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Article info Abstract
Article history_' Background: : Detection of androgen receptor (AR) splice variant-7 (AR-V7) messenger RNA (mRNA) in
Accepted AngLlSt 27 2019 circulating tumor cells (CTCs) is associated with a suboptimal response to abiraterone and enzalutamide in

metastatic castration-resistant prostate cancer (mCRPC). Galeterone inhibits CYP17 and AR, and induces AR
protein degradation. We hypothesized that galeterone would be clinically superior to enzalutamide in AR-

Associate Editor: T Morgan V7-positive (AR-V7+) mCRPC.
Objective: : To screen and characterize AR-V7+ mCRPC, and evaluate galeterone compared with enzaluta-
mide.

Keywords: Design, setting, and participants: : This was a multicenter randomized phase 3 trial; enzalutamide-,
abiraterone-, and chemotherapy-naive mCRPC patients had AR-V7 prescreening using a CTC-based mRNA

Castration-resistant prostate assay
cancer Intervention: : AR-V7+ patients were randomized (1:1) to open-label galeterone or enzalutamide; planned
: sample size was 148.

Anqugen receptor spllce Outcome measurements and statistical analysis: : The primary endpoint was radiographic progression-free

variant-7 survival (rPFS). Baseline AR-V7 status was correlated with patient characteristics.

Galeterone Results and limitations: : Overall, 953 men were prescreened for AR-V7; 323 (34%) had detectable CTCs, and
73/323 had AR-V7 mRNA. The AR-V7+ prevalence was 8% (73/953; 95% confidence interval [CI] 6-10%). AR-V7
was associated with indicators of advanced and high-volume disease at baseline, including higher prostate-
specific antigen (PSA) level (p < 0.001), more bone metastases (p < 0.001), docetaxel for hormone-sensitive
disease (p < 0.001), prior first-generation androgen deprivation therapy (p < 0.001), and shorter time from
diagnosis to enrollment (p < 0.001). Of 73 eligible patients, 38 were randomized to galeterone (n = 19) or
enzalutamide (n = 19); 35 dropped out before randomization. Owing to high censorship for the rPFS events,
the data monitoring committee recommended early closure based on interim evidence that the primary
endpoint would not be met. The PSA50 values were 2/16 (13%) and 8/19 (42%) for galeterone and
enzalutamide respectively (proportion difference = —0.278, 95% CI —0.490 to 0.097).

Conclusions: : The prevalence of CTC mRNA AR-V7 in first-line mCRPC was 8% (95% CI 6-10%). AR-V7+ was
associated with the characteristics of aggressive and advanced disease. These men had rapid disease
progression. Development of galeterone will not be pursued.
Patient summary: : Of men with metastatic castration-resistant prostate cancer, 8% had the androgen
receptor splice variant-7 (AR-V7) blood biomarker. The AR-V7+ patients had features of aggressive disease.
Thirty-eight men were treated with either galeterone or enzalutamide; the trial was stopped early prior to
determining efficacy because too many patients transitioned off the trial due to advancing cancer before
having required radiographs.
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1. Introduction

Lethal prostate cancer evolves from hormone-sensitive to
metastatic castration-resistant prostate cancer (mCRPC)
[1]. The androgen receptor (AR) is central to tumor growth,
and androgen deprivation therapy (ADT) is the primary
therapy [2]. The AR pathway remains a driver of tumor
growth in most mCRPC patients and thus remains a valid
therapeutic target. Tumor addiction to AR together with
selective pressure from ADT leads to AR pathway alterations
including AR gene amplification, overexpression, mutation,
splice variants, and increases in adrenal and intratumoral
androgens [3]. Each of these alterations is a possible
therapeutic target, and the challenge remains designing and
aligning therapy to match tumor vulnerabilities.

Second-generation ADT is currently in use for both
hormone-sensitive prostate cancer and mCRPC [4]. Abir-
aterone acetate (hereafter abiraterone) is a potent inhibitor
of cytochrome P450 (CYP)17A1 that suppresses extragona-
dal androgen synthesis; enzalutamide is a next-generation
AR antagonist. Abiraterone and enzalutamide have im-
proved survival in mCRPC patients [5-8]. In the preche-
motherapy setting, approximately 70-80% of patients
respond favorably to abiraterone; however, the response
rate and duration of response is much lower in second line
[9-11]. An AR-directed therapy effective in the context of
primary or secondary resistance to abiraterone/enzaluta-
mide would greatly benefit patients.

Constitutive activation of AR from AR variants with
ligand-binding domain truncation is implicated in AR-
targeted therapy resistance [12]. The AR isoform encoded by
splice variant 7 (AR-V7) lacks the ligand-binding domain;
yet, it is constitutively active. AR-V7 can be detected in
circulating tumor cells (CTCs) in some cases of mCRPC [13]
by quantitative reverse-transcriptase polymerase chain
reaction (RT-PCR). Detection of AR-V7 in CTCs (distin-
guished from tumor detection) has been associated with
resistance to enzalutamide and abiraterone in mCRPC
[13]. An expanded analysis confirmed that AR-V7 detection
was prognostic of poor outcomes [14,15]. Patients with
AR-V7 can respond to taxanes [16,17] or theoretically to
AR-directed therapy not dependent on AR ligand-binding
domain; further analysis is needed to understand the role of
AR-V7 in mCRPC.

