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This study aimed to investigate the role of AR-V7 in development of castration-resistant prostate cancer
(CRPC) and to determine whether the AR-V7 expression in CRPC tissues can predict cancer-specific
survival. We enrolled 100 localized prostate cancer (PCa) (cohort 1), 104 newly diagnosed metastatic PCa
(cohort 2), and 46 CRPC (cohort 3) patients treated at our institution. The expression of AR-V7 in PCa was
assessed by immunohistochemistry. Cox regression models were used to evaluate the predictive role of all
covariates for the development of CRPC in cohort 2 and for cancer-specific survival in cohort 3. Time to
CRPC and cancer-specific survival curves were estimated using the Kaplan-Meier method. AR-V7
expression rate in cohort 3 was significantly elevated compared with other two cohorts (p , 0.001).
Multivariate analysis revealed that AR-V7 was an independent predictive factor for CRPC development (HR
5 2.627, p 5 0.001) and for cancer specific survival (HR 5 2.247, p 5 0.033). Furthermore, the AR-V7
expression was associated with shorter survival in CRPC patients. Our results demonstrated protein AR-V7
levels in primary tumors can be used as a predictive marker for the development of CRPC and as a
prognostic factor in CRPC patients. Therapy targeting AR-V7 may help prevent PCa progression and
improve the prognosis of CRPC patients.

P
rostate cancer (PCa) is the most frequently diagnosed male malignancy in Western countries and represents
the second leading cause of cancer-related death1. In China, the incidence of PCa, although lower than in
developed countries, has increased remarkably over the past two decades partly attributed to increasing life

expectancy, dietary changes and Westernized lifestyle. Furthermore, most newly diagnosed PCa patients already
have metastatic disease because of a lack of PCa screening use prostate-specific antigen (PSA) and digital rectal
examination in China2. Androgen deprivation therapy remains the mainstay of advanced PCa management;
however, almost all patients relapse and progress to castration-resistant prostate cancer (CRPC) within a median
of 18–24 months3, which is accompanied by poor outcome and high lethality. To date, the mechanisms under-
lying the transition to CRPC have not been fully clarified.

Androgen and androgen receptors (ARs) play essential roles in the initiation and progression of PCa.
Structurally, the human AR gene is composed of eight exons and encodes a multi-domain protein consisting
of an N-terminal transactivation domain (NTD), a central DNA-binding domain (DBD), a hinge region, and a C-
terminal ligand-binding domain (LBD)4,5. Recent results indicate that the LBD appears to be dispensable for AR
transcriptional activity as its deletion leads to constitutive activation of AR transcription capability6–8.
Constitutively active, ligand-independent AR splice variants were proposed to be partly responsible for the
development and growth of CRPC, irrespective of androgen level9–15. Among more than 20 AR splice variants
identified to date, AR-V7 is one of the most abundant and best characterized variants7,14,16. The clinical relevance
of AR-V7 has also been characterized in some respects. For instance, it was reported that increased transcription
or protein AR-V7 levels has been detected in CRPC metastases and elevated expression of AR-V7 in PCa tissues is
associated with biochemical recurrence and shorter survival13,14,17. However, the predictive value of AR-V7
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expression in primary PCa for the development of CRPC and its
prognostic value for CRPC patients have not been well documented.

In the current study, immunohistochemistry with an AR-V7 spe-
cific antibody, which is a feasible technique that is routinely used in
clinical diagnosis, was employed to investigate the expression of AR-
V7 in different stages of PCa (cohort 1, 100 localized PCa; cohort 2,
104 newly diagnosed metastatic PCa; cohort 3, 46 CRPC). We
assessed the association between AR-V7 expression and patient char-
acteristics and evaluated whether AR-V7 expression in primary
tumors can predict the development of CRPC after adjusting for
current prognostic factors, such as PSA nadir, time to PSA nadir,
and PSA half-life (PSAHL)18–20 in cohort 2. Moreover, we deter-
mined whether AR-V7 expression in CRPC tissues can predict can-
cer-specific survival after transurethral resection of the prostate
(TURP) in cohort 3 who underwent TURP due to dysuria at the
CRPC stage.

Results
Patient characteristics. The clinicopathological characteristics of the
entire cohort are summarized in Table 1. Comparison of patient
characteristics according to AR-V7 expression are described in
Table 2. Follow-up for cohort 2 and cohort 3 continued until
March 2014. During the follow-up period, 91 patients in cohort 2
(87.5%) advanced to the castration-resistant stage and 45 patients in
cohort 3 (97.8%) died. All deaths were attributed to PCa or PCa-
related complications. The median time to CRPC for cohort 2 was 25
months (range 2–132 months) and the median cancer-specific
survival after TURP for cohort 3 was 17 months (range 4–51
months).

