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Supporting Information

File 4

Relating to Results: Trial-based results: Trial population section in the
main manuscript

Table S8 shows the median, range and inter-quartile range follow-up times for patients in this trial analysis,
split by subgroup and arm.

Table S8. Median, range and inter-quartile range follow-up times for patients in this trial analysis, split by
subgroup and arm.

Follow-up (years) n Minimum  25% percentile = Median  75% percentile = Maximum
MO subgroup 1011 0.02 2.95 3.08 3.57 5.03
AAP+SOC 515 0.02 2.96 3.08 3.60 5.03
SOC only 496 0.03 291 3.09 3.56 5.03
M1 subgroup 906 0.15 2.15 3.00 3.50 5.10
AAP+S0OC 445 0.15 2.46 3.00 3.54 5.10
SOC only 461 0.20 1.94 2.92 3.47 5.10
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Relating to Results: Trial-based results: Survival modelling section in the
main manuscript

Table S9 shows the labels for the 25 transitions observed during the trial period. There were 9 models
required in total: 6 for individual transitions and 3 for groups of jointly modelled transitions. The shaded
groups indicate the three jointly modelled transitions: time to first event (i.e. transitions from HS1-3 to
HS4/5/7/8), time to other-cause death (from HS1-7 to HS9), and transitions to the worst CRPC state (HS7)
from the other three CRPC states (HS4-6), which was performed as a joint model due to small event
numbers. Heavy borders indicate the six singly modelled transitions ([13, 15, 17, 19, 22, 24]).

Table S9. Labelling for the 25 transitions observed during the trial period.

fro to| HS1 HS2 HS3 HS4 HS5 HS6 HS7 HS8 HS9
HS1 [1] [2] (3] [4] (5]
HS2 (6] (7] (8] (9]
HS3 [10] [11] [12]
HS4 [13] [14 [15] [16]
HS5 [17] [18] [19] [20]
HS6 [21] [22] [23]
HS7 [24] (25]
HS8

HS9

The results of the model describing the time to first event, or treatment failure, are in Table S10 and show
that those in the AAP+SOC arm had a significantly longer time to first event than the SOC-only arm. The
values in the effect size columns in this table and the other tables below showing results for the other
models were calculated as one over the exponential of the covariate effects, to improve interpretation.
Larger effect size means longer time to survival event, i.e. better for the patient.
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Table S10. Parameters of the joint survival model for failure-free survival using trial data, fitted using

parametric splines with 5 degrees of freedom. *Significant at the 5% level. PSA = prostate-specific

antigen level; Quintile 5 has worst disease, and Quintile 1 the least bad.

Effect size L95% CI U95% Cl
Control arm (A) 1.00
Abiraterone arm (G) 18.20* 1.26 261.78
Mets at baseline: MO/M1a 1.00
M1b (bone) or Mic (visceral) 0.33* 0.25 0.42
No lymph mets at baseline 1.00
Lymph mets at baseline 0.79 0.62 1.00
No visceral mets at baseline 1.00
Visceral mets at baseline 1.27 0.78 2.06
PSA Quintile 1 at baseline 1.00
PSA Quintile 2 at baseline 0.68* 0.49 0.93
PSA Quintile 3 at baseline 0.87 0.62 1.20
PSA Quintile 4 at baseline 0.58* 0.43 0.79
PSA Quintile 5 at baseline 0.48* 0.35 0.65
RT not planned at baseline 1.00
RT planned at baseline 2.98* 2.21 4.00
First transition 1, 6, 10 (naive -> CRPC, same mets) 1.00
First transition 2, 3, 7 (naive -> CRPC, worse mets) 35.64* 25.10 50.58
Other-cause death 1.00
Prostate cancer death 188.68* 83.82 425.53
Aged <60 at baseline 1.00
Aged 60-64 at baseline 1.54* 1.14 2.09
Aged 65-69 at baseline 1.66* 1.26 2.20
Aged >70 at baseline 1.96* 1.49 2.57
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The model parameters for time to other causes of death are in Error! Reference source not found.Table
S11. Time to other-cause death depended on age, with the oldest patients having longer time to other-
cause death compared to the youngest age group (an apparently contradictory but long-established finding
[1]). The fit was improved when the four binary variables marking CRPC starting states were included.