Galeterone has been reported to inhibit AR signaling
through multiple mechanisms: CYP17 inhibition, competi-
tive antagonism of AR, and induction of AR and AR-V7
protein degradation [18]. In phase 1/2 trials, galeterone was
tolerable at 2550 mg/d and resulted in reduction in serum
androgens and prostate-specific antigen (PSA), as would be
expected from CYP17 inhibition even in AR-V7-positive
(henceforth AR-V7+) patients [19]. The Androgen Receptor
Modulation Optimized for Response—Splice Variant (AR-
MOR3-SV) program, an open-label, multicenter, phase
3 trial designed to test the hypothesis that galeterone is
superior to enzalutamide in CTC AR-V7+ mCRPC, included
large-scale screening for CTC-transcript AR-V7 and code-
velopment of the AR-V7 assay as a companion diagnostic
with galeterone.

2. Patients and methods
2.1. Study population

Informed consent was obtained for AR-V7 prescreening;
study consent was subsequently obtained for AR-V7+
patients. Participants had biopsy-confirmed prostatic
adenocarcinoma, maintained primary castration, and had
asymptomatic or mildly symptomatic progressive mCRPC
according to the Prostate Cancer Working Group 2 (PCWG2)
[20]. They were Eastern Cooperative Oncology Group
(ECOG) <1 and naive to abiraterone, enzalutamide,
chemotherapy, and investigational agents; docetaxel for
hormone-sensitive cancer was allowed. Eligible AR-V7+
patients were randomized (1:1, nonblinded) to daily oral
galeterone (2550 mg) or enzalutamide (160 mg). Patients
continued study therapy until confirmed radiological
progression per Response Evaluation Criteria in Solid
Tumors (RECIST 1.1), PCWG2 unequivocal clinical progres-
sion, or consent withdrawal. All aspects of the clinical trial
and AR-V7 prescreening were funded by Tokai Pharmaceu-
ticals.

2.2. AR-V7 assay

The CTC-based AR-V7 clinical trial assay utilized modifica-
tion of the methods reported by Antonarakis et al [13]. The
ARMOR3-SV program included the codevelopment of an
AR-V7 assay as a companion diagnostic.

2.3. Efficacy assessments

The primary objective was to compare radiographic
progression between arms, based on assessments by
central, blinded, and independent radiologists. Computer
tomography (CT) scans and bone scans were performed
every 8 wk. Determinations of response or progression were
made by two independent radiologists. Radiographic
progression-free survival (rPFS) was measured from ran-
domization and based on the occurrence of one of the
following: radiographic progression (PCWG2) [20] for bone
disease and/or RECIST 1.1 for soft tissue/visceral disease, or
death from any cause. Secondary endpoints included time
on treatment, PSA50 (>50% decrease within the first 8 wk)
or PSA30 response (PCWG2), time to ECOG deterioration by
>1 point, best overall soft tissue response (RECIST 1.1), time
to initiation of next prostate cancer therapy, and galeterone
pharmacokinetics (PK).

24. Safety assessments

The frequency and intensity of adverse events, and changes
in hematologic and chemistry parameters were recorded
and compared in cohorts.

2.5. Statistical analysis

Eligibility for randomization required patients to be CTC
positive and AR-V7+; AR-V7 status could be ascertained
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only in CTC-positive patients. The relationship between
baseline characteristics and CTCs (regardless of AR-V7
status), and AR-V7 detection are characterized using
descriptive statistics. The p values test the homogeneity
of prevalence across the subsets defined by the factor being
analyzed. All p values below 0.10 are considered consistent
with evidence of differences across subsets.

The primary endpoint was rPFS. The primary statistical
analysis was specified as a log-rank test comparing arms
(intention to treat). It was hypothesized that the estimated
median rPFS for enzalutamide would be approximately
4 mo, while the median rPFS for the galeterone cohort
would be 82% longer than that of the enzalutamide cohort
(corresponding, under exponential assumptions, to a
hazard ratio for rPFS of <0.55). A one-sided type I error
probability of 0.025 and a target power of 90% required
120 rPFS events among 148 total patients. It was anticipated
that 2000 patients would be prescreened, based on the
assumptions of percentages of patients who would have
both CTCs and AR-V7+, to enroll 148 patients [15].

The trial was monitored by an independent data
monitoring committee (DMC) governed by a charter based
on regulatory guidance for DMCs. The rate of censored
events (patient coming off study for reasons other than
rPFS) was monitored in a pooled manner by the sponsor
because of concerns that clinical events could drive therapy
change, resulting in a reduction in the required events.

3. Results
3.1. AR-V7 prescreening

The trial was conducted at 120 sites in nine countries. From
December 2015 to July 2016, 953 patients were pre-
screened; CTCs were detected in 323 (34%, 95% confidence
interval [CI] 31-37%) and AR-V7 was detected in 73 of these
323 (23%,95% Cl 18-27%; Fig. 1). Among all the 953 patients
who were screened, 73 (8%, 95% CI 6-10%) tested positive for
CTC-transcript AR-V7. This detection rate is consistent with
an estimated rate of 8-10% for AR-V7+ in mCRPC patients
naive to abiraterone and enzalutamide [15].

AR-V7 status could be ascertained only in patients with
CTCs; thus, the following baseline factors were considered
for prevalence estimates: Gleason score, years from
diagnosis, screening PSA, ECOG performance status (PS),
metastases at diagnosis, prior docetaxel (for hormone-
sensitive disease), prior ADT (eg, bicalutamide), and
number of bone lesions. Figs. 2 and 3 show the prevalence
estimates (status probability estimates) defined by these
factors for all patients screened for CTCs and AR-V7,
respectively. Fig. 4 shows the prevalence of AR-V7 for
CTC-positive patients.

