Introduction
Overall survival (OS) is a well-established endpoint in studies of .
patients with advanced prostate cancer (PC)

In high-risk localized or locally advanced PC (HR-LPC/LAPC),
demonstrating meaningful OS treatment benefit requires a
prolonged duration for metastases to develop or deaths to occur

in earlier disease stages'

Several intermediate clinical endpoints (ICEs) for OS have been
used to assess early treatment outcomes in patients with PC, eg,
metastasis-free survival (MFS), event-free survival (EFS), no evidence
of disease (NED), and pathological complete response (pCR)

The Institute for Quality and Efficiency in Health Care (IQWiG)?

and NICE? provide frameworks and thresholds for strong correlation
of ICEs for 0OS

These frameworks provide structured approaches to analyze and
validate the surrogacy of ICEs in PC research and health technology
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Methods

We conducted a systematic literature review using Embase®, MEDLINE®,
CENTRAL, and gray literature to identify RCTs/non-RCTs investigating
therapeutic options for adults with HR-LPC/LAPC. MFS, EFS, NED, and pCR
were ICEs of interest

English-language publications from database inception to March 22, 2024,
reporting treatment effects for OS (the OS hazard ratio [HR]) or ICEs

(the HR or odds ratio [OR], HR .o, HR.q, OR\,, OR ) were included

0S surrogacy validation entailed assessing the strength of correlation and
predictive accuracy

Strength of correlation estimates between each ICE and OS was evaluated
using Bayesian bivariate random-effects meta-analysis (BRMA), employing
an uninformative prior distribution. Strength of correlation estimates was
assessed against IQWiG and Lassere et al.* criteria

Predictive accuracy of each ICE was determined by assessing the observed
versus predicted treatment effects of OS of each study via leave-one-out
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« Improvements in NED and pCR correspond to less evidence of disease and residual cancer calls, respectively.
A perfect correlation for OS is -1.00

- NED assesses the proportion of patients without evidence of disease and no subsequent therapies at certain
landmarks. The higher the proportion, the more patients with NED, and the better the OS

* pCR assesses the presence of residual tumor by measuring the absence of local disease following radical
prostatectomy. The less residual tumor, the better long-term outcomes, including 0S

assessment (HTA)

Objective: We aimed to evaluate the predictive value of ICEs for 0OS
in HR-LPC/LAPC using data from randomized and non-randomized
clinical studies (RCTs/non-RCTs)

cross validation (LOOCV) as recommended by NICE?

For strength of correlation estimates, either a positive or negative between-
study correlation can indicate clinically meaningful treatment effects for
ICEs, depending on a surrogacy equation of HR or OR (Figure 1)

- Longer duration of MFS and EFS are typically associated with better OS, indicating a direct proportional
relationship. A perfect correlation for 0S is +1.00

* MFS and EFS are time-to-event ICEs that measure the duration patients remain free of disease recurrence
or progression
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Results
* We selected 137 unique studies (RCTs, n=89; non-RCTs, n=48) for BRMA (Table 1)

* Strength of correlation
— BRMA showed a strong strength of correlation estimate for MFS-OS and
moderate strength correlation estimates EFS-OS and NED-OS (Table 2 and
Figure 2). The strength of correlation estimate for pCR-OS was unclear
— OS correlation estimates based on BRMA were not statistically significant. An
RCT-only sensitivity analysis showed consistent results
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Table 1. Number of studies and patients in analysis set
[ICE | RCT/non-RCT stuies,n | Patients,n |
MFS 79 51,746
EFS 85 53,965
NED 112 70,228
pCR 100 56,187

— Although between-study correlations were relatively high, the widths and lower bounds of the 95% credible
intervals (Crls) were <0.85, and therefore did not meet the IQWiG threshold for strong correlation
— Strength of correlation estimates based on Lassere et al.* criteria ranged from good to fair

* Predictive accuracy
— LOOCV showed good predictive accuracy; observed HR, were within their 95% prediction intervals (Pls)
predicted from MFS, EFS, NED, and pCR for 83% to 100% of studies in LOOCV (Table 3 and Figure 3).
Only NED met NICE criteria for validity as a surrogate for OS (Table 3)

Key Takeaways

To our knowledge, this is the first correlation analysis of NED and pCR as ICEs for
OS in PC. Our results support existing evidence for MFS as a surrogate for OS in

HR-LPC/LAPC Table 3. Validity of surrogacy for OS based on LOOCV and interpretation based on published criteria

