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abstract

PURPOSE Docetaxel and abiraterone acetate plus prednisone or prednisolone (AAP) both improve survival when
commenced alongside standard of care (SOC) androgen deprivation therapy in locally advanced or metastatic
hormone-sensitive prostate cancer. Thus, patient-reported quality of life (QOL) data may guide treatment choices.

METHODS A group of patients within the STAMPEDE trial were contemporaneously enrolled with the possibility of
being randomly allocated to receive either docetaxel 1 SOC or AAP 1 SOC. A mixed-model assessed QOL in
those who had completed at least one QLQ-C30 1 PR25 questionnaire. The primary outcome measure was
difference in global-QOL (QLQ-C30 Q29&30) between patients allocated to docetaxel1 SOC or AAP1 SOC over
the 2 years after random assignment, with a predefined criterion for clinically meaningful difference of . 4.0
points. Secondary outcome measures included longitudinal comparison of functional domains, pain, and
fatigue, plus global-QOL at defined timepoints.

RESULTS Five hundred fifteen patients (173 docetaxel 1 SOC and 342 AAP 1 SOC) were included. Baseline
characteristics, proportion of missing data, and mean baseline global-QOL scores (docetaxel 1 SOC 77.8 and
AAP 1 SOC 78.0) were similar. Over the 2 years following random assignment, the mean modeled global-QOL
score was13.9 points (95%CI,10.5 to17.2; P5 .022) higher in patients allocated to AAP1 SOC. Global-QOL
was higher for patients allocated to AAP1 SOC over the first year (15.7 points, 95% CI,13.0 to18.5; P, .001),
particularly at 12 (17.0 points, 95% CI, 13.0 to 111.0; P 5 .001) and 24 weeks (18.3 points, 95% CI, 14.0
to 112.6; P , .001).

CONCLUSION Patient-reported QOL was superior for patients allocated to receive AAP 1 SOC, compared with
docetaxel 1 SOC over a 2-year period, narrowly missing the predefined value for clinical significance. Patients
receiving AAP1 SOC reported clinically meaningful higher global-QOL scores throughout the first year following
random assignment.

J Clin Oncol 00. © 2021 by American Society of Clinical Oncology

INTRODUCTION

Over the past 5 years, several therapies have been
approved in combination with androgen deprivation
therapy (ADT) for the treatment of metastatic
hormone-sensitive prostate cancer (HSPC).1 STAM-
PEDE (Systemic Therapy for Advanced or Metastatic
Prostate Cancer: Evaluation of Drug Efficacy; Clin-
icalTrials.gov identifier: NCT00268476) is a multiarm,
multistage platform trial assessing different treatment
regimens given alongside or instead of long-term ADT.
Data from STAMPEDE and other trials have demon-
strated that treatment with docetaxel or with abir-
aterone acetate plus prednisone or prednisolone

(AAP) started concurrently with long-term ADT sig-
nificantly prolongs overall survival when compared
with ADT alone.2-7

Patients with prostate cancer report a willingness to
compromise maximal survival to achieve better quality
of life (QOL).8 Although ADT is associated with multiple
side effects that negatively affect QOL,9 the impact on
QOL from additional treatment with docetaxel or AAP
has not been directly compared.

There have been no prospectively randomized trials
directly comparing docetaxel to AAP in patients with
HSPC. However, between November 2011 and March
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2013, a group of patients within STAMPEDE were con-
temporaneously enrolled with the potential to be randomly
allocated to receive either six cycles of docetaxel with daily
prednisolone during chemotherapy 1 standard of care
(SOC) or daily AAP 1 SOC (Appendix Fig A1, online only),
creating an opportunity for comparative studies. Although
not directly preplanned (in terms of power, type 1 error, and
sample size), an analysis of survival outcomes in these
patients found no evidence of difference in overall sur-
vival.10 Here, we present a comparison of patient-reported
QOL data from these patients contemporaneously ran-
domly allocated to receive docetaxel1 SOC or AAP1 SOC
within the STAMPEDE platform.

METHODS

The design of STAMPEDE has been described previously.11

In brief, STAMPEDE opened to recruitment in October
2005 with patients randomly allocated to one of five
treatment regimens including docetaxel1 SOC, or a shared
control arm (SOC alone). A new research arm AAP 1 SOC
opened to recruitment in November 2011, using the on-
going shared control arm and partially overlapping with
recruitment to the docetaxel1 SOC arm until March 2013,
when the docetaxel 1 SOC arm closed to recruitment.
Patients with high-risk locally advanced or metastatic HSPC
with a plan to start long-term ADT were eligible for this
analysis if they had been randomly allocated to either
docetaxel 1 SOC or AAP 1 SOC in STAMPEDE during this
overlapping period (November 2011-March 2013; Ap-
pendix Fig A1), and had completed at least one QOL
questionnaire at any timepoint. Allocation to a treatment
group used minimization with a random element across
predefined stratification factors and a random assign-
ment ratio of 1:2:2 (docetaxel 1 SOC, AAP 1 SOC, or
control group; Fig 1).

