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ABSTRACT

Background. Docetaxel (DOC) and abiraterone (ABI) in the
upfront setting have separately improved clinical outcomes
for metastatic hormone-sensitive prostate cancer (mHSPC),
but there are no studies comparing drug efficacies or the
influence of racial disparities.
Materials and Methods. We performed a retrospective mul-
ticenter review from Winship Cancer Institute at Emory Uni-
versity and Georgia Cancer Center for Excellence at Grady
Memorial Hospital (2014–2020) for patients with mHSPC
treated with either upfront DOC or ABI. Outcomes evaluated
were overall survival (OS), progression-free survival (PFS),
and prostate-specific antigen complete response (PSA CR).
Results. A total of 168 patients were included, consisting
of 92 (54.8%) Black patients and 76 (45.2%) non-Black
patients (69 White and 7 Asian or Hispanic). Ninety-four
(56%) received DOC and 74 (44%) received ABI. Median
follow-up time was 22.8 months with data last reviewed

June 2020. For OS, there was no significant difference
between ABI versus DOC and Black versus non-Black
patients. For PFS, DOC was associated with hazard ratio
(HR) 1.7 compared with ABI for all patients based on uni-
variate association and HR 2.27 compared with ABI for
Black patients on multivariable analysis. For PSA CR,
Black patients were less likely to have a CR (odds ratio
[OR] = 0.27).
Conclusion. ABI and DOC have similar OS with a trend
toward better PFS for ABI in a cohort composed of 54%
Black patients. Racial disparities were observed as pro-
longed PFS for Black patients treated with ABI, more so
compared with all patients, and less PSA CR for Black
patients. A prospective trial comparing available upfront
therapies in a diverse racial population is needed to help
guide clinical decision-making in the era of novel treatment
options. The Oncologist 2021;26:956–964

Implications for Practice: Overall survival is similar for abiraterone and docetaxel when used as upfront therapy in meta-
static hormone-sensitive prostate cancer in a cohort composed of 54% Black patients. There is a trend towards improved
progression-free survival for abiraterone in all patients and Black patients. Non-Black patients were more likely to achieve
prostate-specific antigen (PSA) complete response regardless of upfront therapy.

INTRODUCTION

Prostate cancer (PCa) is the most commonly diagnosed
malignancy among men in the U.S. based on 2020 data with
a 1.04% increase in metastatic cases each year [1–4].
Although localized disease has a 5-year survival of 100%,
metastatic disease portends a worse prognosis with a 30.2%
5-year relative survival [1]. In metastatic hormone-sensitive

prostate cancer (mHSPC), clinical outcomes have improved
with upfront therapies, such as docetaxel (DOC), abiraterone
(ABI), enzalutamide, and apalutamide; however, there are no
real-world studies comparing outcomes among these novel
therapeutics [5–14]. Generally, DOC is used more often for
patients with high-volume disease and good performance
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status whereas ABI is used in both low- and high-volume dis-
ease, worse performance status, and patients who prefer to
take pills instead of intravenous chemotherapy [5,14].

Another unknown within the mHSPC population is the
influence of race on clinical outcomes. Black patients consis-
tently have a higher incidence of PCa and mortality from dis-
ease compared with all other races (incidence of 175.1
vs. 109.8 per 100,000 and mortality of 36.4 vs 19.1 per
100,000) [5,15–17]. Although Black race has been associated
with overall greater risk for PCa, recent studies in castration-
resistant prostate cancer (CRPC) have shown better outcomes
for Black patients when treated with either DOC or ABI com-
pared with White patients [18–23]. For the mHSPC patient
population, clinical trials leading to approval of DOC and ABI
either did not report race or included a predominately White
study population with <10% Black participants [6,10,11].

We sought to analyze clinical outcomes in a racially diverse
population with mHSPC. Our retrospective review consists of
54% Black patients to evaluate clinical outcomes including
overall survival (OS), progression-free survival (PFS), and pros-
tate-specific antigen complete response (PSA CR) in the real-
world setting to compare the efficacy of upfront DOC and ABI
in addition to assessing for racial disparities.

