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Background & Rationale

Appropriate index date selection is fundamental to target trial emulation and other comparative effectiveness research, especially in areas such as hematologic
and solid cancers where patients commonly have multiple eligible lines of therapy (LoTs).

Several established index date selection strategies exist, but prior work has shown that each have different strengths and limitations depending on context.

A recent study introduced and evaluated a novel methodology, stratified random LoT (SRL), for large B-cell ymphoma (LBCL) using real-world data.
Simulation studies provide an opportunity to directly compare methods under controlled conditions where the true treatment effect is known.

Prior simulation studies have been generic rather than disease-specific, leaving open questions about how disease dynamics should inform method selection.

Objective: To compare the performance of established and novel index date selection methods
using simulated data emulating two disease contexts characterized by multi-line treatment patterns.

Methods

Data Source

Analyses )

Treatment effects were estimated using Cox
proportional hazards models under naive, stabilized
inverse probability of treatment weighting (sIPTW),
and standardized mortality ratio (SMR) approaches.

Index Date Selection Methods)

We evaluated four LoT-based index date selection
methods in a simulation study (Figure 1).

Synthetic cohorts were generated to emulate
trial-like intervention patients, true controls,
and external controls in relapsed/refractory
(r/r) LBCL and EGFR-positive advanced
non-small cell lung cancer (aNSCLC).

« First eligible line (FEL): selects the earliest
LoT meeting eligibility criteria.
Propensity score models were estimated based on

Random eligible line (REL): randomly selects the disease-specific covariates plus line of therapy.

Disease settings were selected to reflect one eligible LoT per patient.

distinct clinical contexts with differing LoT

patterns and progression dynamics. Performance Evaluation

Index methods were compared based on their
ability to recover the true treatment effect across
repeated simulation iterations (n=5000).

Reported performance metrics include bias and
coverage.

The impact of sample size, effect size, and overlap
in prior LoTs was evaluated.

All eligible lines (AEL): includes all eligible
LoTs per patient; requires accounting for

Overall survival was simulated under " . :
within-patient correlation.

scenarios where prognosis deteriorated with
increasing LoT. Stratified random line (SRL): randomly selects
one eligible LoT per patient, stratified to match

True controls were generated by re- the LoT distribution of the trial population.

simulating intervention patients under control
parameters.

Key Findings

Method choice meaningfully impacted performance, with differences in both bias and coverage across index date selection strategies.

All eligible lines (AEL) demonstrated minimal bias and moderate-to-high coverage (82—-86%); weighting improved coverage for AEL in LBCL but reduced it in
NSCLC (Figure 3a & 3b).

SRL performed comparably to AEL in LBCL, while avoiding reliance on multiple observations per patient (Figure 3b). Handling multiple observations per patient

Results

Figure 1. Schematic of the Index Date Selection Methods Evaluated
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Table 1. Disease-Agnostic Simulation Parameters in Primary Analyses because distributions
were not arm-specific.
Number of patients sampled per arm 750
Eligibility proportion of external controls 75%

X

u = Basegrm + karm - Z centered x; — LoT deterioration
i=1

Mean OS model

Clinical deterioration by LoT Modelled as an additive penalty per line to represent worsening health per LoT;
additional penalties are applied as interaction terms for patients with certain
characteristics (e.g., metastases).

Disease-agnostic parameters were modelled after Hatswell AJ, Deighton K, Snider JT, Brookhart MA, Faghmous |, Patel AR. Approaches to selecting “time zero” in external control arms with
multiple potential entry points: a simulation study of 8 approaches. Medical Decision Making. 2022 Oct;42(7):893-905.
NOTE: Time to progression (TTP) was used to construct patient timelines (e.g., progression vs. death depending on whether survival time was greater than TTP at the end of each line).

Figure 2a. Overall Survival Curves by Index Date Selection Method for aNSCLC
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Figure 3a. Effect Estimates by Index Date Selection Method for aNSCLC
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Figure 4a. Coverage and Bias by Index Date Selection Method for aNSCLC in Naive & Weighted Analyses

