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patients developed metastases after local treatment. 
Metastatic sites were mainly bone, nodes, and lungs 
(table 1). Metastases in extrapelvic nodes were reported in 
only 55 (14%) patients. No patients were lost to follow-up.

One patient in the group assigned to receive ADT alone 
received docetaxel and was included in the group given 
ADT plus docetaxel for the safety analyses (fi gure 1). 
ADT was started between 15 days and 2 months before 
randomisation in roughly half the patients (table 1). In 
the group given ADT plus docetaxel, castration was 
obtained with luteinising hormone-releasing hormone 
agonists alone in 67 patients (35%) and with combined 
blockade in 123 patients (64%; two patients did not 
receive ADT because consent withdrawn). In the group 
given ADT alone, luteinising hormone-releasing hor-
mone alone was used in 59 patients (31%) and combined 
blockade in 131 patients (68%; three patients did not 
receive ADT because consent withdrawn).

The median number of docetaxel cycles was eight 
(range zero to nine); 93 patients (48%) received the nine 
planned cycles. Doses were reduced in 21 (11%) of the 189 
patients who received docetaxel. Of the 99 patients who 
discontinued docetaxel, 39 did so due to toxic eff ects, six 
due to disease pro gression, two due to protocol violations, 
and 52 for other reasons.

120 (62%) of the 193 patients allocated to receive ADT 
alone subsequently received docetaxel at the time of 
progression of castration-resistant prostate cancer and 
54 (28%) of the 192 patients allocated to receive ADT plus 
docetaxel were rechallenged with docetaxel at the time of 
progression to castration resistance. The median length 
of time from randomisation to subsequent chemotherapy 
was 16 months (IQR 10–24) in the group given ADT 
alone versus 26 months (18–36) in the group given ADT 
plus docetaxel.

After progression, some patients received other 
treatments that could have aff ected survival (table 2). 
First-line bisphosphonates were given to 34 patients 
(18%) in the group given ADT plus docetaxel and 
25 (13%) in that given ADT alone (p=0·25).

Median follow-up was 50 months (IQR 39–63). At the 
cutoff  date (July 31, 2011), 176 patients—88 (46%) in 
each group—had died (fi gure 1). Causes of death were 
disease progression (68 [77%] in the group given ADT 
plus docetaxel; 75 [85%] in the group given ADT alone), 
treatment-related toxic eff ects (two [2%; none), other 
cancers (fi ve [6%]; none), other reasons (fi ve [6%]; six 
[7%]), and unknown reasons (eight [9%]; seven [8%]). 
Subsequent UNICANCER review deemed that four 
deaths (5%) in the group given ADT plus docetaxel were 
treatment-related; one death had previously been 
thought to be due to progressive disease, but no 
information was available for the other additional 
treatment-related death.

Median overall survival was 58·9 months (95% CI 
50·8–69·1) in the group given ADT plus docetaxel and 
54·2 months (42·2–not reached) in the group given ADT 
alone (HR 1·01, 95% CI 0·75–1·36; p=0·955; fi gure 2). 
3-year overall survival was 64·2% (95% CI 57·5–71·6) in 
the group given ADT plus docetaxel and 62·9% 
(56·3–70·2) in the group given ADT alone. 

Androgen-deprivation therapy 
plus docetaxel (n=192)

Androgen-deprivation 
therapy alone (n=193)

Docetaxel 54 (28%) 120 (62%)

Cabazitaxel 3 (2%) 2 (1%)

Included in a randomised study

Abiraterone vs placebo 19 (10%) 21 (11%)

Enzalutamide vs placebo 9 (5%) 7 (4%)

Orteronel vs placebo 2 (1%) 1 (<1%)

Other experimental treatment* 13 (7%) 22 (11%)

Anthracycline 23 (12%) 34 (18%)

Etoposide 24 (13%) 26 (13%)

Platinum-based chemotherapy 21 (11%) 22 (11%)

Cyclophosphamide 8 (4%) 9 (5%)

Vinorelbine 9 (5%) 11 (6%)

Paclitaxel 4 (2%) 5 (3%)

Fluoropyrimidine 2 (1%) 1 (<1%)

Data are n (%). Some patients received more than one additional treatment. *Patients received efavirenz, BIBF 1120, 
enzastaurine, sagopilone, DTS-201, CNTO 328, or masitinib; or were included in randomised studies testing ipilimumab, 
dasatinib, zibotentan, sunitinib, vandetanib, or afl ibercept against placebo. 

Table 2: Treatments at progression
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Figure 2: Kaplan-Meier curves for overall survival by treatment group
Crosses indicate censoring. ADT=androgen-deprivation therapy.
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tive (rather than palliative) intent. Among pa-
tients who started ADT before randomization, 
the median time from the start of ADT to ran-
domization was 1.2 months (range, 0 to 3.9) in 
the combination group and 1.3 months (range, 
0 to 3.9) in the ADT-alone group.

Survival
The median overall survival was 13.6 months 
longer with the addition to ADT of early docetax-
el than with ADT alone (57.6 months vs. 44.0 
months; hazard ratio for death in the combina-
tion group, 0.61; 95% confidence interval [CI], 
0.47 to 0.80; P<0.001) (Fig. 1A). There were 85 
prostate-cancer deaths in the combination group 
and 114 prostate-cancer deaths in the ADT-alone 
group (Table S1 in the Supplementary Appen-
dix). The benefit at the last analysis was more 
apparent in the subgroup with high-volume dis-
ease than in the overall study population 
(Fig. 1B), with a median overall survival that was 
17.0 months longer in the combination group 
than in the ADT-alone group (49.2 months vs. 
32.2 months; hazard ratio for death, 0.60; 95% 
CI, 0.45 to 0.81; P<0.001). The median survival 
at the time of the analysis had not been reached 
in the subgroup with low-volume disease in ei-
ther study group (Fig. 1C). A benefit of docetax-
el treatment was detected in all the subgroups 
analyzed (Fig. 2).

Secondary End Points and Toxic Effects
The proportion of patients who had a decrease 
in the PSA level to less than 0.2 ng per milliliter 
at 12 months was 27.7% in the combination 
group, as compared with 16.8% in the ADT-
alone group (P<0.001) (Table 2). The median 
time to the development of castration-resistant 
prostate cancer (biochemical, symptomatic, or 
radiographic) was 20.2 months with combina-
tion therapy, as compared with 11.7 months 
with ADT alone (hazard ratio in the combina-
tion group, 0.61; 95% CI, 0.51 to 0.72; P<0.001) 
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Figure 1. Kaplan–Meier Estimates of Overall Survival.

The median duration of follow-up was 28.9 months 
among all patients (Panel A), 29.2 months among pa-
tients with high-volume disease (Panel B), and 27.6 
months among patients with low-volume disease (Pan-
el C). ADT denotes androgen-deprivation therapy, and 
NR not reached.
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There was, however, evidence of an improvement in 
failure-free survival both for SOC + Doc, with 315 events 
(HR 0·61, 95% CI 0·53–0·70; p=0·413 × 10–¹³), median 
failure-free survival 37 months, and 5-year failure-free 
survival 38%; and for SOC + ZA + Doc, with 318 events 
(HR 0·62, 95% CI 0·54–0·70; p=0·134 × 10–¹²), median 
failure-free survival 36 months, 5-year failure-free 
survival 34%. There was strong evidence of non-
proportional hazards for both comparisons showing an 

improvement in failure-free survival (SOC + Doc and 
SOC + ZA + Doc). In these cases, restricted mean survival 
time is preferred to the hazard ratio for summarising the 
treatment eff ect. Mean failure-free survival, restricted to 
the fi rst 84 months on trial, was 34·8 months on SOC-
only, compared to 44·2 months on SOC + Doc (diff erence 
9·4 months, 95% CI 6·6–12·3; p=0·556 × 10–¹⁰) and 
compared to 43·1 months on SOC + ZA + Doc (diff erence 
8·3 months, 95% CI 5·5–11·1; p=0·480 × 10–⁸).

