †A total of 31 patients (29% of total) had liver metastases at baseline. Median (range) duration 
of follow-up was 7.8 (0.3, 11.8) months for 0.75 mg QW, 5.9 (0.3, 11.1) months for 1.5 mg QW, and 6.5 (0.7, 11.6) months for 1.5 mg Q2W. Summary of confirmed PSA 
response and objective response per RECIST 1.1 both by investigator assessment. PSA50 and PSA90 rates included those with a second consecutive confirmatory PSA 
assessment. ORR, overall response rate; PSA, Prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from baseline; 
QW, weekly; Q2W; every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.

0.75 mg QW 1.5 mg QW 1.5 mg Q2W Dose Expansion 
Total

Prostate-specific antigen (PSA) evaluable N = 33 N = 30 N = 32 N = 95
PSA50 response confirmed, n (%) 12 (36.4) 18 (60.0) 17 (53.1) 47 (49.5)
PSA90 response confirmed, n (%) 7 (21.2) 9 (30.0) 11 (34.4) 27 (28.4)

RECIST evaluable N = 27 N = 21 N = 21 N = 69
Confirmed response (partial or complete response), n (%) 4 (14.8) 4 (19.0) 6 (28.6) 14 (20.3)

Confirmed complete response, n (%) 0 (0.0) 0 (0.0) 1 (4.8) 1 (1.4)
Confirmed partial response, n (%) 4 (14.8) 4 (19.0) 5 (23.8) 13 (18.8)
Stable disease, n (%) 10 (37.0) 14 (66.7) 10 (47.6) 34 (49.3)
Progressive disease, n (%) 12 (44.4) 1 (4.8) 4 (19.0) 17 (24.6)
Not evaluable, n (%) 1 (3.7) 2 (9.5) 1 (4.8) 4 (5.8)

• Efficacy includes PSA50 response up to 60%, PSA90* up to 34%, and ORR up to 29%, in keeping with response rates seen 
in the exploratory phase high-dose cohorts (0.75-2.0 mg) of PSA50 59%, PSA90 36%, and ORR 41%.3 

• In the dose expansion, in patients with liver metastases† evaluable for PSA response (n = 28), findings include PSA50 36%, 
PSA90 11%; of RECIST evaluable (n = 30), ORR was 13%.

Xaluritamig duration of response
Table 4: Duration of Response Among the 0.75 mg QW, 1.5 mg QW, and 1.5 mg Q2W Regimens

• Median (range) treatment duration was 14 (1–50) weeks; 29 (26%) completed ≥6 months of treatment.

0.75 mg QW 1.5 mg QW 1.5 mg Q2W Dose Expansion 
Total

Duration of follow-up, median (range), months 7.8 (0.3, 11.8) 5.9 (0.3, 11.1) 6.5 (0.7, 11.6) 6.3 (0.3, 11.8)
PSA50 responders N = 12 N = 18 N = 17 N = 47

Duration of PSA50 response, n (%)
≥3 months 5 (41.7) 8 (44.4) 10 (58.8) 23 (48.9)
≥6 months 2 (16.7) 1 (5.6) 1 (5.9) 4 (8.5)

Radiographic Progression-Free Survival (PFS) evaluable N = 35 N = 35 N = 36 N = 106
PFS, median (range), months  8.3 (0.0+, 11.1) 5.6 (0.0+, 8.3) 7.8 (0.0+, 10.3+) 7.8 (0.0+, 11.1)
Kaplan-Meier estimate, %

3 months 61.0 92.2 73.6 74.8
6 months 52.3 43.8 56.3 52.3

RECIST responders N = 4 N = 4 N = 6 N = 14
Duration of objective response, n (%)

≥3 months 2 (50) 3 (75) 5 (83.3) 10 (71.4)
≥6 months 2 (50) 1 (25) 3 (50) 6 (42.9)

STUDY LIMITATIONS
• The dosing regimens evaluated in this randomized dose expansion were not powered to demonstrate definitive differences 

in safety and efficacy; thus, the assessment of differences in these signals is based on emerging trends.
• Durability of response and other time to event endpoints are not fully mature, as median (range) follow-up was 6.3 (0.3, 

11.8) months, and endpoints may evolve with longer follow-up. 
• Racial diversity was limited, with enrollment being 70.8% Caucasian, 21.7% Asian, and 4.7% African American. 

Contact information for questions: William.Kelly@jefferson.edu, todonohu@amgen.com

*CRS grade per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195 CRS, cytokine release syndrome; mCRPC, Metastatic Castration-Resistant Prostate 
Cancer; MOA, mechanism of action; ORR, overall response rate; PSA, Prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA 
decline of 90%-100% from baseline; QW, weekly; Q2W, every 2 weeks. 

Cycle of Treatment

273133N

C2+C2+C2+

0

20

40

60

80

100

%
 of

 P
ati

en
ts

Expansion 1.5 mg Q2WExpansion 1.5 mg QWExpansion 0.75 mg QW

25.925.8
15.2

Expansion C1D15 1 mg
and C1D22 1.5 mg
(1.5 mg QW/Q2W)

Expansion C1D15 0.75 mg
and C1D22 0.75 mg

(0.75 mg QW)

Expansion C1D1 0.1 mg
and C1D8 0.3 mg

(All cohorts)

Cycle and Day of Treatment

25.0 19.2

60 52

33.3
16.1

27 31

65.2

32.6

106 98

C1D15 C1D22C1D15 C1D22C1D1 C1D8

%
 of

 P
ati

en
ts

N
0

20

40

60

80

100

† 

54321CTCAE Grade

52.7 51.8

36 27

57.2

77.5

35 31

51.4

72.7

35 33
C1 C2+C1 C2+C1 C2+

0

20

40

60

80

100

Pe
rce

nta
ge

 o
f P

ati
en

ts

Expansion 1.5 mg Q2WExpansion 1.5 mg QWExpansion 0.75 mg QW

N

Poster #: 1598P

• Xaluritamig is a novel bispecific XmAb® T-cell 
engager* targeting STEAP1-expressing cells such as 
in prostate cancer.1,2

• The monotherapy dose exploration results 
demonstrated encouraging efficacy and a 
manageable safety profile in patients with metastatic 
castration-resistant prostate cancer (mCRPC).3

• Here, using a data cutoff of April 30, 2024, we 
present initial results from a randomized dose 
expansion study comparing three regimens to further 
evaluate the efficacy and safety of xaluritamig and to 
identify the optimal regimen for future studies.

Figure 4: Musculoskeletal Inflammatory AEs

• In this randomized dose-optimization study, xaluritamig monotherapy 1.5 mg Q2W 
demonstrated the most favorable efficacy and safety profile among the 3 regimens (0.75 
mg QW, 1.5 mg QW, 1.5 mg Q2W) examined in patients with heavily-pretreated mCRPC. 
These encouraging efficacy data compare favorably to the standard of care.5,6

• Xaluritamig monotherapy has a manageable safety profile, consistent with MOA, and a 
majority of events were transient and reversible, as previously described.3 Grade 3 
adverse events, such as CRS and musculoskeletal events, allowed treatment continuation 
in most patients. CRS rates were similar across all regimens and most CRS events 
occurred in Cycle 1 (no grade 4/5 CRS*).

• A Q2W dosing schedule demonstrated an overall more favorable safety profile, notably with 
a lower incidence of musculoskeletal inflammatory events, including a lower rate of grade 
2/3 events.

• Taken together, these results validate STEAP1 as a promising target in prostate cancer 
and identify xaluritamig 1.5 mg Q2W as the recommended dose for a phase 3 trial (plans 
ongoing) in patients with mCRPC.
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0.75 mg QW 1.5 mg QW 1.5 mg Q2W Total

PSA50, n/N (%) 12/33 (36.4) 18/30 (60.0) 17/32 (53.1) 47/95 (49.5)

PSA90, n/N (%) 7/33 (21.2) 9/30 (30.0) 11/32 (34.4) 27/95 (28.4)

ORR, n/N (%) 4/27 (14.8) 4/21 (19.0) 6/21 (28.6) 14/69 (20.3) 

Figure 1: Xaluritamig (AMG 509): XmAb® 2+1 
T-cell engager designed to facilitate T-cell-

mediated lysis of STEAP1-expressing cells1-3

* Developed pursuant to a research collaboration with Xencor, Inc.
mCRPC, metastatic castration-resistant prostate cancer; STEAP1, six-transmembrane epithelial antigen of the prostate 1.

METHODS
Patients with mCRPC in the expansion phase of this FIH study (NCT04221542) were randomized 1:1:1 to receive IV 
xaluritamig monotherapy with target dosing regimens of 0.75 mg QW, 1.5 mg QW, or 1.5 mg Q2W, using a 2 - or 3-step dosing 
approach in Cycle 1. There were no formal statistical hypotheses tested.

Data cut-off date: 30 April 2024. *Patients not eligible or who refused taxanes were allowed without prior taxane treatment. Overall, patients were not to have had more than 2 
novel hormonal therapies, 2 taxane regimens, and 2 other systemic anti-cancer treatments (ie, total of 6 prior systemic therapies other than androgen deprivation therapy). 
CX, Cycle X; DX, Day X; ECOG, Eastern Cooperative Oncology Group; FIH, first in human; IV, intravenous; mCRPC, metastatic castration-resistant prostate cancer; MTD, 
maximum tolerated dose; PD, pharmacodynamics; PK, pharmacokinetics; PS, performance status; QW, weekly; Q2W, every two weeks.

Primary objectives: Safety and tolerability
Secondary objectives: PK, preliminary antitumor activity 

Exploratory objectives: PD, immunogenicity

Key inclusion criteria:
• mCRPC progressing on prior 

novel hormonal therapy and 
1–2 taxane regimens*

• ECOG PS 0–1
• Adequate organ function

Key exclusion criteria:
• Histology other than 

adenocarcinoma  
• Active autoimmune disease

Dose 
exploration

Dose expansion
randomized 1:1:1

MTD

Part 1: FIH 
Monotherapy

Figure 2: Dose Expansion Study Design

Planned Target 
Dose (mg) Cycle 1 Doses (mg) Cycle 2+ Dose (mg)

0.75 D1      D8      D15     D22
     0.1      0.3     0.75     0.75 C2D1+ = 0.75 QW

1.5 D1      D8      D15     D22
     0.1      0.3      1.0      1.5 C2D1+ = 1.5 QW

1.5 D1      D8      D15     D22
     0.1      0.3      1.0      1.5 C2D1+ = 1.5 Q2W

C1D1 and C1D8 
equivalent doses 

across all cohorts.

Baseline demographics characterize a heavily-pretreated and high-risk patient population 
Table 1: Patient Baseline Characteristics and Follow-up

‡Number of prior lines of therapy do not include androgen deprivation therapy or first-generation androgen receptor deprivation therapy. ECOG, Eastern Cooperative Oncology 
Group; mCRPC, metastatic castration-resistant prostate cancer; PS, performance status; PSA, prostate-specific antigen; PSMA, prostate-specific membrane antigen; QW, 
weekly; Q2W, every two weeks.

Patient Characteristics
0.75 mg QW

(N = 35)
1.5 mg QW

(N = 35)
1.5 mg Q2W

N = 36
Dose Expansion Total

(N = 106)

Age, median (range), years 66 (37, 84) 71 (58, 82) 67 (56, 86) 67 (37, 86)

Race, Caucasian / Asian / African American, % 80.0 / 11.4 / 5.7 71.4 / 22.9 / 5.7 61.1 / 30.6 / 2.8 70.8 / 21.7 / 4.7

ECOG PS 0 / 1, n (%) 16 (45.7) / 19 (54.3) 16 (45.7) / 19 (54.3) 13 (36.1) / 22 (61.1) 45 (42.4) / 60 (56.6)

Number of prior lines of therapy for mCRPC,‡ 
median (range) 3.5 (1, 6) 3 (1, 7) 3 (1, 6) 3 (1, 7)

>3, n (%) 17 (48.6) 16 (45.7) 14 (38.9) 47 (44.3)

Prior taxane, n (%) 31 (88.6) 29 (82.9) 31 (86.1) 91 (85.8)

≥2 taxanes, n (%) 15 (42.9) 23 (65.7) 14 (38.9) 52 (49.1)

Prior PSMA-targeting radioligand therapy, n (%) 9 (25.7) 6 (17.1) 4 (11.1) 19 (17.9)

Visceral metastases, n (%) 20 (57.1) 18 (51.4) 20 (55.6) 58 (54.7)

Liver, n (%) 12 (34.3) 10 (28.6) 9 (25.0) 31 (29.2)

PSA, median (range), ng/mL 145.3 (4.0, 3757.6) 82.9 (1.4, 5154.8) 94.8 (5.0, 7508.0) 98.5 (1.4, 7508.0)

Lactate dehydrogenase, median (range), U/L 286 (117, 3143) 242 (136, 1195) 256 (166, 2834) 257 (117, 3143)

Hemoglobin, median (range), g/L 114 (86, 147) 109 (88, 145) 111 (82, 150) 112 (82, 150)

Alkaline phosphatase, median (range), U/L 149 (42, 1443) 106 (40, 966) 143 (1, 947) 122 (1, 1443)

Duration of follow-up, median (range), months 7.8 (0.3, 11.8) 5.9 (0.3, 11.1) 6.5 (0.7, 11.6) 6.3 (0.3, 11.8)

RESULTS

Dose expansion safety/PK profiles are consistent with dose exploration
• Generally, the safety profile was manageable, reversible, and consistent with the MOA and patient population, with no 

fatal treatment-related adverse events (TRAE), as previously described.3

• Serious TRAEs in 64 patients (60.4%) included musculoskeletal (n = 23), CRS (n = 19), and infections (n = 9).
• Seventeen (16.0%) patients discontinued due to TRAEs, including musculoskeletal (n = 4), infections (n = 2), and CRS 

(n = 2). 
• Other frequently reported TRAEs included rash (35.8%; 5.7% grade ≥3), anemia (34.0%; 17.0% grade ≥3), and fatigue 

(32.1%; 9.4% grade ≥3). 
• PK observed in dose expansion was consistent with that observed in dose escalation.
• Overlapping exposure (Cmax and AUC) was observed at the 0.75 mg and 1.5 mg target doses during Cycle 1.