CTC detection (Fig. 2) was correlated with Gleason score
(31% in Gleason 7 vs 64% in Gleason 10; p = 0.006), years
from diagnosis (28% in >4.2 yr vs 45% in <4.2 yr; p < 0.001,
4.2 yr being median), prior docetaxel for hormone-sensitive
disease (32% in docetaxel nonrecipients vs 49% in docetaxel
recipients; p = 0.001), metastatic disease at diagnosis (30%

without vs 41% with metastases at diagnosis; p =0.001),
number of bone metastases (21% without bone metastases
vs 66% with >21 metastases; p < 0.001), ECOG PS (29% in
ECOG =0vs 43%in ECOG > 1; p < 0.001), and screening PSA
(21% with PSA < 15.5 ng/ml vs 47% with PSA > 15.5 ng/ml;
p < 0.001). AR-V7 detection in total screened population
(Fig. 3) correlated with years from diagnosis (5% in >4.2 yr
vs 13% in <4.2 yr; p < 0.001), prior docetaxel for hormone-
sensitive disease (6% docetaxel nonrecipients vs 22%
docetaxel recipients; p < 0.001), prior first-generation
ADT (4% ADT nonrecipients vs 11% ADT recipients;
p < 0.001), presence of metastases at diagnosis (6% without
vs 10% with metastases; p=0.046), number of bone
metastases (4% without any bone metastases vs 30% with
>21 bone metastases; p < 0.001), ECOG PS (6% ECOG =0 vs
11% ECOG >1; p=0.023), and screening PSA (3% with
PSA < 15.5 ng/m vs 13% with PSA > 15.5 ng/m; p < 0.001).
Similar to the total screened population, the majority
of these factors were associated with AR-V7+ in the
CTC-positive cohort (Fig. 4).

3.2. Patients and treatment

Overall, 38 patients were randomized to galeterone (19) or
enzalutamide (19); the remaining AR-V7+ patients (n = 35)
dropped out before randomization due to rapid disease
progression or screen failure. Patient characteristics are
shown in Table 1.

After 38 patients enrolled, 24 had sufficient data for DMC
meeting. After analysis, the DMC recommended trial
termination because the trial was unlikely to meet its
primary endpoint of rPFS due to rapid progression resulting
in a censoring rate of 58%. Twelve patients had come off
therapy and seven discontinued without a qualified rPFS
event. Most patients coming off the study rapidly transi-
tioned to chemotherapy or palliative care due to unequivo-
cal clinical progression. Five patients had qualified events
that could be included in endpoint analysis (one death and
four rPES).

Formal efficacy analysis was not possible due to
premature termination of trial and data collection. Of the
38 randomized patients, 23 had CT/magnetic resonance
imaging scans reviewed by RECIST 1.1 (11 enzalutamide and
12 galeterone). Three of 23 (13%) patients had declared
progression during treatment (all galeterone). Eleven
patients had bone scans evaluated centrally, and seven
men (six enzalutamide and one galeterone) had a bone scan
outside the flare window (16 wk after C1D1); progressive
disease was confirmed in two of seven patients (one
enzalutamide and one galeterone).

Of the 38 randomized patients, 35 were evaluable for PSA
response at 8 wk or the end of treatment whichever came
first. PSA50 response was 8/19 (42%) on enzalutamide and
2/16 (13%) on galeterone (proportion difference = —0.278,
95% CI —0.490 to 0.097). PSA response was not confirmed
due to study termination. PSA progression according to
PCWG1 (not PCWG2 that requires confirmation) is
illustrated in Supplementary Fig. 1.
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Other (n=2)

A
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SD (n=0)
PD (n=1)

Fig. 1 - CONSORT diagram of patients prescreened for AR-V7 demonstrating those with detectable CTCs and AR-V7. In addition to detectable CTCs, full-
length AR was required to detect AR-V7. A total of 38 AR-V7+ patients were randomized to receive either enzalutamide (19) or galeterone (19).

AE = adverse event; AR = androgen receptor; AR-V7 = androgen receptor splice variant-7; CR = complete response; CTC = circulating tumor cell;

PD = progressive disease; PR = partial response; PSA = prostate-specific antigen; RECIST = Response Evaluation Criteria in Solid Tumors; SD = stable
disease.
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Estimate of CTC detection probability from screening

Group variable Group effect P Value nIN (%)

All NA All 953/953 (100)
Diagnosis Gleason sum 0.006 6 68/834 (8)
7 293/834 (35)

8 165/834 (20)

9 275/834 (33)

10 33/834 (4)

Years from diagnosis (M) <.001 <4.17 355/711 (50)
>=4.17 356/711 (50)

Years from diagnosis (T) <.001 <213 236/711 (33)
[2.13,7.34) 238/711 (33)

>=7.34 237/711 (33)

Prior docetaxel 0.001 No 846/953 (89)
Yes 107/953 (11)

Prior ADT 0.891 No 491/953 (52)
Yes 462/953 (48)

Metastatic at diagnosis 0.001 No 456/782 (58)
Yes 326/782 (42)

#Of bone lesions <.001 0 141/755 (19)
1-5 360/755 (48)

6-10 119/755 (16)

11-20 64/755 (8)

21+ 711755 (9)

ECOG >0 base <001 No 592/857 (69)
Yes 265/857 (31)

PSA at screening (M) <.001 <15.50 464/929 (50)
>=15.50 465/929 (50)

PSA at screening (T) <.001 <8.98 308/929 (33)
[8.98,31.70) 311/929 (33)

>=31.70 310/929 (33)

Estimates and exact 95% confidence intervals for groups.

Group effect P value is for exact test of homogeneity of estimates across groups.