MATERIALS AND METHODS

Patients
The records of patients with PCa were compiled from
pharmacy databases at Winship Cancer Institute of Emory
University and Grady Cancer Center for Excellence (2014–
2020). Patients treated with either DOC or ABI were identi-
fied. Those patients underwent chart review to determine if
they received the drug as upfront therapy for mHSPC.
Patients were selected for inclusion in our study if they
were diagnosed with metastatic hormone-sensitive prostate
cancer, treated with DOC or ABI in the upfront setting, and
did not receive any other systemic therapy before DOC or
ABI. We did include patients if they received local therapies,
such as surgery, radiation, or cryoablation. Institutional
review board approval was obtained. Data were collected
at baseline, defined as the time before or just after starting
upfront therapy, and at 12 weeks after starting the drug. In
June 2020, the patient list was reviewed to update data on
patient progression or death.

Definitions
Patients were classified as high-volume disease based on the
CHAARTED criteria of visceral metastases or ≥ 4 bone lesions
with ≥1 beyond axial skeleton. The number of distant metas-
tases is defined as the number of different anatomical loca-
tions, including lymph nodes, bone, liver, lung, and brain.

Clinical outcomes included OS (time from drug initiation
to death, transfer to hospice, or lost to follow-up), PFS (time
from drug initiation to biochemical progression, radio-
graphic progression, death, transfer to hospice care, or lost
to follow-up, whichever occurred first), and PSA CR (PSA
level ≤ 0.2 ng/mL 12 weeks after treatment with either
DOC or ABI). Biochemical progression was based on an
increase in PSA on two consecutive measurements with the

first measurement noted as time of progression, or if PSA
nadir was <4, then the PSA >4 was used as time of
progression.

Statistical Analysis
Statistical analysis was conducted using SAS Version 9.4 and
SAS macros (SAS Institute, Cary, NC) [24]. The significance
level was set at p < .05. Descriptive statistics for each vari-
able were reported. The univariate association of each covar-
iate with treatment drug or PSA CR was assessed using the
chi-square test for categorical covariates and analysis of vari-
ance for numerical covariates. The univariate association
(UVA) and multivariable analysis (MVA) for OS or PFS was
tested by a Cox proportional hazards model with hazard ratio
(HR) and its 95% confidence interval (CI) being reported. The
UVA and MVA for PSA CR status was performed using a logis-
tic regression model with the odds ratio (OR) and hazard
ratio (HR) being reported along with the 95% CI and p value.
Variables controlled in the MVA analysis were drug, race,
age, Gleason score, disease volume, and Eastern Cooperative
Oncology Group (ECOG) performance status. Disease volume
was focused on because it encompasses locations and num-
ber of metastases. Kaplan-Meier curves were generated
using OS and PFS for the entire cohort and by race group
[25]. The effect of upfront treatment in the subgroups was
estimated by an MVA model with interaction term between
the treatment group and stratified variables.

RESULTS

Patient Characteristics
A total of 168 patients fit our inclusion criteria. Median age of
diagnosis was 63.5 years. Ninety-two patients were Black
(54.8%) and 76 patients were non-Black (45.2%, 69 White and
7 Asian or Hispanic). Median follow-up time was 22.8 months
(95% CI 19.3–25.8 months) for all patients, 22.6 months (95%
CI 18.4–27.5 months) for Black patients, and 23 months (95%
CI 16.4–27.8 months) for non-Black patients. For upfront ther-
apy, 94 patients received DOC (55.95%) and 74 received ABI
(44.05%). Median follow-up time for DOC was 29.6 months
(95% CI 23.9–35.4 months) and ABI was 15.6 months (95% CI
12.2–19.3 months). The DOC and ABI groups were balanced in
regard to race, age at diagnosis, and ECOG performance status.
The DOC group was more likely to have high-volume disease.
The ABI group was older (as a continuous variable) and were
more likely taking medications for hypertension (Table 1).

Overall Survival
OS in all patients for ABI was 32.2 months with 95.6% sur-
vival at 12 months and for DOC was 47.5 months with
92.2% survival at 12 months (Fig. 1A). There was no signifi-
cant difference in OS between upfront therapies. For Black
patients, OS at 12 months was 97.5% for ABI and 89.2% for
DOC (Fig. 1B). For non-Black patients, OS at 12 months was
92.6% for ABI and 95.5% for DOC (Fig. 1C).