TRAEs by category, n (%)
0.75 mg QW

(N = 35)
1.5 mg QW

(N = 35)
1.5 mg Q2W

(N = 36)
Dose Expansion Total 

(N = 106)

All TRAEs
    Grade 1
    Grade 2
    Grade 3
    Grade 4   

34 (97.1)
1 (2.9)
8 (22.9)

20 (57.1)
5 (14.3)

35 (100.0)
1 (2.9)
8 (22.9)

24 (68.6)
2 (5.7)

35 (97.2)
0 (0)

6 (16.7)
26 (72.2)
3 (8.3)

104 (98.1)
2 (1.9)

22 (20.8)
70 (66.0)
10 (9.4)

Coded using MedDRA V27.0. CTCAE v5; CRS per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195). AE, adverse event; AUC, area under the curve; Cmax 
maximum concentration; CRS, cytokine release syndrome; CTCAE, Common Terminology Criteria for Adverse Events; MedDRA, Medical Dictionary for Regulatory Activities; 
MOA, mechanism of action; PK, pharmacokinetics; QW, weekly; Q2W, every two weeks; TRAE, treatment-related adverse event. Table contains worst grade of AEs.

Table 2: Treatment-related Adverse Events (TRAEs)

CRS profile is consistent across expansion dose cohorts
Figure 3: CRS in Cycle 1 (top) and Cycle 2 and Beyond (bottom)

• CRS was the most common TRAE; overall, it was observed in 80 patients (75.5%). 
• CRS was most frequent in Cycle 1, with a majority of events occurring Cycle 1 Day 1; CRS was mostly grade 1/2, with few 

grade 3 (9.4%) events and no grade 4/5 events (grade per Lee 2014).*4

• Overall, similar CRS profiles were seen across all 3 dosing regimens.

54321Lee Grade

Coded using MedDRA V27.0. *CRS grade per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195. † Representing 1 patient at each grade in C3+. CX, Cycle X; CRS, 
cytokine release syndrome; DX, Day X; MedDRA, Medical Dictionary for Regulatory Activities; QW, weekly; Q2W, every two weeks; TRAE, treatment-related adverse event.

Q2W dosing schedule is associated with lower rates of musculoskeletal events
• Musculoskeletal inflammatory TRAEs, primarily myalgia, arthralgia, and muscle weakness, were reported by 81 patients 

(76.4%); 37.7% were grade 3. Overall, rates were lowest in the 1.5 mg Q2W cohort (69.4% vs 74.3% in 0.75 mg QW and 
85.7% in 1.5 mg QW) and grade 2/3 events were less common after Q2W dosing was implemented (Cycle 2+ Q2W vs QW).

• Discontinuation rate due to musculoskeletal events was low due to improvement/resolution with dose reductions/temporary 
dosing holds. 

• Detailed treatment guidance for TRAEs (including indications for dose hold/reduction, steroids and/or tocilizumab) has been 
incorporated into the protocol, which is expected to further improve the musculoskeletal AE profile. 

Coded using MedDRA V27.0. CTCAE v5. AE, adverse event; CX, Cycle X; CTCAE, Common Terminology Criteria for Adverse Events; QW, weekly; Q2W, every two weeks; 
TRAE, treatment-related adverse event. Musculoskeletal events included myalgia, muscle weakness, myofascitis, myositis, arthralgia, soft tissue swelling, genital 
edema/swelling, scrotal swelling, orbital swelling, periorbital edema/swelling.

Clinical outcomes: PSA responses are deep 
Figure 5: Waterfall Plot of Maximum PSA Reduction

Changes shown here reflect maximum PSA reduction at a single assessment; PSA50 and PSA90 rates reported elsewhere in this poster required a second consecutive 
confirmatory PSA assessment. Median (range) duration of follow-up was 7.8 (0.3, 11.8) months for 0.75 mg QW, 5.9 (0.3, 11.1) months for 1.5 mg QW, and 6.5 (0.7, 11.6) 
months for 1.5 mg Q2W. Data are from enrolled patients (PSA N = 95, RECIST v1.1 N = 69) who received ≥1 dose of study drug, had measurable PSA/baseline disease, and 
had the opportunity for ≥8 weeks of follow-up. PSA, prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from 
baseline; QW, weekly; Q2W, every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.
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PSA50 threshold
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Radiographic and biochemical responses are rapid; while data are immature, durability is 
encouraging
Figure 6: Swimmer’s Plot for Patients Receiving 1.5 mg Q2W Xaluritamig

Median (range) duration of follow-up for patients receiving 1.5 mg Q2W was 6.5 (0.7, 11.6) months. Data are from enrolled patients (N = 36) who received ≥1 dose of study 
drug, had measurable PSA/baseline disease, and had the opportunity for ≥8 weeks of follow-up. PD, progressive disease; PSA, prostate-specific antigen; PSA50, PSA decline 
of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from baseline; Q2W, every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.
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Xaluritamig efficacy summary
Table 3: Comparison of Efficacy Outcomes Among the 0.75 mg QW, 1.5 mg QW, and 1.5 mg Q2W Regimens

*Patients with PSA90 responses wee also captured in the PSA50 response group. †A total of 31 patients (29% of total) had liver metastases at baseline. Median (range) duration 
of follow-up was 7.8 (0.3, 11.8) months for 0.75 mg QW, 5.9 (0.3, 11.1) months for 1.5 mg QW, and 6.5 (0.7, 11.6) months for 1.5 mg Q2W. Summary of confirmed PSA 
response and objective response per RECIST 1.1 both by investigator assessment. PSA50 and PSA90 rates included those with a second consecutive confirmatory PSA 
assessment. ORR, overall response rate; PSA, Prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from baseline; 
QW, weekly; Q2W; every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.

0.75 mg QW 1.5 mg QW 1.5 mg Q2W Dose Expansion 
Total

Prostate-specific antigen (PSA) evaluable N = 33 N = 30 N = 32 N = 95
PSA50 response confirmed, n (%) 12 (36.4) 18 (60.0) 17 (53.1) 47 (49.5)
PSA90 response confirmed, n (%) 7 (21.2) 9 (30.0) 11 (34.4) 27 (28.4)

RECIST evaluable N = 27 N = 21 N = 21 N = 69
Confirmed response (partial or complete response), n (%) 4 (14.8) 4 (19.0) 6 (28.6) 14 (20.3)

Confirmed complete response, n (%) 0 (0.0) 0 (0.0) 1 (4.8) 1 (1.4)
Confirmed partial response, n (%) 4 (14.8) 4 (19.0) 5 (23.8) 13 (18.8)
Stable disease, n (%) 10 (37.0) 14 (66.7) 10 (47.6) 34 (49.3)
Progressive disease, n (%) 12 (44.4) 1 (4.8) 4 (19.0) 17 (24.6)
Not evaluable, n (%) 1 (3.7) 2 (9.5) 1 (4.8) 4 (5.8)

• Efficacy includes PSA50 response up to 60%, PSA90* up to 34%, and ORR up to 29%, in keeping with response rates seen 
in the exploratory phase high-dose cohorts (0.75-2.0 mg) of PSA50 59%, PSA90 36%, and ORR 41%.3 

• In the dose expansion, in patients with liver metastases† evaluable for PSA response (n = 28), findings include PSA50 36%, 
PSA90 11%; of RECIST evaluable (n = 30), ORR was 13%.

Xaluritamig duration of response
Table 4: Duration of Response Among the 0.75 mg QW, 1.5 mg QW, and 1.5 mg Q2W Regimens

• Median (range) treatment duration was 14 (1–50) weeks; 29 (26%) completed ≥6 months of treatment.

0.75 mg QW 1.5 mg QW 1.5 mg Q2W Dose Expansion 
Total

Duration of follow-up, median (range), months 7.8 (0.3, 11.8) 5.9 (0.3, 11.1) 6.5 (0.7, 11.6) 6.3 (0.3, 11.8)
PSA50 responders N = 12 N = 18 N = 17 N = 47

Duration of PSA50 response, n (%)
≥3 months 5 (41.7) 8 (44.4) 10 (58.8) 23 (48.9)
≥6 months 2 (16.7) 1 (5.6) 1 (5.9) 4 (8.5)

Radiographic Progression-Free Survival (PFS) evaluable N = 35 N = 35 N = 36 N = 106
PFS, median (range), months  8.3 (0.0+, 11.1) 5.6 (0.0+, 8.3) 7.8 (0.0+, 10.3+) 7.8 (0.0+, 11.1)
Kaplan-Meier estimate, %

3 months 61.0 92.2 73.6 74.8
6 months 52.3 43.8 56.3 52.3

RECIST responders N = 4 N = 4 N = 6 N = 14
Duration of objective response, n (%)

≥3 months 2 (50) 3 (75) 5 (83.3) 10 (71.4)
≥6 months 2 (50) 1 (25) 3 (50) 6 (42.9)

STUDY LIMITATIONS
• The dosing regimens evaluated in this randomized dose expansion were not powered to demonstrate definitive differences 

in safety and efficacy; thus, the assessment of differences in these signals is based on emerging trends.
• Durability of response and other time to event endpoints are not fully mature, as median (range) follow-up was 6.3 (0.3, 

11.8) months, and endpoints may evolve with longer follow-up. 
• Racial diversity was limited, with enrollment being 70.8% Caucasian, 21.7% Asian, and 4.7% African American. 

Contact information for questions: William.Kelly@jefferson.edu, todonohu@amgen.com

*CRS grade per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195 CRS, cytokine release syndrome; mCRPC, Metastatic Castration-Resistant Prostate 
Cancer; MOA, mechanism of action; ORR, overall response rate; PSA, Prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA 
decline of 90%-100% from baseline; QW, weekly; Q2W, every 2 weeks. 
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• Xaluritamig is a novel bispecific XmAb® T-cell 
engager* targeting STEAP1-expressing cells such as 
in prostate cancer.1,2

• The monotherapy dose exploration results 
demonstrated encouraging efficacy and a 
manageable safety profile in patients with metastatic 
castration-resistant prostate cancer (mCRPC).3

• Here, using a data cutoff of April 30, 2024, we 
present initial results from a randomized dose 
expansion study comparing three regimens to further 
evaluate the efficacy and safety of xaluritamig and to 
identify the optimal regimen for future studies.

Figure 4: Musculoskeletal Inflammatory AEs

Kelly W. ESMO 2024

• In this randomized dose-optimization study, xaluritamig monotherapy 1.5 mg Q2W 
demonstrated the most favorable efficacy and safety profile among the 3 regimens (0.75 
mg QW, 1.5 mg QW, 1.5 mg Q2W) examined in patients with heavily-pretreated mCRPC. 
These encouraging efficacy data compare favorably to the standard of care.5,6

• Xaluritamig monotherapy has a manageable safety profile, consistent with MOA, and a 
majority of events were transient and reversible, as previously described.3 Grade 3 
adverse events, such as CRS and musculoskeletal events, allowed treatment continuation 
in most patients. CRS rates were similar across all regimens and most CRS events 
occurred in Cycle 1 (no grade 4/5 CRS*).

• A Q2W dosing schedule demonstrated an overall more favorable safety profile, notably with 
a lower incidence of musculoskeletal inflammatory events, including a lower rate of grade 
2/3 events.

• Taken together, these results validate STEAP1 as a promising target in prostate cancer 
and identify xaluritamig 1.5 mg Q2W as the recommended dose for a phase 3 trial (plans 
ongoing) in patients with mCRPC.
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Figure 1: Xaluritamig (AMG 509): XmAb® 2+1 
T-cell engager designed to facilitate T-cell-

mediated lysis of STEAP1-expressing cells1-3

* Developed pursuant to a research collaboration with Xencor, Inc.
mCRPC, metastatic castration-resistant prostate cancer; STEAP1, six-transmembrane epithelial antigen of the prostate 1.

METHODS
Patients with mCRPC in the expansion phase of this FIH study (NCT04221542) were randomized 1:1:1 to receive IV 
xaluritamig monotherapy with target dosing regimens of 0.75 mg QW, 1.5 mg QW, or 1.5 mg Q2W, using a 2 - or 3-step dosing 
approach in Cycle 1. There were no formal statistical hypotheses tested.