Expression of AR-V7 in different stages of PCa. As shown in
Figure 1, AR-V7 expression rates in cohort 1, cohort 2 and cohort
3 were 12.0% (12/100), 21.2% (22/104) and 58.7% (27/46),
respectively. The AR-V7 expression rate in cohort 3 (CRPC) was
significantly elevated compared with other two cohorts (hormone-
sensitive PCa) (p , 0.001). Nevertheless, there is no significant
difference in AR-V7 expression between cohort 1 and cohort 2 (p
5 0.079). Representative images of immunohistochemical staining
for AR-V7 in different stages of PCa are shown in Figure 2.

Association of AR-V7 expression with castration resistance in
cohort 2. The results of univariate and multivariate Cox regression
analysis for time to CRPC are depicted in Table 3. On univariate
analysis, AR-V7 expression (hazard ratio [HR] 2.312, 95%
confidence interval [CI]: 1.418–3.770, p 5 0.001), PSA nadir (HR
1.011, 95% CI: 1.001–1.020, p 5 0.023), and PSAHL (HR 1.023, 95%
CI: 1.001–1.046, p 5 0.041) were significantly correlated with time to
CRPC. Multivariate analysis revealed that AR-V7 expression (HR
2.627, 95% CI: 1.480–4.663, p 5 0.001) and PSA nadir (HR 1.012,
95% CI: 1.002–1.022, p 5 0.019) maintained a significant predictive
role for the development of CRPC after adjusting for age, PSA,
Gleason score, stage, time to PSA nadir, and PSAHL. The median
times to CRPC for patients with and without AR-V7 expression were
15 months and 30 months, respectively (p , 0.001). Time to CRPC
curves are reported in Figure 3.

Association of AR-V7 expression with a poor prognosis in cohort
3. The results of univariate and multivariate Cox regression analysis
for cancer-specific survival after TURP are described in Table 4. The
univariate analysis revealed that AR-V7 expression (HR 2.646, 95%

Table 1 | Clinicopathological characteristics of the entire cohort

Characteristics

Cohort 1

(Localized PCa)

Cohort 2

(Metastatic PCa)

Cohort 3

(CRPC)

No. of patients 100 104 46
Age at diagnosis (years)
Median (range) 65 (57–72) 70 (43–84) 65 (50–79)
PSA at diagnosis (ng/mL)
Median (range) 19.4 (2.8–63.3) 122.5 (3.0–6006.2) 98.0 (2.6–2350.0)
Gleason score at diagnosis (n, %)
#6 45 (45.0) 11 (10.6) 4 (8.7)
7 35 (35.0) 35 (33.7) 14 (30.4)
$8 20 (20.0) 58 (55.8) 28 (60.9)
M stage at diagnosis (n, %)
M0 100 (100.0) 0 (0.0) 10 (21.7)
M1a 0 (0.0) 5 (4.8) 3 (6.5)
M1b 0 (0.0) 89 (85.6) 27 (58.7)
M1c 0 (0.0) 10 (9.6) 6 (13)
Nadir PSA (ng/mL)
Median (range) - 0.7 (0.0–143.0) -
Time to nadir PSA (month)
Median (range) - 9.0 (1.0–71.0) -
PSAHL (month)
Median (range) - 0.9 (0.1–41.0) -
Time to CRPC (month)
Median (range) - 25 (2–132) 24 (5–137)
PSADT (month)
Median (range) - - 1.7 (0.2–14.6)
Age at TURP (years)
Median (range) - - 70 (52–80)
PSA at TURP (ng/mL)
Median (range) - - 61.3 (0.5–2958.0)
M stage at TURP (n, %)
M1b - - 35 (76.1)
M1c - - 11 (23.9)
Cancer-specific survival after TURP (month)
Median (range) - - 17 (4–51)
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CI: 1.348–5.193, p 5 0.005), time to CRPC (HR 0.492, 95% CI:
0.264–0.917, p 5 0.025), PSADT (HR 0.478, 95% CI: 0.259–0.882,
p 5 0.018), and M stage at TURP (HR 2.295, 95% CI: 1.081–4.876, p
5 0.031) may associated with cancer-specific survival. Subsequent
multivariate analysis reserved AR-V7 expression (HR 2.247, 95% CI:
1.066–4.737, p 5 0.033), along with time to CRPC (HR 0.397, 95%
CI: 0.199–0.793, p 5 0.009), as independent prognostic factors of
cancer-specific survival after adjusting for possible confounders. The
median cancer-specific survival after TURP for patients with and
without AR-V7 expression were 14 months and 21 months,
respectively (p 5 0.003). The time distributions among AR-V7
expression with respect to cancer-specific survival after TURP are
displayed in Figure 4.