National regulatory and ethics committees approved the
Protocol (online only), participating hospital sites obtained
local approval, and participants provided written informed
consent.

Intervention

All treatments were open-label. SOC ADT for patients with
nonmetastatic disease was a minimum of 2 years and
patients with metastatic disease were planned for lifelong
treatment. Therefore, all patients in this analysis had similar
ADT exposure. Prostate 6 pelvic lymph node–directed
radiotherapy was at the treating physicians’ discretion.

Patients received SOC plus either docetaxel (75 mg/m2 IV)
administered 3 weekly for up to six cycles, with 5 mg
prednisolone BD continuously, or abiraterone acetate
(1,000 mg) orally plus 5 mg prednisolone or prednisone
both daily. AAP was continued for 2 years in patients with
nonmetastatic disease and permitted until biochemical,
radiologic, and clinical progression occurred in those with
metastatic disease.

Questionnaires Used and Scoring Method

All patients who provided consent were eligible to join the
QOL substudy. The EORTC QLQ-C30 version 3.0 ques-
tionnaire12 with the prostate cancer–specific module
PR2513 was completed at baseline and at trial follow-up
visits: 6-weekly for the first 6 months, 12-weekly until 2
years, 6-monthly until 5 years, and annually thereafter.

Questionnaires were scored as per EORTC guidelines.14

Questions from the global-QOL scale, functional domain
scales, and symptom scales were considered with all
scores standardized to a value between 0 and 100.

Thresholds to define a clinically meaningful difference
(CMD) in QOL scores were derived from a previous meta-
analysis and expert panel review.15 The CMD threshold

CONTEXT

Key Objective
Docetaxel and abiraterone acetate plus prednisone or prednisolone (AAP) both prolong overall survival for men with

hormone-sensitive prostate cancer starting long-term androgen deprivation therapy, with no clear evidence either
treatment is superior. This analysis aimed to determine if differences in quality of life (QOL) scores over a 2-year period in
patients allocated to receive docetaxel 1 standard of care (SOC) or AAP 1 SOCwithin the STAMPEDE trial were clinically
meaningful. This study is the only published analysis of QOL comparing docetaxel 1 SOC and AAP 1 SOC from a
contemporaneously randomly assigned group of patients.

Knowledge Generated
Global-QOL scores over the first 2 years were significantly higher in patients allocated to AAP 1 SOC compared with

docetaxel 1 SOC, although they did not meet the threshold to be clinically meaningful. Several secondary analyses
favored AAP 1 SOC, particularly in the first year of treatment where results exceeded the clinically meaningful threshold.

Relevance
Understanding the difference in QOL scores will help clinicians and patients choose between docetaxel 1 SOC or

AAP 1 SOC as upfront treatment for hormone-sensitive prostate cancer.
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distinguishes between differences in scores that are sta-
tistically significant, yet patients are unlikely to notice from
differences likely to reflect a tangible benefit or detriment.
The CMD threshold varies according to domains tested,
with the CMD threshold for global-QOL defined as a dif-
ference . 4 points (Appendix Table A1, online only).

The results are presented with the docetaxel 1 SOC score
subtracted from the AAP 1 SOC. Hence, a positive value
indicates the AAP 1 SOC group score is higher, and a
negative value indicates the docetaxel 1 SOC group score
is higher. Higher scores indicate better QOL, except for
symptom scales where a higher score indicates a greater
burden of symptoms or worse QOL.

Statistical Methods

Patients were censored at the start of second-line treatment
or death. All data were analyzed using the intention-to-treat
principle. The sample size was determined by the main
STAMPEDE trial design with no dedicated calculation for
the QOL analyses. The trial did not collect reasons for
missing questionnaires, and missing data were not
imputed.

Longitudinal, repeated-measures analyses used mixed-
effects models with time and treatment interaction, un-
structured covariance, and patient-level random effects.
Cross-sectional analyses used linear regression, adjusted
for baseline score.

Outcome Measures

The primary outcome measure was difference in global-
QOL scores (QLQ-C30 Q29: “How would you rate your
overall health during the last week?” and Q30: “How would
you rate your overall quality of life during the last week?”)
over the first 2 years from random assignment between
patients allocated to receive docetaxel 1 SOC or
AAP 1 SOC, using repeated-measures analysis.

Secondary outcome measures were difference over 2 years
in each functional domain (physical, emotional, role,
cognitive, and social) and two symptoms (pain and fatigue),
comparing docetaxel 1 SOC with AAP 1 SOC using
repeated-measures analysis. Additionally, global-QOL
scores were compared between groups using cross-
sectional analysis at weeks 12, 24, 48, and 104.

Exploratory analyses included difference in global-QOL
between docetaxel 1 SOC and AAP 1 SOC over the first
year, difference in patients with metastatic or nonmetastatic
disease, and postprogression. QLQ-C30 summary scores14

(a validated summary score that looks across all domains)
were compared. Finally, global-QOL scores in the control
group patients were compared with each treatment group.