Figure 2: Failure-free and overall survival
Figure shows Kaplan-Meier curves and fl exible parametric models fi tted to the data. Number at risk (events) shows the number of individuals at risk (ie, the number who were event free) at each 
timepoint, with parentheses showing the number of individuals who developed events in the period between each timepoint. SOC-only=standard of care only. SOC + ZA=standard of care plus 
zoledronic acid. SOC + Doc=standard of care plus docetaxel. SOC + ZA + Doc=standard of care plus zoledronic acid and docetaxel.
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the available data, the median age at randomisation was 
65 years (IQR 59–70), 1697 (75%) of 2261 participants had 
a WHO performance status of 0, and 1432 (63%) had 
a Gleason sum score of 8 or higher (table 2). Of the 
1789 (79%) participants with clinical T stage recorded, 
most were T stage 3 or 4 at diagnosis (1173 [66%]). Across 
the three trials, 1883 (83%) patients were diagnosed with 
synchronous metastatic disease, although the proportion 
in STAMPEDE was higher (1036 [95%] of 1086) than for 
the other two trials (847 [72%] of 1175). Evidence of bone 
metastases was specifically reported in 1742 (77%) 
patients; however, a further 277 patients in the 
CHAARTED trial, who were reported as having low-
volume disease, would by definition have either lymph 
node disease or three or fewer bone metastases. Based on 
those patients with clinical T stage recorded, in 
STAMPEDE, the majority were clinical T stage 3 
(601 [61%] of 985) or 4 (245 [25%]), whereas 11 (6%) of 
183 patients in GETUG-AFU15 and 79 (13%) of 
608 patients in CHAARTED were T stage 4. Finally, 
based on those patients for whom it was recorded, the 
proportion of participants with involved nodes at 
randomisation was similar across all trials (table 2).

The final set of adjustment factors were age (as reported; 
no transformations or imputation); PSA (log transformed; 
five missing values imputed); WHO performance status 
(1 vs 0; 19 missing values imputed); Gleason sum score 
(6 vs else, 7 vs else, 8 vs else, 9 vs else, 10 vs else; 222 missing 
values imputed), and timing of metastatic disease status 
(synchronous vs metachronous; six missing values 
imputed). Additionally, for the adaptive STAMPEDE trial 
we adjusted for randomisation epochs: Oct 5, 2005, to 
April 5, 2011 (including random assignment to zoledronic 
acid or celecoxib with or without zoledronic acid);38 
April 6 to Nov 14, 2011 (including random assignment to 

zoledronic acid with or without docetaxel), and 
Nov 15, 2011, to March 31, 2013 (including random 
assignment to abiraterone).39

There was limited evidence of proportional hazards for 
overall survival (appendix p 54). However, there was 
considerable evidence of non-proportional hazards in 
each trial both for progression-free survival and failure-
free survival (appendix p 54). Hence, for all of these 
outcomes, interpretation focuses on absolute differences 
in effect at 5 years.

Data on overall survival were available for all 
2261 participants, and 1355 deaths were reported across 
the three trials. The adjusted analysis showed clear 
evidence of a relative benefit of adding docetaxel to ADT 
(HR 0·79, 95% CI 0·70–0·88; p<0·0001), with little 
evidence of statistical heterogeneity (p=0·32, I²=13%; 
appendix p 55). Absolute survival benefit of docetaxel was 
11% (95% CI 7–15), increasing 5-year survival from 39% 
(36–41) with ADT alone to 49% (46–52) with ADT plus 
docetaxel (appendix p 56). Planned sensitivity analyses 
gave similar results (appendix p 47).

Data on progression-free survival were available for 
all 2261 participants, and 1624 events were reported 
across the three trials. Radiological progression (with or 
without a clinical progression) was the most common 
first event reported (1105 [68%] of 1624), followed by 
similar numbers of clinical progressions (264 [16%]) and 
deaths without evidence of progression (255 [16%]; 
appendix p 57). The adjusted analyses showed 
clear evidence of a benefit of adding docetaxel to 
ADT (HR 0·70, 95% CI 0·63–0·77; p<0·0001), with 
little evidence of statistical heterogeneity (p=0·31, 
I²=15%; appendix p 55). Absolute benefit of docetaxel 
was 9% (95% CI 6–13) on 5-year progression-
free survival, increasing it from 24% (22–27) with ADT 

GETUG-AFU155 CHAARTED2 STAMPEDE7 

Accrual period October, 2004, to December, 2008 July, 2006, to November, 2012 November, 2005, to 
March, 2013

Number of patients 
randomly assigned

385 790 1086

Control group 
treatment

ADT (LHRH agonist or LHRH agonist plus anti-
androgen therapy or surgical castration)

ADT (LHRH agonist or LHRH antagonist or 
surgical castration); oral calcium carbonate 
500 mg daily; oral vitamin D 400 IU daily

ADT (GRH agonists or 
antagonists or orchidectomy)

Intervention group 
treatment

ADT (LHRH agonist or LHRH agonist plus 
antiandrogen therapy or surgical castration) plus 
docetaxel (75 mg/m² intravenously every 3 weeks for 
a maximum of nine cycles); premedication with an 
oral corticosteroid (8 mg dexamethasone or 
equivalent) the evening before, on the day of, and on 
the day after docetaxel infusion plus subcutaneous 
injection of G-CSF from day 5 for 5 days

ADT (LHRH agonist or LHRH antagonist or 
surgical castration) plus docetaxel 
(75 mg/m² intravenously every 3 weeks for 
six cycles); oral dexamethasone (8 mg 
approximately 12 h, 3 h, and 1 h before 
docetaxel); oral diphenhydramine optional; 
500 mg oral calcium carbonate once daily; 
400 IU oral vitamin D once daily

ADT (GRH agonists or 
antagonists or orchidectomy) 
plus docetaxel (75 mg/m² 
intravenously every 3 weeks 
for six cycles) plus oral 
prednisolone 
(10 mg once daily)

Median follow-up for all 
participants (IQR), 
months*

84 (79–89) 54 (42–67) 78 (63–96)

ADT=androgen deprivation therapy. G-CSF=granulocyte-colony stimulating factor. GRH=gonadotropin-releasing hormone. LHRH=luteinising hormone-releasing hormone. 
*Data supplied for inclusion in the meta-analysis, and follow-up duration for each trial is in keeping with the most recent version of reported trial analysis, as cited.