Data cut-off date: 30 April 2024. *Patients not eligible or who refused taxanes were allowed without prior taxane treatment. Overall, patients were not to have had more than 2 
novel hormonal therapies, 2 taxane regimens, and 2 other systemic anti-cancer treatments (ie, total of 6 prior systemic therapies other than androgen deprivation therapy). 
CX, Cycle X; DX, Day X; ECOG, Eastern Cooperative Oncology Group; FIH, first in human; IV, intravenous; mCRPC, metastatic castration-resistant prostate cancer; MTD, 
maximum tolerated dose; PD, pharmacodynamics; PK, pharmacokinetics; PS, performance status; QW, weekly; Q2W, every two weeks.

Primary objectives: Safety and tolerability
Secondary objectives: PK, preliminary antitumor activity 

Exploratory objectives: PD, immunogenicity

Key inclusion criteria:
• mCRPC progressing on prior 

novel hormonal therapy and 
1–2 taxane regimens*

• ECOG PS 0–1
• Adequate organ function

Key exclusion criteria:
• Histology other than 

adenocarcinoma  
• Active autoimmune disease

Dose 
exploration

Dose expansion
randomized 1:1:1

MTD

Part 1: FIH 
Monotherapy

Figure 2: Dose Expansion Study Design

Planned Target 
Dose (mg) Cycle 1 Doses (mg) Cycle 2+ Dose (mg)

0.75 D1      D8      D15     D22
     0.1      0.3     0.75     0.75 C2D1+ = 0.75 QW

1.5 D1      D8      D15     D22
     0.1      0.3      1.0      1.5 C2D1+ = 1.5 QW

1.5 D1      D8      D15     D22
     0.1      0.3      1.0      1.5 C2D1+ = 1.5 Q2W

C1D1 and C1D8 
equivalent doses 

across all cohorts.

Baseline demographics characterize a heavily-pretreated and high-risk patient population 
Table 1: Patient Baseline Characteristics and Follow-up

‡Number of prior lines of therapy do not include androgen deprivation therapy or first-generation androgen receptor deprivation therapy. ECOG, Eastern Cooperative Oncology 
Group; mCRPC, metastatic castration-resistant prostate cancer; PS, performance status; PSA, prostate-specific antigen; PSMA, prostate-specific membrane antigen; QW, 
weekly; Q2W, every two weeks.

Patient Characteristics
0.75 mg QW

(N = 35)
1.5 mg QW

(N = 35)
1.5 mg Q2W

N = 36
Dose Expansion Total

(N = 106)

Age, median (range), years 66 (37, 84) 71 (58, 82) 67 (56, 86) 67 (37, 86)

Race, Caucasian / Asian / African American, % 80.0 / 11.4 / 5.7 71.4 / 22.9 / 5.7 61.1 / 30.6 / 2.8 70.8 / 21.7 / 4.7

ECOG PS 0 / 1, n (%) 16 (45.7) / 19 (54.3) 16 (45.7) / 19 (54.3) 13 (36.1) / 22 (61.1) 45 (42.4) / 60 (56.6)

Number of prior lines of therapy for mCRPC,‡ 
median (range) 3.5 (1, 6) 3 (1, 7) 3 (1, 6) 3 (1, 7)

>3, n (%) 17 (48.6) 16 (45.7) 14 (38.9) 47 (44.3)

Prior taxane, n (%) 31 (88.6) 29 (82.9) 31 (86.1) 91 (85.8)

≥2 taxanes, n (%) 15 (42.9) 23 (65.7) 14 (38.9) 52 (49.1)

Prior PSMA-targeting radioligand therapy, n (%) 9 (25.7) 6 (17.1) 4 (11.1) 19 (17.9)

Visceral metastases, n (%) 20 (57.1) 18 (51.4) 20 (55.6) 58 (54.7)

Liver, n (%) 12 (34.3) 10 (28.6) 9 (25.0) 31 (29.2)

PSA, median (range), ng/mL 145.3 (4.0, 3757.6) 82.9 (1.4, 5154.8) 94.8 (5.0, 7508.0) 98.5 (1.4, 7508.0)

Lactate dehydrogenase, median (range), U/L 286 (117, 3143) 242 (136, 1195) 256 (166, 2834) 257 (117, 3143)

Hemoglobin, median (range), g/L 114 (86, 147) 109 (88, 145) 111 (82, 150) 112 (82, 150)

Alkaline phosphatase, median (range), U/L 149 (42, 1443) 106 (40, 966) 143 (1, 947) 122 (1, 1443)

Duration of follow-up, median (range), months 7.8 (0.3, 11.8) 5.9 (0.3, 11.1) 6.5 (0.7, 11.6) 6.3 (0.3, 11.8)

RESULTS

Dose expansion safety/PK profiles are consistent with dose exploration
• Generally, the safety profile was manageable, reversible, and consistent with the MOA and patient population, with no 

fatal treatment-related adverse events (TRAE), as previously described.3

• Serious TRAEs in 64 patients (60.4%) included musculoskeletal (n = 23), CRS (n = 19), and infections (n = 9).
• Seventeen (16.0%) patients discontinued due to TRAEs, including musculoskeletal (n = 4), infections (n = 2), and CRS 

(n = 2). 
• Other frequently reported TRAEs included rash (35.8%; 5.7% grade ≥3), anemia (34.0%; 17.0% grade ≥3), and fatigue 

(32.1%; 9.4% grade ≥3). 
• PK observed in dose expansion was consistent with that observed in dose escalation.
• Overlapping exposure (Cmax and AUC) was observed at the 0.75 mg and 1.5 mg target doses during Cycle 1.

TRAEs by category, n (%)
0.75 mg QW

(N = 35)
1.5 mg QW

(N = 35)
1.5 mg Q2W

(N = 36)
Dose Expansion Total 

(N = 106)

All TRAEs
    Grade 1
    Grade 2
    Grade 3
    Grade 4   

34 (97.1)
1 (2.9)
8 (22.9)

20 (57.1)
5 (14.3)

35 (100.0)
1 (2.9)
8 (22.9)

24 (68.6)
2 (5.7)

35 (97.2)
0 (0)

6 (16.7)
26 (72.2)
3 (8.3)

104 (98.1)
2 (1.9)

22 (20.8)
70 (66.0)
10 (9.4)

Coded using MedDRA V27.0. CTCAE v5; CRS per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195). AE, adverse event; AUC, area under the curve; Cmax 
maximum concentration; CRS, cytokine release syndrome; CTCAE, Common Terminology Criteria for Adverse Events; MedDRA, Medical Dictionary for Regulatory Activities; 
MOA, mechanism of action; PK, pharmacokinetics; QW, weekly; Q2W, every two weeks; TRAE, treatment-related adverse event. Table contains worst grade of AEs.

Table 2: Treatment-related Adverse Events (TRAEs)

CRS profile is consistent across expansion dose cohorts
Figure 3: CRS in Cycle 1 (top) and Cycle 2 and Beyond (bottom)

• CRS was the most common TRAE; overall, it was observed in 80 patients (75.5%). 
• CRS was most frequent in Cycle 1, with a majority of events occurring Cycle 1 Day 1; CRS was mostly grade 1/2, with few 

grade 3 (9.4%) events and no grade 4/5 events (grade per Lee 2014).*4

• Overall, similar CRS profiles were seen across all 3 dosing regimens.

54321Lee Grade

Coded using MedDRA V27.0. *CRS grade per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195. † Representing 1 patient at each grade in C3+. CX, Cycle X; CRS, 
cytokine release syndrome; DX, Day X; MedDRA, Medical Dictionary for Regulatory Activities; QW, weekly; Q2W, every two weeks; TRAE, treatment-related adverse event.

Q2W dosing schedule is associated with lower rates of musculoskeletal events
• Musculoskeletal inflammatory TRAEs, primarily myalgia, arthralgia, and muscle weakness, were reported by 81 patients 

(76.4%); 37.7% were grade 3. Overall, rates were lowest in the 1.5 mg Q2W cohort (69.4% vs 74.3% in 0.75 mg QW and 
85.7% in 1.5 mg QW) and grade 2/3 events were less common after Q2W dosing was implemented (Cycle 2+ Q2W vs QW).

• Discontinuation rate due to musculoskeletal events was low due to improvement/resolution with dose reductions/temporary 
dosing holds. 

• Detailed treatment guidance for TRAEs (including indications for dose hold/reduction, steroids and/or tocilizumab) has been 
incorporated into the protocol, which is expected to further improve the musculoskeletal AE profile. 

Coded using MedDRA V27.0. CTCAE v5. AE, adverse event; CX, Cycle X; CTCAE, Common Terminology Criteria for Adverse Events; QW, weekly; Q2W, every two weeks; 
TRAE, treatment-related adverse event. Musculoskeletal events included myalgia, muscle weakness, myofascitis, myositis, arthralgia, soft tissue swelling, genital 
edema/swelling, scrotal swelling, orbital swelling, periorbital edema/swelling.

Clinical outcomes: PSA responses are deep 
Figure 5: Waterfall Plot of Maximum PSA Reduction

Changes shown here reflect maximum PSA reduction at a single assessment; PSA50 and PSA90 rates reported elsewhere in this poster required a second consecutive 
confirmatory PSA assessment. Median (range) duration of follow-up was 7.8 (0.3, 11.8) months for 0.75 mg QW, 5.9 (0.3, 11.1) months for 1.5 mg QW, and 6.5 (0.7, 11.6) 
months for 1.5 mg Q2W. Data are from enrolled patients (PSA N = 95, RECIST v1.1 N = 69) who received ≥1 dose of study drug, had measurable PSA/baseline disease, and 
had the opportunity for ≥8 weeks of follow-up. PSA, prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from 
baseline; QW, weekly; Q2W, every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.
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Part 1: AMG 509 Dose Expansion (N = 95)

1.5 mg Q2W
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PSA50 threshold

PSA90 threshold

Radiographic and biochemical responses are rapid; while data are immature, durability is 
encouraging
Figure 6: Swimmer’s Plot for Patients Receiving 1.5 mg Q2W Xaluritamig

Median (range) duration of follow-up for patients receiving 1.5 mg Q2W was 6.5 (0.7, 11.6) months. Data are from enrolled patients (N = 36) who received ≥1 dose of study 
drug, had measurable PSA/baseline disease, and had the opportunity for ≥8 weeks of follow-up. PD, progressive disease; PSA, prostate-specific antigen; PSA50, PSA decline 
of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from baseline; Q2W, every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.
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Xaluritamig efficacy summary
Table 3: Comparison of Efficacy Outcomes Among the 0.75 mg QW, 1.5 mg QW, and 1.5 mg Q2W Regimens

*Patients with PSA90 responses wee also captured in the PSA50 response group. †A total of 31 patients (29% of total) had liver metastases at baseline. Median (range) duration 
of follow-up was 7.8 (0.3, 11.8) months for 0.75 mg QW, 5.9 (0.3, 11.1) months for 1.5 mg QW, and 6.5 (0.7, 11.6) months for 1.5 mg Q2W. Summary of confirmed PSA 
response and objective response per RECIST 1.1 both by investigator assessment. PSA50 and PSA90 rates included those with a second consecutive confirmatory PSA 
assessment. ORR, overall response rate; PSA, Prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA decline of 90%-100% from baseline; 
QW, weekly; Q2W; every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumors.

0.75 mg QW 1.5 mg QW 1.5 mg Q2W Dose Expansion 
Total

Prostate-specific antigen (PSA) evaluable N = 33 N = 30 N = 32 N = 95
PSA50 response confirmed, n (%) 12 (36.4) 18 (60.0) 17 (53.1) 47 (49.5)
PSA90 response confirmed, n (%) 7 (21.2) 9 (30.0) 11 (34.4) 27 (28.4)

RECIST evaluable N = 27 N = 21 N = 21 N = 69
Confirmed response (partial or complete response), n (%) 4 (14.8) 4 (19.0) 6 (28.6) 14 (20.3)

Confirmed complete response, n (%) 0 (0.0) 0 (0.0) 1 (4.8) 1 (1.4)
Confirmed partial response, n (%) 4 (14.8) 4 (19.0) 5 (23.8) 13 (18.8)
Stable disease, n (%) 10 (37.0) 14 (66.7) 10 (47.6) 34 (49.3)
Progressive disease, n (%) 12 (44.4) 1 (4.8) 4 (19.0) 17 (24.6)
Not evaluable, n (%) 1 (3.7) 2 (9.5) 1 (4.8) 4 (5.8)

• Efficacy includes PSA50 response up to 60%, PSA90* up to 34%, and ORR up to 29%, in keeping with response rates seen 
in the exploratory phase high-dose cohorts (0.75-2.0 mg) of PSA50 59%, PSA90 36%, and ORR 41%.3 

• In the dose expansion, in patients with liver metastases† evaluable for PSA response (n = 28), findings include PSA50 36%, 
PSA90 11%; of RECIST evaluable (n = 30), ORR was 13%.

Xaluritamig duration of response
Table 4: Duration of Response Among the 0.75 mg QW, 1.5 mg QW, and 1.5 mg Q2W Regimens

• Median (range) treatment duration was 14 (1–50) weeks; 29 (26%) completed ≥6 months of treatment.