RESULTS

Between November 15, 2011, and March 31, 2013,
566 patients were randomly allocated to receive either

ADT + RT to the
prostate

(M1 patients
only; n = 26)

ZA + SOC
(n = 189) 

SOC
(n = 377) 

Docetaxel + ZA
+ SOC

(n = 190)

Patients randomly assigned to STAMPEDE between
November 15, 2011, and March 31, 2013,

(period of analysis defined by overlapping
recruitment to docetaxel + SOC and AAP + SOC)

(N = 1,348)    

Completed at least one QOL questionnaire
(n = 515)

Docetaxel + SOC
patients
(n = 173)

AAP + SOC patients
(n = 342) 

AAP + SOC
(n = 377)

Docetaxel + SOC
(n = 189)

FIG 1. CONSORT diagram. AAP, abiraterone acetate plus prednisolone or prednisone; ADT, androgen deprivation therapy; M1,
Metastatic prostate cancer; QOL, quality of life; RT, radiotherapy; SOC, standard of care; ZA, zoledronic acid.
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docetaxel 1 SOC or AAP 1 SOC within STAMPEDE. Of
these, 515 patients (docetaxel 1 SOC n 5 173 and
AAP 1 SOC n 5 342) completed at least one QOL
questionnaire and were included in this analysis (Fig 1).
The data for these analyses were frozen on December 3,
2019.

Baseline characteristics were similar between the groups,
including pain at baseline and validated prognostic vari-
ables such as age, stage, and performance status
(Table 1). Baseline characteristics of the patients were
similar to those of the larger docetaxel 1 SOC and
AAP 1 SOC groups previously reported.2,3 Baseline
global-QOL scores were also similar: docetaxel 1 SOC
77.8 (standard deviation 20.0) and AAP 1 SOC 78.0
(standard deviation 19.3).

Baseline QOL questionnaires were received from 89% of
patients in both treatment groups. Questionnaires were
defined as expected at each follow-up visit, provided the
patient was not censored. Overall, during the 2-year
analysis period, the proportion of expected question-
naires received was 67% in the docetaxel1 SOC group and
75% in the AAP1 SOC group. There was no evidence that
missing data correlated with baseline characteristics in-
cluding age or metastatic status. The proportion of missing
forms is shown in Appendix Table A2 and Figure A2 (online
only).

Over the 2 years following random assignment, 34 of 171
participants (19.9%—two patients only providing data
postprogression) in the docetaxel 1 SOC group and 71 of
342 participants (20.8%) in the AAP 1 SOC group were
censored for starting second-line treatment or death.

Failure-free survival (FFS; defined as time from random
assignment to the first of either biochemical, lymph node,
or distant metastatic progression; or prostate cancer-
specific death) was 64.1% within the 2-year analysis pe-
riod for the docetaxel1 SOC group (58 events, 25 patients
given subsequent treatment with life-prolonging therapy).
In the AAP 1 SOC group, FFS was 76.4% (80 events, 41
patients with subsequent life-prolonging therapy).

Treatment

In the docetaxel1 SOC group, 160 of 173 (92.4%) started
docetaxel, 137 of 173 (79.2%) completed six cycles,
whereas 21 of 160 patients stopped early because of ex-
cess toxicity, and 2 of 160 for other nonspecified reasons.

In the AAP 1 SOC group, 340 of 342 (99.0%) participants
started AAP. Median time on treatment was 697 days
(interquartile range, 332-751 days) with time on treatment
censored for each patient at the final QOL questionnaire
contributing to the analysis (therefore likely shorter than
actual time on treatment). Within the first 2 years, 263 of
342 (77.0%) participants were still taking AAP when the
last QOL questionnaire was received, and 11 patients
stopped AAP because of toxicity.

Two-year longitudinal analysis. Over the 2-year period after
random assignment, the mean modeled global-QOL score
was 74.5 (SE, 1.0) among the AAP1 SOC group, and 70.6
(SE, 1.4) among the docetaxel 1 SOC group, a difference
of 13.9 points (95% CI, 0.5 to 7.2; P 5 .02) favoring
AAP1 SOC. This was statistically significant, but just failed
to reach the predefined threshold of . 4 points denoting a
CMD (Fig 2).

QLQ-C30 functional domains. In the 2 years following
random assignment, there was a statistically significant and
CMD favoring AAP 1 SOC in the domain assessing social
function (15.0, 95% CI, 1.3 to 8.7; P 5 .008). Statistically
significant differences in physical (14.5, 95% CI, 1.3 to
7.7; P5 .006) and role function (15.8, 95% CI, 1.6 to 9.9;
P 5 .006) favoring AAP 1 SOC did not meet the CMD
threshold (Appendix Table A1). There was no evidence of
difference in cognitive function (–0.2, 95% CI, –3.4 to 3.0;
P5 .920) or emotional function (10.2, 95%CI, –3.1 to 3.6;
P 5 .885; Fig 3).

QLQ-C30 symptoms. Over 2 years after random assignment,
the difference was –3.9 points (95% CI, –7.7 to –0.1;
P 5 .042) in reported fatigue scores and –6.3 points (95%
CI, –10.0 to –2.6; P , .001) for pain scores, both favoring
AAP 1 SOC (as higher scores indicate worse symptoms).
This was only clinically meaningful for pain scores (Fig 4).