Table 1: Trial design details and key participant characteristics

• Individual data from 3 Clinical trials
• 2261 patients (98% of those randomised) 
• Median follow-up of 72 months (IQR 

55–85)
• No strong evidence of differences in 

effect between trials

OS  HR:0·79 (95%CI 0·70-0·88; 
p<0·0001)
PFS HR 0·70, (95%CI 0·63 to 0·77; 
p<0·0001)
FFS HR 0·64, (95%CI 0·58 to 0·71; 
p<0·0001)
5-year absolute improvements  ~ 
9–11% 

Vale CL. Lancet Oncol 2023; 24: 783–97 
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
combined on overall survival (B); disease volume and clinical T stage combined on progression-free survival (C); 
and disease volume and clinical T stage combined on overall survival (D). Each diamond represents the pooled 
estimates for each subgroup, derived using a within-trials framework,36 with the centre denoting the hazard ratio 
and the extremities the 95% CI. ADT=androgen deprivation therapy.
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
combined on overall survival (B); disease volume and clinical T stage combined on progression-free survival (C); 
and disease volume and clinical T stage combined on overall survival (D). Each diamond represents the pooled 
estimates for each subgroup, derived using a within-trials framework,36 with the centre denoting the hazard ratio 
and the extremities the 95% CI. ADT=androgen deprivation therapy.
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
combined on overall survival (B); disease volume and clinical T stage combined on progression-free survival (C); 
and disease volume and clinical T stage combined on overall survival (D). Each diamond represents the pooled 
estimates for each subgroup, derived using a within-trials framework,36 with the centre denoting the hazard ratio 
and the extremities the 95% CI. ADT=androgen deprivation therapy.
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
combined on overall survival (B); disease volume and clinical T stage combined on progression-free survival (C); 
and disease volume and clinical T stage combined on overall survival (D). Each diamond represents the pooled 
estimates for each subgroup, derived using a within-trials framework,36 with the centre denoting the hazard ratio 
and the extremities the 95% CI. ADT=androgen deprivation therapy.
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
combined on overall survival (B); disease volume and clinical T stage combined on progression-free survival (C); 
and disease volume and clinical T stage combined on overall survival (D). Each diamond represents the pooled 
estimates for each subgroup, derived using a within-trials framework,36 with the centre denoting the hazard ratio 
and the extremities the 95% CI. ADT=androgen deprivation therapy.
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
combined on overall survival (B); disease volume and clinical T stage combined on progression-free survival (C); 
and disease volume and clinical T stage combined on overall survival (D). Each diamond represents the pooled 
estimates for each subgroup, derived using a within-trials framework,36 with the centre denoting the hazard ratio 
and the extremities the 95% CI. ADT=androgen deprivation therapy.
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available for all 2261 participants and 1848 events 
were reported across the three trials. First events were 
dominated by biochemical progressions either alone 
(1296 [70%]) or in combination with another event 
(52 [3%] of 1848) and deaths without progression 
(87 [5%]; appendix p 58). There was evidence of a benefit 
of adding docetaxel to ADT (HR 0·64, 95% CI 
0·58–0·71; p<0·0001), with little evidence of statistical 
heterogeneity (p=0·29, I²=20%; appendix p 55). 
Absolute benefit of docetaxel was 9% (95% CI 6–12) on 
5-year failure-free survival, increasing it from 14% 
(13–16) with ADT alone to 23% (21–26) with ADT plus 
docetaxel (appendix p 56). Results of sensitivity analyses 
were similar (appendix p 47).

Results of analyses of the sensitivity outcomes of 
radiological progression-free survival, prostate cancer-
specific survival, time to PSA failure, and time to castrate-
resistant disease all showed clear relative benefits of 
adding docetaxel to ADT. The associated absolute 
differences in benefits were all in the region of 10% at 
5 years (appendix p 48). All overall effects remained 
significant at 5% after post-hoc correction for multiple 
testing (data not shown).

Guided by the distribution of covariate information, and 
the estimated power, we investigated whether the effect of 
docetaxel on progression-free survival was modified by 
age, BMI (continuous), WHO performance status 
(0 vs 1–2), Gleason sum score (<8 vs ≥8), risk group (high vs 
low), disease volume (high vs low), clinical T stage 
(T0–2 vs T3 vs T4), and clinical N stage (N0 vs N+). 
Additionally, due to its clinical importance, we also 
included disease timing (metachronous vs synchronous), 
although power was relatively low due to subgroup 
imbalance. We found no evidence that the effect of 
docetaxel on progression-free survival was modified by 
age, BMI, WHO performance status, Gleason sum score, 
risk, or clinical N stage (appendix p 49). There was evidence 
that the effect of docetaxel on progression-free survival was 
modified by disease volume (pinteraction=0·020), timing of 
metastatic disease (pinteraction=0·077), and clinical T stage 
(pinteraction=0·0019; figure 1). Clinical T stage remained 
significant after correction for multiple testing  (Hochberg 
procedure with alpha 0·1 and nine subgroup interac-
tion tests; post hoc).34 There was evidence that disease 
volume (pinteraction=0·073) and clinical T stage 
(pinteraction=0·0022) independently modified the effect of 
docetaxel on progression-free survival after mutual 
adjustment, whereas timing of metastatic disease 
diagnosis did not (pinteraction=0·45; appendix p 50).

Considering volume and the timing of the diagnosis of 
metastatic disease together, docetaxel did not appear to 
improve progression-free survival in the low-volume, 
metachronous disease subgroup either in relative 
(HR 0·98, 95% CI 0·67 to 1·45; figure 2) or absolute 
terms at 5 years (–1%, 95% CI –15 to 12; table 3; figure 3). 
Based on available data, this group almost entirely 
comprised patients with clinical T stages 1–3 (161 [98%] 

of 165). By contrast, docetaxel use was associated with 
a relative improvement in progression-free survival and 
overall survival in all other volume-by-timing subgroups 
(figures 2, 3; appendix p 59), with estimated absolute 
effects at 5 years ranging from 8% to 12% (table 3). As 
most participants had synchronous metastatic disease, 
the power to detect an interaction was relatively low.

We observed a significant interaction between effect of 
docetaxel and T stage 4 versus other T stage categories; 
5-year baseline survival rate was broadly consistent for 
T stage 1–2 (27%, 95% CI 22–32) and 3 (25%, 22–29) 
compared with T stage 4 (17%, 12–23); and the T stage 4 
category correlated strongly with disease timing (326 
[97%] of 335 patients with clinical T stage 4 disease also 
had synchronous diagnoses, regardless of volume). 

Figure 2: Effect of docetaxel on progression-free survival and overall survival by volume and timing of 
metastatic disease diagnosis and by volume and clinical T stage
Relative effects of ADT plus docetaxel versus ADT alone by disease volume and timing of metastatic disease 
diagnosis combined on progression-free survival (A); disease volume and timing of metastatic disease diagnosis 
combined on overall survival (B); disease volume and clinical T stage combined on progression-free survival (C); 
and disease volume and clinical T stage combined on overall survival (D). Each diamond represents the pooled 
estimates for each subgroup, derived using a within-trials framework,36 with the centre denoting the hazard ratio 
and the extremities the 95% CI. ADT=androgen deprivation therapy.
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Docetaxel benefits all patients except Low volumen and Metachronous 
or low clinical T ≤3



• Docetaxel compared with ADT monotherapy does not Benefit 
low volumen and metachronous or cT≤3 



Phase 3 Clinical Trials including new antiandrogens in mHSPC
Inclusion Criteria Control Active Arm N Primary 

Endpoint

LATITUDE Naïve High Risk ADT ADT + Abiraterone 1209 OS & rPFS 

STAMPEDE Naïve ADT
ADT + Docetaxel

ADT + Abiraterone 1917
566

OS

ARCHES Naïve
 or 
ADT + Doc x6 <2 m

ADT/
ADT +- Doc

Ctrl + Enzalutamide 1150 rPFS

ENZAMET Naïve ADT / 
ADT + Doc

ADT ± Doc + Enzalutamide 1125 OS

TITAN Naïve* or
ADT + Doc x 6 <2 m

ADT ADT + Apalutamide 1052 OS & rPFS 

PEACE-1 Naïve ADT + Doc ADT + Doc + Abi 
ADT + Doc + RT
ADT + Doc + Abi + RT

1168 OS & rPFS 

SWOG 1216 Naïve ADT + bicalutamide ADT + TAK-700 1313 OS

ARASENS Naïve ADT + Doc ADT + Doc + ODM-201 1303 OS

ARANOTE Naïve ADT ADT + darolutamide 669 (2:1) rPFS

*Excludes Visceral or LN only metastasis.



