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= Overall, articles discussed or proposed ECA construction methods that focused on propensity score
(PS), Bayesian methods with different priors, or integrated approaches

— However, most articles did not examine which approach was the most robust

= The impact on treatment effect estimation was assessed across multiple simulation scenarios
— Different treatment effect sizes

INTRODUCTION

= The use of external control arms (ECAs) to augment or use in place of
a concurrent internal control in randomized trials can be particularly
useful in studies for which patient recruitment may be difficult (eg, rare
diseases) or an ethical treatment comparator is not available’?

= In February 2023, the US Food and Drug Safety Administration
released draft guidance on externally controlled trials for drug and
biological products?

— The draft guidance highlights the importance of developing an
appropriate statistical plan in advance, accounting for bias, and
assessing comparability between study arms

OBJECTIVE

= To perform a targeted literature search of statistical methods used
in the analysis of ECA-supported trials and identify the most robust
approaches

METHODS

= For identification of statistical methods used in ECA-supported trials,
a targeted literature search was conducted on Google and PubMed
using the search string “external control statistical method propensity
score Bayesian”

CONCLUSIONS

— Drift in outcome from time trend, covariate distribution difference (CDD), or both , , ,
= There is a lack of consensus regarding which

statistical method is best for constructing
ECAs, particularly when outcomes differ
between the current and historical trial(s)

= We identified 1 comprehensive study by Wang et al* that compared the properties of PS + Bayesian — Unmeasured vs measured confounding

methods in different combinations; the findings of this study are summarized below = Common criteria to compare the different methods, including bias, type | error, and power, were

Case study of Wang et al.* assessed for each scenario (Figure 1)

= PS + Bayesian integrated approaches in addition to 2 naive methods (no borrowing; full borrowing)
were evaluated in varying combinations (Table 2)

= For the nonfrequentist approaches in simulations when there was no drift in treatment outcome
(Figure 1, scenarios 1and 2)

— Estimates were almost unbiased when PS modeling alone or combined with commensurate prior = This literature review provided valuable
was used iInformation on different statistical methods

used to construct ECAs, such as PS,
Bayesian with different priors, or integrated
approaches

Table 2. Summary of Methods Evaluated*

Naive methods

No borrowing

— Simulated type | errors were close to 0.025, mean squared error ratios were all <1, and coverage
was >95

— Mean Cl widths were lower and greater power was obtained for the PS-only methods vs the
2-stage approaches

— The most power was achieved using inverse probability of treatment weighting (IPTW) only or PS
stratification only

— Articles published in English between 2011 and July 2022 were
considered; congress abstracts were excluded

= However, there was no consensus regarding the selection of the
appropriate statistical methods when constructing an ECA

Full borrowing (pooling)

— A total of 122 articles were retrieved and manually curated for

PS methods or two-stage integrated methods
relevance

PS methods

= The analysis of Wang et al* demonstrated
that PS-Bayesian integrated methods
tended to result in lower bias and type |
error than PS-only methods when outcome
distributions between the current control
and historical control were similar

Bayesian information
borrowing

PP |CP

= For the nonfrequentist approaches in simulations when there was drift in treatment outcome
(Figure 1, scenarios 3-8)

RESULTS

Targeted literature search

= Of the 122 articles identified in our literature search, 15 statistical articles suitable for summary were selected (Table 1) +
PS stratification methods

PSM____ |PSS_____|IPTW

— Biases tended to be greater when PS-only vs 2-stage methods were used; however, the biases
approached O in scenarios 4 and 7 when drift was attributed to CDD alone

PS matching methods

. Drift from time trend, whether alone or in combination with CDD (scenarios 3, 5, 6, and 8),
resulted in larger biases

— Type | error was generally lower with the 2-stage vs PS-only methods = As highlighted by Wang et al,* these

. Type | error was especially pronounced when drift from time trend alone was negative approaches whether PS onIy or 2 stage
(scenario 6) and PS-stratification only or IPTW-only methods were used ’ : : ’
are not recommended for scenarios in

which treatment efficacy substantially differs
between the current study and the ECA

Table 1. Summary of Targeted Literature Search

Citation Method Outcomes Conclusion

Example/case

IPTW methods

= When there was an imbalance in the covariates of the external and current trial
data, only the proposed method using a hierarchical prior approach resulted in a
smaller bias compared with the nonstratified versions

Novel method that integrates PS and Bayesian divide-and-conquer
Baron et al. J : : : . : :
techniques (3 priors used: double hierarchical prior, robust mixture

Biopharm Stat. . . . e Versatile Simulation
= prior, or power prior) to combine stratum-specific parameters and _ _
2022 = When covariates of the external and current trial data were balanced, the

estimate the parameter of interest "
nonstratified approaches performed better

Each row represents a different set of methods evaluated.
CP, commensurate prior; IPTW, inverse probability of treatment weighting; PP, power prior; PS, propensity score; PSM, propensity score matching; PSS, propensity score stratification.

— Mean CIl widths were lower for the PS-matching and PS-stratification only methods vs the 2-stage
approaches

. Greater variation in mean Cl width was observed across scenarios for the IPTW-only and IPTW
+ trimming approaches

= The performance of these different approaches was compared using simulated data of a phase
= Different scenarios incorporating external data with or without RCTS are discussed: 2 randomized (2:1) controlled trial of treatment group E (n=80) vs control group CD (n=40) and a
using RWD as prior information, as augmented controls, as sensitivity analysis, and

as a standalone source of evidence

Lin and Lin. J
Biopharm Stat.

Review of PS-based methods under the Bayesian framework,
including recommendations for reporting in clinical studies

Versatile

Cardiovascular
and oncology

Incorporating PS for evidence synthesis under a Bayesian framework is a

historical control group CH (n=300; all from 1 study)

stratification only or IPTW-only methods were used

— Coverage was lowest when there was drift from time trend alone (scenarios 3 and 6) and PS-

— Higher response rates in the historical
vs current control may lead to inaccurate
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MSE, mean squared error; N/A, not applicable; PFS, progression-free survival; PS, propensity score; RCT, randomized controlled trial; RWD, real-world data.
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CDD, covariate distribution difference; IPTW, inverse probability of treatment weighting; MSE, mean squared error; PS, propensity score.
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