Cross-sectional analysis. At 12 weeks and 24 weeks, the
difference in global-QOL scores was 17.0 points (95% CI,
3.0 to 11.0; P 5 .001) and 18.3 points (95% CI, 4.0 to
12.6; P , .001) favoring the AAP 1 SOC group, respec-
tively. At 48 weeks, there was no apparent difference in
global-QOL scores, 11.8 points (95% CI, –2.5 to 6.0;
P5 .412), whereas at 104 weeks, the difference was14.8
points (95% CI, 0.0 to 9.5; P 5 .048) favoring the
AAP 1 SOC group. Thus, the difference in global-QOL met
the CMD threshold at 12, 24, and 104 weeks.

A summary of all secondary analyses performed is given in
Table 2. A sensitivity analysis comparing the results using
censored data versus all available data did not change the
conclusions of these analyses.

Longitudinal analysis for global-QOL (year 1). Using the
mixed-model approach, the difference in global-QOL
scores over 1 year following random assignment
was 15.7 points (95% CI, 3.0 to 8.5; P , .001) with
patients in the AAP 1 SOC group reporting a statistically
significantly and clinically meaningful superior QOL com-
pared with those in the docetaxel 1 SOC group.

Nonmetastatic and metastatic disease. Longitudinal ana-
lyses of global-QOL were repeated separately for patients
with nonmetastatic and metastatic disease. There was a
similar proportion of patients in each treatment group with
nonmetastatic disease (71 of 173 [41.0%] for
docetaxel1 SOC and 137 of 342 [40.1%] AAP1 SOC) and
metastatic disease (102 of 173 [58.9%] docetaxel 1 SOC
and 205 of 342 [59.9%] AAP 1 SOC). For patients with
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TABLE 1. Baseline Characteristics of Patients Included in This Analysis, Comparing Patients Allocated to Receive SOC Alone, Docetaxel 1 SOC, or
AAP 1 SOC During the Period of Overlapping Recruitment to These Treatments
Characteristic SOC Alone (n 5 343) Docetaxel 1 SOC (n 5 173) AAP 1 SOC (n 5 342)

Age at random assignment, years

Median (IQR) 66 (62-71) 66 (62-71) 66 (61-70)

WHO performance status, No. (%)

0 273 (80) 137 (79) 277 (81)

1 or 2 70 (20) 36 (21) 65 (19)

PSA level before treatment, ng/mL

Median (IQR) 68 (20-210) 59 (32-176) 54 (21-177)

Disease group, No. (%)

Newly diagnosed node-negative, nonmetastatic 64 (19) 39 (23) 71 (21)

Newly diagnosed node-positive, nonmetastatic 62 (18) 30 (17) 59 (17)

Newly diagnosed metastatic 202 (59) 99 (57) 191 (56)

Previously treated now relapsing 15 (4) 5 (3) 21 (6)

Pain from prostate cancer at random assignment, No. (%)

Present 38 (11) 33 (19) 56 (16)

Tumor stage, No. (%)

T0 2 (1) 1 (1) 2 (1)

T1 6 (2) 0 (0) 3 (1)

T2 36 (10) 20 (12) 26 (8)

T3 218 (64) 115 (66) 227 (66)

T4 66 (19) 35 (20) 62 (18)

Tx 15 (4) 2 (1) 22 (6)

Nodal status, No. (%)

N0 148 (43) 75 (43) 141 (41)

N1 181 (53) 94 (54) 184 (54)

NX 14 (4) 4 (2) 17 (5)

Gleason sum score, No. (%)

# 7 82 (24) 32 (18) 83 (24)

8-10 253 (74) 140 (81) 252 (74)

Missing 8 (2) 1 (1) 7 (2)

Metastases at random assignment, No. (%)

Bone 190 (55) 87 (50) 177 (52)

Liver 2 (1) 0 (0) 4 (1)

Lung 11 (3) 4 (2) 11 (3)

Distant node 62 (18) 25 (14) 65 (19)

Other 10 (3) 9 (5) 8 (2)

RT planned, No. (%)

Yes 123 (36) 65 (38) 121 (35)

Days from diagnosis to random assignment

Newly diagnosed, median (IQR) 70 (56-95) 76 (58-97) 76 (52-97)

Relapsing, median (IQR) 1,070 (716-1,425) 1,013 (306-1,806) 1,404 (665-2,252)

Days from random assignment to starting current ADT

Median (IQR) –48 (–68 to –28) -49 (-65 to -28) -48.5 (-65 to -29.5)

(continued on following page)
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metastatic disease, there was evidence of higher global-
QOL scores in the AAP1 SOC group (14.5 points, 95% CI,
0.3 to 8.6; P5 .036), but no clear evidence of difference in

scores in patients with nonmetastatic disease (13.0, 95%
CI, –2.4 to 8.3; P5 .275; Appendix Fig A3, online only). An
interaction test found no evidence that metastatic status