New Hormonal Agents Benefit All patients
HR OS

M1 HSPC ARTA Characteristics ALL-M1 High-Volume Low Volume Metachronous 
M1

LATITUDE
Abi/P

de novo High-Risk
N=1199

0.66
(0.58-0.78)

0.62 (0.52-0.74) - NA

STAMPEDE
Abi/P

>90% de novo
N=999

0.60
(0.49-0.71)

0.54( 0.43-0.69) 0.55 (0.41-0.76) NA

ENZAMET
Enzalutamide

45% doce 
concurrent

0.67 (0.52-0.86) 0.53 (0.42-1.09) 0.39 (0.21-0.71) 0.56 (0.29-1.06)

ARCHES
Enzalutamide

18% Doce 
previously

0.66 (0.53-0.81) 0.66 (0.52-0.88) 0.66 (0.43-1.03) NA

TITAN
Apalutamide

19% Doce 
previously

0.65 (0.53-0.79) 0.70 (0.56-0.88) 0.52 (0.35-0.79) 0.39 (0.22-0.69)

Fizazi et al. ASCO 2019; Hoyle et al EU 2019; James ESMO 2020; Davis et al NEJM 2019; Chi et al NEJM 2019; Chi GU ASCO
2021



James N. ESMO 2020



Metachronic M1 benefit from adding NHA

Sweeney C. Eur Urol 2021



• NHAs benefit all subgroups independent 
of the volumen of disease and timing

• Age might be important for patient selection



Fizazi K. Lancet 2022



AAP benefits patients treated with Docetaxel plus ADT

Fizazi K. Lancet 2022



Subgroup exploratory analysis shows greater benefit for High 
volumen and younger patients volumen

Fizazi K. Lancet 2022

Age <70 y; HR 0.49, 95% CI 0.35-0.69
Age ≥ 70 y; HR 0.65, 95% CI 0.42-1.01

Age <70 y; HR 0.73, 95% CI 0.58-0.92
Age ≥ 70 y; HR 0.95, 95% CI 0.72-1.25

Mourey L. ASCO-GU 2023
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Darolutamide improves OS when added to ADT and 
Docetaxel

Smith MR. N Engl J Med 2022



Key Secondary endpoints

Smith MR. N Engl J Med 2022
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Darolutamide Plus Androgen-Deprivation
Therapy and Docetaxel in Metastatic
Hormone-Sensitive Prostate Cancer by Disease
Volume and Risk Subgroups in the Phase III
ARASENS Trial
Maha Hussain, MD1; Bertrand Tombal, MD, PhD2; Fred Saad, MD3; Karim Fizazi, MD, PhD4; Cora N. Sternberg, MD5;
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Dingwei Ye, MD11; Felipe Cruz, MD, PhD12; Hiroyoshi Suzuki, MD, PhD13; Shivani Kapur, MD14; Shankar Srinivasan, PhD15;
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abstract

PURPOSE For patients with metastatic hormone-sensitive prostate cancer, metastatic burden affects outcome.
We examined efficacy and safety from the ARASENS trial for subgroups by disease volume and risk.

METHODS Patients with metastatic hormone-sensitive prostate cancer were randomly assigned to darolutamide or
placebo plus androgen-deprivation therapy and docetaxel. High-volume disease was defined as visceral me-
tastases and/or$ 4 bone metastases with$ 1 beyond the vertebral column/pelvis. High-risk disease was defined
as $ 2 risk factors: Gleason score $ 8, $ 3 bone lesions, and presence of measurable visceral metastases.

RESULTS Of 1,305 patients, 1,005 (77%) had high-volume disease and 912 (70%) had high-risk disease. Dar-
olutamide increased overall survival (OS) versus placebo in patients with high-volume (hazard ratio [HR], 0.69; 95%
CI, 0.57 to 0.82), high-risk (HR, 0.71; 95% CI, 0.58 to 0.86), and low-risk disease (HR, 0.62; 95% CI, 0.42 to 0.90),
and in the smaller low-volume subgroup, the results were also suggestive of survival benefit (HR, 0.68; 95% CI, 0.41
to 1.13). Darolutamide improved clinically relevant secondary end points of time to castration-resistant prostate
cancer and subsequent systemic antineoplastic therapy versus placebo in all disease volume and risk subgroups.
Adverse events (AEs) were similar between treatment groups across subgroups. Grade 3 or 4 AEs occurred in 64.9%
of darolutamide patients versus 64.2% of placebo patients in the high-volume subgroup and 70.1% versus 61.1% in
the low-volume subgroup. Among the most common AEs, many were known toxicities related to docetaxel.

CONCLUSION In patients with high-volume and high-risk/low-risk metastatic hormone-sensitive prostate cancer,
treatment intensification with darolutamide, androgen-deprivation therapy, and docetaxel increased OS with a
similar AE profile in the subgroups, consistent with the overall population.

J Clin Oncol 00. © 2023 by American Society of Clinical Oncology

INTRODUCTION

In patients with metastatic hormone-sensitive prostate
cancer, early treatment intensification with a combination
of androgen-deprivation therapy (ADT) plus either
docetaxel or an androgen receptor pathway inhibitor
improved survival versus ADT alone in several random-
ized controlled trials.1-6 The combination of ADT, doce-
taxel, and an androgen receptor pathway inhibitor was
evaluated in several phase III trials (PEACE-1, ENZAMET,
and ARASENS) with varying results.7-9 PEACE-1 was a
randomized, open-label trial using a 23 2 factorial design
that was conducted in patients with de novo metastatic
hormone-sensitive prostate cancer.8 In a preplanned
analysis of patients who received docetaxel, longer
survival was observed with abiraterone in combination

with ADT and docetaxel versus ADT and docetaxel
alone (hazard ratio [HR], 0.75; 95% CI, 0.59 to 0.95).8

The ENZAMET trial allowed for early administration of
docetaxel with enzalutamide.7 Among patients who
received docetaxel, the effect of enzalutamide on overall
survival (OS) appeared to be smaller (HR, 0.82; 95%CI,
0.63 to 1.06) than that observed for all patients (HR,
0.70; 95% CI, 0.58 to 0.84).10 In ARASENS, patients
with metastatic hormone-sensitive prostate cancer were
randomly assigned to double-blind treatment with either
darolutamide or placebo, in combination with ADT and
docetaxel. The darolutamide group had a significant
reduction in the risk of death by 32.5% (HR, 0.68; 95%
CI, 0.57 to 0.80;P, .0001) compared with the placebo
group.9
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ADT + Doce + ARTAs consistently improves OS 
compared with ADT + Docetaxel

ENZAMET Enza 1125 503 (45%) Conc. 0.48 
(0.37-0.62)

0.73 
(0.55-0.99)

Davis I. 
NEJM 2019 
Proc ASCO 
2022

ARCHES Enza 1150 205 (17%) Sec. NA 0.74 (0.59-
2.12)

Chi K. JCO 
2021

TITAN Apa 1052 113 (10%) Sec. 0.47 
(0.22-1.01)

1.12 
(0.59-2.12)

Chi K. JCO 
2021

Trial ARTA N Doce (%) Timing rPFS HR 
(95%CI)

OS
HR (95% 
CI)

Ref

PEACE-1 Abi/P 1172 710 (60%) Conc. 0.50 
(0.40-0.62)

0.75 
(0.59-0.95)

Fizazi. 
ESMO 2021

ARASENS Daro 1300 1300 
(100%)

Conc. NA 0.68 (0.57-
0.80)

Smith MR. 
NEJM 2022



OS subanalysis by volumen or risk

with high-volume disease, with a risk reduction of 28%
(HR, 0.72; 95.1% CI, 0.55 to 0.95). The risk reduction in
patients with low-volume disease was 17% (HR, 0.83;
95.1% CI, 0.50 to 1.39), and data are currently immature
for this subgroup. The open-label ENZAMET trial allowed
for the use of docetaxel in patients with metastatic
hormone-sensitive prostate cancer as a protocol amend-
ment.7 Among 503 of 1,125 (45%) patients who received
docetaxel, 359 (71%) patients had high-volume dis-
ease.10 Exploratory analyses of OS for those who received
docetaxel showed a 13% risk reduction for enzalutamide
versus control in patients with high-volume disease (HR,
0.87; 95% CI, 0.66 to 1.17) and a 39% risk reduction in
patients with low-volume disease (HR, 0.61; 95% CI, 0.33
to 1.10).10 A post hoc subgroup analysis suggested benefit
of enzalutamide, ADT, and docetaxel in patients with de
novo, high-volume disease (HR, 0.79; 95% CI, 0.57
to 1.10).