Table S11. Parameters of the joint survival model for other-cause death using trial data, fitted using a log-
normal model. *Significant at the 5% level.

Effect size L95% CI U95% CI
Control arm (A) 1.00
Abiraterone arm (G) 1.19 0.87 1.64
Aged <60 at baseline 1.00
Aged 60-64 at baseline 1.37 0.75 2.52
Aged 65-69 at baseline 1.46 0.83 2.57
Aged >70 at baseline 2.20%* 1.28 3.78
Not from HS4 1.00
Transition from HS4 2.32% 1.30 4.12
Not from HS5 1.00
Transition from HS5 2.13* 1.42 3.20
Not from HS6 1.00
Transition from HS6 1.29 0.39 4.33
Not from HS7 1.00
Transition from HS7 7.17* 3.72 13.79
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Parameters for the jointly modelled transitions to the worst CRPC state (HS7) from the other CRPC states
(HS4-6) are shown in Table S12. Those in the AAP+SOC arm had longer time to event than those in the SOC-
only arm. Those transitioning from the worst preceding state (HS6) had shorter time to event (three-
category variable describing the starting state for this transition), and older patients had shorter time to
event.

Table S12. Parameters of the joint survival model describing the transitions to the most severe CRPC
state (HS7) from the other three CRPC states (HS4-6) using trial data, fitted using a gamma model.
*Significant at the 5% level.

Effect size L95% ClI U95% Cl
SOC-only arm 1.00
AAP+SOC arm 1.63 0.69 3.85
PSA Quintile 1 at baseline 1.00
PSA Quintile 2 at baseline 2.17 0.62 7.58
PSA Quintile 3 at baseline 0.44 0.12 1.60
PSA Quintile 4 at baseline 0.28 0.05 1.46
PSA Quintile 5 at baseline 0.74 0.18 2.98
Aged <60 at baseline 1.00
Aged 60-64 at baseline 0.26* 0.08 0.80
Aged 65-69 at baseline 0.58 0.20 1.69
Aged >70 at baseline 0.12%* 0.04 0.35
Transition from HS4 1.00
Transition from HS5 0.68 0.22 2.11
Transition from HS6 0.08* 0.02 0.34

The values in the effect size columns in Tables S12 to S18 inclusive were calculated as one over the
exponential of the covariate effects, to improve interpretation. The six remaining singly modelled
transitions also used the randomisation variables and a variety of other relevant covariates, and all
consistently showed that being in the AAP+SOC arm allowed a longer time to event than being in the SOC-
only arm, with the inclusion of this covariate being statistically significant for transitions 15, 17 and 19, and
not statistically significant for 13, 22 and 24. Table S13 shows that those in AAP+SOC arm had longer to
event although it is not a significant difference. Table S14 shows that those in AAP+SOC arm had
significantly longer to event; those with baseline lymph node metastases had significantly longer time to
event (vs. those with no lymph node metastases). Including the interaction term between treatment arm
and lymph node metastatic status improved the model fit. Table S15 shows that those in AAP+SOC arm had
significantly longer to event; those with worse (higher) baseline Gleason scores had significantly longer to
event. Including the variable indicating those recruited when arm H was open improved the model fit.
Table S16 shows that those in AAP+SOC arm had significantly longer to event; those with worse (higher)
baseline WHO performance status (PS) had significantly longer to event. Including the interaction term
between treatment arm and WHO PS improved the fit and was statistically significant. Table S17 shows that
those with worse (higher) baseline WHO PS had significantly shorter to event. Including the randomisation

Page 5 of 8



variable and the variable indicating that arm H had opened improved the model fit. Table S18 shows that

those with baseline visceral metastases had shorter time to first event, compared to those with either

bone, lymph node or no metastases. Including the randomisation variable and the variable indicating that

arm H had opened improved the model fit.