0.75 mg QW 1.5 mg QW 1.5 mg Q2W Dose Expansion 
Total

Duration of follow-up, median (range), months 7.8 (0.3, 11.8) 5.9 (0.3, 11.1) 6.5 (0.7, 11.6) 6.3 (0.3, 11.8)
PSA50 responders N = 12 N = 18 N = 17 N = 47

Duration of PSA50 response, n (%)
≥3 months 5 (41.7) 8 (44.4) 10 (58.8) 23 (48.9)
≥6 months 2 (16.7) 1 (5.6) 1 (5.9) 4 (8.5)

Radiographic Progression-Free Survival (PFS) evaluable N = 35 N = 35 N = 36 N = 106
PFS, median (range), months  8.3 (0.0+, 11.1) 5.6 (0.0+, 8.3) 7.8 (0.0+, 10.3+) 7.8 (0.0+, 11.1)
Kaplan-Meier estimate, %

3 months 61.0 92.2 73.6 74.8
6 months 52.3 43.8 56.3 52.3

RECIST responders N = 4 N = 4 N = 6 N = 14
Duration of objective response, n (%)

≥3 months 2 (50) 3 (75) 5 (83.3) 10 (71.4)
≥6 months 2 (50) 1 (25) 3 (50) 6 (42.9)

STUDY LIMITATIONS
• The dosing regimens evaluated in this randomized dose expansion were not powered to demonstrate definitive differences 

in safety and efficacy; thus, the assessment of differences in these signals is based on emerging trends.
• Durability of response and other time to event endpoints are not fully mature, as median (range) follow-up was 6.3 (0.3, 

11.8) months, and endpoints may evolve with longer follow-up. 
• Racial diversity was limited, with enrollment being 70.8% Caucasian, 21.7% Asian, and 4.7% African American. 

Contact information for questions: William.Kelly@jefferson.edu, todonohu@amgen.com

*CRS grade per Lee DW, Gardner R, Porter DL, et al. Blood 2014;124:188-195 CRS, cytokine release syndrome; mCRPC, Metastatic Castration-Resistant Prostate 
Cancer; MOA, mechanism of action; ORR, overall response rate; PSA, Prostate-specific antigen; PSA50, PSA decline of 50%-100% from baseline; PSA90, PSA 
decline of 90%-100% from baseline; QW, weekly; Q2W, every 2 weeks. 
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• Xaluritamig is a novel bispecific XmAb® T-cell 
engager* targeting STEAP1-expressing cells such as 
in prostate cancer.1,2

• The monotherapy dose exploration results 
demonstrated encouraging efficacy and a 
manageable safety profile in patients with metastatic 
castration-resistant prostate cancer (mCRPC).3

• Here, using a data cutoff of April 30, 2024, we 
present initial results from a randomized dose 
expansion study comparing three regimens to further 
evaluate the efficacy and safety of xaluritamig and to 
identify the optimal regimen for future studies.

Figure 4: Musculoskeletal Inflammatory AEs
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Bispecific T-Cell Engagers in Prostate Cancer
Pasotuxizumab1 JNJ-638980812 AMG 1603 LAVA-12074 Xaluritamig5 Tarlatamab6

Patient Population

mCRPC with prior 
progression on ≥ 1 taxane 

and abiraterone and/or 
enzalutamide

mCRPC with prior 
progression on taxane or 

ARPI

mCRPC with prior 
progression on 1 to 2 

taxane-based regimens and 
ARPI

Treatment refractory 
mCRPC 

mCRPC with prior 
progression on ARPI and 1 

– 2 taxane regimens

Metastatic de novo or 
treatment-emergent 

NEPC with prior 
progression on ≥ 1 

platinum CT or ARPI

Study Design Phase 1 
Dose escalation

Phase 1 
Dose escalation + dose 

expansion

Phase 1 
Dose escalation + dose 

expansion

Phase 1/2a
Dose escalation + dose 

expansion

Phase 1 
Dose escalation

Phase 1b
Dose expansion

Tumor Antigen Target PSMA PSMA PSMA PSMA STEAP-1 DLL3

Primary Endpoint Safety, MTD Safety, anti-tumor 
response Safety, MTD, RP2D Safety, RP2D Safety, MTD, RP2D Safety

No. of Patients 47 39 133 20 97 40
Visceral Metastases, n 

(%) - - 22 (16.5) - 51 (53) -

Median number of prior 
lines of therapy, n 

(range)
- - - 4 (3 – 10) 4 (1 – 9) 3 (2 – 4)

Prior Taxane, n (%) - 30 (76.9) 128 (96.2) - 82 (85) -
Prior ARPI, n (%) - 38 (97.4) 132 (99.2) - 96 (99) -

PSA50 Responses, n 
(%) 12 of 39 (30.7) 2 of 26 (7.7) 42 of 133 (31.6) - 43 of 87 (49) -

ORR, n (%) 0 of 18 (0) 0 of 23 (0) 7 of 59 (10.6) 0 16 of 67 (24) 4 of 38 (10.5) in all pts, 4 
of 18 (22.2) in DLL3+ pts

Median rPFS, months 
(95% CI)

- - 3.8 (3.5 – 4.9) - - 2.1 for all pts, 3.7 for 
DLL3+ pts

Antidrug antibodies, n 
(%)

30 of 31 (96.7%) in SC 
cohort

0 of 16 (0) in IV cohort

17 of 27 (63%) in SC 
cohort

2 of 12 (16.7%) in IV 
cohort

30 of 81 (37%) in dose 
escalation

29 of 53 (55%) in dose 
expansion

- 49 of 90 (54%) -

CRS, any G – G ≥ 3 (%) 6 – 2.1 66.7 – 0 97.7 – 20.3 ~ 10 - 0 72 – 2 75 – 2.5
Fatigue, any G – G ≥ 3 

(%)
34 – 2.1 41 – 0 53.2 – 23.4% of dose 

escalation cohort (n = 77) ~ 45 - 0 45 – 11 -

211 Hummel H et al., Immunotherapy, 2020; 2 Lim E et al., CGUC, 2023; 3 Dorff T et al., CCR, 2024; 4 Mehra N et al., ASCO 2023; 5 Kelly W et al., Cancer Discovery, 2023; 6 Aggarwal R et al., ASCO 2024



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.Presented by: Neeraj Agarwal, MD (       @neerajaiims)

Trispecific T-Cell Engagers

• The third binding domain can be used for1:
• Dual targeting of tumor-associated 

antigens
• Dual targeting of T-cell receptors
• Fusion to human serum albumin

• Extends half-life, allowing for 
more even drug concentration 
and less frequent dosing2

1 Tapia-Galisteo A et al., Journal of Hematology & Oncology, 2023
2 Abdallah AO et al., Blood, 2022
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Trispecific T-Cell Engagers in Prostate Cancer
HPN4241 HPN3282

Patient Population
mCRPC with receipt of > 2 prior systemic 

therapies
Prior CT allowed but not required

Relapsed/refractory, metastatic NEPC, 
small cell lung cancer (SCLC), and other 
NEC associated with DLL3 expression

Study Design Phase 1/2a
Dose escalation + dose expansion

Phase 1/2
Dose escalation

Tumor Antigen Target PSMA DLL3

Primary Endpoint Safety, tolerability and determination of 
MTD/RP2D

Safety, MTD, recommended dose for 
expansion, pharmacokinetics

No. of Patients 89 97
Visceral Metastases, n (%) - -

Median number of prior lines of therapy, 
n (range) 5 (1 – 12) 3 (1 – 7)

Prior Chemotherapy, n (%) 65 (73) -
Prior ARPI, n (%) 87 (98) -

PSA50 Responses, n (%) 4 of 74 (5) -
ORR, n (%) - 17 (41)

CRS, any G – G ≥ 3 (%) 69 - 4 63 - 3
Fatigue, any G – G ≥ 3 (%) 45 - 3 37 - 2
Anemia, any G – G ≥ 3 (%) 31 - 11 -

24

1 De Bono J et al., ASCO 2021; 2 Beltran H et al., ASCO GU 2024
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Antibody Drug Conjugates

TAMARACK: Randomized Phase 2 Trial of the B7-H3–Targeting Antibody Drug Conjugate (ADC) Vobramitamab Duocarmazine (Vobra Duo)
in Metastatic Castration-Resistant Prostate Cancer (mCRPC) 
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• Vobra duo (MGC018) is an investigational B7 homolog 3 (B7-H3; CD276)–targeting ADC with a duocarmycin-based DNA-alkylating 
payload (Figure 1)

• B7-H3 is highly expressed in multiple solid tumors, including primary and metastatic mCRPC,1,2 with limited expression in normal 
tissue1,3

INTRODUCTION

Figure 1. B7-H3–Directed ADC Vobra Duo With Duocarmycin-Based Linker Payload4
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CONCLUSIONS
• Vobra duo yields antitumor activity in mCRPC as demonstrated by ORR, PSA response rate, and 6-month rPFS rate
• Treatment with 2.7 mg/kg Q4W yielded a higher ORR than 2.0 mg/kg Q4W; with PSA responses similar between the 

two arms
• Six-month landmark rPFS rates for 2.7 mg/kg Q4W and 2.0 mg/kg Q4W are comparable
• Events of neutropenia, anemia, thrombocytopenia, pleural effusion, and PPE syndrome improved with reduction of 

the starting dose and dosing frequency
• Adverse events associated with prolonged exposure to vobra duo, including edema, pleural effusions, and pericardial 

effusions, the latter two of which were less frequent with a 2.0 mg/kg starting dose, could possibly be mitigated by a 
longer dosing interval (eg, every 6 weeks) or by use of a loading dose strategy

• As of the data cutoff date, median rPFS is considered immature and subject to potential change, given that only 35.9% 
of participants have had rPFS events. Maturation of rPFS is awaited

• Phase 1 testing of vobra duo (CP-MGC018-01/NCT03729596) demonstrated acceptable short-term safety at doses up to 4.0 mg/kg 
IV every 3 weeks (Q3W) in study participants with solid tumors5

• In the interim analysis of an expansion cohort of study participants with mCRPC who received vobra duo at 3.0 mg/kg Q3W on 
study CP-MGC018-01, adverse events (AE) resulted in discontinuation, dose reduction, or interruption of drug in 10%, 30%, and 
55% of study participants, respectively, and the median number of doses received was 3.5 (range, 1.0-8.0)6 

• The TAMARACK study was designed to test the hypothesis that lowering the starting dose of vobra duo while increasing the dosing 
interval may improve tolerability (by delaying onset, incidence, and severity of AEs), extend treatment duration (by reducing the 
need for dose modifications), and maintain or enhance the efficacy of vobra duo in study participants with mCRPC

POSTER OBJECTIVES
• We present interim results of TAMARACK, an ongoing, randomized, open-label, global phase 2 trial (NCT05551117, CP-MGC018-03) 

assessing efficacy, safety, and tolerability of 2 dose levels of vobra duo (2.0 mg/kg and 2.7 mg/kg intravenously [IV] every 4 weeks 
[Q4W]) in study participants with mCRPC previously treated with 1 prior androgen receptor axis-targeted therapy (ARAT) 

• Additionally, we present select, updated, final results from the mCRPC expansion cohort of the phase 1 study of vobra duo 
(NCT03729596, CP-MGC018-01)

• TAMARACK data are as of a cutoff date of July 9, 2024; data are from an ongoing study and are subject to change
• CP-MGC018-01 data are as of the final cutoff date of August 3, 2023

METHODS
CP-MGC018-01 (Phase 1) Study Design
• The phase 1 study CP-MGC018-01 enrolled men with mCRPC who had progressed after 1 prior line of chemotherapy for metastatic 

disease and no more than 2 prior lines of antihormonal therapy 
• Study participants were required to have a prostate-specific antigen (PSA) ≥2 ng/mL and documented progressive disease (PD) per 

Prostate Cancer Working Group 2 (PCWG2) criteria
• Study participants received vobra duo at a dose of 3.0 mg/kg Q3W until PD per Response Evaluation Criteria in Solid Tumors 

(RECIST) v1.1, AEs requiring discontinuation, physician decision, withdrawal of consent, or maximum allowed treatment duration 
(26 cycles or 2 years) was reached

• Tumor response and radiographic progression-free survival (rPFS) were assessed every 9 weeks by the investigator using RECIST 
v1.1 criteria and PCWG2 criteria, respectively. PSA was assessed Q3W using PCWG2 criteria

• For additional methods regarding the phase 1 study CP-MGC018-01, please refer to previous related publications5,6

TAMARACK (Phase 2) Study Design7

• TAMARACK is a randomized, open-label, global, phase 2 dose-selection8 study assessing the efficacy, safety, and tolerability of 
vobra duo at 2 dose levels (2.0 mg/kg and 2.7 mg/kg IV Q4W) in study participants with mCRPC (Figure 2)

RESULTS
TAMARACK Study Participants 
• Between June 9, 2023 and November 17, 2023, 181 study participants were enrolled and randomized to either vobra duo at 2.0 

mg/kg Q4W (n=91) or 2.7 mg/kg Q4W (n=90; Figure 3)

TAMARACK Baseline Characteristics 
• Enrolled study participants had a median age of 70 years (range, 35-89) and 88 study participants (48.6%) had an ECOG PS of 1 or 2 

