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Background

Why this matters: Health technology assessments (HTASs)
studies,

increasingly consider evidence from single-arm
especially when randomized trials are limited or infeasible.

What is already known: The majority of published PAICs
(56%) report significant results favoring the treatment from the
IPD trial, while only 1 study (0.3%) favors the AgD comparator —
highlighting strong evidence of publication bias and selective use

of data to support sponsor-favored treatments.
The typical

for other treatments (e.g., A, B, C).

The challenge: Conventional network meta-analysis (NMA) is
designed for randomized comparisons and does not directly
Incorporating single-arm
studies poses a risk of bias due to the lack of randomization,
potential confounding, and differences in baseline characteristics

accommodate non-randomized data.

between study populations.

Existing solutions: Methods like Matching-Adjusted Indirect
Comparison (MAIC) and Simulated Treatment Comparison (STC)
aim to adjust for effect modifiers and prognostic factors,
enabling population adjusted indirect comparisons with RCTs.

Objectlves

To evaluate and compare different statistical population
Indirect
Comparison—for integrating single-arm studies into network

adjustment methods —MAIC, STC, and Bucher
meta-analysis.

" To wunderstand which method performs
different conditions using a simulation study.

best

= To provide guidance on best practices for using single-arm

evidence in decision-making.

Methods

Simulation Design: We simulated a network including RCTs

and a single-arm study with IPD. The target was to estimate

indirect comparisons involving treatment D (from the single-arm

study) against the other treatments (A, B, C) included in RCTs
with AGD.

scenario: Manufacturers may have access to
individual participant data (IPD) from their own single-arm study
(e.g., treatment D), while only aggregate data (AGD) are available

under

ADEMP Simulation

Aims . : .
arm studies into evidence synthesis.

Evaluate MAIC, STC, and Bucher for integrating single-

. Simulated data with a binary outcome and three
Data-Generating

continuous covariates. Apply distance metrics (Gower,

Mechani . . .
echanism Mahalanobis) for optimal matching.
. Relative treatment effect of the single arm vs the
Estimands . .
reference under different scenarios.
Methods Implementation of MAIC, STC, and Bucher, with

different matching strategies.

Performance Measures [Bias, MSE, confidence interval coverage

The scenarios:

1. Varied the sample size of the studies — (1000, 500, 100)

2. Magnitude of Treatment Effect (TE) — (Large: 0.40, Small:
0.10)

3. Correlation of the three Covariates — (No correlation,
Moderate: 0.35)

4. Baseline probability — (0.5 or 0.7)

Overlap Between Covariates — (Identical overlap, Strong

overlap, moderate overlap, different overlap)

o

Number of scenarios: 3 x2x2x2x4=96

Results

Bias of treatment effect estimates across 96 simulation
scenarios. STC (green and red lines) and MAIC (blue and purple
lines) show consistently lower bias than the Bucher method

(

black and yellow lines), especially in scenarios with strong and

moderate overlap.
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Bias of treatment effect estimates across 32 simulation
scenarios with sample size equal to 100. STC consistently shows
lower bias than MAIC, particularly in scenarios with lower
covariate overlap (yellow bars). MAIC performance is more
sensitive to overlap and covariate distribution.
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MSE across 32 scenarios with sample size equal to 1000. With
a larger sample size, STC consistently achieves the lowest MSE,
especially under strong to identical overlap. MAIC also improves
with sample size but shows higher variability. The Bucher
method remains clearly inferior, while the moderate-overlap
scenarios lead to increased MSE across all methods,
emphasizing the importance of covariate balance
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Coreerage Probabiliy

Coverage across 32 simulation scenarios with sample size
equal to 1000. STC consistently shows better
performance based on coverage than MAIC and Bucher
method. MAIC performance is more sensitive to overlap
and covariate distribution.

Coverage Probability by Scenario (Sample size = 1000)
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Key Takeaways

No single gold standard method — Continued research is
essential.

STC methods consistently show better performance,
particularly for MSE and coverage across various
scenarios

MAIC struggles under moderate overlap conditions
(around 60%)

Bucher’s method is generally unreliable, except in
scenarios with identical covariate distributions and large
sample sizes.

Mahalanobis matching tends to outperform Gower,
offering more precise and consistent adjustments

Conclusmns & Next Steps

Quantify matching efficiency: Evaluate the percentage of
matched units using Gower vs. Mahalanobis distance.
Explore alternative distance metrics

Expand to new scenarios: Investigate performance under
varying overlap levels, and correlation structures

Assess real-world data: Apply these methods to real
datasets to validate simulation findings.
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