TABLE 1. Baseline Characteristics of Patients Included in This Analysis, Comparing Patients Allocated to Receive SOC Alone, Docetaxel 1 SOC, or
AAP 1 SOC During the Period of Overlapping Recruitment to These Treatments (continued)
Characteristic SOC Alone (n 5 343) Docetaxel 1 SOC (n 5 173) AAP 1 SOC (n 5 342)

Prior hormone treatment, No. (%)

None 330 (96) 169 (98) 330 (96)

LHRHa 6 short course AAs 11 (3) 3 (2) 7 (2)

Antiandrogens alone 2 (1) 1 (1) 5 (1)

Length of prior hormone treatment, days

Median (IQR) 155 (146-179) 186.5 (146-262) 168 (132-211)

Months from previous hormone treatment and random assignment

Median (IQR) 27 (19-37) 51 (27-73) 54 (34-119)

Current or planned course of hormone treatment, No. (%)

Orchidectomy 1 (, 1) 0 (0) 1 (, 1)

LHRHa 340 (99) 173 (100) 341 (100)

Bicalutamide 1 (, 1) 0 (0) 0 (0)

Maximum androgen blockade 1 (, 1) 0 (0) 0 (0)

Abbreviations: AA, antiandrogens; AAP, abiraterone acetate plus prednisone or prednisolone; ADT, androgen deprivation therapy; IQR, interquartile range;
LHRHa, luteinising hormone–releasing hormone antagonist/agonist; PSA, prostate-specific antigen; RT, radiotherapy; SOC, standard of care.

Higher scores = better function

Difference +3.9 points
(95% CI, 0.5 to 7.2, P = .022)
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FIG 2. Longitudinal analysis using a mixed-model approach of global-QOL scores. The red line shows global-QOL
score for patients treated with AAP 1 SOC, whereas the blue line shows global-QOL score for patients treated with
docetaxel1 SOC over the 2 years following random assignment. The red and blue shaded areas show the 95% CI
around each line. The black line shows global-QOL for patients receiving SOC alone. Higher scores indicate better
QOL. The difference is calculated by subtracting the docetaxel1 SOC score from the AAP 1 SOC score; a positive
difference represents a higher QOL for patients treated with AAP1 SOC and negative difference represents a higher
QOL for patients receiving docetaxel1 SOC. All scores are corrected as per QLQ-C30 guidelines to range from 0 to
100. AAP, abiraterone acetate plus prednisone or prednisolone; QOL, quality of life; SOC, standard of care.
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FIG 3. Longitudinal analysis showing QOL score for each functional domain over 2 years, separating scores for patients treated with
docetaxel1 SOC versus AAP1 SOC. Higher scores indicate better quality of life. All scores are corrected as per QLQ-C30 guidelines to range from
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domain. AAP, abiraterone acetate plus prednisone or prednisolone; QOL, quality of life; SOC, standard of care.
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had a differential effect on difference between QOL scores
in patients treated with docetaxel1 SOC versus AAP1 SOC
(interaction P 5 .701).

QLQ-C30 summary scores. Over the 2-year period, the
average QLQ-C30 summary score was 85.0 (SE, 0.7) with
AAP 1 SOC and 82.4 (SE, 1.0) with docetaxel 1 SOC, a
difference of 12.6 points (95% CI, 0.1 to 5.1; P 5 .041)
favoring AAP 1 SOC (Appendix Fig A4, online only).

QOL from the point of progression. A longitudinal analysis of
global-QOL for 12 months postprogression included data
from 58 of 173 (33.5%) patients randomly assigned to
docetaxel 1 SOC and 80 of 342 (23.4%) patients
AAP 1 SOC. There was no evidence of a difference in
global-QOL scores following progression in this small group
(–4.9 points; 95% CI, –13.2 to 3.4; P 5 .247; Appendix
Fig A5, online only).

Comparison to SOC. There was no difference between
global-QOL scores in the docetaxel1 SOC group compared
with control group (–1.0 points, 95% CI, –4.4 to 12.3;
P 5 .553), and higher scores with AAP 1 SOC compared
with control, although this did not meet the CMD threshold
(12.9 points, 95% CI, 0.1 to 5.6; P 5 .040).

DISCUSSION

During the first 2 years following random assignment,
global-QOL scores were higher for patients allocated to
receive AAP 1 SOC, although this did not meet the CMD
threshold. However, there was a CMD between groups over
the first year following random assignment, and at the 12-,
24-, and 104-week timepoints favoring AAP 1 SOC.
Moreover, scores favored AAP 1 SOC over 2 years in the

role domain (encompassing activities of daily living, mo-
bility, and work capacity) and lower levels of pain.

Our analysis included more than 500 contemporaneously
randomly assigned patients well matched for baseline
characteristics. The trial collected QOL at multiple time-
points enabling a detailed longitudinal analysis. Although
QOL is an important outcome measure for all interventional
clinical trials16 with guidelines to standardize reporting,17

variations in trial design, tools, and statistical methods often
prevent meaningful cross-trial comparisons. As far as the
authors are aware, this is the only direct comparison of QOL
reported by patients randomly assigned to receive
docetaxel 1 SOC or AAP 1 SOC.