The results of this post hoc analysis of the ARASENS trial, in
which all patients received docetaxel, show that dar-
olutamide in combination with ADT and docetaxel in-
creases OS in patients with metastatic hormone-sensitive
prostate cancer. HRs were consistent across all disease
volume and risk subgroups, with risk reductions of 31%
and 32% for high- and low-volume disease and 29% and
38% for high- and low-risk disease, and similar to the
overall ARASENS population. The small sample size in the
low-volume subgroup (23% of ARASENS population) may
have contributed to the HR CIs crossing 1.0 (HR, 0.68;
95% CI 0.41 to 1.13). Key patient-relevant secondary ef-
ficacy end points of time to castration-resistant prostate
cancer and time to initiation of subsequent systemic an-
tineoplastic therapy were consistently improved with dar-
olutamide versus placebo in high- and low-disease volume
and risk subgroups. Time to pain progression and symp-
tomatic skeletal events showed improvement with HRs
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FIG 2. OS in subgroups of patients by (A) high-volume disease, (B) low-volume disease, (C) high-risk disease, and (D) low-risk disease in ARASENS. High-
volume disease was defined as the presence of visceral metastases or$ 4 bone lesions with$ 1 beyond the vertebral bodies and pelvis.1 High-risk disease was
defined by two of the following three risk factors: Gleason score $ 8, $ 3 bone lesions, and measurable visceral metastases.2 ADT, androgen-deprivation
therapy; HR, hazard ratio; OS, overall survival; NE, not estimable.
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Absolute Prostate-Specific Antigen Value After Androgen
Deprivation Is a Strong Independent Predictor of Survival in
New Metastatic Prostate Cancer: Data From Southwest
Oncology Group Trial 9346 (INT-0162)
Maha Hussain, Catherine M. Tangen, Celestia Higano, Paul F. Schelhammer, James Faulkner,
E. David Crawford, George Wilding, Atif Akdas, Eric J. Small, Bryan Donnelly, Gary MacVicar,
and Derek Raghavan

A B S T R A C T

Purpose
To establish whether absolute prostate-specific antigen (PSA) value after androgen deprivation
(AD) is prognostic in metastatic (D2) prostate cancer (PCa).

Patients and Methods
D2 PCa patients with baseline PSA of at least 5 ng/mL received 7 months induction AD. Patients
achieving PSA of 4.0 ng/mL or less on months 6 and 7 are randomly assigned to continuous versus
intermittent AD on month 8. Eligibility for this analysis required a prestudy PSA with at least two
subsequent PSAs and that patients be registered at least 1 year before analysis date. Survival was
defined as time to death after 7 months of AD. Associations were evaluated by proportional
hazards regression models.

Results
One thousand one hundred thirty four of 1,345 eligible patients achieved a PSA of 4 ng/mL or less.
At end of induction, 965 patients maintained PSA of 4 or less and 604 had a PSA of 0.2 ng/mL or
less. After controlling for prognostic factors, patients with a PSA of 4 or less to more than
0.2 ng/mL had less than one third the risk of death (ROD) as those with a PSA of more than
4 ng/mL (P ! .001). Patients with PSA of 0.2 ng/mL or less had less than one fifth the ROD as
patients with a PSA of more than 4 ng/mL (P ! .001) and had significantly better survival than
those with PSA of more than 0.2 to 4 ng/mL or less (P ! .001). Median survival was 13 months
for patients with a PSA of more than 4 ng/mL, 44 months for patients with PSA of more than 0.2
to 4 ng/mL or less, and 75 months for patients with PSA of 0.2 ng/mL or less.

Conclusion
A PSA of 4 ng/mL or less after 7 months of AD is a strong predictor of survival. This data should
be used to tailor future trial design for D2 prostate cancer.

J Clin Oncol 24:3984-3990. © 2006 by American Society of Clinical Oncology

INTRODUCTION

Androgen-deprivation therapy (ADT) is standard
for metastatic (D2) prostate cancer; however, re-
sponse duration and survival are variable in sub-
groups of patients.1 To date there is no clear variable
or set of variables that identify patients with worse
prognosis with a high level of confidence, nor is
there a validated surrogate for survival. The ability to
assess prognosis individually will improve study de-
sign, expedite completion of trials and appropriately
maximize clinical benefit while minimizing expo-
sure to unnecessary toxicities.

Since its identification, prostate-specific an-
tigen (PSA) has been a biomarker for diagnosis,
risk prediction, and monitoring of disease. In D2
disease, data from a Southwest Oncology Group
(SWOG) trial2 suggested that PSA progression
heralds clinical progression in patients treated
with ADT by a median of 6 months. However, it is
not well established whether the absolute PSA
value after ADT is prognostic in this setting. To
address this, we evaluated data from a SWOG
phase III trial in patients with new stage D2 pros-
tate cancer. The results of this analysis are the
subject of this article.
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but who did not achieve undetectable PSA at months 6 and 7 (Wald
!2, P ! .0001), after adjustment for the other covariates.

DISCUSSION

We assessed the impact of achieving a PSA of 4 ng/mL or less or an
undetectable PSA on survival in hormone-naı̈ve D2 prostate can-
cer patients treated with ADT on S9346. The data were generated
from more than 1,000 patients all treated uniformly and followed
similarly in the context of a phase III trial. Its strength also stems
from the fact that PSA was collected prospectively using similarly
calibrated assays. Furthermore, the threshold established for the
assessments were prospectively set; as a result very clear survival
outcome differences were detected using a simply defined PSA end

point. Specifically, this analysis demonstrates that a PSA of 4
ng/mL or less and undetectable PSA (" 0.2 ng/mL) at the end of a
7-month ADT period is the most powerful predictor of risk of
death in patients with D2 prostate cancer.

Oosterlinck et al4 found that a PSA of 4ng/mL or less in 546 men
with M0 and M1 disease treated with ADT occurred in 51% of patients
after 3 months and in 66% after 6 months. PSA values rarely decreased
further after 6 months. Others attempted to correlate PSA with out-
come. Collette et al5 recently reported one of the largest analyses
evaluating PSA end points as possible surrogates for overall survival in
men with metastatic disease. PSA normalization was one of the PSA
end points, but unlike our study, they applied a meta-analytic ap-
proach, utilizing data from three randomized trials. Although their
analysis included 2,161 men with new D2 disease, these men were not
treated uniformly (therapy ranged from single-agent bicalutamide
with differing dose levels to goserelin with or without bicalutamide or
flutamide and orchiectomy), not all included trials monitored PSA
similarly, and it is not clear whether the same PSA assay or calibrated
assays were required in these trials. Patients with a baseline PSA of
more than 20 ng/mL were eligible for the PSA normalization analysis.
PSA was evaluated over 18 months, and adjustments for other patient
or disease covariates were not described. The authors’ conclusion was
that PSA end points could not be statistically validated as a surrogate
for overall survival. However, PSA normalization was a strong prog-
nostic factor for survival.