Prob freq Prob(95% CI exact)
323953 0.34(0.31, 0.37) re
20/68 0.29(0.19, 0.42) —o—
92/293 0.31(0.26, 0.37) o—
50/165 0.30(0.23, 0.38) ——i
941275 0.34(0.29, 0.40) f—o—i
21133 0.64(0.45, 0.80) ———
160/355 0.45(0.40, 0.50) ol
981356 0.28(0.23, 0.32) ol
125/236 0.53(0.46, 0.59) ——i
65/238 0.27(0.22, 0.33) —o—1
681237 0.29(0.23, 0.35) —e—i
271/846 0.32(0.29, 0.35) el
52/107 0.49(0.39, 0.58) ——
165/491 0.34(0.29, 0.38) e
158/462 0.34(0.30, 0.39) ol
138/456 0.30(0.26, 0.35) e
135/326 0.41(0.36, 0.47) f—o—i
307141 0.21(0.15, 0.29) f—e—1
89/360 0.25(0.20, 0.30) o
51/119 0.43(0.34, 0.52) f—o—i1
39/64 0.61(0.48, 0.73) —e—
47/71 0.66(0.54, 0.77) —e—
173/592 0.29(0.26, 0.33) e
113/265 0.43(0.37, 0.49) —e—i
97/464 0.21(0.17, 0.25) e
218/465 0.47(0.42, 0.52) ot
61/308 0.20(0.16, 0.25) e
921311 0.30(0.25, 0.35) f—o—1
162/310 0.52(0.47, 0.58) —o—|
0.00 0.25 0.50 0.75 1.00

Probability estimate (exact 95% CI)

Fig. 2 - Baseline patient characteristics and the probability of circulating tumor cell (CTC) detection (n =953). The p values test the homogeneity of
prevalence across the subsets defined by the factor being analyzed. Small p values (below 0.10) are considered consistent with evidence of differences
across subsets. ADT = first-generation androgen deprivation therapy (bicalutamide); CI = confidence interval; ECOG = Eastern Cooperative Oncology
Group; Freq = frequency; M = median; NA = not available; Prob = probability; PSA = prostate-specific antigen; T = tertile.

Treatment emergent adverse events (TEAEs) for galeter-
one included fatigue (46%), anorexia (31%), asthenia (31%),
nausea (31%), anemia (26%), anxiety (21%), constipation
(16%), dizziness (16%), insomnia (16%), and rash (16%). All
other TEAEs were reported in <15%. There were four cases of
serious adverse reactions: two anemia, one fatigue, and one
hepatic failure (possibly related in context of rapidly
progressive disease).

PK evaluation was completed on 13 galeterone-treated
patients; 10 achieved steady-state levels with galeterone
2550 mg daily (three with dose reductions precluding
assessment). The mean Cmax (n=10) was 2.73 pM,
consistent with steady-state Cmax estimates of 2.5 uM. A
steady-state plasma level of >2 wM was predicted to
translate to >10 wM in tumor, a concentration required
for AR degradation in vitro [18].

4. Discussion
There remains an urgent need for more durable therapies in

mCRPC and for biomarkers to direct the most impactful
therapy to appropriate patients. In 2014 when ARMOR3-SV

was designed, AR-V7 had been reported as a putative
biomarker predicting resistance to abiraterone and enza-
lutamide. The activity of abiraterone and enzalutamide
depends on an intact AR ligand-binding domain; galeterone
has AR degrading properties mediated via the proteasome
that can impact both AR-FL and AR-Vs [ 18]. The role of AR-Vs
as drivers of tumor growth opposed to a predictive
biomarker without a driver role remains unclear [21]; the
rationale supporting the efficacy of galeterone in AR-V7+
CRPC remains in either case.

The abrupt early termination of ARMOR3-SV after
38 patients had been enrolled was due to censoring of
seven of 12 patients (58%) without confirmation of the
primary endpoint (rPFS). Most of these patients had rapid
cancer-related deterioration, and treating physicians
appropriately determined that they urgently needed non-
protocol interventions. When the trial was designed, there
were no data on the clinical profiles of CTC+ AR-V7+
patients naive to abiraterone or enzalutamide; thus, the
aggressive disease of the targeted population was not
anticipated. Radiographic PFS, although a valid endpoint in
mCRPC, is not achievable in this select high-risk population,
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Estimate of AR-V7 detection probability from screening

Group variable Group effect 7 Value nIN (%)

All NA All 953/953 (100)

Diagnosis Gleason sum 0.159 6 68/834 (8)
7 293/834 (35)

8 165/834 (20)

9 275/834 (33)

10 33/834 (4)

Years from diagnosis (M) <0.001 <4.17 355/711 (50)
>=4.17 356/711 (50)

Years from diagnosis (T) <0.001 <2.13 236/711 (33)
[2.13,7.34) 238/711 (33)

>=7.34 237/711 (33)

Prior docetaxel <0.001 No 846/953 (89)
Yes 107/953 (11)

Prior ADT <0.001 No 491/953 (52)
Yes 462/953 (48)

Metastatic at diagnosis 0.045 No 456/782 (58)
Yes 326/782 (42)

#0f bone lesions <0.001 0 141/755 (19)
1-5 360/755 (48)

6—10 119/755 (16)

11-20 64/755 (8)

21+ 71/755 (9)

ECOG >0 base 0.023 No 592/857 (69)
Yes 265/857 (31)

PSA at screening (M) <0.001 <15.50 464/929 (50)
>=15.50 465/929 (50)

PSA at screening (T) <0.001 <8.98 308/929 (33)
[8.98,31.70) 311/929 (33)

>=31.70 310/929 (33)

Estimates and exact 95% confidence intervals for groups.