(Table 1)
• Thirty (16.6%) study participants had visceral disease at baseline, with liver or lung disease in 25 (13.8%) study participants, 81 

(44.8%) had measurable disease at baseline, and 97 (53.6%) had received prior taxane (Table 1) 

Parameter
Vobra duo 

2.0 mg/kg Q4W
N=91

Vobra duo
2.7 mg/kg Q4W 

N=90

Median (range) age, years 71 (46-89) 69 (35-86)

ECOG PS, n (%)

0 42 (46.2) 51 (56.7)

1 48 (52.7) 37 (41.1)

2 1 (1.1) 2 (2.2)

Disease status at first diagnosis, n (%)

Local resectable 28 (30.8) 37 (41.1)

Locally advanced unresectable 12 (13.2) 9 (10.0)

Metastatic 51 (56.0) 44 (48.9)

Type of disease progression at study entry, n (%)

Radiographic progression of measurable disease 43 (47.3) 31 (34.4)

Radiographic progression of bone disease (in >2 new bone lesions) 33 (36.3) 41 (45.6)

PSA progression only 24 (26.4) 25 (27.8)

PSA progression with any other type of progression 39 (42.9) 32 (35.6)

Study participants with visceral disease, n (%) 15 (16.5) 15 (16.7)

Study participants with prior taxane, n (%) 48 (52.7) 49 (54.4)

Study participants with prior PARP, n (%) 6 (6.6) 8 (8.9)

Number of prior ARAT, n (%)

1 82 (90.1) 84 (93.3)

>1 9 (9.9) 6 (6.7)

Type of prior ARAT, n (%)

Abiraterone 46 (50.5) 48 (53.3)

Enzalutamide 37 (40.7) 34 (37.8)

Apalutamide 12 (13.2) 11 (12.2)

Darolutamide 5 (5.5) 3 (3.3)

Sites of disease at baseline, n (%)

Lymph node only 5 (5.5) 8 (8.9)

Bone only 31 (34.1) 38 (42.2)

Bone with lymph node 25 (27.5) 18 (20.0)

Liver 7 (7.7) 5 (5.6)

Lung 6 (6.6) 7 (7.8)

Other 17 (18.7) 14 (15.6)

Baseline PSA

n 89 85

Mean (standard deviation), ng/mL 180.5 (542.60) 182.6 (433.06)

Median (range), ng/mL 26.4 (0.8-3447.0) 24.7 (0.2-2778.0)

PSA ≥2 ng/mL, n (%) 83 (91.2) 74 (82.2)

Table 1. TAMARACK Demographics and Baseline Characteristics (ITT Population, N=181)a

aAll randomized study participants, including the study participants not treated. 
PARP, poly (ADP-ribose) polymerase.

IgG1, immunoglobulin G1; mAb, monoclonal antibody.

aExcludes 3 study participants not dosed with vobra duo who were originally assigned to a control arm on an earlier version of the protocol. These 
study participants are excluded from all analyses in this presentation.
bPSA-evaluable population includes study participants who received at least 1 dose of study treatment, had a baseline PSA ≥2 ng/mL, and ≥1 
postbaseline PSA measurement.
cAll study participants who received ≥1 dose of vobra duo, with baseline and postbaseline target lesion measurements (by RECIST v1.1).
ITT, intent-to-treat.

TAMARACK
vobra duo 2.0 mg/kg 

Q4W

TAMARACK
vobra duo 2.7 mg/kg 

Q4W

CP-MGC018-01
vobra duo 3.0 mg/kg 

Q3W
Treated with any study treatment, n 90 86 41
Treatment discontinued, n (%) 67 (74.4) 70 (81.4) 41 (100)

Adverse event 22 (24.4) 31 (36.0) 15 (36.6)
Death 2 (2.2) 2 (2.3) 0
Physician decision 5 (5.6) 2 (2.3) 0
Progressive disease 28 (31.1) 28 (32.6) 24 (58.5)
Subject decision/withdrew consent 10 (11.1) 7 (8.1) 2 (4.9)

Treatment ongoing, n (%) 23 (25.6) 16 (18.6) 0
Mean (standard deviation) number of doses 6.1 (2.35) 5.5 (2.39) 5.0 (2.98)
Median (range) number of doses 6 (1-11) 6 (1-12) 4.0 (1.0-15.0)
Median (range), duration study treatment, months 6.4 (1.0-11.1) 6.7 (1.0-12.9) 4.2 (2.1-15.0)
Median (range) dose intensity,a % 92.6 (64.2-106.1) 81.7 (40.5-104.3) 66.4 (26.7-102.9)

Table 2. Treatment Exposure and Reason for Treatment Discontinuation in TAMARACK and CP-MGC018-01 
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Figure 2. TAMARACK Study Schema (NCT05551117)

ADA, antidrug antibody; DOR, duration of response; nAb, neutralizing antibody; ORR, objective response rate; PK, pharmacokinetics; R, randomized; 
SSE, symptomatic skeletal event; US, United States.

• The study population included men with mCRPC previously treated with 1 prior ARAT (abiraterone, enzalutamide, or apalutamide) 
for prostate cancer in either the metastatic or nonmetastatic, castration-sensitive or castration-resistant setting

• Study participants were to receive vobra duo until PD per Prostate Cancer Working Group 3 (PCWG3), AEs requiring 
discontinuation, physician decision, withdrawal of consent, or maximum allowed treatment duration (26 cycles or 2 years) was 
reached. On July 23, 2024, after the data cutoff date for this presentation, vobra duo was discontinued in all remaining study 
participants on treatment (n=32) after review of the totality of data, including efficacy and emerging AEs associated with 
prolonged exposure and considering potential risk/benefit to participants. Most (n=27) of these remaining study participants had 
already received 8+ cycles of vobra duo. All study participants continue to be monitored for AEs, PD, and survival

• The primary endpoint was rPFS rate at 6 months as assessed by investigators using PCWG3 criteria
• Key secondary endpoints included: safety, proportion of patients with ≥50% decrease in PSA (PSA50 response), ORR, and DOR

TAMARACK Key Eligibility Criteria
• Adult study participants with histologically confirmed adenocarcinoma of the prostate with metastatic and castration-resistant 

disease
• Study participants with ≥1 metastatic lesion present on magnetic resonance imaging, computed tomography, or bone scan 

obtained ≤28 days before initiation of study treatment
• Tumor progression at study entry documented by PSA or imaging per PCWG3 criteria
• Received 1 prior ARAT and up to 1 prior docetaxel-containing regimen for metastatic or nonmetastatic, castration-sensitive or 

castration resistant prostate cancer. A second ARAT regimen or a second taxane regimen of <60 days used as bridging to lutetium 
Lu 177 vipivotide tetraxetan was permitted, but other prior chemotherapy for prostate cancer was not allowed except in the 11 
study participants who enrolled under Protocol Amendment 1

• Having received >3 total prior lines of therapy for mCRPC was not allowed
• Eastern Cooperative Oncology Group performance status (ECOG PS) of ≤2 and acceptable laboratory values

TAMARACK Efficacy Assessment
• Tumor response was evaluated by investigators approximately every 8 weeks for the first 24 weeks and every 12 weeks after that 

until PD, death, initiation of another anticancer therapy, withdrawal of consent, lost to follow-up, or end of study, whichever 
occurred first

• PSA was assessed at baseline and Q4W while on study treatment. During the follow-up period, PSA was assessed approximately 
every 12 weeks for up to 6 months from last dose of vobra duo until PD, death, initiation of another anticancer therapy, 
withdrawal of consent, lost to follow-up, or end of study, whichever occurred first

Disposition and Exposure
• At data cutoff (July 9, 2024), 176 of the 181 enrolled study participants on the TAMARACK study received vobra duo at either 

2.0 mg/kg Q4W (n=90) or 2.7 mg/kg Q4W (n=86; Table 2) 
• On the earlier CP-MGC018-01 study, 41 study participants with mCRPC enrolled in the expansion cohort received vobra duo at 

3.0 mg/kg Q3W (Table 2)

Figure 3. TAMARACK Study Participants Flow

Figure 5. TAMARACK Best % Change From Baseline in PSA (PSA Response-Evaluable Population, N=153)a 

aAll study participants who received ≥1 dose of vobra duo, with a baseline PSA ≥2 ng/mL and ≥1 postbaseline PSA measurement. 

• In the TAMARACK study, among PSA response-evaluable study participants:
o Confirmed PSA50 response was 45.1% (37/82) and any PSA50 response was 50.0% (41/82) in the 2.0 mg/kg arm 

(Figure 5A, Table 3)
o Confirmed PSA50 response was 39.4% (28/71) and any PSA50 response was 52.1% (37/71) in the 2.7 mg/kg arm (Figure 5B, Table 3)

• In CP-MGC018-01, all study participants in the expansion cohort were PSA-evaluable. Among these study participants, the 
confirmed PSA50 response rate was 43.9% (18/41) and any PSA50 response was 63.4% (26/41)

• PSA responses do not appear to correlate with baseline B7-H3 expression based on archival tissue samples of mixed age

Outcomes by Prior Taxane Use in TAMARACK
• Confirmed ORR was 26.7% (12/45) in participants who did not receive prior taxane and 17.5% (11/63) in those who received prior 

taxane, regardless of dose
• Confirmed PSA50 response rate was 47.6% (30/63) in participants who did not receive prior taxane and 38.9% (35/90) in those who 

received prior taxane, regardless of dose
• The 6-month rPFS rate ranged from 66% to 82% in participants who did not receive prior taxane and ranged from 60% to 73% in 

those who received prior taxane
• Rates of treatment-related AEs (all grades and grade ≥3) were 97.3% and 50.7%, respectively, in participants who did not receive 

prior taxane and, 97.0% and 48.5%, respectively, in participants who received prior taxane; rates of treatment-related SAEs were 
28.0% in participants who did not receive prior taxane and 25.7% in participants who received prior taxane

• Rates of discontinuation, dose reductions, and dose interruptions due to TEAEs were 34.7%, 62.7%, and 70.7%, respectively, in 
participants who did not receive prior taxane and 29.7%, 44.6%, and 43.6%, respectively in participants who received prior taxane

• The rate of pleural and pericardial effusions was 34.7% (26/75) and 18.7% (14/75), respectively, in participants who did not receive 
prior taxane; rates of pleural and pericardial effusions were 37.6% (38/101) and 12.9% (13/101), respectively, in those who 
received prior taxane

• Fewer TEAEs of pleural effusion, pericardial effusion, and PPE syndrome occurred in the 2.0 mg/kg arm versus the 2.7 mg/kg arm, 
and generally most of these AEs were of grade 1/2 (Figure 8)

• TEAEs of pleural effusion, pericardial effusion, and PPE syndrome occurred in 36.4%, 15.3%, and 23.3%, respectively, of the 
participants on TAMARACK and 48.8%, 17.1%, and 46.3%, respectively, of the participants on the earlier phase 1 study despite the 
longer median duration of study treatment on TAMARACK (Figure 8 and Table 2)

Figure 8. Select TEAEs by Grade and Dose in TAMARACK (Safety Population, N=176) and in CP-MGC018-01 
(Safety Population, N=41)  

Vobra duo 2.0 mg/kg Q4W Vobra duo 2.7 mg/kg Q4W

RECIST response-evaluable population with baseline 
measurable diseasea N=45 N=32

Best overall response (confirmed), n (%)

CR 0 1 (3.1)

PR 9 (20.0) 12 (37.5)

SD 30 (66.7) 15 (46.9)

PD 5 (11.1) 2 (6.3)

NE 1 (2.2) 2 (6.3)

Confirmed ORR (CR + PR), n (%) 9 (20.0) 13 (40.6)

Confirmed + unconfirmed ORR, n (%) 12 (26.7) 15 (46.9)

Median (range) DOR of confirmed RECIST responders, 
months [n]

4.9
(1.94-6.47)

[9]

NE
(1.54-9.46)

[13]

PSA response-evaluable populationb N=82 N=71

PSA50 response (confirmed), n (%) 37 (45.1) 28 (39.4)

PSA50 response (confirmed + unconfirmed), n (%) 41 (50.0) 37 (52.1)

Median (range) DOR of confirmed PSA50 responders, 
months [n]

NE
(0.95-9.23)

[37]

NE
(0.95-9.49)

[28]

Table 3. TAMARACK Tumor and PSA Responses

• In the TAMARACK study, the protocol-specified primary endpoint, landmark 6-month rPFS rate, in the ITT population was 69% 
(95% CI, 57-79) for the 2.0 mg/kg arm and 70% (95% CI, 58-79) for the 2.7 mg/kg arm (Figure 6). Although immature, with only 65 
(35.9%) rPFS events as of the data cutoff date, median rPFS is currently 8.5 months (95% CI, 7.2-11.2) on the 2.0 mg/kg arm and 
7.5 months (95% CI, 7.2-10.6) on the 2.7 mg/kg arm

• In CP-MGC018-01, median rPFS on the mCRPC expansion cohort was 5.5 months (95% CI, 2.9-8.3)

Safety
• An overall summary of treatment-emergent AEs (TEAE) on the TAMARACK and the CP-MGC018-01 studies is presented in Table 4

AEs, n (%)
Vobra duo 

2.0 mg/kg Q4W
N=90

Vobra duo 
2.7 mg/kg Q4W

N=86

CP-MGC018-01
3.0 mg/kg Q3W

N=41

Any TEAE 89 (98.9) 86 (100) 41 (100)

Treatment-related AEsa 87 (96.7) 84 (97.7) 41 (100)

Any grade ≥3 TEAE 59 (65.6) 54 (62.8) 33 (80.5)

Grade ≥3 treatment-related AEa 42 (46.7) 45 (52.3) 32 (78.0)

Any SAE 34 (37.8) 38 (44.2) 23 (56.1)

Treatment-related SAEsa 23 (25.6) 24 (27.9) 19 (46.3)

Fatal treatment-related AEs 5 (5.6) 3 (3.5) 2 (4.9)

TEAEs resulting in vobra duo discontinuation 23 (25.6) 33 (38.4) 15 (36.6)

TEAEs resulting in vobra duo dose reductions 45 (50.0) 47 (54.7) 28 (68.3)

TEAEs resulting in vobra duo interruption 46 (51.1) 51 (59.3) 28 (68.3)

Table 4. Overall Summary of TEAEs on TAMARACK and CP-MGC018-01

aIncludes events with causality assessments of “possible,” “probable,” or “definite,” per investigator. 
SAE, serious adverse event. 