Other published reports have investigated the prognostic value of
PSA response in hormone-naı̈ve metastatic patients.4,6-15 Although a
variety of definitions of PSA response are used, these studies consis-
tently reveal a significant correlation between PSA response and time
to progression and overall survival. In the study by Oosterlinck et al,
patients who normalized their PSA had a median time to progression
of more than 36.5 months, whereas those who did not normalize after
6 months experienced a median time to progression of 15.5 months.
Furthermore, they reported that patients with PSA of 4 ng/mL or less
at 6 months had the best prognosis for a complete remission, and
patients with a level over 4 ng/mL had a high probability of early
treatment failure.4 Although the study by Collette et al contained more
than 2,000 men,5 a few of these earlier PSA end point studies included
only a few hundred patients,4,7,9 and several of these analyses

Fig 2. Overall survival by prostate-specific antigen (PSA, ng/mL) status at end
of induction.

Table 5. Predictors of Risk of Death After 7 Months ADT (N " 1,345)

Predictor

Univariate
Hazard
Ratio 95% CI P

Bone pain present 1.91 1.63 to 2.24 ! .0001
Performance status of 2

or 3 v 0 or 1
1.83 1.39 to 2.41 ! .0001

Gleason sum # 8 1.58 1.34 to 1.87 ! .0001
Weight change 1.57 1.31 to 1.88 ! .0001
Positive distant nodes 1.34 1.03 to 1.73 .027
Visceral metastases 1.25 0.91 to 1.71 .17
Late-induction participant 1.19 1.00 to 1.43 .057
Prestudy PSA in 50-unit

increments
1.01 1.00 to 1.01 .0024

Age at study entry 1.00 0.99 to 1.01 .63
African American race 0.86 0.70 to 1.05 .14
Any PSA " 4 ng/mL 0.26 0.22 to 0.31 ! .0001
PSA " 4 ng/mL at

months 6 and 7
0.20 0.17 to 0.23 ! .0001

Any PSA " 0.2 0.34 0.29 to 0.40 ! .0001
Any PSA " 0.2 at

months 6 and 7
0.30 0.26 to 0.36 ! .0001

Abbreviations: ADT, androgen-deprivation therapy; PSA, prostate-specific antigen.

Table 6. Multivariate Results From a Stepwise Proportional Hazards Model
for Testing Effect of PSA " 4 ng/mL or Undetectable PSA at Months 6

and 7 on Subsequent Risk of Death (N " 1,345)

Predictor
Hazard
Ratio 95% CI P

Performance status of 2 v 0 or 1 1.86 1.34 to 2.60 ! .001
Bone pain present 1.50 1.25 to 1.80 ! .0001
Gleason sum #8 1.35 1.13 to 1.62 .001
Prestudy PSA in 50-unit

increments
0.99 0.99 to 1.00 .005

0.2 ! PSA " 4 ng/mL at months
6 and 7

0.30! 0.24 to 0.38 ! .0001

PSA " 0.2 ng/mL at months
6 and 7

0.17! 0.13 to 0.21 ! .0001

NOTE. Estimates and P values adjusted for other variables in the model.
Abbreviation: PSA, prostate-specific antigen.
!Comparison of these two estimates with a Wald !2, P ! .0001.

Hussain et al

3988 JOURNAL OF CLINICAL ONCOLOGY

Downloaded from ascopubs.org by 47.63.203.51 on October 12, 2023 from 047.063.203.051
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 

JOURNAL OF CLINICAL ONCOLOGY O R I G I N A L R E P O R T

Seven-Month Prostate-Specific Antigen Is Prognostic in
Metastatic Hormone-Sensitive Prostate Cancer Treated With
Androgen Deprivation With or Without Docetaxel
Lauren C. Harshman, Yu-Hui Chen, Glenn Liu, Michael A. Carducci, David Jarrard, Robert Dreicer, Noah Hahn,
Jorge A. Garcia, Maha Hussain, Daniel Shevrin, Mario Eisenberger, Manish Kohli, Elizabeth R. Plimack, Matthew
Cooney, Nicholas J. Vogelzang, Joel Picus, Robert Dipaola, and Christopher J. Sweeney on behalf of the ECOG-
ACRIN 3805 Investigators

A B S T R A C T

Purpose
We evaluated the relationship between prostate-specific antigen (PSA) and overall survival in the
context of a prospectively randomized clinical trial comparing androgen-deprivation therapy (ADT)
plus docetaxel with ADT alone for initial metastatic hormone-sensitive prostate cancer.

Methods
We performed a landmark survival analysis at 7 months using the E3805 Chemohormonal Therapy
Versus Androgen Ablation Randomized Trial for Extensive Disease in Prostate Cancer (CHAARTED)
database (ClinicalTrials.gov identifier: NCT00309985). Inclusion required at least 7 months of follow-
up and PSA levels at 7 months from ADT initiation. We used the prognostic classifiers identified
in a previously reported trial (Southwest Oncology Group 9346) of PSA # 0.2, . 0.2 to 4, and
. 4 ng/mL.

Results
Seven hundred nineteen of 790 patients were eligible for this subanalysis; 358 were treated with
ADT plus docetaxel, and 361were treatedwith ADT alone. Median follow-up timewas 23.1months.
On multivariable analysis, achieving a 7-month PSA # 0.2 ng/mL was more likely with docetaxel,
low-volume disease, prior local therapy, and lower baseline PSAs (all P # .01). Across all patients,
median overall survival was significantly longer if 7-month PSA reached # 0.2 ng/mL compared
with . 4 ng/mL (median survival, 60.4 v 22.2 months, respectively; P , .001). On multivariable
analysis, 7-month PSA # 0.2 and low volume disease were prognostic of longer overall survival (all
P , 0.01). The addition of docetaxel increased the likelihood of achieving a PSA # 0.2 ng/mL at
7months (45.3% v 28.8%of patients on ADT alone). Patients on ADT alonewho achieved a 7-month
PSA # 0.2 ng/mL had the best survival and were more likely to have low-volume disease (56.7%).

Conclusion
PSA # 0.2 ng/mL at 7 months is prognostic for longer overall survival with ADT for metastatic
hormone-sensitive prostate cancer irrespective of docetaxel administration. Adding docetaxel in-
creased the likelihood of a lower PSA and improved survival.

J Clin Oncol 36:376-382. © 2017 by American Society of Clinical Oncology

INTRODUCTION

Some patients with metastatic prostate cancer
have a prolonged survival of approximately 5 or
more years from the diagnosis of metastasis.1-4

This extended survival is in part a result of the
advent of multiple effective second-line therapies
for castration-resistant disease that, when used in
sequence, contribute to prolonging life. These in-
clude taxane-based chemotherapies, next-generation

antiandrogens such as enzalutamide, biosynthesis
inhibitors such as abiraterone acetate, bone
metastasis–homing radiationwith radium-223, and
an autologous dendritic cell vaccine sipuleucel-T.5-12

Given that these drugs yield only incremental
survival benefits, attempts to improve the outcomes
of this largely fatal disease have evolved to move
these agents forward to the hormone-sensitive
setting. In this setting, the disease burden is
lower, and there may be fewer resistance mecha-
nisms at play to evade elimination. Indeed, as of
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received docetaxel had a higher median overall survival than pa-
tients on ADT alone, and patients who achieved a 7-month
PSA # 0.2 ng/mL had a longer median overall survival than those
whose 7-month PSA remained . 0.2 ng/mL (Table 5). In patients
with high-volume disease who received ADTalone, median overall
survival was 40.1 months if their PSA hit the landmark, compared

with 25.4 months if PSA remained . 0.2 ng/mL at 7 months. The
patients with high-volume disease who received docetaxel had
a median overall survival time of 60.4 months if 7-month PSA
was # 0.2 ng/mL and 45.4 months if PSA was . 0.2 ng/mL. The
median overall survival of patients with low-volume disease had
not been reached in the majority of subsets.