UVA identified shorter OS for ECOG performance status
of 2 (HR 2.21, 95% CI 1.01–4.84, p = .048) and liver metas-
tases (HR 3.30, 95% CI 1.46–7.47, p = .004; Table 2; supple-
mental online Table 1). There was no significant difference
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Table 1. Baseline characteristics in DOC and ABI groups

Variable DOC (n = 94) ABI (n = 74) p valuea

Race

Black 48 (51.06) 44 (59.46) .278

Non-Black 46 (48.94) 27 (36.49)

Age at diagnosis, yr

<65 54 (57.45) 36 (48.65) .256

≥65 40 (42.55) 38 (51.35)

Total Gleason score

7 6 (6.38) 17 (22.97) .008

8–10 64 (68.09) 42 (56.76)

Unknown 24 (25.53) 15 (20.27)

Metastatic disease at initial diagnosis or
recurrence

Initial 75 (79.79) 56 (75.68) .523

After recurrence 19 (20.21) 18 (24.32)

ECOG performance status at time of starting
treatmentb

0 47 (50) 29 (39.19) .077

1 38 (40.43) 29 (39.19)

2 9 (9.57) 16 (21.62)

Number of distant metastasesc

0–1 19 (20.21) 25 (33.78) .047

2–4+ 75 (79.79) 49 (66.22)

Bone metastases

No 15 (15.96) 17 (22.97) .250

Yes 79 (84.04) 57 (77.03)

Liver metastases

No 83 (88.3) 73 (98.65) .010

Yes 11 (11.7) 1 (1.35)

Brain metastases

No 92 (97.87) 73 (98.65) .999

Yes 2 (2.13) 1 (1.35)

Lung metastases

No 74 (78.72) 65 (87.84) .121

Yes 20 (21.28) 9 (12.16)

Disease volumed

High 71 (76.34) 40 (54.05) .002

Low 22 (23.66) 34 (45.95)

Prior treatment for localized diseasee

No 63 (67.02) 44 (59.46) .312

Yes 31 (32.98) 30 (40.54)

Prior treatment: Prostatectomy

No 76 (80.85) 67 (90.54) .080

Yes 18 (19.15) 7 (9.46)

(continued)
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in OS between upfront DOC versus ABI or Black versus non-
Black or based on disease volume. Neither MVA nor sub-
group analyses identified any significant differences in OS
(Table 2; supplemental online Table 4A).

Progression-Free Survival
PFS in all patients for ABI was 26.1 months with 12-month
survival of 71.8%, and that for DOC was 12.9 months with
12-month survival of 55.1% (Fig. 2A). For Black patients,
PFS at 12 months was 72% for ABI and 45.3% for DOC
(Fig. 2B). For non-Black patients, PFS at 12 months was
72.2% for ABI and 65.3% for DOC (Fig. 2C).

Based on our UVA, there was a 70% increased risk of
death or progression for patients treated with DOC (HR 1.7,
95% CI 1.06–2.75, p = .029) in all patients with subgroup ana-
lyses finding that Black patients receiving DOC were more
than two times as likely to progress or die compared with
those receiving ABI (HR 2.27, 95% CI 1.16–4.42, p = .016;

Table 2; supplemental online Table 4B). This was not seen on
MVA. Kaplan-Meier plots visually illustrate this PFS benefit for
ABI compared with DOC in all patients and among Black
patients (Fig. 2A, 2B). There were no differences noted for
non-Black patients based on upfront therapy (Fig. 2C).

DOC was also associated with an increased risk for
death or progression in patients with high-volume disease
in both the UVA (HR 2.75, 95% CI 1.55–4.89, p < .001) and
MVA (HR 2.45, 95% CI 1.32–4.56, p = .005; Table 2; supple-
mental online Table 2). Similarly, patients with an ECOG
performance status of 2 had worse outcomes in the MVA
(HR 2.23, 95% CI 1.08–4.60, p = .030; Table 2).