• In TAMARACK, the most common (occurring in ≥20% of study participants on the 2.0 mg/kg vobra duo or the 2.7 mg/kg vobra duo 
arm, respectively) all-grade TEAEs were asthenia (51.1% vs 59.3%), edema peripheral (36.7% vs 37.2%), decreased appetite (35.6% 
vs 39.5%), nausea (35.6% vs 30.2%), pleural effusion (28.9% vs 44.2%), diarrhea (27.8% vs 23.3%), fatigue (26.7% vs 23.3%), 
constipation (24.4% vs 23.3%), anemia (23.3% vs 23.3%), palmar-plantar erythrodysesthesia (PPE) syndrome (18.9% vs 27.9%), 
neutropenia (18.9% vs 25.6%), and stomatitis (13.3% vs 26.7%; Figure 7)

• Fatal treatment-related AEs on TAMARACK were pneumonitis (n=3), cardiac failure, stress cardiomyopathy, ventricular fibrillation, 
pleural effusion, and gastrointestinal hemorrhage (n=1 each). Fatal treatment-related AEs on CP-MGC018-01 were cardiac arrest 
and disseminated intravascular coagulation (n=1 each).

Randomized 1:1
N=181a

Assessed for eligibility
N=249

• Randomized, N=91
o Treated, N=90
o Not treated, N=1

– Withdrew consent, N=1

• Randomized, N=90
o Treated, N=86
o Not treated, N=4

– Withdrew consent, N=4

• ITT, N=91
• Safety, N=90
• PSA evaluable, N=82b

• RECIST evaluable with measurablec 
disease at baseline, N=45

• ITT, N=90
• Safety, N=86
• PSA evaluable, N=71b

• RECIST evaluable with measurablec 
disease at baseline, N=32

• On treatment, N=23
• Discontinued treatment, N =67

o In follow-up, N =38
o Completed follow-up, N=10
o Death, N=14
o Lost to follow-up, N=1
o Withdrew consent, N=4

• On treatment, N=16
• Discontinued treatment, N=70

o In follow-up, N=40
o Completed follow-up, N=10
o Death, N=11
o Lost to follow-up, N=1
o Withdrew consent, N=8
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^ Off-chart % change >100%
*Treatment ongoing

^ Off-chart % change >100%
*Treatment ongoing

PSA-evaluable study 
participants, N=82

Confirmed ≥50% PSA reduction 37/82 (45.1%)
Any ≥50% PSA reduction
(confirmed + unconfirmed) 41/82 (50.0%)

Archival biopsy B7-H3 membrane H-score category 0 >0-100 >100-200 >200-300 Unknown

PSA-evaluable study 
participants, N=71

Confirmed ≥50% PSA reduction 28/71 (39.4%)
Any ≥50% PSA reduction
(confirmed + unconfirmed) 37/71 (52.1%)

Key eligibility criteria
• mCRPC
• One prior ARAT
• Up to 1 prior docetaxel-

containing regimen
• ≤3 prior lines of therapy 

for mCRPC
R

1:1

Primary 
endpoint: 

rPFS

Key secondary 
endpoints:

AEs, PSA outcomes, 
ORR, DOR, SSEs, PK, 

ADA, nAb

Study participants enrolled: N=91

Study participants enrolled: N=90
Stratification factors
• Visceral disease (yes vs no)
• Prior taxane (yes vs no)
• Region (US/Canada vs 

other)

Experimental Arm B
vobra duo 

2.7 mg/kg Q4W

Experimental Arm A
vobra duo 

2.0 mg/kg Q4W

aAll study participants who received ≥1 dose of vobra duo, with baseline and postbaseline target lesion measurements (by RECIST v1.1). 
cCR, confirmed complete response; CR, complete response; cPR, confirmed partial response; PR, partial response.
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Study participants with 
measurable disease at 

baseline, N=32
Confirmed ORR (cCR + cPR) 13/32 (40.6%)
Unconfirmed ORR (CR + PR) 15/32 (46.9%)
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Archival biopsy B7-H3 membrane H-score category 0 >0-100 >100-200 >200-300 Unknown

2 of the 32 study participants with measurable disease at 
baseline did not have any postbaseline tumor assessment.

*Treatment ongoing

Figure 6. TAMARACK rPFS per Investigator by PCWG3 (ITT Population, N=181)
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Events, n (%) 30 (33.0) 35 (38.9)
rPFS at 6 months 
(95% CI), % 69 (57-79) 70 (58-79)

+ CENSORED

aTotal dose intensity is calculated as total dose administered / total planned dose × 100. Total planned dose = assigned dose at randomization * 
baseline weight * [(last dose date – first dose date) / 28 + 1] rounded to the nearest whole number.

aAll study participants who received ≥1 dose of vobra duo, with baseline and postbaseline target lesion measurements (by RECIST v1.1).
bAll study participants who received ≥1 dose of vobra duo, with a baseline PSA ≥2 ng/mL and ≥1 postbaseline PSA measurement. 
NE, not evaluable; SD, stable disease.

5. Jang S, et al. J Clin Oncol. 2021;39(15 suppl):2631.
6. Shenderov E, et al. Ann Oncol. 2021;32(suppl 5):S657-S659 (Abstract 

620P).
7. de Bono JS, et al. Ann Oncol. 2023;34(suppl 2):S998 (Abstract 1842TiP).
8. Simon R, et al. Cancer Treat Rep. 1985;69(12):1375-1381.

TAMARACK CP-MGC018-01
2.0 mg/kg Q4W 

median number of doses: 6
2.7 mg/kg Q4W

median number of doses: 6
3.0 mg/kg Q3W

median number of doses: 4
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aIncludes 1 treatment-related pleural effusion event reported to be grade 3 but with a fatal outcome; site query to correct the discrepancy is pending.
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Efficacy
• In the TAMARACK study, among RECIST response-evaluable study participants with measurable disease at baseline: 

o Confirmed ORR was 20.0% (9/45) and unconfirmed ORR was 26.7% (12/45) in the 2.0 mg/kg arm (Figure 4A, Table 3)
o Confirmed ORR was 40.6% (13/32) and unconfirmed ORR was 46.9% (15/32) in the 2.7 mg/kg arm (Figure 4B, Table 3)

• In CP-MGC018-01 (3.0 mg/kg), among RECIST response-evaluable study participants with measurable disease at baseline, 
confirmed ORR was 8.3% (2/24) and unconfirmed ORR was 25.0% (6/24)  

• Tumor responses do not appear to correlate with baseline B7-H3 expression based on archival tissue samples of mixed age

Figure 4. TAMARACK Best % Change in Target Lesions From Baseline per Investigator (RECIST Response-
Evaluable Population With Measurable Disease, N=77)a
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Figure 7. TEAEs Reported in ≥10% of Study Participants in Either Arm of TAMARACK (Safety Population, N=176)

Asthenia –
Pleural effusiona –

Decreased appetite –
Edema peripheral –

Nausea –
PPE syndrome –

Stomatitis –
Neutropenia –

Fatigue –
Diarrhea –
Anemia –

Constipation –
Dyspnea –

Conjunctivitis –
Headache –

Pericardial effusion –
Pyrexia –

Cough –
Thrombocytopenia –

Back pain –
Insomnia –

Dysgeusia –
Abdominal pain –

Dry eye –
Lymphopenia –

Infusion-related reaction –
Platelet count decreased –

Weight decreased –
Dry skin –

Atrial fibrillation –
Rash –

Arthralgia –
Vomiting –

Vobra Duo 2.0 mg/kg Q4W Vobra Duo 2.7 mg/kg Q4W

% of study participants with TEAEs

51.1% 59.3%
28.9% 44.2%

35.6% 39.5%
36.7% 37.2%
35.6% 30.2%

18.9% 27.9%
13.3% 26.7%

18.9% 25.6%
26.7% 23.3%

27.8% 23.3%
23.3% 23.3%

24.4% 23.3%
10.0% 19.8%

12.2% 19.8%
13.3% 17.4%
13.3% 17.4%
13.3% 15.1%

7.8% 15.1%
6.7% 15.1%

10.0% 14.0%
3.3% 11.6%

11.1% 11.6%
4.4% 11.6%

12.2% 10.5%
4.4% 10.5%
4.4% 10.5%

8.9% 10.5%
11.1% 9.3%

18.9% 9.3%
10.0% 8.1%
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13.3% 8.1%
15.6% 5.8%
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1 of the 45 study participants with measurable disease at 
baseline did not have any postbaseline tumor assessment.

aIncludes 1 treatment-related pleural effusion event reported to be grade 3 but with a fatal outcome; site query to correct the discrepancy is pending.
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• Vobra duo (MGC018) is an investigational B7 homolog 3 (B7-H3; CD276)–targeting ADC with a duocarmycin-based DNA-alkylating 
payload (Figure 1)

• B7-H3 is highly expressed in multiple solid tumors, including primary and metastatic mCRPC,1,2 with limited expression in normal 
tissue1,3

INTRODUCTION

Figure 1. B7-H3–Directed ADC Vobra Duo With Duocarmycin-Based Linker Payload4
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CONCLUSIONS
• Vobra duo yields antitumor activity in mCRPC as demonstrated by ORR, PSA response rate, and 6-month rPFS rate
• Treatment with 2.7 mg/kg Q4W yielded a higher ORR than 2.0 mg/kg Q4W; with PSA responses similar between the 

two arms
• Six-month landmark rPFS rates for 2.7 mg/kg Q4W and 2.0 mg/kg Q4W are comparable
• Events of neutropenia, anemia, thrombocytopenia, pleural effusion, and PPE syndrome improved with reduction of 

the starting dose and dosing frequency
• Adverse events associated with prolonged exposure to vobra duo, including edema, pleural effusions, and pericardial 

effusions, the latter two of which were less frequent with a 2.0 mg/kg starting dose, could possibly be mitigated by a 
longer dosing interval (eg, every 6 weeks) or by use of a loading dose strategy

• As of the data cutoff date, median rPFS is considered immature and subject to potential change, given that only 35.9% 
of participants have had rPFS events. Maturation of rPFS is awaited

• Phase 1 testing of vobra duo (CP-MGC018-01/NCT03729596) demonstrated acceptable short-term safety at doses up to 4.0 mg/kg 
IV every 3 weeks (Q3W) in study participants with solid tumors5

• In the interim analysis of an expansion cohort of study participants with mCRPC who received vobra duo at 3.0 mg/kg Q3W on 
study CP-MGC018-01, adverse events (AE) resulted in discontinuation, dose reduction, or interruption of drug in 10%, 30%, and 
55% of study participants, respectively, and the median number of doses received was 3.5 (range, 1.0-8.0)6 

• The TAMARACK study was designed to test the hypothesis that lowering the starting dose of vobra duo while increasing the dosing 
interval may improve tolerability (by delaying onset, incidence, and severity of AEs), extend treatment duration (by reducing the 
need for dose modifications), and maintain or enhance the efficacy of vobra duo in study participants with mCRPC

POSTER OBJECTIVES
• We present interim results of TAMARACK, an ongoing, randomized, open-label, global phase 2 trial (NCT05551117, CP-MGC018-03) 

assessing efficacy, safety, and tolerability of 2 dose levels of vobra duo (2.0 mg/kg and 2.7 mg/kg intravenously [IV] every 4 weeks 
[Q4W]) in study participants with mCRPC previously treated with 1 prior androgen receptor axis-targeted therapy (ARAT) 

• Additionally, we present select, updated, final results from the mCRPC expansion cohort of the phase 1 study of vobra duo 
(NCT03729596, CP-MGC018-01)

• TAMARACK data are as of a cutoff date of July 9, 2024; data are from an ongoing study and are subject to change
• CP-MGC018-01 data are as of the final cutoff date of August 3, 2023