No. AliveNo. Dead Median Survival (months)PSA at 7 Months Total No.

≤ 0.2 ng/mL 266 38 228 60.4

> 0.2-4.0 ng/mL 214 53 161 51.9

> 4.0 ng/mL/PD/NPT 239 123 116 22.2

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 12 24 36 48 60 72 84

Pr
ob

ab
ili

ty

Overall Survival (months)

C

No. AliveNo. Dead Median Survival (months)PSA at 7 Months Total No.

≤ 0.2 ng/mL 104 13 91 72.8

> 0.2-4.0 ng/mL 105 24 81 NR

> 4.0 ng/mL/PD/NPT 152 84 68 21.6

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Overall Survival (months)
0 12 24 36 48 60 72 84

Pr
ob

ab
ili

ty

A

No. AliveNo. Dead Median Survival (months)PSA at 7 Months Total No.

≤ 0.2 ng/mL 162 25 137 60.4

> 0.2-4.0 ng/mL 109 29 80 45.5

> 4.0 ng/mL/PD/NPT 87 39 48 25.2

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Overall Survival (months)
0 12 24 36 48 60 72 84

Pr
ob

ab
ili

ty

B

Fig 1. Kaplan-Meier analysis of overall survival by prostate-specific antigen (PSA) level at 7 months in (A) patients on ADT alone, (B) patients on androgen-deprivation
therapy (ADT) plus docetaxel, and (C) all patients. NPT, non-protocol therapy; NR, not reached; PD, progressive disease.

Table 2. OS by PSA Status at 7 Months

OS PSA # 0.2 ng/mL PSA . 0.2-4.0 ng/mL PSA . 4.0 ng/mL P (stratified log-rank)

All patients , .001
Median, months (95% CI) 60.4 (45.6 to 72.8) 51.9 (40.0 to 68.9) 22.2 (19.8 to 27.3)
3-year OS rate, % (95% CI) 77.7 (68.4 to 84.5) 61.4 (51.0 to 70.2) 31.5 (23.4 to 39.9)

ADT + docetaxel , .001
Median, months (95% CI) 60.4 (45.6 to NA) 45.5 (32.1 to 68.9) 25.2 (16.3 to 46.3)
3-year OS rate, % (95% CI) 74.2 (61.9 to 83.1) 62.2 (46.9 to 74.2) 36.8 (22.9 to 50.8)

ADT alone , .001
Median, months (95% CI) 72.8 (38.8 to 72.8) NR (27.7 to NA) 21.6 (18.0 to 27.2)
3-year OS rate, % (95% CI) 84.4 (70.0 to 92.3) 60.3 (45.3 to 72.4) 28.8 (19.2 to 39.2)

Abbreviations: ADT, androgen-deprivation therapy; NA, not available; NR, not reached; OS, overall survival; PSA, prostate-specific antigen.
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Deep, rapid, and durable prostate-specific antigen decline with
apalutamide plus androgen deprivation therapy is associated with longer
survival and improved clinical outcomes in TITAN patients with metastatic
castration-sensitive prostate cancer5
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Background: The first interim analysis of the phase III, randomized, double-blind, placebo-controlled, multinational
TITAN study demonstrated improved overall survival (OS) and radiographic progression-free survival (rPFS) with
apalutamide added to ongoing androgen deprivation therapy (ADT) in patients with metastatic castration-sensitive
prostate cancer. The final analysis confirmed improvement in OS and other long-term outcomes. We evaluated
prostate-specific antigen (PSA) kinetics and the association between PSA decline and outcomes in patients with
metastatic castration-sensitive prostate cancer from TITAN.
Patients and methods: Patients received apalutamide (240 mg/day) or placebo plus ADT (1 : 1). This post hoc
exploratory analysis evaluated PSA kinetics and decline in relation to rPFS (22.7 months’ follow-up) and OS, time to
PSA progression, and time to castration resistance (44.0 months’ follow-up) in patients with or without confirmed
PSA decline using a landmark analysis, the KaplaneMeier method, and Cox proportional hazards model.
Results: One thousand and fifty-two patients (apalutamide, 525; placebo, 527) were enrolled. Best confirmed PSA
declines (!50% or !90% from baseline or to "0.2 ng/ml) were achieved at any time during the study in 90%, 73%,
and 68% of apalutamide-treated versus 55%, 29%, and 32% of placebo-treated patients, respectively. By 3 months
of apalutamide treatment, best deep PSA decline of !90% or to "0.2 ng/ml occurred in 59% and 51% of
apalutamide- and in 13% and 18% of placebo-treated patients, respectively. Achievement of deep PSA decline at
landmark 3 months of apalutamide treatment was associated with longer OS [hazard ratio (HR) 0.35; 95%
confidence interval (CI) 0.25-0.48), rPFS (HR 0.44; 95% CI 0.30-0.65), time to PSA progression (HR 0.31; 95% CI 0.22-
0.44), and time to castration resistance (HR 0.38; 95% CI 0.27-0.52) compared with no decline (P < 0.0001 for all).
Similar results were observed at landmark 6 and 12 months of apalutamide treatment.
Conclusions: Apalutamide plus ADT demonstrated a robust (rapid, deep, and durable) PSA decline that was associated
with improved clinical outcomes, including long-term survival.
Key words: mCSPC, castration resistance, overall survival, PSA progression, radiographic progression-free survival

*Correspondence to: Dr Simon Chowdhury, Department of Urological Cancer, Guy’s, King’s, and St Thomas’ Hospitals, Great Maze Pond, London, SE1 9RT, UK;
Sarah Cannon Research Institute, 93 Harley St, Marylebone, London, W1G 6AD, UK. Tel: þ44-7957664655
E-mail: simonchowdhuryuk@yahoo.co.uk (S. Chowdhury).

5Note: This study was previously presented at: abstract submission and oral presentation at the American Urological Association's 2020 Annual Meeting; abstract
submission and poster presentation at the 2020 American Society of Clinical Oncology Annual Meeting; abstract submission and oral presentation at the 31st Annual
International Prostate Cancer Update (2021); abstract submission and oral presentation for at the American Urological Association's 2021 Annual Meeting.
0923-7534/© 2023 The Authors. Published by Elsevier Ltd on behalf of European Society for Medical Oncology. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
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greater proportion of apalutamide-treated than placebo-
treated patients. Deep PSA decline (!90% PSA decline, PSA
"0.2 ng/ml, or both) was achieved as early as 3 months
following apalutamide treatment and was observed at 6 and
12 months. The PSA decline was not only rapid and deep, but
was also durable as indicated by prolonged time to PSA
progression. Rapid and deep PSA decline was also associated
with an improvement in rPFS and long-term survival and
other long-term clinical endpoints. TITAN patients with
mCSPCwho had rapid and deep PSA decline had 65% less risk
of death and 62% less risk of castration resistance. To our
knowledge, this is the first demonstration of the association
of PSA decline with progression to castration-resistant pros-
tate cancer (CRPC). Our results highlight the prognostic
importance of PSA measurement in mCSPC.