Table 2. Disease-Specific Simulation Parameters in Primary Analyses

aNSCLC r/r LBCL

Distribution of baseline patient Age: Continuous (Mean: 66, SD:9) Age: Continuous (Median: 62; Range: 20-89)
characteristics per arm Sex: Male/Female (Female: 56%) Sex: Male/Female (Female: 37%)
ECOG Score: 0-2 (0: 40%, 1: 35%, 2: 25%) ECOG Score: 0-2 (0: 30%, 1: 46%, 2: 24%)
Smoking Status: Yes/No (Yes: 7%) Extranodal disease: Yes/No (Yes: 60%)
Adenocarcinoma: Yes/No (Yes: 93%) Bulky disease: Yes/No (Yes: 20%)
Brain metastases: Yes/No (Yes: 25%) Prior HSCT: Yes/No (Yes: 18%)
Liver metastases: Yes/No (Yes: 5%) Refractory to last LoT: Yes/No (Yes: 93%)
Chemorefractory; Yes/No (Yes: 75%)

Intervention Patients & True Controls:
Binomial (probability = 0.42, size=6)
External controls:

Binomial (probability = 0.25, size=6)

Intervention Patients & True Controls:
Binomial (probability = 0.67, size=0)
External controls:

Binomial (probability = 0.33, size=6)

Starting line of therapy

Clinical deterioration by LoT Moderate prognostic value; ~1 month decrement Substantial prognostic value; ~ 2 months
per LoT for an average patient) decrement per LoT for an average patient)

Intervention Patients/True Controls: 36 months All arms: 25 months

External controls: 25 months

Administrative censoring

Disease-specific parameters were based on Patel J, Meng J, Le H, Tanaka Y, Phani S, Salas M, Wu C, Sternberg D, Esker S, Anderson JP, Crowley A. Real-world treatment patterns and clinical
outcomes among patients with metastatic or unresectable EGFR-mutated non-small cell lung cancer previously treated with osimertinib and platinum-based chemotherapy. Advances in Therapy. 2024
Aug;41(8):3299-315 for aNSCLC and Van Le H, Van Naarden Braun K, Nowakowski GS, Sermer D, Radford J, Townsend W, Ghesquieres H, Menne T, Porpaczy E, Fox CP, Schusterbauer C. Use of a
real-world synthetic control arm for direct comparison of lisocabtagene maraleucel and conventional therapy in relapsed/refractory large B-cell lymphoma. Leukemia & lymphoma. 2023 Feb 23;64(3):573-
85 for r/r LBCL.

NOTE: LoT distribution was offset by 1 for LBCL to reflect relapsed/refractory status.

Figure 2b. Overall Survival Curves by Index Date Selection Method for r/r LBCL
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Figure 3b. Effect Estimates by Index Date Selection Method for r/r LBCL
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Figure 4b. Coverage and Bias by Index Date Selection Method for r/r LBCL in Naive & Weighted Analyses
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SRL generally outperformed FEL, with lower bias and/or higher coverage across analyses (e.g., LBCL sIPTW: 96% vs 68%; NSCLC sIPTW: 81% vs 64%) (Figure AEL { Target for Coverage = 0.93 - 0.97 ”“ AEL IPISRL
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Random eligible line (REL) performed poorly, with substantial bias and near-zero coverage that was not resolved by weighting (Figures 3-5). 8 oao 3 ou0 Y 3 040 8 010 8 o 5
FEL | REL
= m m N REL
0.20 0.20 0.20 0.20 .
Limitations
REL REL
. 0.00 0.00 0.00 0.00 0.00 0.00
Simulations reflect clinically motivated but simplified disease processes. Future work should incorporate greater clinical realism (e.g., treatment—covariate -0.24 -0.18 012 -0.06 0.00 -0.06 0.0 0.06 0.12 015042 -0.09 '050_6 003000003 012 -010 -008 -0.06 -0.04 -0.02 0.00 008 -0.06 -004 -002 000 002 004 -0.10 -0.05 0.00 0.05 0.10
interactions, alternative survival distributions) and extend to indications with different disease dynamics (e.g., indolent diseases such as follicular lymphoma). Slas Slas e Bias Bias Bias
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single-line methods estimate a patient-level effect). Real-world method selection should also consider target estimand for appropriate causal inference.
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Misspecified index dates can bias effectiveness estimates and reduce study validity, particularly in disease areas characterized by multi-line treatment patterns. No Treatment Effect:
The use of RWE to support clinical and regulatory decision-making has grown more common, particularly in areas like oncology and hematology, increasing the FEL (3 © © © FEL @ © © 3] HR= 1 FEL @ © © ©
demand for rigorous design. :-rﬁrbg:i;#::

These findings provide practical guidance on method selection in clinically relevant settings, helping inform better design choices for real-world studies. A3 between arms
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