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Background

» mHSPC is a form of metastatic prostate cancer in which the disease is still responsive
to hormone therapy. It arises when prostate cancer cells spread beyond the primary
gland while retaining dependence on androgen receptor signaling.
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Figure 1: Comparison of modeled OS,

Table 1: List of clinical trials in the evidence

base

rPFS, and PPS curves

Methods (continued)

» Correlation between rPFS and OS was measured by Pearson’s r, Spearman’s p, and Kendall's t. Sensitivity of these measures was
assessed with respect to model choice for rPFS and OS projections, changes in evidence base according to availability of rPFS and
OS data from the RCTs, and pre-specified variations in PPD probability (£10%), hazard rate of PPS (x10%) and time horizon (£60

» Since the 1990s, the cornerstone of mHSPC treatment has been androgen rPFS 10 —— Extrapolated OS months) from their base case values.
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with docetaxel. androgen receutor i nalinu nhibitors l(JARSIs) Su% as abirat%rone —— Indirect OS Estimate conducted using actual IPD from clinical trials investigating ADT in mHSPC data. The objective for this comparison was to
enzalutamide ’and apglutamidep and t?iplet t?\erapy combining ADT, docetaxel, and ar; ARANOTE 2024 669 v 0.9 investigate the impact of recent changes in the treatment of mMHSPC on the strength of rPFS-OS correlation.?
ARSI | | | | ARASENS 2022 1305
mHSPC. A recent network meta-analysis estimated that, compared to ADT Ayoub 2023 2023 62 _ | | _ _ _ _
monotherapy, triplet therapy is associated with a 46% decrease in mortality among B 1996 1995 140 » Evidence Base: The evidence base (Table 1) consisted of 24 RCTs published between 1995 and 2023, with sample sizes ranging
patients with high-volume mHSPC .2 ruun 0.7 from 62 to 2,061 and mean age ranging from 63.5 years to 72.8 years.

» As a consequence, collecting mature OS data from randomized controlled trials CALGB 90202 2014 645 ‘ » Of these, seven (n=6,555) reported rPFS curves, 23 (n=18,631) reported OS curves, and six (n=6,493) reported both rPFS and OS
(RCTs) can require extensive follow-up, delaying patient access to new therapies. CHAARTED 2015 790 06 \ CUIVes.
This has made surrogate endpoints such as radiographic PFS (rPFS), which can be Chang 1996 1996 92 | » Base Case Analysis Results: Among RCTs reporting survival curves for both endpoints, the best fitting models were log logistic for
evaluated earlier, highly appealing for clinical research.3 Chodak 1995 1995 486 _S OS and spline odds with two knots for rPFS.

» Surrogate endpoints must be validated by establishing biological plausibility, GETUG-AFU 15 2013 385 S 05 » The estimated PPD probability was 10.2%, compared to the estimate of 45% from a previous surrogacy analysis based on IPD.3
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1al-ieve . ypically requ | Patie \r . T were 0.958 (95% Cl: 0.954, 0.962), 0.858 (95% Cl: 0.848, 0.866),and 0.702 (95% Cl: 0.692, 0.712), respectively (Table 2). Results
from clinical trials, which can create logistical and economic challenges in establishing Kaisary 1995 1995 304 0.4 . . . . S .
this important criterion 4 from this analysis represent a more conservative estimate of the individual-level correlation between rPFS and OS compared to a
P ' | S o KEYNOTE-991 2023 1251 v published benchmark [Kendall's 7: 0.83 (95% CI: 0.82, 0.84)] obtained from IPD in a prior surrogacy analysis in mHSPC.3

” Mue;ESP?Sdhsal\J/re\/i?/:Iegac’tlzvlerllogecg\?iws\,/ ?Nsczlrglfglrr]egcg]r?sl,}c/rlsgfelc-jlev:eluadsc?-?lglst:‘?)rr] ?Iflfgda(rzg LATITUDE 2017 1199 v 0.3 » This finding is likely attributed to the lower estimated PPD probability in the current evidence base relative to the benchmark, as

E)S from digitized Ka ian-Mgier cUrVes w,ere aired via apthree-state Iness-death MRC PRO05 2003 311 reduced PPD probabilities tend to increase the divergence between rPFS and OS within the illness-death model due to positive and
. . J P . . pair L e variable PPS (characterized by exponential distribution) for the subgroup of simulated patients who progress before death.