At 12 weeks, falling QOL scores in the docetaxel 1 SOC
group almost certainly reflect toxicity from chemotherapy.
By 24 weeks, docetaxel treatment is completed, with pa-
tients remaining on ADT alone. Our analysis showed lower
QOL scores in the docetaxel 1 SOC group throughout the
first year, suggesting persistent or slow-to-recover toxicity.
This is likely to be an important factor contributing to dif-
ference in QOL scores.

From12weeks onward, patients treatedwith docetaxel1 SOC
reported higher pain scores, potentially contributing to worse
global-QOL scores. This could reflect increased prevalence
of persistent painful toxicities in the docetaxel 1 SOC group,
such as peripheral neuropathy or chemotherapy-induced
pain syndromes, or withdrawal of steroids given with
chemotherapy.

It does not appear that higher QOL scores in the AAP1 SOC
group were because of differences in progression rates.
FFS is largely driven by biochemical relapse, ie, not
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FIG 4. Longitudinal analysis showing QOL score for pain and fatigue symptoms over 2 years, separating scores for patients treated with
docetaxel 1 SOC versus AAP1 SOC. The difference over 2 years is calculated by subtracting the docetaxel 1 SOC score from the AAP 1 SOC
score; a positive difference represents a higher symptom score for patients treated with AAP1 SOC and a negative difference indicates a higher
symptom score for patients receiving docetaxel1 SOC. Higher scores indicate worse symptoms and quality of life. All scores are corrected as per
QLQ-C30 guidelines to range from 0 to 100: (A) pain symptoms and (B) fatigue symptoms. AAP, abiraterone acetate plus prednisone or
prednisolone; QOL, quality of life; SOC, standard of care.
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invariably associated with disease-related symptoms. FFS
was markedly worse in the control group (45% at 2 years)
than either treatment groups, yet mean global-QOL scores
over 2 years in the control group were not lower than the
docetaxel 1 SOC group. Also, we censored patients at
death or start of second-line treatment (docetaxel 20%;
AAP 21%), a timemore likely to be associated with disease-
related symptoms. Comparing results with- and without
censored patients did not alter the outcome of our analyses.

We did not find convincing evidence that differences in
QOL scores for patients treated with docetaxel 1 SOC
compared with AAP 1 SOC were different in metastatic
versus nonmetastatic disease. This may warrant further
analysis.

Postprogression, there was a nonsignificant trend toward
lower absolute global-QOL in the AAP 1 SOC group
compared with docetaxel 1 SOC, noting that median time
to progression occurred later in the AAP 1 SOC group.

Understanding QOL postprogression is important, partic-
ularly as patients with advanced prostate cancer may have
multiple lines of treatment. Patients treated with docetaxel
first may subsequently receive AAP and vice versa; in key
trials, 38% of patients treated initially with docetaxel1 ADT
went on to receive additional life-prolonging therapy,4

whereas 30% of patients initially treated with AAP 1
ADT received subsequent life-prolonging treatment.5 QOL
gains during first treatment may potentially be nullified by
subsequent treatment, although improvement in disease-
related symptoms for patients with more advanced disease
may counterbalance toxicity from treatment. Indeed, al-
though we saw QOL scores generally decline over time for
all treatments, previous studies report improvement in QOL
for many patients treated with docetaxel for castration-
resistant prostate cancer.18,19 Maximizing QOL during first-
line treatment may be more meaningful for a greater pro-
portion of patients as time to the first progression is generally
the longest, with progressively shorter periods following each

TABLE 2. Summary of Primary and Secondary Outcomes, Including Longitudinal Analysis of Global-QOL, Functional Scores and Symptoms, and Cross-
Sectional Analysis of Global-QOL Scores at 12, 24, 48, and 104 Weeks

Outcome

Model Estimate (SE)

Difference (95% CI; AAP score minus docetaxel score) PSOC Alone Docetaxel 1 SOC AAP 1 SOC

Longitudinal analysis of QOL over 2 years

Global-QOL 71.6 (1.0)a 70.6 (1.4) 74.5 (1.0) 13.9 (0.5 to 7.2) .022

Longitudinal analysis of functional scores over 2 years

Physical 80.5 (1.4) 85.0 (0.9) 14.5 (1.3 to 7.7) .006

Social 80.2 (1.6) 85.3 (1.0) 15.0 (1.3 to 8.7) .008

Role 77.4 (1.7) 83.2 (1.2) 15.8 (1.6 to 9.9) .006

Emotional 82.4 (1.4) 82.6 (1.0) 10.2 (–3.1 to 3.6) .885

Cognitive 83.4 (1.3) 83.2 (0.9) –0.2 (–3.4 to 3.0) .920

Longitudinal analysis of symptoms over 2 years

Pain 21.7 (1.6) 15.4 (1.1) –6.3 (–10.0 to –2.6) , .001

Fatigue 30.4 (1.6) 26.5 (1.1) –3.9 (–7.7 to –0.1) .042

Time Point

Mean (SD) Observed Values From Patients With QOL
Data at Each Timepoint

Difference (95% CI) Using Regression of Global-QOL Score by
Baseline Score and Treatment PSOC Alone Docetaxel 1 SOC AAP 1 SOC