Expression of AR-V7 is inversely associated with serum PSA level.
We observed that the expression of AR-V7 in 104 newly diagnosed
PCa patients was inversely associated with serum PSA level at

diagnosis. The median serum PSA level was 84.8 ng/mL in
patients with AR-V7 positive expression, which was significantly
lower than in patients with AR-V7 negative expression (130.3 ng/
mL, p 5 0.014; Table 2). Furthermore, the expression of AR-V7 in 46
CRPC tissues was inversely correlated with serum PSA level at
surgery. The median serum PSA level at surgery for patients with
and without AR-V7 expression were 22.7 ng/mL and 94.0 ng/mL,
respectively (p 5 0.045; Table 2).

Discussion
The present study describes, for the first time, the AR-V7 expression
pattern in different stages of PCa in Chinese patients and investigated
its predictive value for the development of CRPC and prognostic
value for CRPC patients. In this study, we noted that AR-V7 express-
ion in CRPC was significantly elevated, expression of AR-V7 was an
independent predictive factor for the development of CRPC, and it
was associated with poor prognosis in CRPC patients. In addition, we
found that the expression of AR-V7 in primary PCa tissues was
inversely correlated with serum PSA level.

Hu et al.14 reported that expression of AR-V7, measured at the
mRNA level, demonstrated an average 20-fold higher in CRPC com-
pared with hormone-naı̈ve PCa (p , 0.001) and elevated expression
of AR-V7 predicted biochemical recurrence after radical prostatect-
omy among the hormone-naı̈ve PCa (p 5 0.012). Results from a
large study containing 429 human PCa specimens showed that
AR-V7 was significantly upregulated during PCa progression and
expression of AR-V7 in primary prostate tumors was predictable for
survival outcome after radical prostatectomy, with a shorter time to
biochemical recurrence in individuals with elevated levels (p ,
0.001)13. We found that protein expression of AR-V7 was more fre-
quently detected in CRPC compared with hormone-sensitive PCa (p
, 0.001), and the expression of AR-V7 in newly diagnosed meta-
static PCa was correlated with shorter time to CRPC, with median
time to CRPC for patients with and without AR-V7 expression were
15 months and 30 months, respectively (p , 0.001). Furthermore,

Table 2 | Comparison of patient characteristics according to AR-V7 expression

Characteristics

AR-V7 expression

p Valuepositive negative

Cohort 2 (Metastatic PCa)
Age at diagnosis (years) 0.694
Median (range) 72 (47–84) 70 (48–83)
PSA at diagnosis (ng/ml) 0.014
Median (range) 84.8 (4.5–922.5) 130.3 (3.0–6006.2)
Gleason score at diagnosis (n, %) 0.462
#6 3 (13.6) 8 (9.8)
7 5 (22.7) 30 (36.6)
$8 14 (63.6) 44 (53.7)
M Stage at diagnosis (n, %) 0.771
M1a 1 (4.5) 4 (4.9)
M1b 18 (81.8) 71 (86.6)
M1c 3 (13.6) 7 (8.5)
Cohort 3 (CRPC)
Age at TURP (years) 0.383
Median (range) 66 (52–83) 70 (52–80)
PSA at TURP (ng/ml) 0.045
Median (range) 22.7 (0.5–233.7) 94.0 (5.5–3409.6)
ADT prior to TURP (n, %) 0.356
Castration 1 (3.7) 2 (10.5)
Castration plus anti-androgen 26 (96.3) 17 (89.5)
Radiation prior to TURP (n, %) 0.225
Yes 2 (7.4) 0 (0.0)
No 25 (92.6) 19 (100.0)
Chemotherapy prior to TURP (n, %) 0.278
Yes 6 (22.2) 7 (36.8)
No 21 (77.8) 12 (63.2)