PSA Complete Response
Median PSA at diagnosis was 56.86, ranging from 0.27 to
>3,500. PSA CR was achieved in 65 patients (38.69%). Evaluating
based on drug, 36 patients received ABI (48.65% of ABI group)
and 29 patients received DOC (30.85% of DOC group). Based on

Table 1. (continued)

Variable DOC (n = 94) ABI (n = 74) p valuea

Prior treatment: Radiation

No 64 (68.82) 48 (64.86) .589

Yes 29 (31.18) 26 (35.14)

Aspirin

No 65 (69.15) 51 (68.92) .974

Yes 29 (30.85) 23 (31.08)

Metformin

No 83 (88.3) 67 (90.54) .641

Yes 11 (11.7) 7 (9.46)

Anti-HTN medications

No 46 (48.94) 21 (28.38) .007

Yes 48 (51.06) 53 (71.62)

Beta blocker

No 80 (85.11) 54 (72.97) .052

Yes 14 (14.89) 20 (27.03)

CCB

No 64 (68.09) 40 (54.05) .063

Yes 30 (31.91) 34 (45.95)

ACEi/ARB

No 71 (75.53) 44 (59.46) .026

Yes 23 (24.47) 30 (40.54)

Age at diagnosis, yr (continuous) 62.65 65.77 .022

Data are presented as n (%).
Bold p values are statistically significant.
aThe p value is calculated by analysis of variance for numerical covariates and chi-square test or Fisher’s exact for categorical covariates, when
appropriate.
bRanging from 0 to 5, with lower scores indicating better functionality.
cNumber of anatomical locations (lymph nodes = 1, bone = 1, liver = 1, lung = 1, brain = 1).
dDisease volume is classified as high-volume disease based on CHAARTED criteria of visceral metastases or ≥ 4 bone lesions with ≥1 beyond axial
skeleton.
eAndrogen deprivation therapy.
Abbreviations: ABI, abiraterone; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor blocker; CCB, calcium channel
blocker; DOC, docetaxel; ECOG, Eastern Cooperative Oncology Group; EUH,; HTN, hypertension.
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race, 21 patients were Black (12.5% of all patients) and 44 were
non-Black (26.19% of all patients; supplemental online Table 3).

Based on MVA findings, PSA CR was more often
achieved in non-Black patients (OR for Black patients= 0.27,
95% CI 0.11–0.64, p = .003), ECOG performance status
0 (OR for ECOG performance status 1 = 0.38, 95% CI 0.15–
0.93, p = .035), and low-volume disease (OR for high-vol-
ume disease = 0.12, 95% CI 0.05–0.30, p < .001; Table 2).
The UVA found that ABI was associated with more PSA CR
(OR for DOC = 0.47, 95% CI 0.25–0.89, p = .020), but this
was not confirmed in MVA. Subgroup analysis did identify
that PSA CR was less likely for Black patients treated with
DOC (OR 0.20, 95% CI 0.05–0.79, p = .021; Table 2; supple-
mental online Table 4C).

DISCUSSION

Our study evaluated real-world outcomes in mHSPC based
on upfront therapy (ABI or DOC) and racial disparities in a
diverse patient population of 54.8% Black patients and
45.2% non-Black patients in Atlanta, Georgia. We found
similar OS based on upfront therapies (ABI and DOC) and
race (Black and non-Black; Fig. 1; Table 2). There is a trend
toward better PFS for ABI, with DOC having an HR of 1.7
(95% CI 1.06–2.75, p = .029) for all patients and 2.27 (95%
CI 1.16–4.42, p = .016) for Black patients (Table 2; Fig. 2A,

2B). In non-Black patients, PFS was similar for ABI and DOC
(Table 2; Fig. 2C). PSA CR was more likely in ABI, non-Black
patients, low-volume disease, and ECOG performance sta-
tus 0 (Table 2). This is the first study comparing upfront
DOC and ABI in mHSPC with approximately half the popula-
tion being Black, reflecting a more realistic clinical practice.