microsimulation model, enabling survival-analytic estimation of individual-level PEACE-1 2022 1172 v
correlations without access to IPD. Validation of predictions from the survival analytic PROSTRATEGY 2023 150 0.2 » Sensitivity Analysis Results: Acrqss all sensitivity analyses, results were consistent with the base case analysis, with Pearson’s r,
approach against a previous surrogacy analysis utilizing actual IPD from a set of STAMPEDE-1 2016 1777 Spearman’s p, and Kendall’'s t ranging from (0.921-0.965), (0.818-0.871), and (0.682—0.717), respectively.
clinical studies in mHSPC?3 showed that the indirect approach produced slightly - 01
conservative surrogacy estimates compared to those obtained from IPD through STAMPEDE-5 2016 2061 | _
bivariate Copula methods. SWOG S1216 2022 1279 Conclusions

> A:th?gl?; "}g:/ve'gza;,ltz\éeg ;Seszilit;i%n Zit;\lle:gs er\)/ZZ ar:i(:ngﬁ Irt;arsnel_cllsopr? OTS; Z\GS.T. SWOG S9346 2013 1535 0.0 » Consistent with previously published benchmark,? results from this analysis demonstrate a strong individual-level association
Etu dies w};ﬂch magno Ic;n or re rese%t curr)e/nt stan darclloof carg TITAN 2019 1052 v ! ! ! ! ! ! l between rPFS and OS in mHSPC. Results were consistent across a range of sensitivity analyses, indicating the stability of the

y Sl | Vogelzang 1995 1995 283 0 70 140 210 280 350 420 results to perturbations to a selective set of key model parameters.

» This study evaluated the individual-level association between rPFS and OS using Months e . i . .

oublished survival data from a contemporary list of mMHSPC trials. ZAPCA 2017 219 » Both the stability of analytical framework and the results demonstrate the utility of approaching individual-level association

between rPFS-0OS in mHSPC using published data. They also strengthen the case for using rPFS as a surrogate for OS to
enable earlier decision-making from a clinical perspective, while reflecting the impact of changes in evidence base and
MHSPC treatment landscape on this relationship.

Note: Check marks (V') indicate studies which reported survival curves for both
rPFS and OS (base case analysis). Abbreviations: N = Sample size, OS = Overall
Survival, rPFS = Radiographic Progression-Free Survival.

Abbreviations: OS = Overall Survival, PPS = Post-Progression
Survival, rPFS = Radiographic Progression-Free Survival.

Objective

» To quantify the individual-level association between rPFS and OS in mHSPC using

» Strengths of the approach are its ability to leverage published Kaplan-Meier data to assess individual-level association without

Table 2: Measures of association from the base case and sensitivity analyses

reconstructed rPFS and OS data from a contemporary evidence base.

access to trial IPD, improving efficiency and reducing analytic burden, within a modeling framework that, compared with