Figure 1 | The profile of AR-V7 expression in cohort 1 (localized PCa),
cohort 2 (newly diagnosed metastatic PCa), and cohort 3 (CRPC). PCa,

prostate cancer; CRPC, castration-resistant prostate cancer.
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our data revealed that expression of AR-V7 (HR 2.627, p , 0.001),
along with PSA nadir (HR 1.012, p 5 0.019), could independently
predict the development of CRPC after adjusting for possible con-
founders. Notably, expression of AR-V7 could better predict the
development of CRPC compared with PSA nadir. On the basis of
these findings, we speculate that PCa cells may hijack the androgen-
independent AR-V7 to escape hormonal therapy and that aberrant
expression of constitutively active AR-V7 may be a novel mechanism
underlying the development of CRPC during PCa progression.
Recently, Cao et al.21 observed that AR-V7 could activate the full-
length AR in mediating resistance to androgen-directed therapy by
both facilitating full-length AR nuclear localization in the absence of
androgen and mitigating the ability of the anti-androgen enzaluta-
mide to inhibit full-length AR nuclear trafficking.

Currently, limited molecular markers are available to predict
CRPC patient outcomes. In a recent study, Hörnberg et al. found
that the number of AR-V7 transcripts is increased in CRPC com-
pared with hormone-sensitive bone metastases and is associated with
a poor prognosis (p 5 0.018)17. Accordingly, our study confirmed
that expression of AR-V7 in primary tumors from CRPC patients
was significantly associated with shorter survival, with median can-
cer-specific survival after TURP for patients with and without AR-
V7 expression were 14 months and 21 months, respectively (p 5

0.003). Poor prognosis of CRPC patients with AR-V7 expression is
probably related to the postulated constitutive activity of AR-V7,
which contains the nucleus localization sequence in its cryptic
exon14. Unlike AR, which is activated after androgen binding, con-
formational changes, and entering into the nucleus, the ligand-
independent AR-V7 mediates genomic functions despite the absence
of androgens or the presence of anti-androgens22. Results from pub-
lished studies reveal that AR-V7 can translocate into the nucleus,
bind AR responsive elements, and regulate gene transcription in
vitro without the need for ligand binding7,11,14,23.

We also noted that the expression of AR-V7 in both newly diag-
nosed metastatic PCa (p 5 0.014) and CRPC patients (p 5 0.045)
was inversely correlated with the serum PSA level, which is in accord-

ance with previous research16. Similarly, another study by Hornberg
et al.17 found that human PCa metastases with higher AR-V7
expression showed significantly lower PSA expression. One possible
explanation for this is that expression of AR-V7 and PSA are differ-
entially regulated by androgen; that is, the expression of AR-V7 is
increased by androgen deprivation and decreased upon androgen
restoration11,24, while PSA is induced by androgen and repressed
by androgen deprivation7,25.

The strengths of this study include it being the first report with
regard to AR-V7 and PCa in a Chinese, or even an Asian, cohort.
Second, the study was carried out at a single center with no discon-
tinuity in recruitment and all surgical procedures, specimen evalua-
tions, therapeutic schemes, and follow-up examinations were
performed using a consistent method. Third, we employed immuno-
histochemistry, which is feasible and routinely used in clinical dia-
gnosis, combined with an AR-V7 specific antibody, instead of
traditional anti-AR antibodies used in a previous study26, to detect
the expression of AR-V7.

Despite its strengths, the present study has some limitations. For
instance, we assessed the expression and predictive effect of AR-V7
without considering the expression of full-length AR and other AR
splice variants, such as AR-V1 and ARv567es, and the controversial
interplay between them11,15,21. Another limitation was that we can’t
provide information from an independent patient cohort although
the single institution nature of this study guarantee the uniform
management throughout the study. Notwithstanding these limita-
tions, our findings underscore that a further understanding of bio-
logical processes deregulated in cases with high expression of
constitutively active AR-V7 may offer opportunities for rational
development of approaches to predict, monitor, or prevent PCa pro-
gression in a castration setting.

In summary, constitutively active AR-V7 were more frequently
expressed in CRPC compared with hormone sensitive PCa.
Moreover, higher expression of AR-V7 in primary tumors was assoc-
iated with CRPC development and predicted poor prognosis within
the CRPC cohort. Our findings suggest that therapy targeting AR-V7

Figure 2 | Representative images of immunohistochemical staining for AR-V7 in (A) cohort 1 (localized PCa), (B) cohort 2 (newly diagnosed
metastatic PCa), and (C) cohort 3 (CRPC) tissues (2003). PCa, prostate cancer; CRPC, castration-resistant prostate cancer.