Our retrospective data illustrate a need for prospective
comparisons given similar OS for both drugs and a trend
toward better PFS in ABI, suggesting that ABI is a reason-
able option in high-volume disease. DOC was added to
mHSPC treatment based on the CHAARTED trial, which
demonstrated a 13.6-month OS benefit with DOC plus
androgen deprivation therapy (ADT) compared with ADT
alone, which increased to a 17-month survival benefit in
high-volume disease. The STAMPEDE C arm and STOpCaP
meta-analysis confirmed the improvements in OS and PFS
for DOC in high-volume disease [6,8,9,14]. ABI was added
as a treatment option based on the LATITUDE trial
reporting a 3-year survival of 66% for ABI plus ADT com-
pared with 49% in the placebo plus ADT group and a PFS
benefit of 33 months for ABI plus ADT compared with
14.8 months for placebo plus ADT; this improvement
was confirmed in the STAMPEDE trial arm G [10,11]. The
recent addition of enzalutamide and apalutamide further
complicates the choice of upfront therapies without head-
to-head comparisons or real-world data to guide treatment

Figure 1. Kaplan-Meier (KM) plots for OS for patients with metastatic hormone-sensitive prostate cancer. KM curves were gener-
ated using OS both for the entire cohort and by age group. (A): KM plot including all patients in the cohort. The ABI group has OS
of 32.2 months and the DOC group has OS of 47.5 months. There was no difference in OS. (B): KM plot for Black patients only
showing no difference in OS between Black patients who received ABI and DOC. (C): KM plot for non-Black patients only also show-
ing no difference in OS based on upfront therapy.
Abbreviations: ABI, abiraterone; DOC, docetaxel; OS, median overall survival; N/A, not applicable; OS, overall survival.
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decisions. Although at the time of our study there were no
available studies to compare upfront therapies in mHSPC,
the PEACE-1 trial was underway to prospectively address
outcomes in HSPC treated with ADT alone or in combina-
tion with DOC, ADT alone or in combination with ABI, ADT
alone or in combination with DOC and radiation, and
ADT alone or in combination with DOC and ABI [12,13,26].

In mHSPC, there are no data specifically for racial dispar-
ities, yet prior studies report that Black patients have a higher
incidence of PCa, receive a diagnosis at a younger age, and
suffer from more aggressive disease [3,15,17–19,26,27]. How-
ever, the current understanding of racial disparities in PCa has
become increasingly complex, with recent studies in CRPC
showing that Black patients may have better clinical outcomes
compared with White patients, seen as better OS when
treated with DOC, ABI, or enzalutamide [20–23,27–29].

Despite the higher incidence of PCa in Black patients and
questions regarding racial disparities, clinical trial populations
do not accurately reflect real-life diversity, with Black patients
accounting for only 2.74% of oncology clinical trials. The trials
leading to approval for ABI and DOC either did not report race
as in STAMPEDE and LATITUDE or had only 9.6% Black partici-
pation as in CHAARTED [6,10,11,30]. Additionally, clinical trial
patients are on average 6.5 years younger than usual patient
populations undergoing treatment [31]. Data from real-world
clinical practice are needed to better understand outcomes in

patients who are from different backgrounds, are older, and
may have comorbidities.

Our study starts to address the discrepancy in clinical data
for Black patients with PCa and specifically mHSPC. We found
that Black and non-Black patients had similar OS and PFS
regardless of upfront therapy; however, subgroup analyses
illustrate decreased PFS for Black patients treated with DOC
compared with ABI (HR 2.27, CI 1.16–4.42, p = .016; Table 2;
supplemental online Table 4B). We also found disparities in
PSA CR with Black patients being less likely to achieve a CR
(OR 0.27, 95% CI 0.11–0.64, p = .003), especially if treated
with DOC (OR 0.20, 95% CI 0.05–0.79, p = .021; Table 2; sup-
plemental online Table 4C). Literature review identified one
study in mCRPC that also found better PSA responses for
Black patients treated with ABI; otherwise, there is minimal
information about variations in responses to ABI and DOC
based on race [20–22]. A prospective study could help eluci-
date if these disparities seen in subgroup analyses for PFS
and PSA CR translate to differences in OS over time.