METHODS
CP-MGC018-01 (Phase 1) Study Design
• The phase 1 study CP-MGC018-01 enrolled men with mCRPC who had progressed after 1 prior line of chemotherapy for metastatic 

disease and no more than 2 prior lines of antihormonal therapy 
• Study participants were required to have a prostate-specific antigen (PSA) ≥2 ng/mL and documented progressive disease (PD) per 

Prostate Cancer Working Group 2 (PCWG2) criteria
• Study participants received vobra duo at a dose of 3.0 mg/kg Q3W until PD per Response Evaluation Criteria in Solid Tumors 

(RECIST) v1.1, AEs requiring discontinuation, physician decision, withdrawal of consent, or maximum allowed treatment duration 
(26 cycles or 2 years) was reached

• Tumor response and radiographic progression-free survival (rPFS) were assessed every 9 weeks by the investigator using RECIST 
v1.1 criteria and PCWG2 criteria, respectively. PSA was assessed Q3W using PCWG2 criteria

• For additional methods regarding the phase 1 study CP-MGC018-01, please refer to previous related publications5,6

TAMARACK (Phase 2) Study Design7

• TAMARACK is a randomized, open-label, global, phase 2 dose-selection8 study assessing the efficacy, safety, and tolerability of 
vobra duo at 2 dose levels (2.0 mg/kg and 2.7 mg/kg IV Q4W) in study participants with mCRPC (Figure 2)

RESULTS
TAMARACK Study Participants 
• Between June 9, 2023 and November 17, 2023, 181 study participants were enrolled and randomized to either vobra duo at 2.0 

mg/kg Q4W (n=91) or 2.7 mg/kg Q4W (n=90; Figure 3)

TAMARACK Baseline Characteristics 
• Enrolled study participants had a median age of 70 years (range, 35-89) and 88 study participants (48.6%) had an ECOG PS of 1 or 2 

(Table 1)
• Thirty (16.6%) study participants had visceral disease at baseline, with liver or lung disease in 25 (13.8%) study participants, 81 

(44.8%) had measurable disease at baseline, and 97 (53.6%) had received prior taxane (Table 1) 

Parameter
Vobra duo 

2.0 mg/kg Q4W
N=91

Vobra duo
2.7 mg/kg Q4W 

N=90

Median (range) age, years 71 (46-89) 69 (35-86)

ECOG PS, n (%)

0 42 (46.2) 51 (56.7)

1 48 (52.7) 37 (41.1)

2 1 (1.1) 2 (2.2)

Disease status at first diagnosis, n (%)

Local resectable 28 (30.8) 37 (41.1)

Locally advanced unresectable 12 (13.2) 9 (10.0)

Metastatic 51 (56.0) 44 (48.9)

Type of disease progression at study entry, n (%)

Radiographic progression of measurable disease 43 (47.3) 31 (34.4)

Radiographic progression of bone disease (in >2 new bone lesions) 33 (36.3) 41 (45.6)

PSA progression only 24 (26.4) 25 (27.8)

PSA progression with any other type of progression 39 (42.9) 32 (35.6)

Study participants with visceral disease, n (%) 15 (16.5) 15 (16.7)

Study participants with prior taxane, n (%) 48 (52.7) 49 (54.4)

Study participants with prior PARP, n (%) 6 (6.6) 8 (8.9)

Number of prior ARAT, n (%)

1 82 (90.1) 84 (93.3)

>1 9 (9.9) 6 (6.7)

Type of prior ARAT, n (%)

Abiraterone 46 (50.5) 48 (53.3)

Enzalutamide 37 (40.7) 34 (37.8)

Apalutamide 12 (13.2) 11 (12.2)

Darolutamide 5 (5.5) 3 (3.3)

Sites of disease at baseline, n (%)

Lymph node only 5 (5.5) 8 (8.9)

Bone only 31 (34.1) 38 (42.2)

Bone with lymph node 25 (27.5) 18 (20.0)

Liver 7 (7.7) 5 (5.6)

Lung 6 (6.6) 7 (7.8)

Other 17 (18.7) 14 (15.6)

Baseline PSA

n 89 85

Mean (standard deviation), ng/mL 180.5 (542.60) 182.6 (433.06)

Median (range), ng/mL 26.4 (0.8-3447.0) 24.7 (0.2-2778.0)

PSA ≥2 ng/mL, n (%) 83 (91.2) 74 (82.2)

Table 1. TAMARACK Demographics and Baseline Characteristics (ITT Population, N=181)a

aAll randomized study participants, including the study participants not treated. 
PARP, poly (ADP-ribose) polymerase.

IgG1, immunoglobulin G1; mAb, monoclonal antibody.

aExcludes 3 study participants not dosed with vobra duo who were originally assigned to a control arm on an earlier version of the protocol. These 
study participants are excluded from all analyses in this presentation.
bPSA-evaluable population includes study participants who received at least 1 dose of study treatment, had a baseline PSA ≥2 ng/mL, and ≥1 
postbaseline PSA measurement.
cAll study participants who received ≥1 dose of vobra duo, with baseline and postbaseline target lesion measurements (by RECIST v1.1).
ITT, intent-to-treat.

TAMARACK
vobra duo 2.0 mg/kg 

Q4W

TAMARACK
vobra duo 2.7 mg/kg 

Q4W

CP-MGC018-01
vobra duo 3.0 mg/kg 

Q3W
Treated with any study treatment, n 90 86 41
Treatment discontinued, n (%) 67 (74.4) 70 (81.4) 41 (100)

Adverse event 22 (24.4) 31 (36.0) 15 (36.6)
Death 2 (2.2) 2 (2.3) 0
Physician decision 5 (5.6) 2 (2.3) 0
Progressive disease 28 (31.1) 28 (32.6) 24 (58.5)
Subject decision/withdrew consent 10 (11.1) 7 (8.1) 2 (4.9)

Treatment ongoing, n (%) 23 (25.6) 16 (18.6) 0
Mean (standard deviation) number of doses 6.1 (2.35) 5.5 (2.39) 5.0 (2.98)
Median (range) number of doses 6 (1-11) 6 (1-12) 4.0 (1.0-15.0)
Median (range), duration study treatment, months 6.4 (1.0-11.1) 6.7 (1.0-12.9) 4.2 (2.1-15.0)
Median (range) dose intensity,a % 92.6 (64.2-106.1) 81.7 (40.5-104.3) 66.4 (26.7-102.9)

Table 2. Treatment Exposure and Reason for Treatment Discontinuation in TAMARACK and CP-MGC018-01 
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Figure 2. TAMARACK Study Schema (NCT05551117)

ADA, antidrug antibody; DOR, duration of response; nAb, neutralizing antibody; ORR, objective response rate; PK, pharmacokinetics; R, randomized; 
SSE, symptomatic skeletal event; US, United States.

• The study population included men with mCRPC previously treated with 1 prior ARAT (abiraterone, enzalutamide, or apalutamide) 
for prostate cancer in either the metastatic or nonmetastatic, castration-sensitive or castration-resistant setting

• Study participants were to receive vobra duo until PD per Prostate Cancer Working Group 3 (PCWG3), AEs requiring 
discontinuation, physician decision, withdrawal of consent, or maximum allowed treatment duration (26 cycles or 2 years) was 
reached. On July 23, 2024, after the data cutoff date for this presentation, vobra duo was discontinued in all remaining study 
participants on treatment (n=32) after review of the totality of data, including efficacy and emerging AEs associated with 
prolonged exposure and considering potential risk/benefit to participants. Most (n=27) of these remaining study participants had 
already received 8+ cycles of vobra duo. All study participants continue to be monitored for AEs, PD, and survival

• The primary endpoint was rPFS rate at 6 months as assessed by investigators using PCWG3 criteria
• Key secondary endpoints included: safety, proportion of patients with ≥50% decrease in PSA (PSA50 response), ORR, and DOR

TAMARACK Key Eligibility Criteria
• Adult study participants with histologically confirmed adenocarcinoma of the prostate with metastatic and castration-resistant 

disease
• Study participants with ≥1 metastatic lesion present on magnetic resonance imaging, computed tomography, or bone scan 

obtained ≤28 days before initiation of study treatment
• Tumor progression at study entry documented by PSA or imaging per PCWG3 criteria
• Received 1 prior ARAT and up to 1 prior docetaxel-containing regimen for metastatic or nonmetastatic, castration-sensitive or 

castration resistant prostate cancer. A second ARAT regimen or a second taxane regimen of <60 days used as bridging to lutetium 
Lu 177 vipivotide tetraxetan was permitted, but other prior chemotherapy for prostate cancer was not allowed except in the 11 
study participants who enrolled under Protocol Amendment 1

• Having received >3 total prior lines of therapy for mCRPC was not allowed
• Eastern Cooperative Oncology Group performance status (ECOG PS) of ≤2 and acceptable laboratory values

TAMARACK Efficacy Assessment
• Tumor response was evaluated by investigators approximately every 8 weeks for the first 24 weeks and every 12 weeks after that 

until PD, death, initiation of another anticancer therapy, withdrawal of consent, lost to follow-up, or end of study, whichever 
occurred first

• PSA was assessed at baseline and Q4W while on study treatment. During the follow-up period, PSA was assessed approximately 
every 12 weeks for up to 6 months from last dose of vobra duo until PD, death, initiation of another anticancer therapy, 
withdrawal of consent, lost to follow-up, or end of study, whichever occurred first

Disposition and Exposure
• At data cutoff (July 9, 2024), 176 of the 181 enrolled study participants on the TAMARACK study received vobra duo at either 

2.0 mg/kg Q4W (n=90) or 2.7 mg/kg Q4W (n=86; Table 2) 
• On the earlier CP-MGC018-01 study, 41 study participants with mCRPC enrolled in the expansion cohort received vobra duo at 

3.0 mg/kg Q3W (Table 2)

Figure 3. TAMARACK Study Participants Flow

Figure 5. TAMARACK Best % Change From Baseline in PSA (PSA Response-Evaluable Population, N=153)a 

aAll study participants who received ≥1 dose of vobra duo, with a baseline PSA ≥2 ng/mL and ≥1 postbaseline PSA measurement. 

• In the TAMARACK study, among PSA response-evaluable study participants:
o Confirmed PSA50 response was 45.1% (37/82) and any PSA50 response was 50.0% (41/82) in the 2.0 mg/kg arm 

(Figure 5A, Table 3)
o Confirmed PSA50 response was 39.4% (28/71) and any PSA50 response was 52.1% (37/71) in the 2.7 mg/kg arm (Figure 5B, Table 3)

• In CP-MGC018-01, all study participants in the expansion cohort were PSA-evaluable. Among these study participants, the 
confirmed PSA50 response rate was 43.9% (18/41) and any PSA50 response was 63.4% (26/41)

• PSA responses do not appear to correlate with baseline B7-H3 expression based on archival tissue samples of mixed age

Outcomes by Prior Taxane Use in TAMARACK
• Confirmed ORR was 26.7% (12/45) in participants who did not receive prior taxane and 17.5% (11/63) in those who received prior 

taxane, regardless of dose
• Confirmed PSA50 response rate was 47.6% (30/63) in participants who did not receive prior taxane and 38.9% (35/90) in those who 

received prior taxane, regardless of dose
• The 6-month rPFS rate ranged from 66% to 82% in participants who did not receive prior taxane and ranged from 60% to 73% in 

those who received prior taxane
• Rates of treatment-related AEs (all grades and grade ≥3) were 97.3% and 50.7%, respectively, in participants who did not receive 

prior taxane and, 97.0% and 48.5%, respectively, in participants who received prior taxane; rates of treatment-related SAEs were 
28.0% in participants who did not receive prior taxane and 25.7% in participants who received prior taxane

• Rates of discontinuation, dose reductions, and dose interruptions due to TEAEs were 34.7%, 62.7%, and 70.7%, respectively, in 
participants who did not receive prior taxane and 29.7%, 44.6%, and 43.6%, respectively in participants who received prior taxane

• The rate of pleural and pericardial effusions was 34.7% (26/75) and 18.7% (14/75), respectively, in participants who did not receive 
prior taxane; rates of pleural and pericardial effusions were 37.6% (38/101) and 12.9% (13/101), respectively, in those who 
received prior taxane

• Fewer TEAEs of pleural effusion, pericardial effusion, and PPE syndrome occurred in the 2.0 mg/kg arm versus the 2.7 mg/kg arm, 
and generally most of these AEs were of grade 1/2 (Figure 8)

• TEAEs of pleural effusion, pericardial effusion, and PPE syndrome occurred in 36.4%, 15.3%, and 23.3%, respectively, of the 
participants on TAMARACK and 48.8%, 17.1%, and 46.3%, respectively, of the participants on the earlier phase 1 study despite the 
longer median duration of study treatment on TAMARACK (Figure 8 and Table 2)

Figure 8. Select TEAEs by Grade and Dose in TAMARACK (Safety Population, N=176) and in CP-MGC018-01 
(Safety Population, N=41)  

Vobra duo 2.0 mg/kg Q4W Vobra duo 2.7 mg/kg Q4W

RECIST response-evaluable population with baseline 
measurable diseasea N=45 N=32

Best overall response (confirmed), n (%)

CR 0 1 (3.1)

PR 9 (20.0) 12 (37.5)

SD 30 (66.7) 15 (46.9)

PD 5 (11.1) 2 (6.3)