Table 3 | Cox regression analyses for time to CRPC in cohort 2 (104 metastatic PCa patients)

Covariates

Univariate analysis Multivariate analysis

HR (95% CI) p Value HR (95% CI) p Value

Age at diagnosis (ref: ,70 years) 1.003 (0.979–1.027) 0.828 1.003 (0.980–1.027) 0.782
PSA at diagnosis (ref: ,122.5 ng/mL) 1.000 (1.000–1.000) 0.867 1.000 (1.000–1.000) 0.930
Gleason score at diagnosis (ref: #6)
7 1.071 (0.506–2.266) 0.858 1.428 (0.646–3.156) 0.378
$8 1.244 (0.612–2.531) 0.547 1.248 (0.599–2.602) 0.554
M stage at diagnosis (ref: M1a)
M1b 1.288 (0.471–3.525) 0.622 1.085 (0.389–3.023) 0.876
M1c 1.451 (0.445–4.730) 0.537 0.999 (0.243–4.101) 0.999
Nadir PSA (ref: ,0.7 ng/mL) 1.011 (1.001–1.020) 0.023 1.012 (1.002–1.022) 0.019
Time to nadir PSA (ref: ,9.0 month) 1.004 (0.990–1.017) 0.594 1.012 (.997–1.027) 0.114
PSAHL (ref: ,0.9 month) 1.023 (1.001–1.046) 0.041 1.024 (.995–1.054) 0.107
AR-V7 expression (ref: negative) 2.312 (1.418–3.770 0.001 2.627 (1.480–4.663) 0.001
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may help prevent PCa progression and improve the prognosis of
CRPC patients.

Methods
Patients, tissue samples, and variables. We enrolled 100 clinically localized PCa
patients (cohort 1, treated from June 2008 to January 2010), 104 newly diagnosed
metastatic PCa patients (cohort 2, treated from January 2002 to January 2008), and 46
CRPC patients (cohort 3, treated from January 2002 to June 2010), who were treated
at Fudan University Shanghai Cancer Center. Cancer tissues were obtained from
radical prostatectomy (cohort 1), prostate biopsy (cohort 2), or TURP (cohort 3)
under an institutional review board-approved protocol. Haematoxylin and eosin
sections were reviewed by the study pathologists to determine the presence of
representative areas of the original samples and to confirm tumor histology and grade
according to the Gleason system. The study was carried out in accordance with the
ethical standards of the Helsinki Declaration II and approved by the Institution
Review Board of Fudan University Shanghai Cancer Center. Written informed
consent was obtained from each patient before any study-specific investigation was
performed.

Patient characteristics, such as age, serum PSA level, Gleason score, and metastatic
sites were collected. The PSA nadir was the minimal serum PSA achieved during the
first hormonal therapy. Time to PSA nadir was defined as the time interval between
initial PSA and PSA nadir. PSAHL was defined as the time required for the PSA
concentration to decline by exactly one-half during the first hormonal therapy, and
was calculated according to the formula:

PSAHL~� T|log 2ð Þ= log PSAnadirð Þ{log PSAinitialð Þ½ �

where PSAnadir and PSAinitial are the PSA nadir and initial PSA during the first
hormonal therapy, respectively, T is the time interval between these values, and log
refers to the natural logarithm. If the PSA nadir value was zero or undetected, the
nearest measurement of a non-zero value before the nadir was used27. PSADT (PSA
doubling time) was defined as the time required for the PSA level to double and was
calculated according to the formula:

PSADT~ ln2|Tð Þ= ln PSA2ð Þ{ln PSA1ð Þ½ �

where PSA2 is the PSA defining CRPC and PSA1 is the next most recent PSA level,
respectively, T is the time between PSA measurements, and ln is the natural log-
arithm. All patients were followed up via medical records or telephone. The time to
CRPC was calculated from the time of diagnosis until CRPC confirmation in cohort 2.
For cohort 3, cancer-specific survival after TURP was calculated as the interval
between the TURP date (at castration-resistant stage) and the date of death or the last
follow-up visit for censored patients.