Other studies have reported the association of PSA
levels with clinical outcomes in prostate cancer. Hussain
et al.20 have shown that PSA levels "4 ng/ml at 6 and 7
months of ADT were associated with improved survival in
patients with metastatic prostate cancer (P < 0.0001
compared with PSA >4 ng/ml). A post hoc analysis of the
CHAARTED clinical study has shown that patients whose
PSA was "0.2 ng/ml at 7 months of treatment with ADT in
combination with docetaxel had a longer median OS than
patients with PSA >4 ng/ml at 7 months.21 Finally, in the
LATITUDE study, in high-risk patients with mCSPC, PSA
levels "0.1 ng/ml after 6 months of treatment with
abiraterone acetate plus prednisone were strongly pre-
dictive of improved OS and rPFS.22 Our analysis of PSA
decline in TITAN shows that patients who rapidly achieved
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Figure 2. Outcomes by achievement of deep PSA decline (‡90% PSA decline or PSA £0.2 ng/ml) at 3 months of apalutamide treatment. (A) Overall survival.
(B) Radiographic progression-free survival. (C) Time to PSA progression. (D) Time to castration resistance.
PSA, prostate-specific antigen.
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2.2. Statistical analysis

All continuous variables were summarized using the
number of patients (n), mean, standard deviation, median,
minimum, and maximum. Discrete variables were summa-
rized with n and percent. All efficacy endpoints were
analyzed using the intent-to-treat population. Time-to-
event variables and hazard ratios (HRs) were estimated
from Kaplan-Meier product limit and Cox model methods.

A nonstratified analysis of PSA response (confirmed
!50% or !90% decline from baseline) was conducted; the
relative risk (95% confidence interval [CI]) and p values
comparing treatment effects were calculated based on
confirmed responses.

Comparisons of patients with PSA50 and PSA90
responses versus nonresponders were performed to

evaluate the association of PSA response and long-term
endpoints of rPFS and OS. The association of PSA
response with OS and rPFS was also examined by
including the PSA response as a time-dependent covariate
in the proportional hazard model. Similar analyses
were performed for percent of patients with PSA values
<0.1 or <0.2 ng/ml to compare the treatment effect. The
association of achieving PSA values <0.1 or <0.2 ng/ml
with time-to-event endpoints of TTP, rPFS, and OS is also
evaluated using Kaplan-Meier estimates. HRs were
estimated using Cox proportional hazard model. Kendall’s
tau was used to evaluate correlations of time to PSA
progression with coprimary endpoints of rPFS and OS
between outcomes.

All key analyses were performed using SAS software
version 9.4.

[(Fig._1)TD$FIG]

Fig. 1 – (A) Kaplan-Meier analysis of time to PSA progression (TTP) by treatment group. Note: TPP is defined as the elapsed time from randomization
date to the first event or censored at the last PSA assessment date when there is no event. Kaplan-Meier curves are plotted to reflect this definition
starting from randomization for each patient rather than starting at the first per-protocol PSA measurement at 12 wk. (B) Kaplan-Meier analysis of
overall survival by depth of PSA response outcome in the AAP+ADT group. AAP=abiraterone acetate and prednisone; ADT= androgen deprivation
therapy; HR=hazard ratio; PBO=placebo; PSA=prostate-specific antigen.
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Abstract

Background: LATITUDE, a randomized, double-blind trial, compared abiraterone ace-
tate and prednisone (AAP) + androgen deprivation therapy (ADT) versus placebo (PBO) +
ADT in high-risk metastatic castration-sensitive prostate cancer (mCSPC).
Objective: To assess the correlation of prostate-specific antigen (PSA) kinetics with
overall survival (OS) and radiological progression-free survival (rPFS).
Design, setting, and participants: A post hoc analysis of data from 597 men receiving
AAP+ADT and 602 receiving PBO+ADT.
Outcome measurements and statistical analysis: The associations of PSA-related out-
comes (rates of confirmed 50% [PSA50] and 90% [PSA90] decline from baseline PSA
[Prostate Cancer Working Group 2 criteria], rates of PSA<0.2 ng/ml, median nadir PSA,
time to PSA nadir [TPN], and time to PSA progression [TPP] with long-term outcomes [OS
and rPFS]) were evaluated. Hazard ratios (HRs) were estimated using Cox proportional
hazardmodel. Correlations of TPPwith coprimary endpoints rPFS andOSwere evaluated
using Kendall’s tau (KT).
Results and limitations: AAP+ADT significantly delayed median TPP versus PBO+ADT
(33.2 vs 7.4 mo; HR: 0.3, p< 0.001). TPP correlated with rPFS (KT = 0.921) and OS (KT =
0.666). In the AAP + ADT group, 91% had PSA50 and 79% had PSA90 responses (relative
risk [RR]: 1.36 and 2.30, respectively; p< 0.001 for both comparisons vs PBO + ADT).
Compared with nonresponders, PSA50 and PSA90 responders had reduced risk of death
(RR: 0.44 and 0.12, respectively). At 6 mo, 40% receiving AAP + ADT and 6.5% receiving
PBO + ADTachieved PSA!0.1 ng/ml, whichwas significantly associatedwith longer rPFS

* Corresponding author. National Cancer Center Hospital East, Chiba, Japan.
Tel. +33142114559, +33142115211, Fax: +81471319960.
E-mail address: nmatsuba@east.ncc.go.jp (N. Matsubara).
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TRIALS WITH A NEW DESIGN: 
IS APPROPRIATE TO INTENSIFY ONLY THOSE PATIENTS WITHOUT A GOOD 

PSA RESPONSE?



Key inclusión criteria 
• mCSPC
• ECOG PS 0-1
• Apalutamide as first line 

mCSPC
• Lack of achievement of 

Optimal PSA response 
at 6 months*

Exclusion Criteria
• Tumor progression to 

first line**
• Prior docetaxel

Stratification factors
• Synchronous vs 

Metachronous
• Visceral mts (yes/no)
• PSA ≤4 vs >4 ng/ml

Apalutamide+ Docetaxel  x 6 
cycles

* Optimal PSA response is defined as 6 months PSA ≤ 0.2 ng/ml 
or PSA response ≥ 90% and PSA >4 ng/ml
** Tumor progression defined according to PCGW3 criteria and 
RECIST 1.1 for measurable disease.
† Event-Free Survival is defined as PSA progression or 
radiological progression of soft-tissue, visceral, or bone lesions 
according to PCWG3 and RECIST 1.1 for meassurable disease or 
death from any cause.

PRIMARY ENDPOINT
• Event-Free Survival †

SECONDARY ENDPOINTS
• PSA progression-free survival
• Time to Castration 

Resistance
• Time to Subsequent 

treatment
• Overall Survival
• Symptomatic Skeletal event 

free survival (SSE-FS)
• Time to initiation of opioid 

use (≥ 7 days)
• Safety and Security

A. Study Schedule

REINFORCE study design 
Randomized Phase 3 trial

Apalutamide

N = 160

N = 160

Broad Patient Population

Ra
nd

om
iz

at
io

n

1:1

N = 320

Study Design: Multicenter Ph3 Randomized Study.  

Population: Spain (GUARD). Collaboration with other country groups preferred (France, ….).Number of Centers N=20.

Sample size: 80% power to detect a 35% decrease in the risk of developing an event in the apalutamide plus docetaxel 

group versus the control group. One-sided alpha level of 0.1 and a 1:1 randomization. Estimated to observe 133 failure-free 

survival events (56 events in the experimental arm, 77 events in the control arm), allowing for a 7% dropout rate. 

Accrual period: 24 months; Treatment Duration: 24 months

Total duration: 48 months

First Patient In: April 2026



TAKE HOME MESSAGES
WHO:    ADT and ARPI is the cornerstone treatment

Select based on

-Your plan: Doublet (AAP, Enza, Apa, Daro, ) vs Triplet (Daro or AAP)

-Patients characteristics: Toxicity profile, concomitant drugs and and AGE

When: Begin with ADT (LHRH analogs /LHRH antagonists of Surgical Castr.)

When your plan is clear add the apropriate ARPI

For selected patients add Docetaxel when the PS is appropriate

How: Take it easy……and make decissions with your the multidisciplinary team



¡Thank You!

egbillalabeitia@salud.Madrid.org