Table S13. Parameters of the survival model for the single transition from HS4 to HS5 using trial data,

fitted using a gamma model.

T13: HS4 to HS5 ‘ Effect size ‘ L95% Cl ‘ U95% Cl
SOC-only arm 1.00
AAP+SOC arm 1.48 0.35 6.21

Table S14. Parameters of the survival model for the single transition from HS4 to HS8 using trial data,

fitted using a Weibull model. *Significant at the 5% level.

T15: HS4 to HS8 | Effect size L95% ClI U95% Cl
SOC-only arm 1.00
AAP+SOC arm 7.14%* 2.27 22.42
No lymph mets at baseline 1.00
Lymph mets at baseline 6.27* 1.97 19.96
Lymph mets at baseline: SOC-only arm 1.00
Lymph mets at baseline: AAP+SOC arm (interaction effect) 0.30 0.08 1.13

Table S15. Parameters of the survival model for the single transition from HS5 to HS6 using trial data,

fitted using a Weibull model. *Significant at the 5% level.

T17: HS5 to HS6 | Effect size L95% CI U95% ClI
SOC-only arm 1.00
AAP+SOC arm 2.38* 1.52 3.73
Gleason score <7 at baseline 1.00
Gleason score 28 at baseline 2.07* 1.07 4.00
Gleason score unknown at baseline 1.62 0.35 7.45
Arm H not yet open 1.00
Arm H open at recruitment 1.55 0.99 2.42
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Table S16. Parameters of the survival model for the single transition from HS5 to HS8 using trial data,

fitted using a Weibull model. *Significant at the 5% level.

T19: HS5 to HS8 | Effect size L95% ClI U95% Cl
SOC-only arm 1.00
AAP+SOC arm 1.81%* 1.42 2.31
WHO grade 0 at baseline 1.00
WHO grade 1 or 2 at baseline 1.47* 1.13 1.90
WHO grade 1 or 2: SOC-only arm 1.00
WHO grade 1 or 2: AAP+SOC arm (interaction effect) 0.62* 0.38 0.99

Table S17. Parameters of the survival model for the single transition from HS6 to HS8 using trial data,

fitted using a Weibull model. *Significant at the 5% level.

T22: HS6 to HS8 | Effect size L95% CI U95% Cl
SOC-only arm 1.00
AAP+SOC arm 1.02 0.71 1.47
WHO PS 0 at baseline 1.00
WHO PS 1 or 2 at baseline 0.63* 0.42 0.92
Arm H not yet open 1.00
Arm H open at recruitment 0.75 0.53 1.06

Table S18. Parameters of the survival model for the single transition from HS7 to HS8 using trial data,

fitted using a log-normal model. *Significant at the 5% level.

T24: HS7 to HS8 | Effect size L95% ClI U95% Cl
SOC-only arm 1.00
AAP+SOC arm 1.33 0.81 2.17
No visceral mets at baseline 1.00
Visceral mets at baseline 0.34%* 0.21 0.56

Validation of survival models

The AAP+ADT arm in the LATITUDE trial showed comparable survival to 66 months compared to the
AAP+SOC arm in STAMPEDE abiraterone comparison [2]; the AAP arm in the COU-AA-301 and COU-AA-302
studies in CRPC patients with bone metastases had shorter follow-up (25 months) but also agreed with the
present model over the available timeframe [3]; the prednisolone (control) arm in COMET-1 also had a
shorter follow-up (median 21 months), but broadly agreed over this timeframe [4]; and the AAP plus
placebo arm in ERA 223, looking at addition of radium-223 to AAP gave similar agreement over a 43-month
timeframe [5]. Analysis was performed in R (version 3.6.3) [6] with some preparatory work performed in

Stata v14 [7] and v16 [8].
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