NE 1 (2.2) 2 (6.3)

Confirmed ORR (CR + PR), n (%) 9 (20.0) 13 (40.6)

Confirmed + unconfirmed ORR, n (%) 12 (26.7) 15 (46.9)

Median (range) DOR of confirmed RECIST responders, 
months [n]

4.9
(1.94-6.47)

[9]

NE
(1.54-9.46)

[13]

PSA response-evaluable populationb N=82 N=71

PSA50 response (confirmed), n (%) 37 (45.1) 28 (39.4)

PSA50 response (confirmed + unconfirmed), n (%) 41 (50.0) 37 (52.1)

Median (range) DOR of confirmed PSA50 responders, 
months [n]

NE
(0.95-9.23)

[37]

NE
(0.95-9.49)

[28]

Table 3. TAMARACK Tumor and PSA Responses

• In the TAMARACK study, the protocol-specified primary endpoint, landmark 6-month rPFS rate, in the ITT population was 69% 
(95% CI, 57-79) for the 2.0 mg/kg arm and 70% (95% CI, 58-79) for the 2.7 mg/kg arm (Figure 6). Although immature, with only 65 
(35.9%) rPFS events as of the data cutoff date, median rPFS is currently 8.5 months (95% CI, 7.2-11.2) on the 2.0 mg/kg arm and 
7.5 months (95% CI, 7.2-10.6) on the 2.7 mg/kg arm

• In CP-MGC018-01, median rPFS on the mCRPC expansion cohort was 5.5 months (95% CI, 2.9-8.3)

Safety
• An overall summary of treatment-emergent AEs (TEAE) on the TAMARACK and the CP-MGC018-01 studies is presented in Table 4

AEs, n (%)
Vobra duo 

2.0 mg/kg Q4W
N=90

Vobra duo 
2.7 mg/kg Q4W

N=86

CP-MGC018-01
3.0 mg/kg Q3W

N=41

Any TEAE 89 (98.9) 86 (100) 41 (100)

Treatment-related AEsa 87 (96.7) 84 (97.7) 41 (100)

Any grade ≥3 TEAE 59 (65.6) 54 (62.8) 33 (80.5)

Grade ≥3 treatment-related AEa 42 (46.7) 45 (52.3) 32 (78.0)

Any SAE 34 (37.8) 38 (44.2) 23 (56.1)

Treatment-related SAEsa 23 (25.6) 24 (27.9) 19 (46.3)

Fatal treatment-related AEs 5 (5.6) 3 (3.5) 2 (4.9)

TEAEs resulting in vobra duo discontinuation 23 (25.6) 33 (38.4) 15 (36.6)

TEAEs resulting in vobra duo dose reductions 45 (50.0) 47 (54.7) 28 (68.3)

TEAEs resulting in vobra duo interruption 46 (51.1) 51 (59.3) 28 (68.3)

Table 4. Overall Summary of TEAEs on TAMARACK and CP-MGC018-01

aIncludes events with causality assessments of “possible,” “probable,” or “definite,” per investigator. 
SAE, serious adverse event. 

• In TAMARACK, the most common (occurring in ≥20% of study participants on the 2.0 mg/kg vobra duo or the 2.7 mg/kg vobra duo 
arm, respectively) all-grade TEAEs were asthenia (51.1% vs 59.3%), edema peripheral (36.7% vs 37.2%), decreased appetite (35.6% 
vs 39.5%), nausea (35.6% vs 30.2%), pleural effusion (28.9% vs 44.2%), diarrhea (27.8% vs 23.3%), fatigue (26.7% vs 23.3%), 
constipation (24.4% vs 23.3%), anemia (23.3% vs 23.3%), palmar-plantar erythrodysesthesia (PPE) syndrome (18.9% vs 27.9%), 
neutropenia (18.9% vs 25.6%), and stomatitis (13.3% vs 26.7%; Figure 7)

• Fatal treatment-related AEs on TAMARACK were pneumonitis (n=3), cardiac failure, stress cardiomyopathy, ventricular fibrillation, 
pleural effusion, and gastrointestinal hemorrhage (n=1 each). Fatal treatment-related AEs on CP-MGC018-01 were cardiac arrest 
and disseminated intravascular coagulation (n=1 each).

Randomized 1:1
N=181a

Assessed for eligibility
N=249

• Randomized, N=91
o Treated, N=90
o Not treated, N=1

– Withdrew consent, N=1

• Randomized, N=90
o Treated, N=86
o Not treated, N=4

– Withdrew consent, N=4

• ITT, N=91
• Safety, N=90
• PSA evaluable, N=82b

• RECIST evaluable with measurablec 
disease at baseline, N=45

• ITT, N=90
• Safety, N=86
• PSA evaluable, N=71b

• RECIST evaluable with measurablec 
disease at baseline, N=32

• On treatment, N=23
• Discontinued treatment, N =67

o In follow-up, N =38
o Completed follow-up, N=10
o Death, N=14
o Lost to follow-up, N=1
o Withdrew consent, N=4

• On treatment, N=16
• Discontinued treatment, N=70

o In follow-up, N=40
o Completed follow-up, N=10
o Death, N=11
o Lost to follow-up, N=1
o Withdrew consent, N=8

Vobra duo 2.0 mg/kg Q4W Vobra duo 2.7 mg/kg Q4W
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(A) Vobra Duo 2.0 mg/kg Q4W

(B) Vobra Duo 2.7 mg/kg Q4W

^ Off-chart % change >100%
*Treatment ongoing

^ Off-chart % change >100%
*Treatment ongoing

PSA-evaluable study 
participants, N=82

Confirmed ≥50% PSA reduction 37/82 (45.1%)
Any ≥50% PSA reduction
(confirmed + unconfirmed) 41/82 (50.0%)

Archival biopsy B7-H3 membrane H-score category 0 >0-100 >100-200 >200-300 Unknown

PSA-evaluable study 
participants, N=71

Confirmed ≥50% PSA reduction 28/71 (39.4%)
Any ≥50% PSA reduction
(confirmed + unconfirmed) 37/71 (52.1%)

Key eligibility criteria
• mCRPC
• One prior ARAT
• Up to 1 prior docetaxel-

containing regimen
• ≤3 prior lines of therapy 

for mCRPC
R

1:1

Primary 
endpoint: 

rPFS

Key secondary 
endpoints:

AEs, PSA outcomes, 
ORR, DOR, SSEs, PK, 

ADA, nAb

Study participants enrolled: N=91

Study participants enrolled: N=90
Stratification factors
• Visceral disease (yes vs no)
• Prior taxane (yes vs no)
• Region (US/Canada vs 

other)

Experimental Arm B
vobra duo 

2.7 mg/kg Q4W

Experimental Arm A
vobra duo 

2.0 mg/kg Q4W

aAll study participants who received ≥1 dose of vobra duo, with baseline and postbaseline target lesion measurements (by RECIST v1.1). 
cCR, confirmed complete response; CR, complete response; cPR, confirmed partial response; PR, partial response.
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(B) Vobra Duo 2.7 mg/kg Q4W
Study participants with 
measurable disease at 

baseline, N=32
Confirmed ORR (cCR + cPR) 13/32 (40.6%)
Unconfirmed ORR (CR + PR) 15/32 (46.9%)
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Archival biopsy B7-H3 membrane H-score category 0 >0-100 >100-200 >200-300 Unknown

2 of the 32 study participants with measurable disease at 
baseline did not have any postbaseline tumor assessment.

*Treatment ongoing

Figure 6. TAMARACK rPFS per Investigator by PCWG3 (ITT Population, N=181)
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Vobra duo 2.0 mg/kg 
Q4W, N=91

Vobra duo 2.7 mg/kg 
Q4W, N=90

Events, n (%) 30 (33.0) 35 (38.9)
rPFS at 6 months 
(95% CI), % 69 (57-79) 70 (58-79)

+ CENSORED

aTotal dose intensity is calculated as total dose administered / total planned dose × 100. Total planned dose = assigned dose at randomization * 
baseline weight * [(last dose date – first dose date) / 28 + 1] rounded to the nearest whole number.

aAll study participants who received ≥1 dose of vobra duo, with baseline and postbaseline target lesion measurements (by RECIST v1.1).
bAll study participants who received ≥1 dose of vobra duo, with a baseline PSA ≥2 ng/mL and ≥1 postbaseline PSA measurement. 
NE, not evaluable; SD, stable disease.

5. Jang S, et al. J Clin Oncol. 2021;39(15 suppl):2631.
6. Shenderov E, et al. Ann Oncol. 2021;32(suppl 5):S657-S659 (Abstract 

620P).
7. de Bono JS, et al. Ann Oncol. 2023;34(suppl 2):S998 (Abstract 1842TiP).
8. Simon R, et al. Cancer Treat Rep. 1985;69(12):1375-1381.

TAMARACK CP-MGC018-01
2.0 mg/kg Q4W 

median number of doses: 6
2.7 mg/kg Q4W

median number of doses: 6
3.0 mg/kg Q3W

median number of doses: 4
Pleural 
effusion

Pericardial 
effusion

PPE 
syndrome

Pleural 
effusiona

Pericardial 
effusion

PPE 
syndrome

Pleural 
effusion

Pericardial 
effusion

PPE 
syndrome

aIncludes 1 treatment-related pleural effusion event reported to be grade 3 but with a fatal outcome; site query to correct the discrepancy is pending.

Copies of this poster obtained through QR 
(Quick Response) and/or text key codes are for 
personal use only and may not be reproduced 

without written permission of the authors.

Efficacy
• In the TAMARACK study, among RECIST response-evaluable study participants with measurable disease at baseline: 

o Confirmed ORR was 20.0% (9/45) and unconfirmed ORR was 26.7% (12/45) in the 2.0 mg/kg arm (Figure 4A, Table 3)
o Confirmed ORR was 40.6% (13/32) and unconfirmed ORR was 46.9% (15/32) in the 2.7 mg/kg arm (Figure 4B, Table 3)

• In CP-MGC018-01 (3.0 mg/kg), among RECIST response-evaluable study participants with measurable disease at baseline, 
confirmed ORR was 8.3% (2/24) and unconfirmed ORR was 25.0% (6/24)  

• Tumor responses do not appear to correlate with baseline B7-H3 expression based on archival tissue samples of mixed age

Figure 4. TAMARACK Best % Change in Target Lesions From Baseline per Investigator (RECIST Response-
Evaluable Population With Measurable Disease, N=77)a
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(A) Vobra Duo 2.0 mg/kg Q4W
Study participants with 
measurable disease at 

baseline, N=45
Confirmed ORR (cCR + cPR) 9/45 (20.0%)
Unconfirmed ORR (CR + PR) 12/45 (26.7%)
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^ Off-chart % change >100%
*Treatment ongoing

Archival biopsy B7-H3 membrane H-score category 0 >0-100 >100-200 >200-300 Unknown

Figure 7. TEAEs Reported in ≥10% of Study Participants in Either Arm of TAMARACK (Safety Population, N=176)

Asthenia –
Pleural effusiona –

Decreased appetite –
Edema peripheral –

Nausea –
PPE syndrome –

Stomatitis –
Neutropenia –

Fatigue –
Diarrhea –
Anemia –

Constipation –
Dyspnea –

Conjunctivitis –
Headache –

Pericardial effusion –
Pyrexia –

Cough –
Thrombocytopenia –

Back pain –
Insomnia –

Dysgeusia –
Abdominal pain –

Dry eye –
Lymphopenia –

Infusion-related reaction –
Platelet count decreased –

Weight decreased –
Dry skin –

Atrial fibrillation –
Rash –

Arthralgia –
Vomiting –

Vobra Duo 2.0 mg/kg Q4W Vobra Duo 2.7 mg/kg Q4W

% of study participants with TEAEs

51.1% 59.3%
28.9% 44.2%

35.6% 39.5%
36.7% 37.2%
35.6% 30.2%

18.9% 27.9%
13.3% 26.7%

18.9% 25.6%
26.7% 23.3%

27.8% 23.3%
23.3% 23.3%

24.4% 23.3%
10.0% 19.8%

12.2% 19.8%
13.3% 17.4%
13.3% 17.4%
13.3% 15.1%

7.8% 15.1%
6.7% 15.1%

10.0% 14.0%
3.3% 11.6%

11.1% 11.6%
4.4% 11.6%

12.2% 10.5%
4.4% 10.5%
4.4% 10.5%

8.9% 10.5%
11.1% 9.3%

18.9% 9.3%
10.0% 8.1%
10.0% 8.1%

13.3% 8.1%
15.6% 5.8%

Grade 4
Grade 3
Grade 2
Grade 1

Grade 5
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1 of the 45 study participants with measurable disease at 
baseline did not have any postbaseline tumor assessment.

aIncludes 1 treatment-related pleural effusion event reported to be grade 3 but with a fatal outcome; site query to correct the discrepancy is pending.
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Take Home Messages
• Pca treatment is moving towards 

personalization
– AR mut, HRD, MMR & NE

• New targets are comming:
– RLT (PSMA, KLK2...)
– T-Cell Engagers (STEAP1, PSMA, PSCA, KLK2..)
– Antibody drug conjugates (B7H3, KLK2...)



¡Thank You!

egbillalabeitia@salud.Madrid.org