Group effect P value is for exact test of homogeneity of estimates across groups.

Prob freq Prob(95% CI exact)

730953 0.08(0.06, 0.10)  Iei

7/68 0.10(0.04, 0.20) Fe—
14293 0.05(0.03, 0.08)  ted
11/165 0.07(0.03, 0.12) ke
241275 0.09(0.06, 0.13)  Fe-

4133 0.12(0.03, 0.28) F—e—
461355 0.13(0.10, 0.17) [
171356 0.05(0.03, 0.08)  ted
391236 0.17(0.12, 0.22) i
11238 0.05(0.02, 0.08) el
13237 0.05(0.03, 0.09) e
149/846 0.06(0.04, 0.08) el
24/107 0.22(0.15, 0.32) ——
21/491 0.04(0.03, 0.06) 1
52/462 0.11(0.09, 0.14) k4
29/456 0.06(0.04, 0.09) I
34326 0.10(0.07, 0.14) ke
6/141 0.04(0.02, 0.09) te—i
16/360 0.04(0.03, 0.07) e
8/119 0.07(0.03, 0.13)  Fe—i

9/64 0.14(0.07, 0.25)  F—e—

2171 0.30(0.19, 0.42) e
35/592 0.06(0.04, 0.08) I
28/265 0.11(0.07, 0.15) 2 gl
12/464 0.03(0.01, 0.04) ™
61/465 0.13(0.10, 0.17) Lo g
7/308 0.02(0.01, 0.05) =i
195311 0.06(0.04, 0.09)  ted
47/310 0.15(0.11, 0.20) lagl
0.00 0.25 0.50 0.75 1.00

Probability estimate ( exact 95% CI)

Fig. 3 - Baseline patient characteristics and the probability of AR-V7 detection for the total cohort screened (n =953). AR-V7 positivity required both

detectable CTCs and full-length AR. The p values test the homog

ity of preval

e across the subsets defined by the factor being analyzed. Small

p values (below 0.10) are considered consistent with evidence of differences across subsets. ADT = first-generation androgen deprivation therapy
(bicalutamide); AR-V7 = androgen receptor splice variant-7; CI = confidence interval; CTC = circulating tumor cell; ECOG = Eastern Cooperative Oncology
Group; Freq = frequency; M = median; NA = not available; Prob = probability; PSA = prostate-specific antigen; T = tertile.

and this experience warrants caution for future biomarker-
directed trials.

This ARMOR3-SV screening experience is the largest
global, multicenter cohort evaluating CTC-transcript AR-V7
and provides valuable insights. A total of 953 patients were
prescreened with CTC-transcript RT-PCR assay. As expected,
the incidence of AR-V7+ in pre-abiraterone/enzalutamide
patients was low (8%) and consistent with a recent report
[15]. Other assays including a CTC-based immunohisto-
chemical assay (Epic Sciences) were considered [17], and
the RT-PCR assay was chosen because it had the largest
published data and could be scaled up to a large
international cohort. Recent data demonstrate that the
PCR-based AR-V7 assay correlates with CTC counts, AR-V7+
correlates with other poor-prognosis biomarkers, and
prognostication related to AR-V7+ is due in part to higher
CTC counts [25,26].

CTC AR-V7 messenger RNA (mRNA) positivity (Fig. 3 and
4) was associated with features of biologically aggressive
disease: shorter time from diagnosis to study entry,
increased bone lesions, higher PSA, metastases at diagno-
sis, prior docetaxel, and ADT. CTC enumeration was not

done; thus, an analysis of AR-V7+ as a reflection of CTC
burden is not possible. Consistent with the biological AR-V
hypothesis, the prevalence of AR-V7 (but not CTC
positivity) increased with prior ADT (bicalutamide) expo-
sure (Fig. 2-4) due to AR-V7 induction by prior therapy
targeting the AR ligand-binding domain [22,23]. What was
less expected was the positive correlation between higher
AR-V7 and exposure to docetaxel for hormone-sensitive
disease. Previous studies in mCRPC suggested a reduction
in AR-V7 upon docetaxel treatment [16]; the current
findings imply that men selected to receive docetaxel for
hormone-sensitive disease may have been skewed toward
more aggressive features or a higher disease burden,
resulting in a higher AR-V7 prevalence especially at the
time of disease progression. However, even in the context
of aggressive features, AR-V7 was detected in the minority
in any subset. For example, AR-V7+ prevalence was 15%
with PSA > 31 ng/ml and 30% with >21 bone lesions. The
AR-V7 detection rate for men with PSA between 9 and
32 ng/ml was only 6%. These metrics should be considered
when considering the cost and clinical utility of AR-V7
testing in early mCRPC.
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Estimate of AR-V7 detection probability when CTC is positive