Pearson’s Spearman’s Kendall’s commonly used copula-based approaches, can generate a broader set of association metrics (including Pearson’s r) and
_ r (95% Cl) p (95% Cl) 7 (95% Cl) supports systematic sensitivity analyses across key parameters.
» RCTs in mHSPC were identified through a previously published systematic review.® Base case 0 9&9%8962 0 84?6.385())8866 0 6&7(())2712 » A limitation of this analysis is the limited number of studies in the evidence base reporting Kaplan-Meier curves for both rPFS
» Unpaired pseudo-IPD for rPFS and OS were reconstructed from the RCTs.’ then | - | | (0.954, 0.962) (0.848, 0.866) (0.692, 0.712) anlc_j OS. Ad'dItI?EaDII¥, the assumlpt!onis, mlatde for Ithe ’Itractal?lllty of trllles,g](;)?el (i.e., exponent;_al PI|DS c??_trlb.utlon) require
pooled separately across all arms and studies and analyzed in an illness-death Study inclusion: All studies r(_eportlng 0.921 0.818 0.682 validation using rom recent clinical trials or real-world settings in m or broader generalizability of findings.
model validated for estimation of individual-level association between rPFS and OS curves for one or both endpoints (0.914, 0.927) (0.806, 0.829) (0.670, 0.694)
in mMHSPC? versus a published benchmark.? 0.950 0.845 0.690
PPS Hazard Rate: 10% lower
» Standard parametric and spline-based models were fitted to the pooled rPFS and OS ’ (0.946, 0.954) (0.835, 0.859) (0.680, 0.700) References
Ps_te“F’O 'Pg- Best :‘i“ing model fotr efﬁh Olétcomedwas S_e'elcteddbised o tstatidstice}'hﬁt PPS Hazard Rate: 10% higher 0.965 0.871 0.717 1. Smani, S., et al. (2025). Journal of Clinical Medicine, 14(8), 2565. https://doi.org/10.3390/jcm 14082565
criteria and visual comparison to the observed survival and hazard trends. The : (0.961, 0.968) (0.862, 0.879) (0.708, 0.726) . D
extrapolated rPFS curve was adjusted to avoid crossing with extrapolated OS curve. 095 0 859 0704 2. Costa.nzo, F., et al. (2025). The Onco!oglst, 31(2). https.//d0|.orq/10.1093/oncolo/oyaf386 |
The adjustment ensured that the weekly conditional rPFS rate did not exceed the PPD probability: 10% lower ' - - 3. Halabi, S., et al. (2024). Journal of Clinical Oncology, 42(9), 1044—-1054. https://doi.org/10.1200/jc0.23.01535
weekly conditional OS rate across whole time horizon, to ensure clinical plausibility. (0.955, 0.962) (0.850, 0.868) (0.694, 0.713) 4. Prentice, R. L. (1989). Statistics in Medicine, 8(4), 431—440. https://doi.org/10.1002/sim.4780080407
» The pre-progression death (PPD) probability and an exponentially distributed post- PPD probability: 10% higher 0.957 0.856 0.701 5. Serafini, P., et al. (2025). Value in Health, 28(12), S58. https://doi.org/10.1016/j.jval.2025.09.186
progression survival (PPS) curve were elicited simultaneously from the extrapolated (0.954, 0.961) (0.847, 0.865) (0.691, 0.710) 6. Shore, N., et al. (2025). European Journal of Cancer, 223, 115513. https://doi.org/10.1016/j.ejca.2025.115513
"PFS and OS curves over a lifetime horizon (360 months [30 years]) Time Horizon: 60-months shorter 0.958 0.858 0.702 7. Guyot, P, et al. (2012). BMC Medical Research Methodology, 12(1). https://doi.orq/10.1186/1471-2288-12-9
» PPD probability and PPS curve selection maximized concordance between the (0.954, 0.962) (0.848, 0.866) (0.692, 0.712) —~
extrapolated OS curve and the indirectly modeled OS from the illness-death model. Time Horizon: 60-months longer 0.958 0.858 0.702 Ack led ¢ __ m—
» Paired rPFS-OS IPD were then simulated by sampling rPFS and PPS from the . (0.954, 0.962) (0.848, 0.866) (0.692, 0.712) cknowledgments —
modeled rPFS and elicited PPS curves, respectively. Simulated rPFS and PPS Model Choice: Second best fit* 0.953 0.851 0.695 This sttudy wlas conc:uct.ter:i Iby Evidingp t(r)]utcomet.s Re_sriarch Irljc. I?S,fl\{[ISF, and MPhrgport empli)y(;nep:hwith Evidintno (t)utlcomes Reseatrcbh lnc. MKMr}e<portZ
durations were combined by conditioning on simulated dichotomous PPD outcomes . (0949, 0957) (0841, 0860) (0685, 0705) E%::jei:noegstggmgg Rvglsear(c):ﬁalrrzcc:fanlgtheerrae?sruelgcs).es nitcr:ggreuscen(t)theI\?iervevS(?falfva;Sc:eaSBSigtcr::zrzpevl\J/;icse)rrﬂhgosnuL?gcl:.aAliE%?S?;?)irr]‘t noeg’:/r?:rnconflicatnof E V I D I N N 0

to generate OS for each simulated patient.
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*Second-best fitting models for both radiographic progression-free survival and overall survival.
Abbreviations: Cl = Confidence Interval, PPD = Pre-Progression Death, PPS = Post-Progression Survival.
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