Interpretation based on
NICE criteria®

Validity not met
Validity not met

Table 2. Strength of OS correlation estimates based on BRMA and interpretations from published criteria

Strength of OS correlation estimate interpretation Validity of surrogacy for 0S
Our interpretati IQWIG criteria® ICE Our interpretation based
Strong® Unclear Good aligned with prediction, % on LOOCV?
Moderate Unclear Fair MFS-08 89.5 Validity met
Moderate Unclear Fair EFS-0S 89.5 Validity met
Unclear Unclear Fair NED-0S 100 Validity met Validity met
pCR-0S 83.3 Validity met Validity not met

“Validity based on similar studies with ICECaP Working Group. "NICE criteria define a valid surrogate endpoint when 295% of the study’s observed HRs are captured by the
95% PI from their LOOCV model; otherwise, validity is not met.

BRMA between-study
correlation (95% Crl)
0.69 (-0.35 to 0.98)
0.53 (-0.23 to 0.96)
NED-0S -0.53 (-0.95 to 0.39)
pCR-0S 0.06 (-0.89 to 0.94)
“Based on BRMA between-study correlation. IQWIG requires a lower bound of between-study correlation estimate of 20.85 for strong correlation and an upper bound of <070 to be weak. Otherwise,

correlation is unclear. “Lassere et al- defines excellent association as p? 20,6, good association 204 and <06, fair 20.2 and <04, and poor <0.2. p2 s not shown but can be derived by squaring the

between-study correlation point estimate for assessing against the Lassere criteria. Note: Lassere criteria ped for biomarker out d not. outcomes. “Consistent with
Intermediate Clinical Endpoints in Cancer of the Prostate (ICECaP) Working Group publications.

Despite using rigorous BRMA of RCT/non-RCT data showing consistent directional
associations between OS and each ICE, our results did not meet HTA agencies’
thresholds for a strong correlation, suggesting a need to better understand how
agencies evaluate surrogacy thresholds

MFS-0S
EFS-0S

Conclusions

®

The strength of MFS correlation for OS is consistent with the publications by the

ICECaP Working Group5® Figure 3. Predictive accuracy of MFS, EFS, NED, and pCR
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Figure 2. Linear relationship between natural log-transformed HRs
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The moderate strength correlation estimates between EFS and NED with OS are
novel findings. This is important because previous studies have shown weak
correlation between EFS and OS, while the relationship between NED and OS has
not been previously investigated

. MFS-0S: 8.
(069 [95% Crl,-0.35 to 098) (053[95% Crl,-0.23 t0 096])

Each circle represents HR,.,
and HR,, or asingle tril

0700(03671339) 1450 (08062609
0990 0850.1508)
0530 (03321015
0600(0450-0800)
1200 (08281516 o 2020)
0923 02r1358) MRC RIOI (201)

Cartes 2018)
EORTO 22911 (2005) 0802 (05551156)
0908 (05671456
1212 08022972
1064 (05721981
0852 05521315)
0760 (05501048}

Esch circl represents HR,,, 180 (09101530

and HR,, or a single tril

0925 078-1492)

oroup 194010 (207) 0740 (0620088¢)

POPAT 202)

0953(06594976) 0890 083T136)
0880 (0790.0980)
0066 (09041032
1060 (07671465)

Our findings highlight a need for

+ Universal ICE thresholds for HTA bodies, as we observed different interpretatio
of strength of correlation

+ Ensuring there are health decision science-based approaches for ICE validation that
include disease- and treatment-specific outcomes

+ Further analysis to prove correlations, including analyses using real-world data
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The size of the circles is scaled to the sample size of the trial. The x- and y-axes are on the logarithmic scale. The solid line
represents the estimated surrogacy equation for predicting HR , from HR, ., HR;., OR, ., and OR .. Positive slopes are
expected for MFS and EFS; negative slopes are expected for NED and pCR.

Forest plots show model predictions to observed data during LOOCV for each ICE-OS. Trials are ordered alphabetically. Green diamonds and their error bars are the predicted HR,,, and their 95% Pls, whereas the blue diamonds and their error bars
represent the reported HR, from the trials and their 95% confidence intervals (Cls), respectively. HRs in the observed OS column may not match the associated publications due to the imprecision and resulting asymmetry of published Cls.
*Alignment between 95% Pl and observed HR,,; green checkmark indicates that the observed HR,, was captured by the 95% P! of the predicted HR,; red square indicates that the observed HR,, was not captured by the 95% PI of the predicted HR,y.
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