Group variable Group effect P Value nIN (%) Prob freq Prob(95% CI exact)
All NA All 323/323(100) 73323 0.23(0.18, 0.28) e
Diagnosis Gleason sum 0.248 6 20/277 (7) 7120 0.35(0.15, 0.59) i |
7 92/277 (33) 1492 0.15(0.09, 0.24) ——
8 50/277 (18) 11/50 0.22(0.12, 0.36) ——
9 94/277 (34) 2494 0.26(0.17, 0.36) ——
10 21/277 (8) 4/21 0.19(0.05, 0.42) A
Years from diagnosis (M) 0.020 <2.20 129/258 (50) 40/129 0.31(0.23, 0.40) ——
>=2.20 129/258 (50) 23/129 0.18(0.12, 0.26) ——
Years from diagnosis (T) 0.085 <1.29 84/258 (33) 27/84 0.32(0.22, 0.43) ——
[1.29,5.32) 88/258 (34) 21/88 0.24(0.15, 0.34) ——
>=5.32 86/258 (33) 15/86 0.17(0.10, 0.27) ——
Prior docetaxel <0.001 No 271/323 (84) 49/271 0.18(0.14, 0.23) o
Yes 52/323 (16) 24/52 0.46(0.32, 0.61) e
Prior ADT <0.001 No 165/323 (51) 21/165 0.13(0.08, 0.19) o
Yes 158/323 (49) 52/158 0.33(0.26, 0.41) ——
Metastatic at diagnosis 0.473 No 138/273 (51) 29/138 0.21(0.15, 0.29) —e—
Yes 135/273 (49) 34/135 0.25(0.18, 0.33) ——
# Of bone lesions 0.008 0 30/256 (12) 6/30 0.20(0.08, 0.39) A
1-5 89/256 (35) 16/89 0.18(0.11, 0.28) ——
6—10 51/256 (20) 8/51 0.16(0.07, 0.29)  F—e—i
11-20 39/256 (15) 9/39 0.23(0.11, 0.39) e
21+ 47/256 (18) 21/47 0.45(0.30, 0.60) A
ECOG >0 base 0.384 No 173/286 (60) 35/173 0.20(0.15, 0.27) —e—i
Yes 113/286 (40) 28/113 0.25(0.17, 0.34) ——
PSA at screening (M) 0.007 <3447 157/315 (50) 26/157 0.17(0.11, 0.23) —e—
>=34.47 158/315 (50) 47/158 0.30(0.23, 0.38) ——
PSA at screening (T) 0.003 <16.96 104/315 (33) 13/104 0.13(0.07, 0.20) ——i
[16.96,65.53) 106/315 (34) 27/106 0.25(0.18, 0.35) ——
>=65.53 105/315 (33) 33/105 0.31(0.23, 0.41) ——
0.00 0.25 0.50 0.75 100

Probability estimate (exact 95% CI)

Estimates and exact 95% confidence intervals for groups.
Group effect P value is for exact test of homogeneity of estimates across groups.

Fig. 4 - Baseline patient characteristics and the probably of AR-V7 detection for the cohort of CTC-positive patients (n =323). The p values test the
homogeneity of prevalence across the subsets defined by the factor being analyzed. Small p values (below 0.10), are considered consistent with
evidence of differences across subsets. ADT = first-generation androgen deprivation therapy (bicalutamide); AR-V7 = androgen receptor splice variant-7;
CI = confidence interval; CTC = circulating tumor cell; ECOG = Eastern Cooperative Oncology Group; Freq = frequency; M = median; NA = not available;
Prob = probability; PSA = prostate-specific antigen; T = tertile.

Table 1 - Characteristics of patients assigned to enzalutamide or galeterone treatment.

Arm Enzalutamide Galeterone
Number randomized 19 19
ECOG =1 (%) 57.9 52.6
Percent having number of bone scan lesions 0 6.7 12.5

1-5 20.0 43.8

6-10 20.0 0.0

11-20 333 6.3

21+ 20.0 375
Age (SD) Median (Q1, Q3) 72.0 (62.0, 77.0) 72.0 (62.0, 77.0)
PSA Median (Q1, Q3) 50.82 (12.830, 144.60) 96.15 (53.600, 313.40)
LDH Median (Q1, Q3) 264.00 (213.00, 322.00) 294.00 (200.00, 328.00)
HGB Median (Q1, Q3) 11.90 (10.80, 12.40) 12.35 (11.40, 13.60)
Albumin Median (Q1, Q3) 4.20 (3.90, 4.50) 410 (3.90, 4.20)
Alkaline phosphatase Median (Q1, Q3) 222.00 (120.00, 280.00) 256.50 (107.00, 675.00)

ECOG = Eastern Cooperative Oncology Group; HGB = hemoglobin; LDH = lactate dehydrogenase; PSA = prostate-specific antigen; Q1 and Q3 = first and third
quartiles; SD = standard deviation.
The factors for which means are presented met the assumptions of the Central Limit Theorem.

Little can be concluded about the efficacy of galeterone response (unconfirmed) was 8/19 (42%) for enzalutamide
or enzalutamide. Once the DMC recommended closure, and 2/16 (13%) for galeterone. One can speculate that AR-V7
ongoing efficacy assessments were stopped. Galeterone detection in first-line mCRPC does not preclude responses
appeared well tolerated: PK assessments suggested drug to enzalutamide and that galeterone may be a weak AR
levels at which AR degradation was expected. The PSA50 antagonist/degrader. Future treatment options for these
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patients include more potent AR degraders, inhibitors of AR
N-terminal or DNA-binding domains, inhibitors of AR
complementary pathways (eg, EZH2, PI3K inhibitors) [21],
epigenetic modulators of AR (eg, bromodomain/BET inhi-
bitors) [24], or chemotherapy [16,17].

5. Conclusions

In conclusion, 8% of mCRPC patients naive to abiraterone or
enzalutamide had CTC-transcript AR-V7 mRNA detected
using an RT-PCR assay. Patients presenting with de novo
metastasis, short duration of response to ADT, higher PSA,
and high-volume bone disease were more likely to be AR-V7
+. The majority of AR-V7+ patients had clinically aggressive
disease that was not controlled by AR-targeting therapies
including galeterone or enzalutamide. Novel study designs
and alternative treatment approaches are urgently needed
for CTCs expressing AR-V7 mCRPC.

Author contributions: Mary-Ellen Taplin had full access to all the data in
the study and takes responsibility for the integrity of the data and the
accuracy of the data analysis.