Immunohistochemistry staining. Immunostaining of AR-V7 was performed using a
mouse monoclonal anti-AR-V7 antibody (A&G Pharmaceutical, Columbia, MD,
USA) and the Envision detection kit (Dako, Carpinteria, CA, USA). The 4-mm-thick
sections from the formalin-fixed paraffin-embedded representative PCa tissue blocks
were deparaffinized in a series of xylene and hydrated in a graded series of ethanol
solutions. Antigen retrieval was performed with 10 mM citrate buffer solution (pH
6.0) in a pressure cooker (20 psi for 10 min). Endogenous peroxidase was quenched
in 3% hydrogen peroxide for 15 min at 37uC and nonspecific binding was blocked
with 10% normal goat serum for 1 h at room temperature. Sections were then
incubated with the primary antibody (15200 dilution in Dako antibody diluent) at
4uC overnight. Chromogenic detection was carried out using a peroxidase-
conjugated secondary antibody (30 min) and DAB reagents (5 min) provided in the
Envision detection kit (Dako). Tissue sections were counterstained with Meyer’s
Haematoxylin (Thermo Fisher Scientific, Waltham, MA, USA). Omission of the
primary antibody with phosphate-buffered saline served as a negative control.

All slides were examined and scored by two experienced pathologists, who were
blinded to all clinical data, in an open discussion. Considering the heterogeneity of
prostate cancer, we selected the tumor area where the AR-V7 expression was rela-
tively stronger to evaluate each tissue sample. The nuclear AR-V7 immunostaining
was measured based on the quantity of immunoreactive cells (quantity score) and the
intensity of immune staining (intensity score), as previously reported28,29. The percent
positivity was scored as 0, ,1%; 1, 1%–10%; 2, 11%–50%; 3, 51%–80% and 4, .81%.

Figure 3 | Kaplan-Meier analysis for time to CRPC in cohort 2 according
to AR-V7 expression. CRPC, castration-resistant prostate cancer.

Table 4 | Cox regression analyses for cancer-specific survival after surgery in cohort 3 (46 CRPC patients)

Covariates

Univariate analysis Multivariate analysis

HR (95% CI) p Value HR (95% CI) p Value

Age at diagnosis (ref: ,65 years) 0.973 (0.941–1.007) 0.122 0.977 (0.943–1.012) 0.189
PSA at diagnosis (ref: 98 ng/mL) 1.000 (0.999–1.000) 0.473 1.000 (0.999–1.001) 0.841
Gleason score at diagnosis (ref: #7) 0.820 (0.445–1.510) 0.524 0.870 (0.441–1.714) 0.687
M stage at diagnosis (ref: M0)
M1 1.668 (0.768–3.622) 0.196 1.129 (0.463–2.754) 0.790
Time to CRPC (ref: ,24 months) 0.492 (0.264–0.917) 0.025 0.397 (0.199–0.793) 0.009
PSADT (ref: ,1.7 months) 0.478 (0.259–0.882) 0.018 0.590 (0.299–1.164) 0.128
Age at TURP (ref: ,70 years) 0.972 (0.940–1.005) 0.094 1.449 (0.598–3.512) 0.411
PSA at TURP (ref: ,61.3 ng.mL) 0.999 (0.998–1.001) 0.344 0.999 (0.998–1.000) 0.207
M stage at TURP (ref: M1b)
M1c 2.295 (1.081–4.876) 0.031 0.974 (0.939–1.009) 0.142
AR-V7 expression (ref: negative) 2.646 (1.348–5.193) 0.005 2.247 (1.066–4.737) 0.033

Figure 4 | Kaplan-Meier analysis of AR-V7 expression in cohort
3 versus cancer-specific survival after TURP. TURP, transurethral

resection of the prostate.
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The staining intensity was scored as 0, negative staining; 1, weak equivocal staining; 2,
unequivocal moderate staining; 3, strong staining. The final value of the analysis of
each tissue sample was then expressed as an absolute value obtained by multiplying
quantity score and intensity score. Cores with an immunostaining score of 0 or 1 were
considered negative and those with an immunostaining score of $2 were considered
positive.

Statistical analysis. Continuous data are presented as median (range) and categorical
data are presented as number (proportion). Patient clinical and pathological
characteristics according to AR-V7 expression were compared using the Student’s t-
test for continuous variables and the Chi-square test for categorical variables.
Univariate and multivariate Cox regression models were used to evaluate the
predictive role of all covariates for the development of CRPC in cohort 2 and for
cancer-specific survival in cohort 3. Time to CRPC and cancer-specific survival after
TURP curves were estimated using the Kaplan-Meier method and compared by the
log-rank test. For all statistical tests, a two-sided p value of less than 0.05 was
considered statistically significant. All statistical analyses were performed using SPSS
software version 16.0 (SPSS Inc., Chicago, IL, USA).
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