Cross-sectional analysis

Baseline 76.1 (19.3) 77.8 (20.0) 78.0 (19.3)

12 weeks 73.8 (21.9) 70.7 (22.2) 76.5 (19.5) 17.0 (3.0 to 11.0) .001

24 weeks 72.1 (22.4) 67.9 (21.1) 75.6 (20.9) 18.3 (4.0 to 12.6) , .001

48 weeks 71.5 (21.0) 74.4 (20.2) 75.5 (20.4) 11.8 (–2.5 to 6.0) .412

2 years 72.6 (21.0) 72.6 (20.7) 77.3 (17.8) 14.8 (0.0 to 9.5) .048

No. of patients 341 172 342b

Abbreviations: AAP, abiraterone acetate plus prednisolone or prednisone; QOL, quality of life; SOC, standard of care; SD, standard deviation.
aEstimate for global-QOL in SOC group comes from a separate mixed model to the comparison model.
bNumber of AAP 1 SOC patients contributing to the mixed models social, emotional, and cognitive scores is 341.
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subsequent treatment. Moreover, there is no benefit in re-
serving treatments with a better QOL profile for patients who
become unfit for subsequent treatment.

Other HSPC QOL studies support our findings. CHAARTED,
a randomized trial of patients with metastatic HSPC allocated
to receive docetaxel 1 ADT or ADT-alone, found that QOL
scores in patients treated with docetaxel 1 ADT were sig-
nificantly lower (suggesting worse QOL) at 3 months, but
higher at 12 months compared with patients treated with
ADT, although neither difference met the clinically important
threshold.20 LATITUDE, a randomized comparison of
AAP 1 ADT to ADT-alone in patients with high-risk newly
diagnosedmetastatic HSPC, found that patients treated with
AAP 1 ADT reported better total QOL at all timepoints.21 A
network meta-analysis of HSPC trials, comparing QOL in the
first year of treatment with docetaxel or AAP, reported su-
perior QOL in patients treated with AAP, with the biggest
difference seen at 3 months.22

We did not demonstrate a CMD in global-QOL over a 2-year
period, although there was a statistically significant dif-
ference favoring treatment with AAP1 SOC. We based our
definition of CMD on proposed boundaries for comparing
two groups with different interventions at a single timepoint,
as these could be adapted as thresholds for the difference
in scores between the two treatment groups compared over
2 years.15 However, the optimal thresholds for CMD in QOL
scores between two groups of patients incorporating re-
peated measures over time has not been defined. Values
for CMD are not standardized across different comparative
methodologies, and thresholds vary between type and
stage of cancer, the QOL tool used, or when assessing
improvement versus deterioration.23 Extrapolating previous
approaches to define CMD into our methodology may
underestimate the importance of a difference that is small
but persistent over an extended period.

There are limitations of our analysis. Clinical trial populations
do not always represent real-world patients. Nonetheless,
STAMPEDE was designed to be a pragmatic trial with an
open-label design and broad inclusion criteria. Open-label
trial design may increase the risk of responder bias, although
studies do not consistently support this for patient-reported
outcomes.24-26 Disappointment and dropout from trial is a
greater risk in patients allocated to SOC alone; responder
bias should, therefore, be somewhatmitigated in our analysis
comparing two interventional arms.

The PR25 questionnaire assesses symptoms associated
with prostate cancer and side effects of ADT but has not
been formally validated in the setting of current prostate
cancer therapies. This may limit our ability to detect the
impact of contemporary systemic treatments on QOL.

The reason for missing QOL questionnaires was not col-
lected, and participation in the QOL substudy was optional.
Missing data in QOL studies may occur randomly, arise
from progression or death, or may be related to the un-
observed health status of the participant.27 We found no
evidence that missing data correlated with key clinical
baseline characteristics, we censored patients at progression
or death, and the quantity of missing data was similar be-
tween randomly assigned groups. The mixed-effects model,
which is robust to missing-at-random-data,28,29 therefore
remains appropriate.