Study concept and design: Taplin, Antonarakis, Ferrante, Blumenstein,
Saad, Luo, de Bono.

Acquisition of data: Taplin, Antonarakis, Ferrante, Horgan, Blumenstein,
Saad, Luo, de Bono.

Analysis and interpretation of data: Taplin, Antonarakis, Ferrante, Horgan,
Blumenstein, Saad, Luo, de Bono.

Drafting of the manuscript: Taplin, Antonarakis, Ferrante, Horgan,
Blumenstein, Saad, Luo, de Bono.

Critical revision of the manuscript for important intellectual content: Taplin,
Antonarakis, Ferrante, Horgan, Blumenstein, Saad, Luo, de Bono.
Statistical analysis: Taplin, Antonarakis, Ferrante, Blumenstein, Saad, Luo,
de Bono.

Obtaining funding: Ferrante.

Administrative, technical, or material support: Horgan.

Supervision: Taplin, Antonarakis, Ferrante, Blumenstein, Saad, Luo, de
Bono.

Other: None.

Financial disclosures: Mary-Ellen Taplin certifies that all conflicts of
interest, including specific financial interests and relationships and
affiliations relevant to the subject matter or materials discussed in the
manuscript (eg, employment/affiliation, grants or funding, consultancies,
honoraria, stock ownership or options, expert testimony, royalties, or
patents filed, received, or pending), are the following: M.-E. Taplin has been
a paid consultant/advisor to Tokai, Janssen, Medivation, Incyte, and Clovis;
and has received advisory board honoraria and trial institutional support
from Tokai Pharmaceuticals. E.S. Antonarakis is a paid consultant/advisor
to Janssen, Astellas, Sanofi, Dendreon, Medivation, ESSA, AstraZeneca,
Clovis, and Merck; has received research funding to his institution from
Janssen, Johnson & Johnson, Sanofi, Dendreon, Genentech, Novartis, Tokai,
Bristol Myers-Squibb, AstraZeneca, Clovis, and Merck; and is the
coinventor of an AR-V7 biomarker technology that has been licensed to
Qiagen. F. Saad has received research funding and served as a paid
consultant for Amgen, Astellas, AstraZeneca, Bayer, Janssen, Pfizer
Oncology, and Sanofi. J.S. de Bono has served as a paid consultant for
Astellas, AstraZeneca, Bayer, Genentech, GSK, Janssen, MSD, Merck-
Serono, Pfizer Oncology, and Sanofi-Aventis. K. Ferrante and K. Horgan
were employees of Tokai Pharmaceuticals. B. Blumenstein was a paid
consultant for Tokai. J. Luo has received personal fees from Sun Pharma,

Janssen, and Sanofi, as well as research funding to his institution from
Orion, Astellas, Sanofi, Constellation, and Gilead; he is an inventor of a
technology that has been licensed to A&G, Tokai, and Qiagen.

Funding/Support and role of the sponsor: This research was sponsored
by Tokai Pharmaceuticals who also provided both study drugs free of
cost. This research was also partially supported by National Institutes of
Health grants P30 CA006973 (Emmanueal S. Antonarakis) and RO1
CA185297 (Jun Luo and Emmanueal S. Antonarakis), and Department of
Defense grants W81XWH-13-PCRP-CCA (Emmanueal S. Antonarakis)
and W81XWH-15-2-0050 (Jun Luo).

Acknowledgments: The authors thank Tokai employees Jodie Morrison
for dedicated leadership, Daniel Dransfield for biomarker development,
and Jennifer Roberts for trial conduct.

Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.1016/].
eururo.2019.08.034.

References

[1] Scher HI, et al. Trial design and objectives for castration-resistant
prostate cancer: updated recommendations from the Prostate Can-
cer Clinical Trials Working Group 3. ] Clin Oncol 2016;34:1402-18.

[2] Ferraldeschi R, Welti J, Luo ], Attard G, de Bono ]S. Targeting the
androgen receptor pathway in castration-resistant prostate cancer:
progresses and prospects. Oncogene 2015;34:1745-57.

[3] Hu R, Denmeade SR, Luo J. Molecular processes leading to aberrant
androgen receptor signaling and castration resistance in prostate
cancer. Expert Rev Endocrinol Metab 2010;5:753-64.

[4] Hamid AA, Sweeney CJ. Prostate cancer: a new standard-of-care for
advanced-stage disease. Nat Rev Clin Oncol 2017;14:592-3.

[5] de Bono JS, et al. Abiraterone and increased survival in metastatic
prostate cancer. N Engl ] Med 2011;364:1995-2005.

[6] Scher HI, et al. Increased survival with enzalutamide in prostate
cancer after chemotherapy. N Engl ] Med 2012;367:1187-97.

[7] Beer TM, et al. Enzalutamide in metastatic prostate cancer before
chemotherapy. N Engl ] Med 2014;371:424-33.

[8] Ryan CJ, et al. Abiraterone in metastatic prostate cancer without

previous chemotherapy. N Engl ] Med 2013;368:138-48.

Azad AA, Eigl B], Murray RN, Kollmannsberger C, Chi KN. Efficacy of

enzalutamide following abiraterone acetate in chemotherapy-naive

metastatic castration-resistant prostate cancer patients. Eur Urol
2015;67:23-9.

[10] Maughan BL, Luber B, Nadal R, Antonarakis ES. Comparing sequenc-
ing of abiraterone and enzalutamide in men with metastatic cas-
tration-resistant prostate cancer: a retrospective study. Prostate
2017;77:33-40.