Potential explanations for these observed racial disparities
include both biological and socioeconomic etiologies. Proposed
molecular mechanisms for the increased incidence in PCa have
included genetic polymorphisms in the androgen signaling path-
way, variations in growth factor expression, differences in
microsatellites, and epigenetics [32–38]. However, a large multi-
ple cohort study of 306,100 patients with localized and

Figure 2. Kaplan-Meier (KM) plots for PFS for patients with metastatic hormone-sensitive prostate cancer. KM curves were gener-
ated using PFS both for the entire cohort and by age group. (A): KM plot including all patients in the cohort showing improved PFS
for those treated with ABI (p = .0272). (B): KM plot for Black patients only showing improved PFS for Black patients treated with
ABI (p = .0043). (C): KM plot for non-Black patients only showing no difference in PFS based on upfront therapies (p = .7765).
Abbreviations: ABI, abiraterone; DOC, docetaxel; PFS, progression-free survival.
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metastatic PCa, including 18.1% Black patients, found no signifi-
cant difference for PCa-specific outcomes for Black patients in
cohorts with equal access to care (i.e., the Department of Vet-
eran’s Affaircomplets and National Cancer Institute), suggesting
social factors as a primary contributor to racial disparities in PCa
[39]. We postulate that the observed improved response to ABI
for Black patients in our cohort is multifactorial with potential
explanations both biologically and socioeconomically. Other
studies have found increased androgen receptor expression
and higher levels of circulating androgens in Black patients,
which could provide a biological basis for the improved
response to androgen synthesis inhibition with ABI [20,40].
However, identifying potential biological basis is confounded by
the social inequalities that Black patients are more likely to face,
such as less access to health care, education, social services,
and financial support [41–43]. Our study lacked financial
and education data to further differentiate these socioeconomic
factors, so we are unable to definitively determine the cause of
racial disparities in our patient population. Future studies
should include these data points to further distinguish underly-
ing causes of any racial disparities.

There are a few other limitations to our study in addition
to the lack of socioeconomic data. As a retrospective review
from two hospital centers in Atlanta, Georgia, with a small
number of Asian and Hispanic patients, the results might not
be generalizable to other settings. The self-reported nature of
race and potential heterogeneity between the two practice
sites present challenges to our racial disparity analyses. Addi-
tionally, we are unable to control for all possible confounding
factors given our population size and expected limitations of
retrospective data. The median follow-up time was
22.8 months, which may not be long enough to fully discern
the extent of any differences among our patients’ outcomes.
Potentially, the differences seen between ABI and DOC groups
could be related to unmeasured differences in baseline
populations not accounted for in our analyses, such as the
tendency toward DOC for patients who may have poor adher-
ence to daily oral therapies, such as ABI. We did not include
other novel oral therapies, such as enzalutamide or
apalutamide, owing to the small sample size and short follow-
up for our patients with mHSPC given the recent approval of
these therapies. Despite these limitations, we believe the
study has several strengths. The inclusion of 54.8% Black
patients offers insight into the outcomes of a group that is
underrepresented in clinical trials. Our UVAs and MVAs
accounted for a large number of clinical and demographic fac-
tors. Prospective validation of our results would help clarify
differences in outcomes and racial disparities.

CONCLUSION

Our retrospective multicenter study evaluated clinical out-
comes (OS, PFS, and PSA CR) in a population of 54.8% Black

patients based on upfront therapies (ABI and DOC) and
assessed outcomes for racial disparities. These real-world data
observed similar OS for ABI versus DOC and Black versus non-
Black patients, supporting the current use of ABI and DOC in
Black patients with mHSPC despite the underrepresentation of
this group in clinical trials. There was a trend toward better
PFS for ABI in all patients and Black patients, whereas non-
Black patients had similar PFS for both ABI and DOC. Racial
disparities were also observed in PSA CR, with Black patients
being less likely to achieve a CR. To our knowledge, this is the
first study in mHSPC to evaluate clinical outcomes based on
upfront therapy and racial disparities.
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Editor’s Note:
See the related commentary, “Nature versus Nurture: Investigating Racial Disparity in Advanced Prostate Cancer,”
by Nishita Tripathi, Neeraj Agarwal, and Abhishek Tripathi, on page 904 of this issue.
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