In summary, this study demonstrates superior QOL for pa-
tients treated with AAP1 SOC over the first year of treatment.
Although the results did not meet the predefined clinically
meaningful threshold over 2 years, our analyses consistently
found that patients receiving AAP 1 SOC reported higher
QOL scores. We believe the longitudinal analyses and as-
sociated figures illustrate these data clearly for patients and
clinicians. This greater understanding of difference in QOL
between these treatments will inform decisions about which
upfront treatment to use alongside ADT.
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APPENDIX
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FIG A1. Activity by time in the STAMPEDE trial. Gray boxes represent periods of recruitment (x-axis) to each of the trial arms (y-axis). The black
squares represent the timepoint of the first key comparative analysis for each trial arm. Patients included in this QOL analysis were randomly
assigned during the period highlighted in blue; the primary analysis is between docetaxel1 SOC and AAP1 SOC, with SOC patients presented for
context. AAP, abiraterone acetate plus prednisone or prednisolone; abi, abiraterone; doc, docetaxel; en, enzalutamide; M1, metastatic prostate
cancer; QOL, quality of life; SABR, stereotactic ablative radiotherapy; SOC, standard of care; tE2, transdermal oestradiol; ZA, zoledronic acid.
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FIG A2. Patterns of missing patient data. (A) Censored data presented per allocated treatment. Each row represents a follow-up ap-
pointment where we would expect the patient to complete a QOL questionnaire. Each column represents a patient. A solid color indicates
the patient was considered in this analysis. Gray means the patient was censored for starting second-line treatment or death and any data
received did not contribute to the analysis. (B) Missing data presented by allocated treatment. Each row represents a follow-up appointment
where we would expect the patient to complete a QOL questionnaire. Each column represents a patient. A solid color indicates the patient
provided a QOL questionnaire at this timepoint. Gray means there was no QOL questionnaire received and reflects missing data from the
analysis. AAP, abiraterone acetate plus prednisolone or prednisone; QOL, quality of life.
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FIG A3. Longitudinal analysis showing global-QOL score over the first 2 years in patients with nonmetastatic disease and metastatic disease,
separating scores for patients treated with docetaxel 1 SOC versus AAP 1 SOC. The difference is calculated by subtracting the docetaxel 1 SOC
score from the AAP 1 SOC score; a positive difference represents a higher QOL for patients treated with AAP 1 SOC and a negative difference
indicates a higher QOL for patients receiving docetaxel1 SOC. Higher scores indicate better QOL. All scores are corrected as per QLQ-C30 guidelines
to range from 0 to 100: (A) nonmetastatic disease and (B)metastatic disease. AAP, abiraterone acetate plus prednisone or prednisolone; QOL, quality
of life; SOC, standard of care.
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FIG A4. Longitudinal analysis showing the QLQ-C30 summary score
over the first 2 years, separating scores for patients treated with
docetaxel 1 SOC versus AAP 1 SOC. The difference is calculated by
subtracting the docetaxel 1 SOC score from the AAP 1 SOC score; a
positive difference represents a higher QOL for patients treated with
AAP 1 SOC and a negative difference indicates a higher QOL for
patients receiving docetaxel 1 SOC. Higher scores indicate better
quality of life. All scores are corrected as per QLQ-C30 guidelines to
range from 0 to 100. AAP, abiraterone acetate plus prednisone or
prednisolone; QOL, quality of life; SOC, standard of care.
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FIG A5. Longitudinal analysis showing the global-QOL score that
occurred after progression, separating scores for patients treated in
the upfront setting with docetaxel 1 SOC and AAP 1 SOC (ie,
postprogression patients are potentially now receiving a different
subsequent treatment). The difference is calculated by subtracting
the docetaxel1 SOC score from the AAP1 SOC score; thus, positive a
difference represents a higher QOL for patients treated with
AAP 1 SOC and a negative difference indicates a higher QOL for
patients treated with docetaxel 1 SOC. Higher scores indicate better
quality of life. All scores are corrected as per QLQ-C30 guidelines to
range from 0 to 100. AAP, abiraterone acetate plus prednisone or
prednisolone; QOL, quality of life; SOC, standard of care.
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TABLE A1. Suggested Boundaries for Determining Magnitude of Difference in QOL Scores and Whether a Difference is Clinically Meaningful: Small,
Moderate, and Large Differences Are all Considered Potentially Clinically Meaningful
Boundary Trivial Small Moderate Large

Global-QOL 0-4 4-10 10-15 . 15

Physical functioning 0-5 5-14 14-22 . 22

Social functioning 0-5 5-11 11-15 . 15

Role functioning 0-6 6-19 19-29 . 29

Cognitive functioning 0-3 3-9 9-14 . 14

Pain 0-6 6-13 13-19 . 19

Fatigue 0-5 5-13 13-19 . 19

NOTE. This table has been adapted from Cocks et al.15

Abbreviation: QOL, quality of life.

TABLE A2. Proportion of Missing QOL Data at Each Timepoint for Patients in Treated With SOC, Docetaxel 1 SOC, and AAP 1 SOC

Week

SOC Docetaxel 1 SOC AAP 1 SOC

Received Expected % Received Expected % Received Expected %

0 283 341 83 153 171 89 303 342 89

6 235 340 69 112 171 65 239 341 70

12 245 336 73 116 170 68 249 340 73

18 226 327 69 109 170 64 248 339 73

24 226 317 71 108 169 64 265 338 78

36 223 306 73 109 165 66 253 328 77

48 204 284 72 106 159 67 241 314 77

60 183 261 70 111 154 72 229 300 76

72 164 245 67 103 152 68 216 292 74

84 157 235 67 95 145 66 198 283 70

96 132 221 60 82 140 59 185 280 66

104 134 211 64 79 137 58 183 271 68

Total 2,412 3,424 70 1,283 1,903 67 2,809 3,768 75

NOTE. The expected denominator reflects all patients who had not been censored (patients were censored at start of second-line treatment or death) at
each timepoint. Received is the number of QOL questionnaires received at each timepoint.
Abbreviations: AAP, abiraterone acetate plus prednisone or prednisolone; QOL, quality of life; SOC, standard of care.
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