[11] Lorente D, Mateo ], Perez-Lopez R, de Bono JS, Attard G. Sequencing
of agents in castration-resistant prostate cancer. Lancet Oncol
2015;16:e279-92.

[12] Antonarakis ES, Armstrong AJ, Dehm SM, Luo ]. Androgen receptor
variant-driven prostate cancer: clinical implications and therapeu-
tic targeting. Prostate Cancer Prostatic Dis 2016;19:231-41.

[13] Antonarakis ES, et al. AR-V7 and resistance to enzalutamide and
abiraterone in prostate cancer. N Engl ] Med 2014;371:1028-38.

[14] Luo ], Luber B, Wang H, Antonarakis ES. Reply to Julie Steinestel,
Christof Bernemann, Andres ]. Schrader, and Jochen K. Lennerz’s
letter to the editor re: Emmanuel S. Antonarakis, Changxue Lu,
Brandon Luber, et al. Clinical significance of androgen receptor

[9


https://doi.org/10.1016/j.eururo.2019.08.034
https://doi.org/10.1016/j.eururo.2019.08.034
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0005
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0010
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0010
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0010
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0015
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0015
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0015
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0020
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0020
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0025
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0025
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0030
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0030
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0035
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0035
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0040
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0040
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0045
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0045
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0045
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0045
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0050
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0050
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0050
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0050
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0055
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0055
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0055
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0060
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0060
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0060
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0065
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0065
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070

EUROPEAN UROLOGY 76 (2019) 843-851

851

splice variant-7 mRNA detection in circulating tumor cells of men
with metastatic castration-resistant prostate cancer treated with
first- and second-line abiraterone and enzalutamide. J Clin Oncol
2017;35:2149-56. AR-V7 testing: what’s in it for the patient?:
estimating the clinical utility of blood-based AR-V7 testing in
prostate cancer. Eur Urol 2017;72:e170-1.

[15] Antonarakis ES, et al. Clinical significance of androgen receptor

splice variant-7 mRNA detection in circulating tumor cells of
men with metastatic castration-resistant prostate cancer treated
with first- and second-line abiraterone and enzalutamide. ] Clin
Oncol 2017;35:2149-56.

[16] Antonarakis ES, et al. Androgen receptor splice variant 7 and effi-

cacy of taxane chemotherapy in patients with metastatic castra-
tion-resistant prostate cancer. JAMA Oncol 2015;1:582-91.

[17] Scher HI, et al. Association of AR-V7 on circulating tumor cells as a

treatment-specific biomarker with outcomes and survival in cas-
tration-resistant prostate cancer. JAMA Oncol 2016;2:1441-9.

[18] Kwegyir-Afful AK, Ramalingam S, Purushottamachar P, Ramamurthy

VP, Njar VC. Galeterone and VNPT55 induce proteasomal degradation
of AR/AR-V7, induce significant apoptosis via cytochrome c release
and suppress growth of castration resistant prostate cancer xeno-
grafts in vivo. Oncotarget 2015;6:27440-60.

[19] Montgomery B, et al. Androgen Receptor Modulation Optimized

for Response (ARMOR) phase I and II studies: galeterone for the

16-18 April 2020, Berlin, Germany
S/

Application deadline:
1 February 2020

F A
urobestt.org

[20]

[21]

[22]

(23]

[24]

[25]

[26]

treatment of castration-resistant prostate cancer. Clin Cancer Res
2016;22:1356-63.

Scher HI, et al. Design and end points of clinical trials for patients
with progressive prostate cancer and castrate levels of testoster-
one: recommendations of the Prostate Cancer Clinical Trials Work-
ing Group. J Clin Oncol 2008;26:1148-59.

Luo ], et al. Role of androgen receptor variants in prostate cancer:
report from the 2017 Mission Androgen Receptor Variants Meeting.
Eur Urol 2018;73:715-23.

Hu R, et al. Distinct transcriptional programs mediated by the
ligand-dependent full-length androgen receptor and its splice var-
iants in castration-resistant prostate cancer. Cancer Res
2012;72:3457-62.

Yu Z, et al. Rapid induction of androgen receptor splice variants by
androgen deprivation in prostate cancer. Clin Cancer Res 2014;20:
1590-600.

Paschalis A, et al. Alternative splicing in prostate cancer. Nat Rev
Clin Oncol 2018;15:663-75.

Sharp A, et al. Androgen receptor splice variant-7 expression
emerges with castration resistance in prostate cancer. J Clin Invest
2018;129:192-208.

Sharp A, et al. The Prognostic Value of Circulating Tumour Cell
Androgen Receptor Variant-7 Status in Metastatic Castration Resis-
tant Prostate. Cancer ] Clin Oncol 2019;37:2182-4.

ey
European
School
of Urology


http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0070
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0075
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0080
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0085
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0085
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0085
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0090
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0095
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0100
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0105
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0105
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0105
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0110
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0110
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0110
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0110
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0115
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0115
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0115
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0120
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0120
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0125
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0125
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0125
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0130
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0130
http://refhub.elsevier.com/S0302-2838(19)30684-0/sbref0130

	Androgen Receptor Modulation Optimized for Response-Splice Variant: A Phase 3, Randomized Trial of Galeterone Versus Enzalutamide in Androgen Receptor Splice Variant-7-expressing Metastatic Castration-resistant Prostate Cancer
	1 Introduction
	2 Patients and methods
	2.1 Study population
	2.2 AR-V7 assay
	2.3 Efficacy assessments
	2.4 Safety assessments
	2.5 Statistical analysis

	3 Results
	3.1 AR-V7 prescreening
	3.2 Patients and treatment

	4 Discussion
	5 Conclusions
	Appendix A Supplementary data
	References


